
https://doi.org/10.1177/25151355241285594 
https://doi.org/10.1177/25151355241285594

journals.sagepub.com/home/tav 1

Ther Adv Vaccines 
Immunother

2024, Vol. 12: 1–25

DOI: 10.1177/ 
25151355241285594

© The Author(s), 2024.  
Article reuse guidelines:  
sagepub.com/journals-
permissions

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License  
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission 
provided the original work is attributed as specified on the Sage and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

TherapeuTic advances in 
vaccines and immunotherapy

Plain language summary 

Prevalence and issues of COVID-19 vaccine adverse events among pregnant women

Background: Clear and trustworthy information is essential for increasing public 
acceptance of COVID-19 vaccinations, particularly among pregnant women who face 
higher risks of severe illness. This study, conducted from March to May 2022 in Jeddah, 
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Abstract
Background: Clear and trustworthy information is crucial to improving public acceptance of 
COVID-19 vaccinations, especially among pregnant women. Given the increased risk of severe 
viral pneumonia in pregnant women, it is critical to foster confidence in the vaccine’s safety 
and understand any potential adverse events (AEs). So, we did this study in Jeddah, Saudi 
Arabia (SA), from March to May 2022 to compare women who did not get any doses of the 
COVID-19 vaccine during pregnancy (Group A) to women who did get at least one dose during 
pregnancy (Group B) regarding (1) the frequency, types, AEs, and management of its AEs of the 
COVID-19 vaccination; and (2) exploring pregnancy, delivery, and fetus-related complications 
(e.g., miscarriage, birth defects, and preterm labor)
Methods: A cross-sectional study targeted 438 women who gave birth or were pregnant within 
the previous 8 weeks. Data was collected through face-to-face interviews with skilled nurses 
in 13 randomly selected primary healthcare facilities, using a validated, well-structured 
questionnaire that included the Centers for Disease Control (CDC) COVID-19 vaccination-
related AEs. We analyzed the collected data using SPSS version 27.
Results: Most participants were aged 25 to less than 35 (58.8%), and 287 (61.3%) were 
university graduates. There was no statistically significant difference among the studied 
groups regarding demographics. However, women in Group B had a significantly higher rate 
of abortions, oligohydramnios (24.4%), abnormal placentas (size and location), 103 (42.7%) 
abnormal fetal growth, 122 (53.7%) problems breastfeeding, blood pressure problems, and 
more cases of malaise, headaches, chest pain, breathing problems, and sleep problems than 
women in Group A. After the second and third doses, the confirmed post-vaccination COVID-19 
rates in Group B were lower than those in Group A.
Conclusion: The COVID-19 vaccine significantly reduces post-vaccination COVID-19. Although 
COVID-19 vaccine-related AES are prevalent, analgesics and antipyretics effectively treat most 
of them.
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Saudi Arabia, aimed to explore issues related to COVID-19 vaccination in pregnant 
women. The study focused to compare those who did not receive any vaccination doses 
during pregnancy (Group A) and those who received at least one dose or more during 
pregnancy (Group B) regarding 1) the frequency, types, AEs, and management of the 
COVID-19 vaccination among moms; and 2) exploring pregnancy, delivery, and fetus-
related complications (e.g., miscarriage, birth defects, preterm labor, etc.).
Methods: We conducted the study on 438 women who had given birth within the past 
8 weeks. Data were collected through face-to-face interviews with skilled nurses at 13 
randomly selected primary healthcare facilities using a validated questionnaire.
Results: In this study, it is observed:
•  Most participants were aged 25 to less than 35 years old (58.8%), and 61.3% were 

university graduates.
• No significant demographic differences were found between groups.
•  The study groups showed a statistically significant difference in the occurrence of 

spontaneous abortions, oligohydramnios, abnormal placentas (size and location), 
abnormal fetal growth, blood pressure problems, breastfeeding problems, malaise, 
headaches, chest pain, breathing problems, and sleep problems. However, most 
reported AEs required only analgesics and antipyretics.

•  Post-vaccination COVID-19 rates were lower in vaccinated women after the second 
and third doses.

Conclusions: The COVID-19 vaccine significantly reduces post-vaccination COVID-19. 
Although COVID-19 vaccine-related AES are prevalent, analgesics and antipyretics 
effectively treat most of them.
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Introduction
The Royal College of Obstetrics and Gynecology 
strongly recommends COVID-19 vaccines dur-
ing pregnancy, as pregnant women are more likely 
to get severe viral pneumonia than others.1 
Vaccination is the best way to protect against the 
known risks of a SARS-CoV-2 infection during 
pregnancy, which may increase the risk of various 
pregnancy problems, admission to intensive care, 
premature birth (before 37 weeks), or stillbirth 
compared to the infants of unvaccinated women.2

On December 11, 2020, The Food and Drug 
Administration (FDA) approved the Pfizer-
BioNTech vaccine for emergency use authoriza-
tion (EUA) in individuals older than 16 years of 
age. In Saudi Arabia (SA), the SFDA approves 
vaccination use. The Specialized Scientific 
Committee recommended the COVID-19 vac-
cine in April 2021 for pregnant women.3 On 
December 16, 2021, the Joint Committee on 
Vaccination and Immunization (JCVI) announced 

that pregnant women are now considered a “vul-
nerable” group within the COVID-19 vaccina-
tion program, emphasizing the urgency of their 
receiving COVID-19 vaccination and booster 
doses.4 Less than one-third of pregnant women 
accepted the COVID-19 vaccination during preg-
nancy, and they experienced similar pregnancy 
outcomes as unvaccinated pregnant women. 
Younger women, non-white ethnicities, and peo-
ple from lower socioeconomic backgrounds had 
lower uptake.5

Despite its limitations, knowledge about the 
safety and effectiveness of the COVID-19 vacci-
nation during pregnancy is expanding. Getting 
the COVID-19 vaccine appears to have more 
benefits than any known or potential risks during 
pregnancy. Pregnant women, women who are 
breastfeeding, trying to get pregnant now, or may 
become pregnant in the future should get the 
COVID-19 vaccine.6 The Centers for Disease 
Control and Prevention (CDC)’s guidelines and 
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early evidence, including those from the American 
College of Obstetricians and Gynecologists, the 
Society for Maternal-Fetal Medicine, the 
American Society for Reproductive Medicine, 
and many others that serve pregnant women, rec-
ommend Pfizer-Bio-NTech or Moderna (mRNA 
COVID-19 vaccines) to start the immunization 
series or get a booster dose. However, the J & 
Janssen COVID-19 vaccine may be considered in 
specific instances.7

The COVID-19 mRNA vaccine is a safe option 
for pregnant women and their unborn fetuses, as 
it effectively reduces the severity of the SARS-
CoV-2 infection and lowers the risk of their 
infants COVID-19.7 The first COVID-19 vacci-
nation showed quick antibody responses, pro-
duced antibodies while pregnant, and worked to 
create a humoral immune response in pregnant 
women. However, SARS-CoV-2 immunoglobu-
lin G (IgG) levels were lower than those seen in 
vaccinated women who were not pregnant.7,8 
Two vaccination doses are associated with more 
robust maternal and fetal antibody levels. Higher 
levels of fetal IgG antibodies and a lower propor-
tion of antigens transmitted are associated with 
longer times between the first dose of immuniza-
tion and birth. After booster vaccination, adap-
tive immunity becomes more significant and 
improves placental antigen transmission.9

The most common COVID-19 vaccine adverse 
events (AEs) include fatigue, changes at the injec-
tion site, myalgia, headache, arthralgia, and, less 
frequently, allergy. Serious AEs are extremely 
rare and cause long-term health disorders such as 
thrombosis events, myocarditis, and pericardi-
tis.10 COVID-19 AEs usually manifest 6 weeks 
after the initial dose and fade in a few days in 
adults, so health institutions should continuously 
monitor, and report AEs associated with vaccines 
and medications to the relevant authorities for 
8 weeks following the last dosage.11

