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Abstract
Background Following the emergence of COVID-19 disease, and considering the limited number of studies 
regarding vaccination among pregnant women, as well as the differences between the vaccine administered in Iran 
and those used in other countries, this study aimed to compare maternal and neonatal outcomes in vaccinated and 
unvaccinated women against COVID-19 disease.

Methods This retrospective cohort study was conducted at the comprehensive healthcare centers of Rafsanjan city. 
Initially, the contact information of expectant mothers who were pregnant between June 22, 2021, and December 
22, 2021, was obtained through Iran’s integrated healthcare system (Sib). Subsequently, the required information 
was collected via a checklist during phone interviews. Out of 969 pregnant women, after applying the inclusion and 
exclusion criteria, 610 subjects were included in the study. Among these, 330 were unvaccinated, while the remaining 
participants had received the inactivated COVID-19 vaccine prior to or during pregnancy. Maternal and neonatal 
outcomes were compared between vaccinated and unvaccinated women. Data analysis was performed using SPSS 
version 26, employing one-way analysis of variance (ANOVA), Tukey’s multiple comparison test, Fisher’s exact test, Chi-
square test, and multiple logistic regression.

Results The findings indicated that vaccination against COVID-19 in pregnant women significantly increased the risk 
of neonatal jaundice (P < 0.05). Conversely, the miscarriage rate among these women was significantly lower (P < 0.05). 
No adverse outcomes were observed including hypertensive disorders, gestational diabetes, maternal hospitalization, 
maternal COVID-19 infection, preterm labor, premature rupture of membranes, perinatal mortality, admission to the 
neonatal intensive care unit, and low birth weight.

Conclusions COVID-19 Vaccination is recommended for pregnant women to mitigate adverse neonatal and 
maternal outcomes.
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Background
Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-COV-2)1 is a type of coronavirus capable of caus-
ing pandemics that belongs to the beta-coronavirus spe-
cies, alongside its counterparts Middle East Respiratory 
Syndrome Coronavirus (MERS-CoV) and Severe Acute 
Respiratory Syndrome Coronavirus (SARS-CoV) [1]. 
Pregnancy represents a critical period in a woman’s life 
[2, 3], during which physiological changes significantly 
impact the immune system. The reduction in lung capac-
ity makes pregnant women more vulnerable to respira-
tory infections, including pneumonia, which inherently 
increases the risk of lung infections associated with 
SARS-CoV-2. As the immune response is compromised, 
pregnant women are at a heightened risk for contracting 
COVID-19 [1, 4–9]. Given that pregnant women have a 
greater susceptibility to severe manifestations of COVID-
19 compared to non-pregnant women of childbearing 
age, they face a higher likelihood of requiring admission 
to ICU2, undergoing invasive ventilation procedures 
(such as endotracheal intubation and ECMO3) and even 
experiencing mortality [10–12]. Research indicates that 
COVID-19 during pregnancy is linked to a heightened 
risk of pregnancy-related complications, including pre-
eclampsia, preterm labor, cesarean section and stillbirth 
[10, 11, 13–19].

The medical management of COVID-19 during preg-
nancy faced significant challenges due to the presence of 
the fetus and placenta [1]. Additionally, pregnant women 
were often underrepresented in the populations par-
ticipating in vaccine trials [20]. In light of the absence of 
an effective and safe treatment for COVID-19, vaccines 
emerged as the primary hope for controlling the pan-
demic [21]. However, due to limited data on the implica-
tions of vaccination for pregnant women, this population 
was initially excluded from COVID-19 vaccination efforts 
[20]. The urgency of the COVID-19 pandemic neces-
sitated the development of vaccination strategies spe-
cifically tailored for pregnant women and their infants, 
as both groups were at increased risk for severe disease 
[12, 22, 23]. Given the heightened vulnerability of preg-
nant women, COVID-19 infection was associated with a 
substantial risk of mortality in this population, prompt-
ing their inclusion in vaccination programs [24]. As 
of July 2021, there were 184 COVID-19 vaccines in the 
preclinical development stage, 105 vaccines in clini-
cal trials, and 18 vaccines that had received emergency 
use authorization from at least one regulatory body 
[25]. The majority of these vaccines were protein sub-
unit vaccines, commonly referred to as peptide vaccines. 

1  The virus that causes the disease known as coronavirus disease 2019.
2  Intensive Care Unit.
3  Extra-corporal membrane oxygenation.

Additionally, mRNA vaccines, inactivated viral vaccines, 
non-replicating viral vector vaccines, DNA vaccines, and 
recombinant protein vaccines gained prominence dur-
ing this period. Inactivated vaccines consist of viruses 
whose genetic material has been rendered non-infectious 
through processes such as heat, chemical treatment, or 
radiation, which prevents them from infecting cells or 
replicating. However, they are still capable of eliciting an 
immune response. The Sinopharm vaccine employs this 
technology [25, 26]. Inactivated virus vaccines, including 
Sinopharm, represent some of the most commonly used 
COVID-19 vaccines globally [26]. A study conducted in 
Scotland revealed that the incidence of COVID-19 infec-
tions during pregnancy parallels trends seen in women of 
childbearing age. Notably, the highest rate of COVID-19 
infection was recorded among pregnant women com-
pared to their older counterparts and younger women in 
disadvantaged areas. An analysis of three vaccines: Pfizer, 
Moderna, and AstraZeneca, indicated that all perinatal 
fatalities occurred in unvaccinated women diagnosed 
with COVID-19 [10]. A separate study in Israel assessed 
the outcomes associated with the Pfizer vaccine. This 
vaccine was not linked to negative maternal or neonatal 
outcomes, but it was found to reduce the risk of meco-
nium staining of amniotic fluid in the vaccinated group 
[27]. A systematic review aimed at evaluating perinatal 
outcomes following COVID-19 vaccination found no 
increase in adverse outcomes, including miscarriage, 
preterm labor, maternal mortality, ICU admissions, low 
birth weight, or NICU admissions, and noted a signifi-
cant decline in the rate of stillbirths [28].

