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Abstract 
Aims: Women during pregnancy and postpartum periods are one of the most 
important groups susceptible to emerging diseases that affect the mother and 
fetus. Due to the change in the state of change and the uncertain and vague proof 
of this disease in different aspects of pregnancy, childbirth and postpartum, So It 
is done with the aim of systematic review of the effect of covid-19 disease on 
maternal and fetal outcomes in pregnancy and partum outcomes periods. 
Methods: In this systematic review study, international databases of Web of 
Science, Scopous, Proquest and Pubmed and Iranian databases such as Irondoc, 
Magiran, SID were searched for studies published between 2020 and 2021 using 
related keywords. Based on the Ottawa checklist, the full text of the selected 
articles was reviewed and in case of a specific score, the article was analyzed. 
Findings: Out of 380 studies after applying the inclusion and exclusion criteria, 
only 8 Case-control, cohort study, cross-sectional articles were reviewed. Studies 
were conducted in Iran, the United States, Canada, China, and Parkland and UK. 
The results of systematic review showed that the covid-19 can be effective in 
disease on pregnancy and partum outcomes. 
Conclusion: Covid-19 disease has a negative effect on maternal and fetal 
messages during pregnancy and has adverse consequences during and after 
childbirth. 
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Introduction 
Coronavirus disease 2019 (COVID-19) is an emerging infection rapidly evolving. It has been reported 
that pregnant women are also susceptible to severe acute respiratory syndrome coronavirus (SARS-
CoV-2), which may increase the risk of adverse pregnancy outcomes. Currently, studies investigating 
the status of COVID-19 in obstetrics and gynecology and its perinatal outcomes are scarce. In 
addition, most published studies are case reports/series in Chinese, leading to evidence gaps [1]. The 
main clinical symptoms of COVID-19 are fever, cough, and shortness of breath. Less common 
symptoms include headache and some gastrointestinal symptoms. COVID-19 affects people with 
underlying diseases and weak immune systems more. Meanwhile, pregnant women are also more 
susceptible to infection due to physiological changes during pregnancy [2]. Physiological changes 
occur during pregnancy to reduce acute immune responses to prevent fetal death. Because of these 
physiological changes in the body's cardiopulmonary immune system during pregnancy, pregnant 
are more exposed to severe diseases after exposure to viruses, especially respiratory viruses [3]. In 
pregnant women, due to the weakness of the immune system and physiological changes in the 
respiratory system (decrease in the height of the diaphragm, increase in oxygen consumption, 
respiratory tract mucosal edema), their tolerance to hypoxia decreases. Respiratory problems are 
expected to increase in pregnant women with COVID-19. Whereas, studies by researchers in China 
showed that the clinical symptoms of pregnant women do not differ from non-pregnant ones [4-5]. The 
outcomes associated with the coronavirus in pregnant women and their infants are not exactly 
known and the results of the studies are contradictory. Because the focus of most studies has been 
on non-pregnant women, and there are limited studies regarding the impact of the coronavirus on 
pregnancy and childbirth [6]. In this regard, Zhang in Hubei Province (China) conducted a two-group 
retrospective study (16 females affected by COVID-19 and 45 healthy women). The results showed 
that both groups were the same in terms of gestational age. However, in the group of women with 
COVID-19, the rate of weak conceptions, use of carboprost, and carbetocin were more than in healthy 
women (p=0.001), and in terms of the amount of bleeding, both were the same. Both groups were 
the same in terms of fetal distress, meconium excretion, neonatal asphyxia, and birth weight [7]. 
Adhikari et al. conducted a cohort study on 3374 pregnant women with and without COVID-19 at 
Parkland Hospital, Texas. The results showed that both groups were the same in terms of gestational 
diabetes, preeclampsia, gestational age, abortion, and induction of labor. Both groups were the same 
in terms of placental abruption, stillbirth, epidural anesthesia, and spontaneous vaginal delivery. 
However, the rate of cesarean section was higher in the group with COVID-19 (p=0.03). Both groups 
were the same in terms of SGA rate, meconium excretion, 5th-minute Apgar score, sepsis, and 
positive pressure ventilation [8]. Pirjani et al. conducted a two-group prospective study (66 women 
with COVID-19 and 133 healthy women) in Arash Hospital, Tehran, Iran. The results showed that 
both groups were the same in terms of gestational diabetes, preeclampsia, PROM, LBW, IUGR, and 
preterm. Both groups were similar in terms of stillbirth and postpartum hemorrhage. However, the 
rate of hospitalization in the ICU was significantly higher in the group with COVID-19. Both groups 
were the same in terms of the rate of sepsis and hospitalization in the NICU [9]. Li et al. conducted a 
case-control study in China (16 cases contaminated with COVID-19, 18 cases suspected of the 
disease). The results showed that both groups were the same in terms of childbirth and postpartum 
outcomes. Both groups were the same in terms of neonatal outcomes [10]. Mertz (2021) conducted a 
prospective study on three groups (579 people without symptoms, 499 people with mild and 
moderate symptoms, and 141 people with severe symptoms). The results showed a significant 
difference between the three groups in terms of the incidence of gestational hypertension. There was 
a significant difference between the three groups in terms of postpartum bleeding, cesarean section, 
and thromboembolism. There was no significant difference between the three groups in terms of 
fetal death and SGA, however, there was a significant difference in terms of preterm, birth weight, 
and the rate of hospitalization in the NICU department [11]. Antoun et al. (2020) conducted a two-
group prospective study on 23 pregnant women with COVID-19. The results showed that the rate of 
preeclampsia in the case group was higher than in the control group. The rate of premature birth and 
cesarean delivery was higher in the case group [12]. 
So, considering the fact that the COVID-19 disease is a severe pandemic around the world, increasing 
the number of pregnant women infected with this virus, and the unknown consequences of 
Coronavirus in pregnant women and their infants, the contradictory results of the studies, and the 
limitation of studies on COVID-19 in –pregnant women (most studies have focused on non-pregnant 