The CDC and the US FDA use the Vaccination 
Adverse Event Reporting System (VAERS) as a 
passive post-COVID-19 vaccination licensure 
surveillance system to collect, monitor, and assess 
reports of AEs. Even though adequate vaccine 
safety and efficacy are essential for their licensure, 
fast-tracking vaccine development processes 
compared to traditional vaccinations may increase 
the risk of AEs.11–19

Several studies worldwide have evaluated the side 
effects, effectiveness, and safety of COVID-19 
vaccines in pregnancy. In November 2021, a 
review summarized the effects of COVID-19 vac-
cination in pregnancy, including the rate of 
SARS-CoV-2 infection, maternal antibody 
responsiveness, placenta antibody transmission, 
and AEs. There was no effect on gestation, child-
birth, or perinatal mortality. Injection-site dis-
comfort, tiredness, and migraines are the most 
prevalent side effects, but these are temporary.9 
The negative neonatal outcomes include The 
VAERS reported no neonatal deaths, the most 
common pregnancy-related AE, despite preterm 
delivery, small size for gestational age, and nega-
tive neonatal outcomes.16

The computed percentage of unfavorable pregnancy 
and newborn outcomes in people who completed a 
pregnancy after receiving the COVID-19 vaccine 
was like the incidences reported in studies involving 
pregnant women conducted before the COVID-19 
pandemic, albeit not exactly comparable. While the 
BNT162b2 vaccine at any stage of pregnancy does 
not exhibit any safety concerns based on its profile 
and short-term obstetric and neonatal outcomes, 
reporting of the COVID-19 vaccination in the pre-
conceptions phase (within 30 days after the last men-
strual period) or during pregnancy is mandatory. 
The v-Safe Vaccine Pregnancy Registry. If people 
who have signed up for v-safe say they were pregnant 
at the time of vaccination or afterward, the registry 
staff may call them to find out more.17

To our knowledge, SA researchers have com-
pleted various studies on COVID-19 vaccinations 
and their AE effects, but they have always focused 
on the general population and have not con-
ducted any research on pregnant women. There 
is a need for clear communication about vaccine 
safety among pregnant women and healthcare 
providers, as well as efforts to combat vaccine 
hesitancy. These efforts include post-vaccination 
surveillance to collect data, particularly after first-
trimester vaccination and long-term newborn 
follow-up, as well as guide policymakers in mak-
ing effective recommendations based on evi-
dence-based, updated information. These efforts 
aim to enhance the general health condition of 
expectant mothers and their infants.

Clear and trustworthy information is crucial to 
improving public acceptance of COVID-19 
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vaccinations, building confidence in vaccine 
safety, and comprehending any possible AEs. 
More investigation on the impacts of the COVID-
19 vaccine is recommended by the National 
Institutes of Health (NIH). Therefore, we con-
ducted this cross-sectional study from March to 
May 2022 in Jeddah, SA (1) to investigate the fre-
quency, types, and self-reported or clinically diag-
nosed AEs associated with the COVID-19 
vaccine, including those that occurred post-vacci-
nation (COVID-19); (2) exploring the clinically 
and self-reported antenatal, natal, and pregnancy 
outcomes and (3) comparing women who did not 
receive any doses of the COVID-19 vaccine dur-
ing pregnancy (Group A) with those who received 
at least one dose of the COVID-19 vaccine 
(Group B).

Methods

Study design and participants
From March to May 2022, we conducted this 
cross-sectional study that included women who 
gave birth or were pregnant within the previous 
2 months in SA, either Saudi or non-Saudi, and 
were more than 18 years old or less than 49 years 
old.

We excluded women with a history of hormonal 
or menstrual disturbances, chronic complicated 
diseases, or those taking medications prior to 
pregnancy; women who had a previous pregnancy 
with complications; and women with complicated 
medical, mental, or psychotic disorders, such as 
schizophrenia. These factors may complicate the 
determination of whether a pregnancy distur-
bance stems from the COVID-19 vaccine or pre-
existing health issues, interfere with participation, 
and potentially affect pregnancy outcomes. We 
also excluded Internet nonusers and illiterate 
women.

Sample size estimation and techniques
The Open Epi-Info program calculates the sam-
ple size. From the 1,368,958 Saudi women (18–
49 years old) in Jeddah, where about 4500 babies 
are born every year, to the same months in 2020 
in the second cluster, where 1763 babies are born 
alive, we assumed that 50% of pregnant women 
in Jeddah received vaccinations either during 
their pregnancy or afterward.18 We calculated a 

sample size of 210 women, assuming a type I 
error of 0.05 and a type II error of 0.20 (a power 
of 0.80%) at a 95% confidence level. With a 
degree of freedom of 2 to represent the whole 
Jeddah region, the required sample was 420 
women who had recently given birth or were 
pregnant within the previous 2 months.

We used the cluster-sampling method to collect a 
representative sample of the 100 primary health 
care centers in Jeddah. To do this cross-sectional 
study, we randomly selected 13 primary health 
care centers, especially the baby clinic or immuni-
zation clinic, in the Jeddah region of SA.

Data collection tools
After obtaining informed consent, we collected 
the data through a face-to-face interview with 
well-trained nurses using a well-structured and 
validated questionnaire (Cronbach’s alpha = 0.78). 
The data collection tool was prepared based on 
earlier studies.15,16,20–23 It comprises the following 
five sections:

 • Sociodemographic and health-related factors 
include age, residence, nationality, educa-
tional level, occupation, and consanguinity. 
In addition, the history of COVID-19 pre-
vaccination and comorbidities.

 • Pregnancy-related issues current pregnancy 
planning, folic acid intake, germinal mea-
sles vaccines, vitamin and supplement 
intake, and antenatal clinical visits.

 • Antenatal or pregnancy-related symptoms 
include delayed gestation, menstrual 
changes, abortion, or abortion threats. The 
symptoms of gestational diabetes include 
pre-eclampsia, hyperemesis gravid arum, 
severe hypersensitivity, mood swings, 
hyperpigmentation, recurrent infections, 
and weight changes.

 • Delivery-related issues include premature 
membrane rupture and decreased amniotic 
fluid. Preterm labor (less than 37 weeks), 
difficult or prolonged labor, decreased 
amniotic fluid, and abnormal placenta size 
or location are some of the delivery issues. 
There were reports of postpartum hemor-
rhage, mood swings, puerperal sepsis, and 
embolism, among other complications.

 • Fetus-related issues: normal fetal growth, 
normal vital signs, abnormal birth weight 
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These conditions include intrauterine fetal 
death (IUFD), stillbirth, congenital anom-
alies, ICU admission, pneumonia, and neo-
natal COVID-19, Breastfeeding: Did the 
vaccination affect breastfeeding or not?

 • Adverse event following COVID-19 immuni-
zation (AEFI) which is defined as is any 
adverse health result refers to any unfavora-
ble or unexpected sign, aberrant laboratory 
result, symptom, or illness that arises after 
vaccination. That does not necessarily have 
a causal relationship with the vaccination 
usage.22

 Include the types of vaccinations, the num-
ber of doses administered during pregnancy, 
and COVID-19-related AEs. We classified 
vaccine AE according to CDC updates on 
January 12, 2022, either no AEs or the other 
30 symptoms.15 And utilized the adverse 
event of special interest (AESI)  list obtained 
from the Safety Platform for Emergency 
Vaccine (SPEAC) Project work at Brighton 
Collaboration. This project’s AESI list has 
established three categories for AESIs19,20:

 General symptoms may include malaise, 
fatigue, bone pain, body pain, hypersensi-
tivity, headaches, a runny nose, visual dis-
turbance, hair loss or whitening, skin 
disorders, loss of taste or smell, auditory 
changes, sleep disturbance, and water 
retention.