The COVID-19 vaccination program for pregnant 
women in Iran commenced in August 2021, utilizing the 
Sinopharm vaccine. Initially, the program targeted preg-
nant women over 18 years of age and beyond 12 weeks 
of gestation, with vaccination prioritized for those at 28 
weeks of gestation and later. Revised guidelines issued 
in December 2021 indicated that there were no contra-
indications for administering vaccines during the first 
12 weeks of pregnancy. Furthermore, individuals who 
received their first dose of the AstraZeneca vaccine 
before or at the onset of an unplanned pregnancy were 
allowed to receive their second dose [29]. While numer-
ous studies have investigated the impact of COVID-19 on 
pregnancy outcomes [1, 2, 30–32], there is a paucity of 
research examining the effects of the vaccine on mater-
nal and neonatal outcomes. Given the lack of accurate 
and comprehensive data, as well as the scarcity of Iranian 
studies in this area, alongside the different vaccines uti-
lized in international studies assessing the vaccination of 
pregnant women against COVID-19 [particularly those 
measuring the Pfizer and Moderna vaccines, which are 
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based on mRNA4 technology], this study was conducted 
to compare maternal and neonatal outcomes among vac-
cinated and unvaccinated pregnant women, aiming to 
clarify existing uncertainties.

Implementation
This study was a retrospective cohort investigation con-
ducted in 2023 in Rafsanjan City, documented under the 
ethics code IR.RUMS.REC.1402.064, following approval 
by the Research Committee of Rafsanjan University of 
Medical Sciences.

4  Messenger RNA.

Upon presenting a letter of introduction to the 
researcher, information regarding contact details, occu-
pation, educational background, vaccination history 
against COVID-19, Iranian or non-Iranian status, and 
LMP5 was extracted over a six-month period (22 June 
2021–22 December 2021) through the Integrated Health 
System of Iran (Sib) in Rafsanjan. The initial number 
of participants in this sampling was 969 participants 
(Fig.  1). During a phone call with the participants, the 
research team explicated the study’s purpose, assured 
confidentiality concerning the information provided, 

5  Last menstrual period.

Fig. 1 Diagram of the comparative study of maternal and neonatal outcomes in vaccinated and unvaccinated pregnant women against COVID-19
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verified eligibility criteria, and secured informed con-
sent. Subsequently, women were administered a series 
of checklist questions. Informed consent to participate 
in this study was obtained from all participants utilizing 
a predefined form approved by the Ethics Committee of 
Rafsanjan University of Medical Sciences. The consent 
form confirmed that participants were informed their 
personal information would remain confidential with 
the researcher, and it was clarified that results would be 
reported in aggregate form, with no individual identifiers, 
in the final manuscript.

Participants who did not respond to the initial phone 
call were sent an SMS containing an introduction to the 
researcher and the purpose of the study, followed by a 
second attempt to reach them phone call. If the partici-
pant did not answer the phone call, they were excluded 
from the study. Given the challenges associated with 
accurately recalling the date of vaccination or the specific 
type of vaccine received during or around pregnancy, 
these details were corroborated through the Sib system. 
Furthermore, in cases where the LMP did not corre-
spond with the gestational age reported by the mother 
at delivery, the first recorded ultrasound of the pregnant 
individual was reviewed in the system for confirmation. 
Ultimately, upon completion of the calls, we obtained a 
sample of 610 participants with complete data.

Subsequently, the pregnant women were categorized 
into two groups: vaccinated and unvaccinated. Each sub-
ject within both groups was assigned a unique identifica-
tion number, and the final data for each individual was 
entered into the SPSS version 26. Maternal and neonatal 
outcomes (including hypertensive disorders, gestational 
diabetes mellitus, maternal hospitalization, maternal 
COVID-19 infection, premature rupture of membranes, 
preterm labor, cesarean section, miscarriage, mater-
nal mortality, stillbirth, perinatal mortality, low birth 
weight, neonatal jaundice, NICU admission, and sepsis) 
were then compared between the two groups, taking into 

account the type, number of vaccine doses, and timing of 
vaccination during pregnancy.

One-way ANOVA was employed to investigate the rela-
tionship between age and vaccination type, while Fisher’s 
exact test was used to examine the association between 
occupation, education level, and vaccination type. To 
assess the relationship between vaccination type, num-
ber of vaccine doses, timing of vaccination, and mater-
nal outcomes (including cesarean section, miscarriage, 
maternal hospitalization, maternal COVID-19 infection, 
hypertensive disorders, gestational diabetes mellitus, pre-
term labor, and premature rupture of membranes) as well 
as neonatal outcomes (such as perinatal mortality, NICU 
admission, neonatal jaundice, and low birth weight), mul-
tiple logistic regression analysis was conducted, adjusting 
for the effects of confounding variables. The results of the 
logistic regression analysis were presented as odds ratios 
(OR) with 95% confidence intervals, and a P-value of less 
than 0.05 was considered statistically significant.