 

 

women), childbirth, and babies, therefore, this study aimed to comprehensively and systematically 
study the effect of COVID-19 on pregnancy, childbirth, postpartum and neonatal period. 
 

Instrument & Methods 
This study is a systematic review that was conducted after approval by the Ethical Committee of 
Isfahan University of Medical Sciences (approved code: IR.MUI.NUREMA.REC.1400.191) in 4 stages: 
Stage 1: Determining a clear set of objectives with the reproducibility of the methodology. At this 
stage, according to the research aims, the aims were determined in general and specifically. 
Stage 2: The research background on the COVID-19 disease in pregnancy, delivery, postpartum and 
neonatal outcomes was searched through systematic search. 
Stage 3: Evaluating the findings of valid studies using the Newcastle-Ottawa checklist. 
Stage 4: Systematic and constructive presentation of study features and findings. 
 
Stage 1: At this stage, the study question was designed based on the PICO process. 
Formulating the research question 
P: population/disease/problem: pregnant women infected with Coronavirus disease; I: 
Intervention: COVID-19; C: Comparison: healthy pregnant women and women suspected of covid-
19 disease; O: Consequences (abortion rate, gestational diabetes, and gestational blood pressure), 
childbirth (postpartum hemorrhage, dystocia), after delivery (breastfeeding), neonatal (newborn 
infection rate, hospitalization, Apgar score). 
Stage 2: International databases of Web of Science, Scopus, Proquest, Google scholar, Pubmed, and 
Iranian databases such as Normex, Irondoc, Magiran, and SID were searched to find out the studies 
published in 2020-2021 using relevant keywords. Then, based on the Newcastle-Ottawa checklist, 
the full text of the selected articles was checked by two people, and in the case of a specific score, the 
desired article was analyzed (Fig. 1). Keywords of COVID-19, Coronavirus, pregnancy, childbirth, 
postpartum, outcome, maternal, and neonate were searched to find out the research background in 
English and Persian languages through MESH in PubMed. Also, the systematic search process was 
completed using the combination of the mentioned keywords and the guidance of one of the faculty 
librarians, who was proficient in an advanced search. The search keywords were limited in the 
subjects and abstracts of the articles, and the studies with experimental and semi-experimental 
intervention designs were selected. Finally, all the studies containing the mentioned keywords were 
reviewed in this study. To maximize the comprehensiveness of the search, the reference list of the 
related articles was reviewed. 
Inclusion and exclusion criteria: The observational studies (case-control, cohort study, cross-
section studies) in English and Persian languages as the inclusion criteria in this study were 
investigated. The other inclusion criteria were the determined objectives, methodology, and results. 
The exclusion criteria included inappropriate content, articles presented at the conference, letters to 
the editor and insufficient data, and lack of the full text of the articles. 
Stage 3: The quality of articles was evaluated based on the Newcastle-Ottawa scale to evaluate the 
quality of non-randomized studies (Newcastle-Ottawa cohort scale version and its modified version 
for cross-sectional studies). This scale examined the articles in terms of the selection process (in 4 