 Laboratory results: include thrombocytope-
nia, abnormal liver function, abnormal kid-
ney function, anemia, and post-vaccination 
COVID-19.21

 Self-reported clinically diagnosed AEs include 
thrombosis, convulsions, cardiac-related 
AEs, meningitis, neurological symptoms, 
changes in blood pressure, and 
lymphadenopathy.

Statistical analysis
We coded and analyzed the collected data using 
the SPSS program version 27.0. We expressed  
the categorical variables as frequency (F) and  
percentage (%) and used the chi-square test (χ2) 
for analysis between the two studied groups, 
Group A, which are the pregnant women who 
didn’t receive any vaccination dose during preg-
nancy, and Group B, which is the vaccinated 
group when pregnant women received at least  
one dose or more during pregnancy. We showed 

quantitative variables as mean and standard devia-
tion (SD). First, we used the Kolmogorov–
Smirnov test to see if the continuous data was 
skewed or not normally distributed. A value of 
p < 0.05 was used to determine statistical 
significance.

Results

Sociodemographic and health-related factors 
and their differences among the studied groups
Most of the participants were aged 25 to less than 
35 (58.8%), 287 (61.3%) were university gradu-
ates, 300 were housewives (64.1%), 369 were 
Saudi citizens (78.8%), and 437 were residents of 
the city (93.4%). They regularly attended antena-
tal care visits, took folic acid, and consumed vita-
mins and minerals. There was no statistically 
significant difference (p > 0.05) among the stud-
ied groups regarding demographic and health 
status-related characteristics (Table 1).

Preconception, and antenatal pregnancy 
symptoms and their differences among the 
studied groups
The most reported preconception symptoms 
among the recruited women were menstrual 
changes (82, 17.5%), history of spontaneous 
abortion or miscarriage (48, 10.3%), and antena-
tal and pregnancy symptoms: mood swings (69, 
14.7%), significant weight changes (63, 13.5%), 
recurrent infections (42, 9.0%), and hyperemesis 
gravidarum (36, 7.7%).

Among the studied groups, we found that Group 
B (which received at least one COVID-19 vaccine 
dose during pregnancy) was significantly 
(p < 0.05) associated with higher frequencies of 
spontaneous abortion (miscarriage) than Group 
A. Severe hypersensitivity compared to pregnant 
women in Group A who did not receive any 
COVID-19 vaccination dose during pregnancy, 
the rate of severe hypersensitivity was 10.4% 
(4.4%; Table 2 and Figure 1(a)).

Delivery- and fetus-related issues and their 
differences among the studied groups
Only 124 (26.5%) of the women who were 
recruited had a cesarean section. Another 120 
(25.0%) had an abnormal placenta (size and 

https://journals.sagepub.com/home/tav


Volume 12

6 journals.sagepub.com/home/tav

TherapeuTic advances in 
vaccines and immunotherapy

Table 1. The demographic, and health status-related characteristics among participants.

Variable T = 468, F % Group A: 
T = 241, F (%)

Group B: 
T = 227, F (%)

p

Age groups (years)

15: <25 47 10.0 21 (8.7) 26 (11.5) 0.16

25: <35 275 58.8 141 (58.5) 134 (59.0)  

35: <45 138 29.5 72 (29.9) 66 (29.1)  

⩾45 8 1.7 7 (2.9) 1 (0.4)  

Education level

Read and write/Primary 35 7.5 21 (8.7) 14 (6.2) 0.54

Secondary/High 146 31.2 76 (31.5) 70 (30.8)  

University/Higher 287 61.3 144 (59.8) 143 (63.0)  

Current occupation

Housewife 300 64.1 159 (66.0) 141 (62.1) 0.74

Student 34 7.3 15 (6.2) 19 (8.4)  

Working with kinetics 74 15.8 38 (15.8) 36 (15.9)  

Working without kinetics 60 12.8 29 (12.0) 31 (13.7)  

Nationality 0.11

Non-Saudi 99 21.2 44 (18.3) 55 (24.2)  

Saudi 369 78.8 197 (81.7) 172 (75.8)  

Residency 0.72

Inside the city 437 93.4 226 (93.8) 211 (93.0)  

Outside the city 31 6.6 15 (6.2) 16 (7.0)  

Current pregnancy 
planning

0.59

Planned with advanced 
technique

8 1.7 5 (2.1) 3 (1.3)  

Planned with natural 
methods

252 53.8 125 (51.9) 127 (55.9)  

Unplanned 208 44.4 111 (46.1) 97 (42.7)  

Pre-vaccination COVID-19 135 28.8 78 57 0.08

Chronic diseases (Yes) 26 5.6 18 (7.5) 8 (3.5) 0.06

Consanguinity marriage 105 22.4 56 (23.2) 49 (21.6) 0.67

(Continued)
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Table 2. Preconception, and antenatal symptoms among the studied participants.

Variable Total = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

(A) Preconception

Delayed gestation (No) 412 (88.0) 206 (85.5) 206 (90.7)  

Yes 8 (3.8) 9 (3.7) 9 (4.0) 0.093

Not sure 38 (8.1) 26 (10.8) 12 (5.3)  

Menstrual changes (No) 358 (76.5) 175 (72.6) 183 (80.6)  

Yes 82 (17.5) 48 (19.9) 34 (15.0) 0.109

Not sure 28 (6.0) 18 (7.5) 10 (4.4)  

History of spontaneous 
abortion

 

No 420 (89.7) 214 (88.8) 206 (90.7) 0.011*

Yes 48 (10.3) 27 (12.2) 4 (9.3)  

Variable T = 468, F % Group A: 
T = 241, F (%)

Group B: 
T = 227, F (%)

p

Familial genetic disorders 60 12.8 28 (11.6) 32 (14.1) 0.42

Germinal measles 
vaccines

52 11.1 25 (10.4) 27 (11.9) 0.60

Folic acid intake

No 46 9.8 27 (11.2) 19 (8.4) 0.54

Yes, irregular 48 10.3 23 (9.5) 25 (11.0)  

Yes, regular 374 79.9 191 (79.3) 183 (80.6)  

Vitamins and supplements 
intake

0.19

No 57 12.2 32 (13.3) 25 (11.0)  

Yes, irregular 48 10.3 19 (7.9) 29 (12.8)  

Yes, regular 363 77.6 190 (78.8) 173 (76.2)  

Antenatal clinical visits

No 43 9.2 25 (10.4) 18 (7.9) 0.137

Yes, irregular 40 8.5 15 (6.2) 25 (11.0)  

Yes, regular 385 82.3 201 (83.4) 184 (81.1)  

Table 1. (Continued)

(Continued)
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Variable Total = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

(B) Antenatal and pregnancy symptoms

Threatened abortion (No)  420 (89.7) 216 (89.6) 204 (89.9)  

Yes 30 (6.4) 12 (5.0) 18 (7.9) 0.096

Not sure 18 (3.8) 13 (5.4) 5 (2.2)  

Gestational diabetes (No) 420 (89.7) 215 (89.2) 205 (90.3)  

Yes 25 (5.3) 12 (5.0) 13 (5.7) 0.623

Not sure 23 (4.9) 14 (5.8) 9 (4.0)  

Preeclampsia (No) 440 (94.0) 222 (92.1) 218 (96.0)  

Yes 8 (1.7) 5 (2.1) 3 (1.3) 0.190

Not sure 20 (4.3) 14 (5.8) 6 (2.6)  

Hyperemesis 
gravidarum (No)

410 (87.6) 211 (87.6) 199 (87.7)  

Yes 36 (7.7) 16 (6.6) 20 (8.8) 0.365

Not sure 22 (4.7) 14 (5.8) 8 (3.5)  

Severe hypersensitivity 
(No)

431 (92.1) 221 (91.7) 210 (92.5) 0.020*

Yes 13 (2.8) 3 (1.2) 10 (4.4)  

Not sure 24 (5.1) 17 (7.1) 7 (3.1)  

Mood swings (No) 372 (79.5) 194 (80.5) 178 (78.4)  

Yes 69 (14.7) 31 (12.9) 38 (16.7) 0.385

Not sure 27 (5.8) 16 (6.6) 11 (4.8)  

Hyperpigmentation (No) 409 (87.4) 209 (86.7) 200 (88.1)  

Yes 32 (6.8) 15 (6.2) 17 (7.5) 0.423

Not sure 27 (5.8) 17 (7.1) 10 (4.4)  

Recurrent infection (No) 403 (86.1) 204 (84.6) 199 (87.7)  

Yes 42 (9.0) 21 (8.7) 21 (9.3) 0.205

Not sure 23 (4.9) 16 (6.6) 7 (3.1)  

Significant weight 
changes (No)

379 (81.0) 194 (80.5) 185 (81.5) 0.301

Yes 63 (13.5) 30 (12.4) 33 (14.5)  

Not sure 26 (5.6) 17 (7.1) 9 (4.0)  

*p < 0.05 there was statistically significant difference/NICU.
NICU, neonatal intensive care unit; PROM, premature rupture of membrane.