Results
In the present study, which included 610 mothers, 
the mean age of the pregnant women was 29.99 ± 5.47 
years, with an age range of 16 to 44 years. The educa-
tional level of the majority of pregnant women (52.6%) 
exceeded a higher than diploma; 89 pregnant women 
(14.6%) had below diploma, 171 pregnant women (28%) 
held a diploma, and 29 pregnant women (4.8%) had 
not reported their educational status. Additionally, 427 
pregnant women (70%) were housewives, 77 pregnant 
women (12.6%) were employed, and the employment sta-
tus of 106 pregnant women (17.4%) was not registered 
(Table 1).

The results indicated that more than half of the preg-
nant women attending the comprehensive health cen-
ters of Rafsanjan in 2021 had not received any vaccine. 
Among those vaccinated, the majority received the Sino-
pharm vaccine. Less than one-third of the women stud-
ied had received at least one dose of the vaccine during 

Table 1 The relationship between the demographic characteristics of age, occupation, as well as education level and the number of 
vaccination doses during pregnancy in pregnant women referring to comprehensive health service centers (n-610)
The number of vaccine
Variable

Unvaccinated** (n-364) One dose
(n-91)

Two dose
(n-139)

Three dose
(n-16)

Statistical test statistic P value

Age (years) 29.26 ± 5.34a 30.66 ± 5.49 a 30.91 ± 5.41 a 34.94 ± 5.20 b 8.593 < 0.001*
Job
Housewife
Employed
Not registered

258 (70.9)
41 (11.3)
65 (17.9)

62 (68.1)
8 (8.8)
21 (23.1)

94 (67.6)
26 (18.7)
19 (13.7)

13 (81.3)
2 (12.5)
1 (6.3)

10.141 0.119†

Education level
Under diploma
Diploma
Above diploma
Not registered

45 (12.4)
107 (29.4)
192 (52.7)
20 (5.5)

18 (19.8)
27 (29.7)
41 (45.1)
5 (5.5)

23 (16.5)
33 (23.7)
80 (57.6)
3 (2.2)

3 (18.8)
4 (25.0)
8 (50.0)
1 (6.3)

9.414 0.400††

The data in the table are reported as “standard deviation ± mean” for quantitative variables and as “(percentage) number” for qualitative variables. * One-way 
analysis of variance, ** includes unvaccinated and pre-pregnancy vaccine. † Chi-square test, †† Fisher’s exact test
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the first trimester of pregnancy. Of those admitted to the 
hospital, which constituted only 15% of the total num-
ber of pregnant women, 2% were hospitalized due to 
COVID-19 infection. The most common neonatal out-
come observed in more than half of the deliveries was 
neonatal jaundice. Perinatal mortality was observed in 
fewer than 7% cases. Importantly, there were no instances 
of maternal death reported, and only one case of neonatal 
sepsis was observed.

As reported in Table  1, Tukey’s multiple comparisons 
test indicated that the mean age of women who received 
three doses of the vaccine during pregnancy was signifi-
cantly higher than the mean age of pregnant women in 
other groups (P < 0.05). The groups represented with dif-
ferent English letters in Table 1 demonstrate a statistically 
significant difference in mean age (P < 0.05).

Based on the study results, regarding maternal out-
comes, there was no statistically significant relationship 
between vaccination type, number of vaccine doses, 
timing of vaccination, and the occurrence of hyperten-
sive disorders, preterm labor, cesarean section, mater-
nal COVID-19 infection, gestational diabetes mellitus, 
premature rupture of membranes and maternal hospi-
talization (P > 0.05) (The tables are available in the sup-
plementary file).

According to Table  2, pregnant women who received 
the Sinopharm vaccine had a significantly lower likeli-
hood of experiencing miscarriage compared to those 
who did not receive the vaccine. Additionally, pregnant 
women who received two doses of the vaccine during 
pregnancy exhibited a significantly lower risk of miscar-
riage compared to unvaccinated women. Furthermore, 
pregnant women who received at least one dose of the 
vaccine during the second trimester of pregnancy had 
a significantly reduced risk of miscarriage compared to 
unvaccinated pregnant women.

In summary, receiving the Sinopharm vaccine dur-
ing pregnancy, receiving two doses of the vaccine during 
pregnancy, and receiving at least one dose in the second 
trimester of pregnancy were all associated with a signifi-
cantly lower chance of miscarriage (P < 0.05).

Regarding neonatal outcomes, no statistically signifi-
cant relationship was observed between vaccination type, 
number of vaccine doses, timing of vaccination, and peri-
natal mortality, low birth weight, or admission to the 
NICU (P > 0.05) (The tables are available in the supple-
mentary file).

According to Table  3, pregnant women who received 
the Sinopharm vaccine had a significantly higher likeli-
hood of experiencing neonatal jaundice compared to 
those who did not receive the vaccine. Additionally, 
women who received two doses of the vaccine dur-
ing pregnancy exhibited a significantly higher chance of 
neonatal jaundice compared to unvaccinated pregnant 
women. Furthermore, pregnant women who received at 
least one dose of the vaccine during the second or third 
trimester of pregnancy had a significantly increased like-
lihood of neonatal jaundice compared to those who did 
not receive the vaccine.

In summary, receiving the Sinopharm vaccine dur-
ing pregnancy, receiving two doses of the vaccine dur-
ing pregnancy, receiving at least one dose in the second 
trimester, and receiving at least one dose in the third 
trimester were all associated with a significantly higher 
chance of neonatal jaundice (P < 0.05).