sections, including the eloquence of the samples, sample size, non-response, and measurement tools), 
comparability (one section includes investigation of confounders and other influencing factors), and 
results (two aspects: evaluation of the result and statistical tests). Based on the Newcastle-Ottawa 
scale, the minimum and maximum scores were 0 and 9, respectively, and articles with a score of 6 
and more were considered high-quality and good articles. Also, articles with a score of less than 6 
were considered low-quality articles. This scale examines all stages of the study, including sample 
selection, comparison of two groups, and outcomes [13]. 
Stage 4:  Extract of information: At first, a list of subjects and abstract of articles was prepared. The 
studies conducted in 2020-2021 were selected. After determining the inclusion and exclusion 
criteria, a list of studies in the mentioned databases was prepared through the keywords and 
research strategies, and the subjects of searched articles were checked by researchers. After 
removing duplicate titles and abstracts of review articles, the full text of related articles was checked 
using the Ottawa checklist. 
The form was placed at the end of the proposal. 
 

Findings 



 

 

In the initial search, 380 articles were found, and after reviewing the titles and abstracts of the 
articles and excluding duplicate and unrelated articles, 150 related studies were examined. Out of 
150 subjects, 60 articles were excluded due to non-compliance with the inclusion criteria, lack of 
access to the original article and lack of sufficient information in the article abstract, lack of accurate 
reporting of maternal and fetal outcomes. Finally, 8 case-control and prospective studies were 
examined (Chart 1). 
The characteristics of the studies have been shown in Table 1. 
 

 
  

 
 
 
 
 
 
 
 
 
 

 
 

Fig. 1) Flowchart of the stages of entering subjects into systematic review 
 

Table 2) Summary of the studies in the field of the impact of the COVID-19 disease on the outcomes of 
pregnancy, childbirth and newborns in Iran and the world 

Author/Date Country Research 
method 

Pregnancy 
outcome 

Childbirth 
outcome Neonatal outcome 

MERTZ 
[11](2021)  - 

3-group 
prospective study 

(579 people 
without 

symptoms, 499 
people with mild 

and moderate 
symptoms, and 

141 people with 
severe symptoms) 

There was a 
significant 
difference 

between the three 
groups in terms of 

gestational 
hypertension. 

There was a 
significant 

difference between 
the three groups in 

terms of 
postpartum lochia, 

cesarean, and 
thromboembolism 

There was no 
significant 

difference between 
the three groups in 
terms of fetal death 
and SGA. However, 

there was a 
significant 

difference in terms 
of preterm, birth 

weight, and the rate 
of hospitalization in 

the NICU. 

Zhang (2020) 
[7] 

Hubei 
Province 
(China) 

2-group 
prospective of 

study (16 women 
with COVID-19 
and 45 healthy 

women) 

Both groups were 
the same in terms 
of gestational age. 

In the group of 
women with 

COVID-19, the rate 
of weak 

conceptions and 
the use of 

carboprost and 
carbetocin were 

more than in 
healthy women 

(p=0.001). 

In terms of 
bleeding, both 

groups were the 
same. 

Both groups were 
the same in terms of 

fetal distress, 
meconium 

excretion, neonatal 
asphyxia, and birth 

weight. 