Table 2. (Continued)
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location), 87 (18.6%) had oligohydramnios, 77 
(16.5%) had mood swings after giving birth, and 
34 (7.3%) were in labor before they were due 
(Figure 1(b)).

Among the studied groups, we found that the 
COVID-19 vaccine during pregnancy was signifi-
cantly (p < 0.05) associated with higher frequen-
cies of 55 oligohydramnios (24.4%) and 70 
(30.8%) having abnormal placentas (size and 
site) compared to pregnant women who didn’t 
receive any COVID-19 vaccination dose during 
pregnancy: 32 (13.3%) and 50 (20.7%), respec-
tively (Table 3).

Most pregnancy outcomes were: 272 (58.1%) 
normal fetus growth, 219 (46.8%) normal vital 
signs, 241 (51.5%) normal birth weight, 37 
(7.9%) admissions to the neonatal intensive care 
unit (NICU), 16 (3.4%) of participants had 
pneumonia, as well as neonatal COVID-19, 
IUFD 17 (17.3%), and stillbirth 13 (2.8%;  
Figure 2). There were statistically significant dif-
ferences among the studied groups regarding 
abnormal fetal growth and the frequency of 
impaired breast feeding to be significantly 
(p < 0.05) higher in Groups B 103 (42.7%) and 

122 (53.7%) compared to Groups A 74 (32.6%) 
and 101 (41.9%), respectively.

The COVID-19 vaccine-related issues and their 
differences among the studied groups
Regarding the COVID-19 vaccination doses and 
AEs, only 119 (25.4%) of the participants were 
unvaccinated (Tables 4–8). Regarding the three 
vaccination doses, the Pfizer vaccine was the most 
common, followed by AstraZeneca, followed by 
Moderna. There were statistically significant dif-
ferences among the studied groups in terms of 
vaccination status and types, as 119 (49.4%) of 
Group A didn’t receive any vaccination dose 
before or during pregnancy compared to 100% in 
Group B (Table 4).

The most common self-reported general AEs (symp-
toms) among the studied groups following the 
COVID-19 vaccine were malaise, body ache, 
bony ache, headache, running nose, smell or 
hearing impairments, skin disorders, and hair 
whitening and falling. Group B had significantly 
higher frequencies of malaise, bony ache, head-
ache, chest pain, breathing difficulties, and sleep 
disturbances than group (Table 5).

Figure 1. (a) Antenatal pregnancy symptoms and differences between the studied groups. (b) Delivery-related 
issues and their differences among the studied groups.
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Table 3. Delivery and pregnancy outcome among the studied groups.

Variable Total = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

(A) Delivery-related issues

Oligohydramnios (No) 356 (76.5) 193 (80.1) 165 (72.7)  

Yes 87 (18.6) 32 (13.3) 55 (24.4) 0.003*

Not sure 23 (4.9) 16 (6.6) 7 (3.1)  

PROM (No) 431 (93.6) 219 (90.9) 226 (99.5)  

Yes 6 (1.3) 5 (2.0) 1 (0.4) 0.040*

Not sure 24 (5.1) 17 (7.1) 7 (3.1)  

Preterm labor 34 (7.3) 17 (7.1) 17 (7.5) 0.856

Difficult labor 26 (5.6) 15 (6.2) 11 (4.8) 0.515

Cesarean section 124 (26.5) 65 (27.0) 59 (26.0) 0.810

Postpartum hemorrhage 11 (2.4) 4 (1.7) 7 (3.1) 0.310

Postpartum mood 
swings

77 (16.5) 38 (15.8) 39 (17.2) 0.680

Puerperal sepsis 20 (4.3) 13 (5.4) 7 (3.1) 0.217

Postpartum embolism 2 (0.4) 1 (0.4) 1 (0.4) 0.966

Others 19 (4.1) 10 (4.1) 9 (4.0) 0.919

(B) Pregnancy outcome  

Fetal growth (Abnormal) 177 (37.8) 103 (42.7) 74 (32.6)  

Normal 272 (58.1) 127 (52.7) 145 (63.9)  

Not sure 19 (4.1) 11 (4.6) 8 (3.5) 0.050*

PROM (No) 431 (93.6) 219 (90.9) 226 (99.5)  

Yes 6 (1.3) 5 (2.0) 1 (0.4) 0.040*

Not sure 24 (5.1) 17 (7.1) 7 (3.1)  

Preterm labor 34 (7.3) 17 (7.1) 17 (7.5) 0.856

Difficult labor 26 (5.6) 15 (6.2) 11(4.8) 0.515

Vital signs (Abnormal) 218 (46.6) 124 (51.5) 94(41.4)  

Normal 219 (46.8) 100(41.5) 119 (52.4)  

Not sure 31 (4.5) 17 (7.1) 14 (6.2) 0.059

Birth weight (Normal) 241 (51.5) 136 (56.4) 105 (46.3)  

Abnormal 206 (44.5) 94 (39.0) 112 (49.3) 0.075

Not sure 21 (4.5) 11 (4.6) 10 (4.4)  

(Continued)
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Figure 2. Fetus-related issues and their differences among the studied groups.

Variable Total = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

IUFD 17 (17.3) 10 (4.7) 7 (3.7) 0.073

Still birth 13 (2.8) 9 (3.7) 4 (1.8) 0.275

Congenital anomalies 
(No)

449 (95.9) 231 (95.9) 218 (96.0)  

Yes 6 (1.3) 2 (0.8) 4 (1.8)  

Not sure 13 (2.8) 8 (3.3) 5 (2.2) 0.517

NICU admission (No) 415 (88.7) 213 (88.4) 202 (89.1) 0.928

Yes 37 (7.9) 19 (7.9) 18(7.9)  

Not sure 16 (3.4) 9 (3.7) 7 (3.9)  

Pneumonia (No) 435 (92.9) 223 (92.5) 212) 93.4 ( 0.823

Yes 16 (3.4) 8 (3.3) 8 )3.5 (  

Not sure 17 (3.7) 10 (4.1) 7 )3.1 (  

Neonatal COVID-19 (No) 434 (92.7) 224 )92.9 ( 210 )92.5 ( 0.777

Yes 16 (3.4) 7 )2.9 ( 9 )4.0 (  

Not sure 18 (3.8) 10 (4.1) 8 (3.5)  

Breast feeding 223 (47.6) 101 (41.9) 122 (53.7) 0.00*

Breast feeding affected 
(T = 233)

T = 233, 51 (21.9) T = 101, 22 (21.8) T = 122, 29 
(23.8 %)

0.206

*p < 0.05 there was statistically significant difference/NICU.
IFUD, intrauterine fetal death; NICU, neonatal intensive care unit.

Table 3. (Continued)
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Table 4. The vaccination history among the studied groups.