Considering the pregnant women who referred to 
comprehensive health service centers in Rafsanjan in 
2021 (n = 610), there were no cases of “maternal death” 
and only one instance of “neonatal sepsis” occurred. 
Therefore, it was not possible to examine the relation-
ship between vaccination type, number of vaccine doses, 

Table 2 The relationship between the type of vaccination, the number of vaccine doses, as well as the time of vaccination and 
miscarriage in pregnant women referring to comprehensive health service centers (n-610)
Miscarriage
Variable

Not occurred occurred Odds ratio* (confidence 
interval 95%)

P 
value

vaccination type Unvaccinated (n-330)
Sinopharm (n-225)
Other vaccines (n-21)
Pre-pregnancy vaccine (n-34)

291 (88.8)
213 (94.7)
20 (95.2)
27 (79.4)

39 (11.8)
12 (5.3)
4 (4.8)
7 (20.6)

1.000
0.376 (0.188–0.750)
0.320 (0.041–2.491)
2.266 (0.899–5.712)

0.003

number of vac-
cine doses during 
pregnancy

Unvaccinated (n-364)
One dose (n-91)
Two dose (n-139)
Three dose (n-16)

318 (87.4)
79 (86.8)
138 (99.3)
16 (100)

46 (12.6)
12 (13.2)
1 (0.7)
0

1.000
1.022 (0.505–2.070)
0.041 (0.005–0.301)
-

0.019

timing of vac-
cination during 
pregnancy

Unvaccinated (n-364)
At least one dose in the first trimester (n-102)
At least one dose in the second trimester (n-120)
At least one dose in the third trimester (n-24)

318 (87.4)
90 (88.2)
119 (99.2)
24 (100)

46 (12.6)
12 (11.8)
1 (0.8)
0

1.000
0.818 (0.407–1.643)
0.048 (0.006–0.359)
-

0.031

* Multiple logistic regression analysis. In calculating the odds ratio and 95% confidence interval, the effect of the confounding variables “history of pregnancy 
outcomes”, “underlying disease”, and “number of miscarriage history” has been adjusted. ** Including: Elective abortion, spontaneous abortion, and these categories 
were aggregated with each other in order to use logistic regression



Page 6 of 9Gholami et al. BMC Pregnancy and Childbirth          (2025) 25:367 

timing of vaccination, and the outcomes of maternal 
mortality and neonatal sepsis.

Discussion
This study aimed to compare maternal and neonatal 
outcomes (including hypertensive disorders, gestational 
diabetes mellitus, maternal hospitalization, maternal 
COVID-19 infection, preterm labor, maternal death, 
premature rupture of membranes, perinatal mortality, 
NICU admission, low birth weight and neonatal sepsis) 
between vaccinated and unvaccinated pregnant women 
against COVID-19. The results indicated that pregnant 
women who received the COVID-19 vaccine experienced 
a reduced risk of miscarriage compared to unvaccinated 
pregnant women. While other related studies have not 
reported a similar reduction in miscarriage rates associ-
ated with COVID-19 vaccination in pregnant women as 
observed in our study, the findings suggest that there is 
no increase in miscarriage rates among vaccinated preg-
nant women compared to their unvaccinated counter-
parts [28, 33, 34]. This discrepancy may be attributed to 
differences in vaccine type, study populations, and other 
influencing factors. To confirm or refute this finding, 
further studies with larger sample sizes and more robust 
designs are necessary to ascertain whether the observed 
reduction in miscarriage in this study was indeed attrib-
utable to vaccination or if other factors were involved. 
Moreover, this finding implies that vaccination is not 
only effective as a preventive measure against COVID-19 
infection but may also contribute to improving adverse 
maternal outcomes. Therefore, it holds significance in 
informing vaccination policies for pregnant women.

In our study, mild neonatal jaundice was observed 
among pregnant women vaccinated against COVID-19; 
however, the severity of this jaundice was not signifi-
cant enough to raise particular concerns or necessitate 
NICU admission. This contrasts with the findings of 

Rottenstreich et al. (2021), which indicated a reduction 
in hyperbilirubinemia in infants of mothers who received 
the COVID-19 vaccine [35]. The discrepancy in results 
may be attributed to several factors, including the type 
of vaccine used in that study (Pfizer with mRNA tech-
nology), a larger sample size, and differences in ethnicity 
and geographic region. Conversely, a study by Minghui 
Li et al. (2022) reported an increase in neonatal jaundice 
among infants of mothers vaccinated against COVID-
19 compared to unvaccinated mothers [36]. This finding 
aligns with our results, which may relate to the focus on 
inactivated vaccines similar to those used in our study. 
The exact mechanism behind this observation remains 
unclear and may be influenced by various factors, includ-
ing differing immune responses of vaccinated mothers 
and pharmaceutical factors related to the vaccine itself. 
Additionally, maternal antibodies generated in response 
to the vaccine, which are transferred to the fetus, may 
play a role in bilirubin metabolism in the newborn. Given 
that mild neonatal jaundice typically resolves spontane-
ously, the clinical significance of this finding warrants 
further investigation.

Based on the results of our study, hypertensive disor-
ders and gestational diabetes mellitus were not signifi-
cantly different between the vaccinated group against 
COVID-19 and those who were not vaccinated. These 
findings align with a systematic review conducted by 
Rahmati et al. (2023) and the study by Süt et al., despite 
their examination of COVID-19 vaccines developed 
using mRNA technology. It is likely that vaccination, 
regardless of the platform used, may generally help pre-
vent the exacerbation of these complications [33, 34].