Magiran databases، SID،Google scholar ، proquest، Web Of Sciences ،Pubmed ،Scopus Initial research in 

Checking the title and abstract of the remaining 

articles (380 articles) 

 

Removing irrelevant and 

repetitive articles (478 articles) 

Evaluation of 60 articles in 

terms of full text 

Excluding 52 articles due to lack 

of entry criteria 
Entry of 8 articles into the 

systematic review 



 

 

Adhikari 
[8](2020)  

 

Parkland 
Hospital, 

Texas 

Cohort on 3374 
pregnant women 
with and without 

COVID-19 
infection 

Both groups were 
the same in terms 

of gestational 
diabetes, 

preeclampsia, 
gestational age, 
abortion, and 

induction of labor. 

Both groups were 
the same in terms 

of placental 
abruption, 

stillbirth, epidural 
anesthesia, and 

vaginal delivery. 
The rate of 

cesarean section 
was higher in the 

group with COVID-
19 (p=0.03). 

Both groups were 
the same in terms of 
SGA rate, meconium 

excretion, 5th-
minute Apgar score, 
sepsis, and positive 

pressure 
ventilation. 

Pirjani (2020) 
[9] 

Arash 
hospital, 

Tehran, Iran 

2-group 
prospective study 
(66 women with 

COVID-19 and 
133 healthy 

women) 

Both groups were 
the same in terms 

of gestational 
diabetes, 

preeclampsia, 
PROM, LBW, IUGR, 

and preterm. 

Both groups were 
the same in terms 

of stillbirth and 
postpartum 

hemorrhage, but 
the hospitalization 
rate in the ICU was 
significantly higher 
in the group with 

COVID-19. 

Both groups were 
the same in terms of 

the rates of sepsis 
and NICU 

admission. 

[10]Li (2020)  China 

Case-control (16 
subjects infected 
with COVID-19, 

18 subjects 
suspected of the 

disease) 

Pregnancy 
outcomes were 

the same for both 
groups. 

Both groups were 
the same in terms 

of delivery and 
postpartum 
outcomes. 

Both groups were 
similar in terms of 

neonatal outcomes. 

Mullins 
[14] (2020) 

London 

Report of 19 
pregnant women 

with definite 
COVID-19 disease 

- 

17 maternal with 
cesarean delivery, 

2 maternal with 
natural  childbirth, 

8 cases with 
premature birth 

One case of infant 
death; 15 infants 

were tested and the 
results were 

negative for COVID-
19 disease. 

riel Gab
[15] (2020) 

Canada 

Prospective study 
on 242 pregnant 

women with 
COVID-19 

There was more 
pregnancy period 

of less than 37 
weeks. 

The cesarean 
delivery rate was 

higher. 

The hospitalization 
rate of infants in the 

NICU department 
was higher. 

 Antoun
[12](2020)    

England 
(Birmingham 

hospital) 

2-group 
prospective study 

(23 pregnant 
women with a 

definite diagnosis 
of COVID-19 

disease) 

Preeclampsia rate 
in the case group 
was higher than 

the control group. 

The premature 
birth rate and 

cesarean delivery 
were higher in the 

case group. 

- 

 

Discussion 
This study aimed systematically reviewing the impact of COVID-19 disease on the outcomes of 
pregnancy, childbirth and newborns on 8 full articles in English. The results of reviewing 8 studies 
showed no significant difference between the most of women infected by COVID-19 with the healthy 
women and suspected cases of this disease in terms of the gestational age, preterm, post term, the 
rate of gestational diabetes, gestational hypertension, preeclampsia, fetal heart beat and miscarriage. 
It seems that since midwives as a care group for pregnant women are responsible for the 
comprehensive care of this group of society, they should increase their knowledge in this field. Based 
on the reviewing the selected articles, midwives can reduce the concern of maternal regarding the 
impact of COVID-19 on the results and outcome of pregnancy and perform their usual care for 
pregnant mothers in person or not-present to increase their self-efficacy and reducing the fear and 
anxiety of maternal, due to the lack of awareness of the disease effects on the process and outcome 
of pregnancy and childbirth. Other results from the review of studies is on the effects of the COVID-
19 disease on childbirth and postpartum outcomes. 
 

https://www.sciencedirect.com/science/article/abs/pii/S0301211520304486#!