Variable Total = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

The first dose

AstraZenica 70 (15.0) 30 (12.4) 40 (17.6) 0.000*

Pfizer 251 (53.6) 83 (34.4) 168 (74.0)  

Moderna 10 (2.1) 4 (1.7) 6 (0.9)  

Don’t know 15 (3.2) 4 (1.7) 11 (4.8)  

Others 3 (0.6) 1 (0.4) 2 (0.9)  

Unvaccinated 119 (25.4) 119 (49.4) 0 (0.0)  

The second dose

Astarzenica 58 (12.4) 27 (11.2) 31 (13.7) 0.001*

Pfizer 209 (44.7) 69 (28.6) 140 (61.7)  

Moderna 33 (7.1) 8 (3.3) 25 (11.0)  

Don’t know 8 (1.7) 3 (1.2) 5 (2.2)  

Others 1 (0.2) 0 (0.0) 1 (0.4)  

Unvaccinated the 
second dose

159 (34.0) 134 (55.6) 25 (11.0)  

The booster dose

Astarzenica 14 (3.0) 5 (2.1) 9 (4.0) 0.001*

Pfizer 105 (22.4) 37 (15.4) 68 (30.0)  

Moderna 23 (4.9) 11 (4.6) 12 (5.3)  

Don’t know 7 (1.5) 3 (1.2) 4 (1.8)  

Others 8 (1.7) 2 (0.8) 6 (2.6)  

Unvaccinated 311 (66.5) 183 (75.9) 128 (56.4)  

COVID-19 AE T = 349 T = 122  

First only 124 (35.5) 45 (36.8) 79 (34.8) 0.09

Second only 29 (8.3) 10 (8.2) 19 (8.4)  

Booster dose 
only

5 (1.4) 2 (1.6) 3 (1.3)  

After many doses 43 (12.3) 16 (13.1) 27 (11.9)  

No at all 148 (42.4) 49 (40.2) 99 (43.6)  

*p < 0.05 there was statistically significant difference
Boldfaced values signify the highest or the lowest frequency.
AE, adverse event.
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Table 5. Self-reported general AEs (symptoms) among the studied groups following the COVID-19 vaccine.

Variable Total = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

Malaise

First only 86 (18.4) 34 (14.1) 52 (22.9) 0.000*

Second only 56 (12.0) 19 (7.9) 37 (16.3)  

Booster dose only 6 (1.3) 4 (1.7) 2 (0.9)  

After many doses 29 (6.2) 7 (2.9) 22 (9.7)  

No at all/Unvaccinated 291 (62.2) 177 (73.4) 114 (50.2)  

Fatigue

First only 15 (3.2) 10 (4.1) 5 (2.2) 0.163

Second only 7 (1.5) 3 (1.2) 4 (1.8)  

Booster dose only 5 (1.1) 1 (0.4) 4 (1.8)  

After many doses 6 (1.3) 1 (0.4) 5 (2.2)  

No at all/Unvaccinated 435 (92.9) 226 (93.8) 209 (92.1)  

Body aches

First only 61 (13.0) 23 (9.5) 38 (16.7) 0.000*

Second only 48 (10.3) 13 (5.4) 35 (15.4)  

Booster dose only 13 (2.8) 5 (2.1) 8 (3.5)  

After many doses 38 (8.1) 15 (6.2) 23 (10.1)  

No at all/Unvaccinated 308 (65.8) 185 (76.8) 123 (54.2)  

Bony aches

First only 56 (12.0) 27 (11.2) 29 (12.8) 0.011*

Second only 32 (6.8) 10 (4.1) 22 (9.7)  

Booster dose only 14 (3.0) 8 (3.3) 6 (2.6)  

After many doses 34 (7.3) 11 (4.6) 23 (10.1)  

No at all/Unvaccinated 332 (70.9) 185 (76.8) 147 (64.8)  

Running nose

First only 22 (4.7) 13 (5.4) 9 (4.0) 0.330

Second only 6 (1.3) 2 (0.8) 4 (1.8)  

Booster dose only 9 (1.9) 3 (1.2) 6 (2.8)  

After many doses 15 (3.2) 5 (2.1) 10 (4.4)  

No at all/Unvaccinated 416 (88.9) 218 (90.5) 198 (87.2)  

Water retention

First only 11 (2.4) 8 (3.3) 3 (1.3) 0.038*

(Continued)

https://journals.sagepub.com/home/tav


Volume 12

14 journals.sagepub.com/home/tav

TherapeuTic advances in 
vaccines and immunotherapy

Variable Total = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

Second only 6 (1.3) 3 (1.2) 3 (1.3)  

Booster dose only 4 (0.9) 0 (0.0) 4 (1.8)  

After many doses 7 (1.5) 1 (0.4) 6 (2.8)  

No at all/Unvaccinated 440 (94.0) 229 (95.0) 211 (93.0)  

Headache

First only 54 (11.5) 22 (9.1) 32 (14.1) 0.000*

Second only 35 (7.5) 11 (4.6) 24 (10.6)  

Booster dose only 17 (3.6) 6 (2.5) 11 (4.8)  

After many doses 32 (6.8) 9 (3.7) 23 (10.1)  

No at all/Unvaccinated 330 (70.5) 193 (80.1) 137 (60.4)  

Chest pain

First only 16 (3.4) 8 (3.3) 8 (3.5) 0.034*

Second only 7 (1.5) 1 (0.4) 6 (2.8)  

Booster dose only 7 (1.5) 3 (1.2) 4 (1.8)  

After many doses 9 (1.9) 1 (0.4) 8 (3.5)  

No at all/Unvaccinated 429 (91.7) 228 (94.6) 201 (88.5)  

Breathing difficulties

First only 14 (3.0) 8 (3.3) 6 (2.8) 0.020*

Second only 9 (1.9) 5 (2.1) 4 (1.8)  

Booster dose only 5 (1.1) 0 (0.0) 5 (2.2)  

After many doses 9 (1.9) 1 (0.4) 8 (3.5)  

No at all/Unvaccinated 431 (92.1) 227 (94.2) 204 (89.9)  

Visual disturbance

First only 15 (3.2) 8 (3.3) 6 (2.6) 0.157

Second only 6 (1.3) 1 (0.4) 2 (0.9)  

Booster dose only 2 (0.4) 3 (1.2) 4 (1.4)  

After many doses 7 (1.5) 0 (0.0) 5 (2.2)  

No at all/Unvaccinated 438 (93.6) 229 (95.0) 210 (92.5)  

Sleep disturbance

First only 17 (3.6) 9 (3.7) 8 (3.5) 0.025*

Second only 9 (1.9) 4 (1.7) 5 (2.2)  

Booster dose only 6 (1.3) 6 (2.5) 0 (0.0)  

After many doses 14 (3.0) 4 (1.7) 10 (4.4)  

Table 5. (Continued)

(Continued)
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Variable Total = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

No at all/Unvaccinated 422 (90.2) 218 (90.5) 204 (89.9)  

Taste or smell impairment

First only 18 (3.8) 10 (34.1) 8 (3.5) 0.070

Second only 7 (1.5) 3 (1.2) 4 (1.8)  

Booster dose only 0 (0.0) 0 (0.0) 0 (0.0)  

After many doses 9 (1.9) 1 (0.4) 8 (3.5)  

No at all/Unvaccinated 434 (92.7) 227 (94.2) 207 (91.2)  

Hair falls or whitening

First only 18 (3.8) 8 (3.3) 10 (4.4) 0.26

Second only 8 (1.7) 5 (2.1) 3 (1.3)  

Booster dose only 2 (0.4) 1 (0.4) 1 (0.4)  

After many doses 13 (2.8) 3 (1.2) 10 (4.4)  

No at all/Unvaccinated 427 (91.2) 224 (92.9) 203 (89.4)  

Skin disorders (pigmentations)

First only 18 (3.8) 8 (3.3) 5 (2.2) 0.39

Second only 8 (1.7) 2 (0.8) 1 (0.4)  