Based on the findings of our study, there was no associ-
ation between premature rupture of membranes and pre-
term labor among pregnant women vaccinated against 
COVID-19 compared to those who were not vaccinated. 
This aligns with the results of studies by Süt et al. (2024) 

Table 3 The relationship between the type of vaccination, the number of vaccine doses, as well as the time of vaccination and 
neonatal jaundice in pregnant women referring to comprehensive health service centers (n-610)
Neonatal jaundice
Variable

Not occurred occurred Odds ratio* (confidence 
interval 95%)

P 
value

vaccination type Unvaccinated (n-330)
Sinopharm (n-225)
Other vaccines (n-21)
Pre-pregnancy vaccine (n-34)

172 (52.1)
92 (40.9)
9 (42.9)
17 (50.0)

158 (47.9)
133 (59.1)
12 (57.1)
17 (50.0)

1.000
1.680 (1.165–2.422)
1.482 (0.583–3.767)
1.322 (0.632–2.766)

0.048

number of vac-
cine doses during 
pregnancy

Unvaccinated (n-364)
One dose (n-91)
Two dose (n-139)
Three dose (n-16)

189 (51.9)
44 (48.4)
50 (36.0)
7 (43.8)

175 (48.1)
47 (51.6)
89 (64.0)
9 (56.3)

1.000
1.234 (0.764–1.995)
1.958 (1.274–3.008)
1.685 (0.578–4.916)

0.021

timing of vac-
cination during 
pregnancy

Unvaccinated (n-364)
At least one dose in the first trimester (n-102)
At least one dose in the second trimester (n-120)
At least one dose in the third trimester (n-24)

189 (51.9)
51 (50.0)
43 (35.8)
7 (29.2)

175 (48.1)
51 (50.0)
77 (64.2)
17 (70.8)

1.000
1.083 (0.681–1.724)
1.993 (1.266–3.136)
3.562 (1.373–9.240)

0.003

* Multiple logistic regression analysis. In calculating the odds ratio and 95% confidence interval, the effect of the confounding variables “history of pregnancy 
outcomes”, “history of neonatal outcomes”, and “underlying disease” has been adjusted
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and Minghui Li et al. (2022), which also found no increase 
in premature rupture of membranes or preterm labor 
among vaccinated women compared to unvaccinated 
women [34, 36]. In the first study, mRNA platform vac-
cines were used, while the second study employed inacti-
vated vaccines. However, systematic reviews by Shafiee et 
al. (2023) and Rahmati et al. (2023) noted a reduction in 
preterm labor among women vaccinated against COVID-
19 compared to unvaccinated group [33, 37]. This dis-
crepancy may be attributed to the larger sample sizes in 
those studies, which were at least ten times larger than 
ours, as well as the specific types of vaccines examined. 
Notably, findings from Hatami et al. (2024) indicated an 
increase in preterm labor among pregnant mothers vac-
cinated in the first trimester compared to those who were 
unvaccinated [38].

Additionally, our study found no increase in maternal 
hospitalization or maternal COVID-19 infection rates 
among pregnant women vaccinated with the COVID-19 
vaccine compared to those who were not vaccinated. This 
result contrasts with the findings of Favre et al. (2023), 
which reported an increased hospitalization rate among 
unvaccinated pregnant women [39]. However, it is con-
sistent with the results of a review study by Prasad et 
al. (2022), which indicated that vaccination in pregnant 
women was not associated with an increase in maternal 
hospitalization [28]. In a contradictory study, an increase 
in maternal hospitalization occurred before the outbreak 
of the Delta variant, while our study and those aligned 
with our findings focused on the period during the Delta 
variant outbreak.

The results of our study indicated that vaccination 
against COVID-19 among pregnant women was not 
associated with differences in rates of cesarean section 
or maternal death. Similarly, a systematic review con-
ducted by Rahmati et al. (2023) reported no increase in 
cesarean sections among vaccinated group compared to 
unvaccinated pregnant women [33]. The study by Prasad 
et al. (2022) also found no increase in maternal mortal-
ity among pregnant women vaccinated against COVID-
19 compared to those who were unvaccinated [28]. This 
absence of increased risks in the aforementioned out-
comes underscores the importance of COVID-19 vacci-
nation, regardless of vaccine type.

Furthermore, our study found that vaccination against 
COVID-19 did not affect the rates of perinatal mor-
tality or stillbirth. In contrast, the study by Stock et 
al. (2022) reported that all cases of perinatal mortal-
ity occurred exclusively among unvaccinated pregnant 
women infected with COVID-19 [12]. Additionally, the 
study by Schwarts et al. (2023) highlighted an increased 
risk of stillbirth only among pregnant women who 
were not vaccinated against COVID-19 [40]. The find-
ings of two review studies by Prasad et al. (2022) and 

Rahimi et al. (2023) indicated a reduction in the risk of 
stillbirth among pregnant women vaccinated against 
COVID-19 compared to unvaccinated women [28, 33]. 
These findings stand in contrast to our results. Nota-
bly, in the studies mentioned, mRNA platform vaccines 
were predominantly used, whereas our study’s results 
were derived from the use of an inactivated vaccine, with 
36.9% of cases involving the Sinopharm vaccine.

Neonatal outcomes, including low birth weight, NICU 
admissions, and neonatal sepsis, were comparable 
between vaccinated and unvaccinated pregnant women. 
These findings align with previous studies that reported 
no significant differences in low birth weight and NICU 
admissions [28, 33, 34, 41]. Regarding neonatal sepsis, no 
analogous studies were identified that investigated this 
outcome among these two groups of women.