 

 

Conclusion 
COVID-19 disease leads to adverse outcomes during childbirth and postpartum in addition to 
negative effects on maternal and fetal outcomes during pregnancy. 
 
 

 
 

 



 

 

 منابع

1-Yang Z, Wang M, Zhu Z, Liu Y. Coronavirus disease 2019 (COVID-19) and pregnancy: a systematic 
review. The Journal of Maternal-Fetal & Neonatal Medicine. 2020 Apr 30:1-4. 
2-Holshue ML, DeBolt C, Lindquist S, Lofy KH, Wiesman J, Bruce H, et al. First case of 2019 novel 
coronavirus in the United States. N Engl J Med. 2020; 382(10):929-36. 
3-Yang H, Wang C, Poon LC . Novel coronavirus infection and pregnancy. Ultrasound Obstet Gynecol. 
2020; 55(4):435-7. 
4-Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel coronavirus from patients with 
pneumonia in China, 2019. New England Journal of Medicine. 2020. 
5.Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W, et al. Clinical characteristics and intrauterine vertical 
transmission potential of COVID-19 infection in nine pregnant women: a retrospective review of 
medical records. The Lancet. 2020;395(10226):809-15. 
6- Liu D, Li L, Wu X, Zheng D, Wang J, Yang L, Zheng C. Pregnancy and perinatal outcomes of women 
with coronavirus disease (COVID-19) pneumonia: a preliminary analysis. American journal of 
roentgenology. 2020 Jul;215(1):127-32. 
7- Zhang L, Jiang Y, Wei M, Cheng BH, Zhou XC, Li J, Tian JH, Dong L, Hu RH. Analysis of the pregnancy 
outcomes in pregnant women with COVID-19 in Hubei Province. Zhonghua fu chan ke za zhi. 2020 
Mar 7;55(3):166-71. 
8-Adhikari EH, Moreno W, Zofkie AC, MacDonald L, McIntire DD, Collins RR, Spong CY. Pregnancy 
outcomes among women with and without severe acute respiratory syndrome coronavirus 2 
infection. JAMA network open. 2020 Nov 2;3(11):e2029256-. 
9-Pirjani R, Hosseini R, Soori T, Rabiei M, Hosseini L, Abiri A, Moini A, Shizarpour A, Razani G, 
Sepidarkish M. Maternal and neonatal outcomes in COVID-19 infected pregnancies: a prospective 
cohort study. Journal of Travel Medicine. 2020 Oct;27(7):taaa158. 
10-Li N, Han L, Peng M, Lv Y, Ouyang Y, Liu K, Yue L, Li Q, Sun G, Chen L, Yang L. Maternal and neonatal 
outcomes of pregnant women with coronavirus disease 2019 (COVID-19) pneumonia: a case-control 
study. Clinical infectious diseases. 2020 Oct 15;71(16):2035-41. 
11-Metz TD. LB02 Maternal and neonatal outcomes of pregnant patients with coronavirus disease 
2019 (COVID-19): A multistate cohort. American Journal of Obstetrics and Gynecology. 2021 
Feb;224(2):S722. 
12- Antoun L, El Taweel N, Ahmed I, Patni S, Honest H. Maternal COVID-19 infection, clinical 
characteristics, pregnancy, and neonatal outcome: A prospective cohort study. European Journal of 
Obstetrics & Gynecology and Reproductive Biology. 2020 Sep 1;252:559-62. 
13. Wells GA, Shea B, O'Connell D, Peterson J, Welch V, Losos M, et al. The Newcastle Ottawa Scale 
(NOS) for assessing the quality of nonrandomized studies in meta-analyses; 2011. 
14. Mullins E, Evans D, Viner R, O'Brien P, Morris E. CORONAVIRUS IN PREGNANCY AND DELIVERY: 
RAPID REVIEW AND EXPERT CONSENSUS.medRxiv 2020.03.06.20032144; 
15.  Gabriel MA, et all. Maternal, perinatal and neonatal outcomes with COVID-19: a multicenter study 
of 242 pregnancies and their 248 infant newborns during their first month of life. The Pediatric 
Infectious Disease Journal. 2020 Oct 6;39(12):e393-7. 


	-FP - Copy
	-Translate - Copy
	-Ref - Copy