Booster dose only 2 (0.4) 0 1 (0.4)  

After many doses 13 (2.8) 2 (0.8) 6 (2.8)  

No at all/Unvaccinated 427 (91.2) 229 (95.0) 214 (94.3)  

Hypersensitivity

First only 12 (2.6) 8 (3.3) 4 (1.8) 0.077

Second only 5 (1.1) 3 (1.2) 2 (0.9)  

Booster dose only 1 (0.2) 0 (0.0) 1 (0.4)  

After many doses 10 (2.1) 1 (0.4) 9 (4.0)  

No at all/Unvaccinated 440 (94.0) 229 (95.0) 211 (93.0)  

Others

First only 13 (2.8) 8 (3.3) 5 (2.2) 0.070

Second only 5 (1.5) 3 (1.2) 2 (0.9)  

Booster dose only 0 (0.0) 0 (0.0) 0 (0.0)  

After many doses 6 (1.3) 0 (0.0) 6 (2.6)  

No at all/Unvaccinated 444 (94.9) 230 (95.4) 214 (94.3)  

*p < 0.05 there was statistically significant difference.
AE, adverse event.

Table 5. (Continued)
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Regarding the COVID-19 vaccination, there are AEs 
related to laboratory changes or post-vaccination 
COVID-19. The most reported laboratory 
changes associated with COVID-19 were anemia 
in 64/349 vaccinated women, followed by throm-
bocytopenia in 25/349, and liver function distur-
bance in 22/349. In terms of laboratory-confirmed 
post-vaccination COVID-19, it was highest after 
the second dose, 79 (25.6%), the first dose only, 
73 (20.9%), and the third dose, 26 (8.3%). The 
confirmed post-vaccination COVID-19 rates in 
Group B were lower than those in Group A after 
the second dose (23.4%) and the booster dose 
(12.21%), compared to 32 (31.4%) and 14 
(24.1%), respectively (Table 6).

The most reported clinically diagnosed COVID-19-
related AEs were: 29/349 lymphadenopathy as 
well as neurological or psychological impairment; 
28/349 convulsion as well as blood pressure dis-
turbance; 24/349 carditis; and 22/349 immunity 
disorders (rapid myopathy) as well as thrombosis. 
There was a statistically significant relationship 
(p < 0.05) between the studied groups as regards 
the blood pressure disturbance that was higher in 
Group A and the neurological or psychological 
impairment that was higher in Group B (16/227) 
compared to Group A (Table 7).

Regarding the management of COVID-19 vaccina-
tion-related AEs, after the first dose of different types 
and doses of vaccines, most of the participants 
(131/62.7%) needed painkillers and fever reducers 
from Pfizer, 34/58.6% from AstraZeneca, and 4/40 
from Moderna. Only one case (10 after Moderna) 
required hospital admission, while 11 cases (4/251 
after Pfizer, 2/70 after AstraZeneca, and 1/10 after 
Moderna) required medical attention.

After the second dose, most participants required 
analgesics and antipyretics; medical consultation 
was required in 11 cases (5/209 after Pfizer, 4/58 
after AstraZeneca, and 1/23 after Moderna); and 
hospital admission was required in only one case 
(58 after AstraZeneca). After the boss dose, most 
participants required analgesics and antipyretics; 
medical consultation was required in 5 cases 
(1/23 after Moderna and 4/105 after Pfizer), and 
no one required hospital admission (Table 8).

Discussion
During pandemics and emerging pathogen out-
breaks, pregnant women were among the most 

vulnerable groups, and their disproportionate 
impact appears to have influenced the inclusion 
of pregnant women’s concerns in the develop-
ment and implementation of vaccinations against 
emerging diseases. In these cases, the public’s 
concerns about the safety of the new vaccines and 
rumors about unfavorable events that may occur 
during the present and future pandemics are 
recurring elements.22 We conducted this study to 
investigate the COVID-19 vaccine AEs among 
pregnant women, revealing a significant reduc-
tion in the risk of post-vaccination COVID-19 
and a significant increase in the frequency of 
symptoms such as nausea, headaches, chest pain, 
breathing issues, and sleep disturbances com-
pared to Group B.

From March to May 2022, the overall frequency of 
COVID-19-vaccinated mothers was 349/468 
(74.5%). In Group A (mothers who did not 
receive any vaccination dose during pregnancy), 
119 (49.9%) were unvaccinated at all. According 
to a poll in 16 countries, pregnant mothers were 
less likely to accept vaccinations for themselves.23 
This varies greatly depending on the current pan-
demic status (incidence of community infec-
tions), and other political, cultural, ecological, 
healthcare system, historical, and economic 
aspects that influence a person’s decision to 
accept vaccination.24 Moreover, the Protection 
Motivation Theory posits that an individual’s 
motivation significantly influences their percep-
tions of vaccination (misinformation, the source, 
supply, cost, administration method, schedule of 
vaccination, and new vaccine introduction), and 
their general health status.25 However, for both 
expectant mothers and clinicians, the safety of the 
COVID-19 vaccination and trust in the vaccine’s 
efficacy are the primary concerns and significant 
predictors of less vaccination uptake.26 Vaccine 
hesitancy during pregnancy was understandable 
when COVID-19 vaccines were first authorized. 
During its initial trials, the authorities excluded 
pregnant females due to the risk of complica-
tions.27 Trial participants’ inadvertent exposures 
early in pregnancy limited the initial data on preg-
nancy or birth outcomes after maternal COVID-
19 vaccination.

Preconception symptoms: Menstrual changes (MCs) 
(82, 17.5%), which was relatively lower than what 
was reported in a multinational study including 
SA October 2021, 48 (57.1%) after more than 
one type of vaccine. The occurrence of MCs has 
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Table 6. COVID-19 vaccination-related laboratory changes or confirmed COVID-19 among participants.

Variable T = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

Kidney function disturbance

First only 11 (2.4) 7 (2.9) 4 (1.8) 0.208

Second only 4 (0.9) 1 (0.4) 2 (0.9)  

Booster dose only 1 (0.2) 1 (0.4) 0 (0.0)  

After many doses 6 (1.3) 1 (0.4) 6 (2.6)  

No at all/
Unvaccinated

446 (95.3) 231 (95.9) 215 (94.7)  

Thrombocytopenia

First only 11 (2.4) 7 (2.9) 4 (1.8) 0.102

Second only 4 (0.9) 2 (0.8) 2 (0.9)  

Booster dose only 2 (0.4) 0 (0.0) 2 (0.9)  

After many doses 8 (1.7) 1 (0.4) 7 (3.1)  

No at all/
Unvaccinated

443 (94.7) 231 (95.9) 212 (93.4)  

Liver function disturbance

First only 10 (2.1) 6 (2.5) 4 (1.8) 0.358

Second only 6 (1.3) 3 (1.2) 3 (1.3)  

Booster dose only 0 (0.0) 0 (0.0) 0 (0.0)  

After many doses 6 (1.3) 1 (0.4) 5 (2.2)  

No at all/
Unvaccinated

446 (95.3) 231 (95.9) 215 (94.7)  

Anemia

No 381 (81.4) 195 (80.9) 186 (81.9) 0.168

Not sure 23 (4.9) 30 (12.4) 34 (15.0)  

Yes 64 (13.7) 16 (6.6) 7 (3.1)  

Laboratory-confirmed post-vaccination COVID-19

The first only 
(T = 349)

73 (20.9) 31 (25.5) 42 (18.5) 0.06

The second only 
(T = 309)

79 (25.6) 32 (31.4) 47 (23.4) 0.032*

The booster dose 
only (T = 311)

26 (8.3) 14 (24.1) 12 (12.1) 0.01*

*p < 0.05 there was statistically significant difference.
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Table 7. Clinically diagnosed COVID-19 related AEs among participants.