A limitation of our study was the inadequate documen-
tation of maternal and neonatal outcomes within the Sib 
system, resulting in the loss of several samples. Addition-
ally, we encountered difficulties in obtaining information 
from mothers who did not respond to phone calls. Con-
versely, a strength of our study was the direct communi-
cation with the mothers, which enabled us to collect and 
accurately record all necessary information.

Future research should investigate the mechanisms 
underlying the observed changes in specific outcomes, 
such as mild neonatal jaundice, to enhance our under-
standing of the effects of COVID-19 vaccination.

Conclusion
The results of this study indicate that the administra-
tion of inactivated COVID-19 vaccines does not lead to 
an increase in adverse maternal or neonatal outcomes. 
Notably, a reduction in miscarriage rates was observed 
exclusively within the vaccinated group regarding mater-
nal outcomes, while mild neonatal jaundice without 
NICU admission was reported among neonatal out-
comes. To validate these findings, additional studies with 
larger sample sizes and comparisons of different vac-
cine types are warranted. Consequently, it appears that 
COVID-19 vaccination is generally not associated with 
a significant increase in risks for mothers or newborns. 
Consistent with other research, these findings under-
score the importance of recommending vaccination for 
pregnant women as a means to mitigate adverse maternal 
and neonatal outcomes.

Abbreviations
SARS-COV-2  The virus that causes the disease known as coronavirus 

disease 2019
ICU  Intensive Care Unit
ECMO  Extra-corporal membrane oxygenation
mRNA  Messenger RNA
LMP  Last menstrual period



Page 8 of 9Gholami et al. BMC Pregnancy and Childbirth          (2025) 25:367 

Supplementary Information
The online version contains supplementary material available at  h t t p  s : /  / d o i  . o  r 
g /  1 0 .  1 1 8 6  / s  1 2 8 8 4 - 0 2 5 - 0 7 4 6 2 - x.

Supplementary Material 1

Acknowledgements
Not applicable.

Author contributions
Z GH: design of the work, have drafted the work, writing the text of the article 
and samplingM M: design of the work, review and correction of the text of 
the article, advice on sampling, statistical analysis (corresponding author)P 
AN: Reviewing and correcting the text of the article, Advice on designing the 
work, Completing the initial SPSS file for analysis.

Funding
Not applicable.

Data availability
The data that support the findings of this study are available from Zahra 
Gholami but restrictions apply to the availability of these data, which were 
used under license for the current study, and so are not publicly available. 
Data are however available from the authors upon reasonable request and 
with permission of Zahra Gholami.However, the data is organized in such 
a way that each individual is assigned a number, and then the checklist 
information for that individual is recorded in an SPSS file.

Declarations

Ethics approval and consent to participate
This manuscript was reviewed and approved by “Research Ethics Committees 
of Rafsanjan University of Medical Sciences”. The ethics approval code for this 
study, IR.RUMS.REC.1402.064, was issued on August 8, 2023. This study was 
conducted in accordance with the principles of the Declaration of Helsinki.

Consent to publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Informed consent
to participate in this study was obtained from all participants using a 
predefined form, which was also approved by Ethics Committees of Rafsanjan 
University of Medical Sciences. The consent form ensured that participants 
were made aware that their personal information would remain confidential 
with the researcher. Furthermore, it was communicated that the results 
would be reported in aggregate form with numbers and figures in the final 
manuscript.

Clinical trial
Not applicable.

Clinical train number
Not applicable.

Received: 28 October 2024 / Accepted: 10 March 2025

References
1. Alavian F, Alavian K, Pregnancy. COVID-19: physiology, some challenges, and 

solutions. Iran J Obstet Gynecol Infertility. 2021;24(1):99–111.
2. Abedzadeh-Kalahroudi M, Karimian Z, Nasiri S, Khorshidifard MS. Anxi-

ety and perceived stress of pregnant women towards Covid-19 disease 
and its related factors in Kashan (2020). Iran J Obstet Gynecol Infertility. 
2021;24(5):8–18.

3. Marshall JE, Raynor MD. Myles’ Textbook for Midwives E-Book: Myles’ Textbook 
for Midwives E-Book. Elsevier Health Sciences; 2014.

4. Zhao X, Jiang Y, Zhao Y, Xi H, Liu C, Qu F, et al. Analysis of the susceptibility to 
COVID-19 in pregnancy and recommendations on potential drug screening. 
Eur J Clin Microbiol Infect Dis. 2020;39:1209–20.

5. Fan C, Lei D, Fang C, Li C, Wang M, Liu Y, et al. Perinatal transmission of 2019 
coronavirus disease–associated severe acute respiratory syndrome coronavi-
rus 2: should we worry? Clin Infect Dis. 2021;72(5):862–4.

6. Jahanbakhsh SS, Taghavi Gilani M, Hashemian A, Rais Assadat B. Review of 
cardiopulmonary resuscitation in pregnant women. Iran J Obstet Gynecol 
Infertility. 2007;10(2):87–96.

7. Rajabzadeh R, Hamid Hoseini S, Rezazadeh J, Baghban A, Nasiri M, Hosein 
Ayati M. Prevalence of anemia and its related factors in pregnant women 
referring to health centers of Mane and Samalghan City. Iran J Obstet Gyne-
col Infertility. 2015;18(171):1–7.

8. Fazeli E, Tafazzoli M, Dadgar S, Seyed Ahmadinezhad F. The role of carbohy-
drates and dietary energy intake in functional ovarian cysts. Iran J Obstet 
Gynecol Infertility. 2015;18(152):9–15.

9. Goodnight WH, Soper DE. Pneumonia in pregnancy. Crit Care Med. 
2005;33(10):S390–7.

10. Stock SJ, Carruthers J, Calvert C, Denny C, Donaghy J, Goulding A, et al. 
SARS-CoV-2 infection and COVID-19 vaccination rates in pregnant women in 
Scotland. Nat Med. 2022;28(3):504–12.

11. Allotey J, Fernandez S, Bonet M, Stallings E, Yap M, Kew T et al. Clinical mani-
festations, risk factors, and maternal and perinatal outcomes of coronavirus 
disease 2019 in pregnancy: living systematic review and meta-analysis. BMJ. 
2020;370.

12. Zambrano LD. Update: characteristics of symptomatic women of reproduc-
tive age with laboratory-confirmed SARS-CoV-2 infection by pregnancy 
status—United States, January 22–October 3, 2020. MMWR Morbidity and 
mortality weekly report. 2020;69.

13. Uptodate. COVID-19: Overview of pregnancy issues  h t t  p s : /  / w w  w 3  . u t  d o s .  i r /  c o  
n t e  n t s /  s e a  r c  h ? s  e a r c  h = c  o v  i d 1  9 % 2 0  i n %  2 0  p r e  g n a n  c y &  s p  = 0 &  s e a r  c h T  y p  e = P  L A 
I N  _ T E  X T  & s o u r c e = U S E R _ I N P U T & s e a r c h C o n t r o l = T O P _ P U L L D O W N & s e a r c h O ff  s 
e t = 1 & a u t o C o m p l e t e = f a l s e & l a n g u a g e = e n & m a x = 1 0 & i n d e x = & a u t o C o m p l e t e T 
e r m = 2 0 2 2 2 0 2 2 [   

14. Villar J, Ariff S, Gunier RB, Thiruvengadam R, Rauch S, Kholin A, et al. Maternal 
and neonatal morbidity and mortality among pregnant women with and 
without COVID-19 infection: the INTERCOVID multinational cohort study. 
JAMA Pediatr. 2021;175(8):817–26.

15. Papageorghiou AT, Deruelle P, Gunier RB, Rauch S, García-May PK, Mhatre M, 
et al. Preeclampsia and COVID-19: results from the INTERCOVID prospective 
longitudinal study. Am J Obstet Gynecol. 2021;225(3):289. e1-. e17.

16. Wei SQ, Bilodeau-Bertrand M, Liu S, Auger N. The impact of COVID-19 
on pregnancy outcomes: a systematic review and meta-analysis. CMAJ. 
2021;193(16):E540–8.

17. Knight M, Bunch K, Vousden N, Morris E, Simpson N, Gale C et al. Characteris-
tics and outcomes of pregnant women admitted to hospital with confirmed 
SARS-CoV-2 infection in UK: National population based cohort study. BMJ. 
2020;369.

18. Vousden N, Bunch K, Morris E, Simpson N, Gale C, O’Brien P, et al. The inci-
dence, characteristics and outcomes of pregnant women hospitalized with 
symptomatic and asymptomatic SARS-CoV-2 infection in the UK from March 
to September 2020: a National cohort study using the UK obstetric surveil-
lance system (UKOSS). PLoS ONE. 2021;16(5):e0251123.

19. Mullins E, Hudak ML, Banerjee J, Getzlaff T, Townson J, Barnette K, et al. 
Pregnancy and neonatal outcomes of COVID-19: coreporting of common 
outcomes from PAN‐COVID and AAP‐SONPM registries. Ultrasound Obstet 
Gynecol. 2021;57(4):573–81.

20. Di Mascio D, Khalil A, Saccone G, Rizzo G, Buca D, Liberati M, et al. Outcome 
of coronavirus spectrum infections (SARS, MERS, COVID-19) during preg-
nancy: a systematic review and meta-analysis. Am J Obstet Gynecol MFM. 
2020;2(2):100107.

21. Kudlay D, Svistunov A. COVID-19 vaccines: an overview of different platforms. 
Bioengineering. 2022;9(2):72.

22. Shook LL, Fallah PN, Silberman JN, Edlow AG. COVID-19 vaccination in preg-
nancy and lactation: current research and gaps in Understanding. Front Cell 
Infect Microbiol. 2021;11:735394.

23. Woodworth KR. Birth and infant outcomes following laboratory-confirmed 
SARS-CoV-2 infection in pregnancy—SET-NET, 16 jurisdictions, March 29–
October 14, 2020. MMWR Morbidity and Mortality Weekly Report. 2020;69.

https://doi.org/10.1186/s12884-025-07462-x
https://doi.org/10.1186/s12884-025-07462-x


Page 9 of 9Gholami et al. BMC Pregnancy and Childbirth          (2025) 25:367 

24. Sabouni M. govazi s. COVID-19 vaccination in pregnant women. Behvarz 
Quarterly. 2022;33(112):44– 8.

25. Ndwandwe D, Wiysonge CS. COVID-19 vaccines. Curr Opin Immunol. 
2021;71:111–6.

26. Mouro V, Fischer A. Dealing with a mucosal viral pandemic: lessons from 
COVID-19 vaccines. Mucosal Immunol. 2022;15(4):584–94.

27. Peretz-Machluf R, Hirsh-Yechezkel G, Zaslavsky-Paltiel I, Farhi A, Avisar N, 
Lerner-Geva L, et al. Obstetric and neonatal outcomes following COVID-19 
vaccination in pregnancy. J Clin Med. 2022;11(9):2540.

28. Prasad S, Kalafat E, Blakeway H, Townsend R, O’Brien P, Morris E, et al. System-
atic review and meta-analysis of the effectiveness and perinatal outcomes of 
COVID-19 vaccination in pregnancy. Nat Commun. 2022;13(1):1–8.