Variable T = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

Convulsion

First only 13 (2.8) 7 (2.9) 6 (2.6) 0.872

Second only 5 (1.1) 3 (1.2) 2 (0.9)  

Booster dose only 0 (0.0) 0 (0.0) 0 (0.0)  

After many doses 10 (2.1) 4 (1.7) 6 (2.6)  

No at all/Unvaccinated 440 (94.0) 227 (94.2) 213 (93.8)  

Meningitis

First only 10 (2.1) 6 (2.5) 4 (1.8) 0.077

Second only 5 (1.1) 3 (1.2) 2 (0.9)  

Booster dose only 6 (1.3) 0 (0.0) 0 (0.0)  

After many doses 0 (0.0) 0 (0.0) 6 (2.6)  

No at all/Unvaccinated 447 (95.5) 232 (96.3) 215 (94.7)  

Thrombosis

First only 10 (2.1) 7 (2.9) 3 (1.3) 0.058

Second only 5 (1.1) 2 (0.8) 3 (1.3)  

Booster dose only 2 (0.4) 0 (0.0) 2 (0.9)  

After many doses 5 (1.1) 0 (0.0) 5 (2.2)  

No at all/Unvaccinated 446 (95.3) 232 (96.3) 214 (94.3)  

Blood pressure disturbance

First only 13 (2.8) 9 (3.7) 4 (1.8) 0.032*

Second only 5 (1.1) 1 (0.4) 4 (1.8)  

Booster dose only 5 (1.1) 4 (1.7) 1 (0.4)  

After many doses 5 (1.1) 0 (0.0) 5 (2.2)  

No at all 440 (94.0) 227 (94.2) 213 (93.8)  

Lymphadenopathy

First only 14 (3.0) 8 (3.3) 6 (2.6) 0.187

Second only 3 (0.6) 1 (0.4) 2 (0.9)  

Booster dose only 7 (1.5) 3 (1.2) 4 (1.8)  

After many doses 5 (1.1) 0 (0.0) 5 (2.2)  

No at all 439 (93.8) 229 (95.0) 210 (92.5)  

(Continued)
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Table 8. Management of COVID-19-related AEs of different types and different doses of vaccines.

Management AstraZeneca, 
F (%)

Moderna, F 
(%)

Others, F 
(%)

Pfizer,  
F (%)

Don’t  
know, F (%)

p

First dose

Total no. T = 70 T = 10 T = 3 T = 251 T = 15  

Analgesic and 
antipyretic

41 (58.6) 4 (40.0) 3 (100.0) 162 (64.5) 4 (26.7) 0.001*

Analgesic and 
antipyretic and 
home rest

2 (2.9) 0 (0.0) 0 (0.0) 6 (2.4) 0 (0.0)  

Variable T = 468, F (%) Group A: T = 241, 
F (%)

Group B: T = 227, 
F (%)

p

Neurological or psychological impairment

First only 11 (2.4) 7 (2.9) 4 (1.8) 0.042*

Second only 7 (1.5) 5 (2.1) 2 (0.9)  

Booster dose only 4 (0.9) 0 (0.0) 4 (1.8)  

After many doses 7 (1.5) 1 (0.4) 6 (2.6)  

No at all 439 (93.8) 228 (94.5) 211 (93.0)  

Immunity disorders (rapid myopathy)

First only 11 (2.4) 6 (2.5) 5 (2.2) 0.078

Second only 4 (0.9) 3 (1.2) 1 (0.4)

Booster dose only 1 (0.2) 0 (0.0) 1 (0.4)

After many doses 6 (1.3) 0 (0.0) 6 (2.6)

No at all 446 (95.3) 232 (96.3) 214 (94.3)

Cardiac AE (carditis, arrhythmia)

First only 11 (2.4) 8 (3.3) 3 (1.3) 0.067

Second only 4 (0.9) 2 (0.8) 2 (0.9)

Booster dose only 3 (0.6) 1 (0.4) 2 (0.9)

After many doses 6 (1.3) 0 (0.0) 6 (2.6)

No at all 444 (94.9) 230 (95.4) 214 (94.3)

*p < 0.05 there was statistically significant difference.
Boldfaced values shows signify the highest or the lowest frequency.
AE, adverse event.

Table 7. (Continued)

(Continued)
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Management AstraZeneca, 
F (%)

Moderna, F 
(%)

Others, F 
(%)

Pfizer,  
F (%)

Don’t  
know, F (%)

p

Home rest 5 (7.1) 2 (20.0) 0 (0.0) 18 (7.2) 2 (13.3)  

Hospital 
admission

0 (0.0) 1 (10.0) 0 (0.0) 0 (0.0) 0 (0.0)  

Medical consult 2 (2.9) 1 (10.0) 0 (0.0) 4 (1.6) 0 (0.0)  

Nothing 19 (27.1) 2 (20.0) 0 (0.0) 58 (23.1) 7 (46.7)  

Second dose

Total no. T = 58 T = 23 T = 1 T = 209 T = 7  

Analgesic and 
antipyretic

34 (58.6) 17 (51.5) 0 (0.0) 131 (62.7) 0 (0.0) 0.001*

Analgesic and 
antipyretic and 
home rest

2 (3.4) 2 (6.1) 0 (0.0) 4 (1.9) 1 (12.5)  

Home rest 3 (5.2) 2 (6.1) 0 (0.0) 20 (9.6) 2 (25.0)  

Hospital 
admission

1 (1.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)  

Medical consult 4 (6.9) 1 (3.0) 0 (0.0) 5 (2.4) 1 (12.5)  

Nothing 13 (22.4) 11 (33.3) 1 (100.0) 46 (22.0) 3 (37.5)  

Booster dose

Total no. T = 14 T = 23 T = 8 T = 105 T = 4  

Analgesic and 
antipyretic

4 (28.6) 15 (65.2) 0 (0.0) 58 (55.2) 0 (0.0) 0.001*

Analgesic and 
antipyretic and 
home rest

1 (7.1) 1 (4.3) 0 (0.0) 2 (1.9) 0 (0.0)  

Home rest 4 (28.6) 1 (4.3) 4 (50.0) 11 (10.5) 1 (14.3)  

Medical consult 0 (0.0) 1 (4.3) 0 (0.0) 4 (3.8) 0 (0.0)  

Hospital 
admission

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)  

Nothing 4 (28.6) 3 (13.0) 4 (50.0) 28 (26.7) 3 (42.9)  

AE, adverse event.

been observed after the administration of both 
mRNA and adenovirus vectored COVID-19 vac-
cines. It was more likely due to the vaccination-
triggered immune response than a specific 
element of the vaccine.10 This can also explain the 
reported eight (3.8%) of delayed gestations.

Antenatal symptoms: Our analyses show a signifi-
cant association between abortions and COVID-
19 vaccines during pregnancy. We reported 
higher abortions (7.9%) in the vaccinated group 
compared to the unvaccinated group (5.0%), 
with a p-value of 0.011. In nearly identical results, 

Table 8. (Continued)
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7.8% of women received one or more BNT162b2 
(Pfizer-BioNTech) vaccines. Contrary to obser-
vational studies from Norway and the United 
States (US), mRNA COVID-19 vaccines admin-
istered during pregnancy were not associated 
with an increased risk for spontaneous 
abortions.27

Regarding delivery-related issues: The analyses of 
our data showed nonsignificant differences among 
the studied groups as regards preterm labor, dif-
ficult labor, cesarean sections, postpartum hem-
orrhage, postpartum mood swings, puerperal 
sepsis, postpartum clots, and other complica-
tions. Observational studies from Norway and the 
US support our findings.28,29 In Iran, preterm 
labor was more than twice as high for women 
with COVID-19. It was alarming, as prematurity 
is the primary cause of mortality in children under 
5 years old and carries a high morbidity rate.30 
The pooled analysis of a systematic review also 
shows that pregnant women who received vacci-
nations had a lower likelihood of non-reassuring 
fetal monitoring, lower gestational age at delivery, 
and a lower probability of premature delivery.31