29. MoHaMTo I. covid-19 vaccination in pregnancy  h t t    p  s :  /  /  s h  c .  s   b m u  . a c  . i  r / u  p l o 
a  d s /  2 0  5 / %  D 8 % A  8 % D  9 %  8 7 %  D 8 % A  F %  D  8 %  A 7 %  D 8 %  B 4 % D  8 %  A A %   2 0 %  D 8 %  
A E  % D 8  % A 7 %  D 9 %  8 6  % D 9  % 8 8 %  D 8 %  A 7  % D 8  % A F %  D 9 %  8 7  / % D  9 % 8 5  % D 8  % 
A  7 % D  8 % A F  % D 8  % B  1 % D 8 % A 7 % D 9 % 8 6 / % D 8 % A F % D 8 % B  3 % D 8 % A A % D 9 % 
8 8 % D 8 % B 1 % D 8 % A 7 % D 9 % 8 4 % D 8 % B 9 % D 9 % 8 5 % D 9 % 8 4 % 2 0 % D 9 % 8 5 % D 8 
% A 7 % D 8 % A F % D 8 % B 1 % D 8 % A 7 % D 9 % 8 6 % 2 0 % D 8 % A 8 % D 8 % A 7 % D 8 % B 1 % 
D 8 % A F % D 8 % A 7 % D 8 % B 1 % 2 0 % D 8 % A F % D 8 % B 1 % 2 0 % D A % A 9 % D 8 % B 1 % D 
9 % 8 8 % D 9 % 8 6 % D 8 % A 7 / % D 8 % A 2 % D 8 % A E % D 8 % B 1 % D B % 8 C%D9%86%20
%D8%AF%D8%B3%D8%AA%D9%88%D8%B1%D8%A7%D9%84%D8%B9
%D9%85%D9%84%20%D9%88%D8%A7%DA%A9%D8%B3%D9%86%20
%DA%A9%D9%88%D9%88%DB%8 C%D8%AF_1.pdf20212021 [.

30. Moaya M, Shahali S, Farhoudi B. Maternal and neonatal outcomes of preg-
nant women with COVID-19 in Amir-al-momenin hospital during March to 
May 2020. Iran J Obstet Gynecol Infertility. 2020;23(9):35–42.

31. Fayazi M, Rahmani R, Bilandi RR. Clinical manifestations, maternal, fetal and 
neonatal outcomes in pregnant women with COVID-19: a systematic review. 
2021.

32. Karimi L, Makvandi S, Vahedian-Azimi A, Sathyapalan T, Sahebkar A. Effect of 
COVID-19 on mortality of pregnant and postpartum women: a systematic 
review and meta‐analysis. J Pregnancy. 2021;2021(1):8870129.

33. Rahmati M, Yon DK, Lee SW, Butler L, Koyanagi A, Jacob L, et al. Effects of 
COVID-19 vaccination during pregnancy on SARS‐CoV‐2 infection and 

maternal and neonatal outcomes: A systematic review and meta‐analysis. 
Rev Med Virol. 2023;33(3):e2434.

34. Süt H, Yıldız GA, Şeker E, Ümit C, Koçar M, Koç A. Maternal and perinatal out-
comes of COVID-19 vaccination during pregnancy. J Turkish German Gynecol 
Association. 2023;24(2):120.

35. Rottenstreich M, Sela H, Rotem R, Kadish E, Wiener-Well Y, Grisaru‐Granovsky 
S. Covid‐19 vaccination during the third trimester of pregnancy: rate of vac-
cination and maternal and neonatal outcomes, a multicentre retrospective 
cohort study. BJOG: Int J Obstet Gynecol. 2022;129(2):248–55.

36. Li M, Hao J, Jiang T, Deng W, Lu H, Wang S, et al. Maternal and neonatal safety 
of COVID-19 vaccination during the peri‐pregnancy period: a prospective 
study. J Med Virol. 2023;95(1):e28378.

37. Shafiee A, Kohandel Gargari O, Teymouri Athar MM, Fathi H, Ghaemi M, 
Mozhgani S-H. COVID-19 vaccination during pregnancy: a systematic review 
and meta-analysis. BMC Pregnancy Childbirth. 2023;23(1):45.

38. Hatami D, Habibelahi A, Changizi N, Heidarzadeh M, Nojomi M, Rast M, et 
al. Perinatal outcomes and sinopharm BBIBP-CorV vaccination during preg-
nancy. BMC Pregnancy Childbirth. 2024;24(1):190.

39. Favre G, Maisonneuve E, Pomar L, Daire C, Poncelet C, Quibel T et al. Maternal 
and perinatal outcomes following pre-Delta, delta, and Omicron SARS-CoV-2 
variants infection among unvaccinated pregnant women in France and 
Switzerland: a prospective cohort study using the COVI-PREG registry. Lancet 
Reg Health–Europe. 2023;26.

40. Schwartz DA, Mulkey SB, Roberts DJ. SARS-CoV-2 placentitis, stillbirth, and 
maternal COVID-19 vaccination: clinical–pathologic correlations. Am J Obstet 
Gynecol. 2023;228(3):261–9.

41. Badell ML, Dude CM, Rasmussen SA, Jamieson DJ. Covid-19 vaccination in 
pregnancy. BMJ. 2022;378.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Comparing the maternal and neonatal outcomes in vaccinated and unvaccinated pregnant women against COVID-19: a retrospective cohort study
	Abstract
	Background
	Implementation

	Results
	Discussion
	Conclusion
	References