We reported marginally elevated incidences of 
IUFD (3.3%) in the unvaccinated group than in 
the vaccinated group (0.5%). Studies investigat-
ing the association of COVID-19 with IUFD have 
proved that it increases the IUFD ratio. Most 
likely, this is due to vertical transmissions.32 
According to a study in Paris, post-mortem analy-
sis accounted for over half of the IUFD during the 
peak of the SARS-CoV-2 pandemic. Among 
them, 2.8% of the cases had a particular pattern of 
histological involvement associated with a placen-
tal SARS-CoV-2 infection.33 A retrospective anal-
ysis showed that the COVID-19 vaccination did 
not lead to IUFD.34 Thus, the COVID-19 vaccine 
is safe to receive while pregnant, but the SARS-
CoV-2 infection puts expectant mothers and their 
unborn babies at serious risk.35

Moreover, the percentage of abnormal birth 
weights in the immunized group was higher 
(49.3%) than in the non-vaccinated group 
(39.0%) in our study. A comprehensive original 
study from Egypt also agrees with our findings, as 
vaccinated pregnant females delivered a child 
with a slightly higher birth weight.36

Regarding pregnancy outcomes: The frequency  
of congenital anomalies, stillbirth, NICU 

admission, pneumonia, and neonatal COVID-19 
remained similar between the two groups in our 
data. Furthermore, in other studies, there was no 
proof that the COVID-19 vaccination during 
pregnancy increased the risk of unfavorable neo-
natal outcomes, such as NICU admission, pre-
term birth with a gestation of less than 34 weeks, 
low birth weight, extremely low birth weight, con-
genital abnormalities, and so forth.29,37,38

Regarding the effect of COVID-19 vaccinations on 
breast feeding: We observed that there was a 
decline in breastfeeding rates among unvacci-
nated (41.9%) mothers compared to vaccinated 
(53.7%) mothers. This shows that COVID-19 
vaccinations did not affect milk production. This 
decline in breastfeeding could be due to exposure 
to formula milk by non-breastfeeding mothers. 
During COVID-19 in Pakistan, a study revealed 
that mothers who had previously breastfed their 
babies demonstrated higher breastfeeding rates 
compared to those who were familiar with for-
mula milk or mixed feeding practices.38

Regarding the types of vaccination: The Pfizer vac-
cine was multinational, followed by AstraZeneca, 
followed by Moderna, in agreement with another 
multination study.21

In terms of laboratory-confirmed post-vaccination 
COVID-19: We found that it was highest after the 
second dose, 79 (25.6%), the first dose only, 73 
(20.9%), and the third dose, 26 (8.3%). The con-
firmed post-vaccination COVID-19 rates in 
Group B were lower than those in Group A after 
the second dose (23.4%) and the booster dose 
(12.21%), compared to 32 (31.4%) and 14 
(24.1%), respectively. The existence of the delta 
variation, which the WHO designated as a Variant 
of Concern on May 11, 2021, and other alarming 
variants during the data collection period in SA 
made evaluating the rates of SARS-CoV-2 infec-
tion after vaccination, challenging, especially con-
sidering the potential diminishing protection 
from earlier vaccinations. The gap in time 
between the first and second dosages is typically 
short, whereas the duration between the second 
and third doses can vary significantly among 
participants.21,29

The management of AEs differed among doses and 
vaccine types: This shows that the AEs following 
vaccinations may depend on the type of vaccine 
and the dosage administered. Most of our 
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respondents received analgesics, antipyretics, and 
home rest. Medical consultations were less fre-
quent. According to a review article, the COVID-
19 vaccines are primarily safe during pregnancy; 
the most reported AEs were fever and pain on the 
injection site. Pregnant women had similar AEs to 
nonpregnant females.39 A few individuals exhib-
ited hypersensitivity reactions to COVID-19 vac-
cines. These reactions are rare and can occur with 
many other vaccines or medications, too.

Finally, compared to pregnant women in Group 
A, Group B who received at least one COVID-19 
vaccine dose during their pregnancy had signifi-
cantly lower rates of post-vaccination COVID-19 
and its severity. This is the primary rationale 
behind the CDC’s recommendation to receive 
the COVID-19 vaccine during pregnancy.

This can be explained by a multinational study 
published in April 2022, and another meta-analy-
sis of more than 430,000 pregnant women 
revealed that COVID-19 during pregnancy dou-
bled the risk of stillbirth, raised the risk of preec-
lampsia and preterm birth, and elevated the risk 
of ICU admission and mortality among pregnant 
women with COVID-19 in comparison to preg-
nant women who are not infected. Furthermore, 
COVID-19-associated pregnancies increased the 
likelihood of severe problems for neonates. The 
findings should prompt pregnant women and cli-
nicians to strictly implement all recommended 
COVID-19 preventive measures and conduct 
thorough assessments.40

Implications for practice and future research
There is not enough international data to make 
definitive claims given the few studies on the 
COVID-19 vaccine AEs particularly during preg-
nancy, so further prospective research is highly 
recommended. It is critical to implement a com-
prehensive and continuous safety assessment 
across the country, specifically to monitor and 
understand the incidence of uncommon side 
effects associated with vaccines. Additionally, it is 
critical to ensure that necessary services are acces-
sible and available at vaccination locations. 
Depending on the findings of our study, program 
managers must be prepared to handle these prob-
lems by implementing proper vaccine safety sur-
veillance and communication. Assessment of the 
potential risks of vaccination during pregnancy 

requires careful consideration of the timing of vac-
cination relative to gestational exposure windows. 
We recommend reporting any health issues that 
arise after immunization to VAERS. Healthcare 
practitioners can consult clinical considerations 
for additional guidance and suggestions.

Strengths and limitations
This study has many strengths, as we examine the 
COVID-19 vaccines administered to pregnant 
women using the AESI list from the SPEAC 
Project at Brighton Collaboration. This project’s 
AESI list has established three categories for 
AESIs. We used a relatively large sample size of 
more than 400 mothers through face-to-face 
interviews with their mothers and child health 
passports at their routine visits to the PHCCs 
within 8 weeks after their birth by well-trained 
nurses. We selected a representative sample from 
13 randomly selected PHCCs in Jeddah. Thus, 
our study population represents the entire 
population.

However, there are many limitations, including 
the possibility of bias and confounding variables 
due to the observational nature of the study. The 
exclusion of women who took medication prior to 
pregnancy could potentially bias the sample, 
while the inclusion of women with better overall 
health could have led to lower rates of AEs in the 
vaccinated group. However, this study captures 
the existing data for future research. However, 
this study captures the existing data for future 
research. A further limitation is a lack of assess-
ment of the health condition of participants before 
receiving the COVID-19 vaccine, which makes it 
difficult to distinguish between preexisting health 
problems and those caused by the vaccine. The 
timing of the vaccination was not thoroughly 
explored due to multiple vaccination doses and 
different vaccination AEs. Furthermore, the stress 
of the pandemic, particularly about breastfeeding 
concerns, was beyond our control.

Conclusion
Our study revealed a relatively low frequency of 
COVID-19 vaccination uptake during pregnancy. 
The Pfizer vaccine was the most used, followed 
by AstraZeneca, followed by Moderna. Pregnant 
women in Group A who did not receive any 
COVID-19 vaccination dose during pregnancy 
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showed statistically significant higher frequencies 
of confirmed SARS-CoV-2 compared to preg-
nant women in Group B.

The study groups showed a statistically signifi-
cant difference in the occurrence of spontaneous 
abortions, oligohydramnios, abnormal placentas 
(size and location), abnormal fetal growth, blood 
pressure problems, breastfeeding problems, 
malaise, headaches, chest pain, breathing prob-
lems, and sleep problems. However, most 
reported AEs required only analgesics and 
antipyretics.
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