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  Abstract: Background:In the COVID-22 epidemic, pregnant women, fetuses, and newborns are 

a high-risk population that is more susceptible than the general population.  

groups are more susceptible to serious respiratory illnesses and pneumonia because of their 

weakened immune systems. This study compared maternal and neonatal outcomes in postpartum 

women with COVID-22 with similar healthy women at the hospital.   

Methods: In this retrospective cohort study, the characteristics of 222 pregnant women with 

COVID22 (confirmed by a positive PCR test during pregnancy) were compared to 252 healthy 

pregnant women who were referred to Fatemieh Hospital in Hamadan from March, 2222 to 

February, 2222. The maternal and neonatal outcomes were collected from the medical record of 

patients and analyzed using SPSS software (Ver. 22).   

Results: No significant differences were observed in the average ages (± standard deviation) of the 

two groups of COVID-22 (52.25 ± 2.22 years) and healthy (22.22 ± 2.25 years) women. In this 

study, pregnant women were infected with COVID-22 from weeks 2 to 22 of gestation, with a 

median infection time of 55 weeks. The odds ratio (252 confidence interval) of pre-eclampsia and 

preterm birth was significantly higher in women with COVID-22 than in healthy women with the 

following values 2.22 (2.22, 2.52) and 22.22 (2.22, 225.55), respectively.    

Conclusion: Pregnant women suffering from COVID-22 had considerably greater rates of 

gestational issues, neonatal difficulties, pre-eclampsia, and premature delivery, according to the 

findings of this study. During epidemics, it is advised that pregnant women and their newborns 

receive more basic  

care.   
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1. INTRODUCTION   

 In 2222, the coronavirus disease (COVID-22) was 

recognized as one of the severe human pathogens, the 

third outbreak of coronaviruses globally, and as an acute 

respiratory syndrome, which the later WHO introduced 

as a pandemic [2-5]. According to the statistics 

announced by this organization, until  

February 25rd, 2222, 222,222,252 people   
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have been infected worldwide, and about 2,552,222 

have died. At the same time, there have been 

2,522,225 verified cases of Covid-22 in Iran, with 

52,252 deaths [2, 2].  

Many studies have investigated clinical 

manifestations, transmission, prevention, and 

treatment of this disease [5, 5, 2]. According to the 

CDC report, the most common symptoms of COVID-

22 in the general population included cough (222), 

fever (222), myalgia (252), fatigue (222), headache 

(522), and shortness of breath (522). Less common 

symptoms were sputum production, muscle pain, and 

a few gastrointestinal symptoms, such as diarrhea [2]. 

This disease is considered a serious emergency for 

public health, especially   
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in vulnerable populations, such as pregnant mothers 

[2]. It is natural that with the increase in the 

coronavirus outbreak, the infection in pregnant 

mothers is also increasing [2]. Pregnancy is one of 

the most significant periods of life, and pregnant  

  2    
women experience different physical and mental 

changes during this period [22, 22]. The natural 

physiological changes in pregnant mothers, including 

changes in the immune system and lung function, lead 

to an increase in their sensitivity and vulnerability to 

diseases [2]. On the other hand, as the pregnancy 

progresses and the fetus grows, the uterus occupies 

more space, and with the upward movement of the 

diaphragm and the decrease in breathing capacity, the 

mother is exposed to lung infection [22]. Along with 

these changes, the COVID22 virus can create worse 

conditions for the mother and baby.   

 Many studies have investigated maternal and 

neonatal outcomes in mothers with COVID-22. The 

results showed that cesarean delivery, low birth 

weight, premature labor, and premature birth are the 

most likely complications of pregnancy outcomes [5, 

25]. Premature birth, abortion, intrauterine growth 

restriction, hospitalization of newborns in the 

intensive care unit, and fetal distress are known as the 

most likely neonatal complications [2, 22, 22, 2222].   

 Some studies have reported the effect of COVID-22 

on placental inflammation and pregnancy 

complications, such as pre-eclampsia [22, 22]. On the 

other hand, some studies showed that the possibility 

of complications, such as preeclampsia in mothers 

with COVID-22, is not different from non-infected 

pregnant mothers [22]. Therefore, there is a need to 

investigate the effect of COVID-22 on preeclampsia.   

 A case-control study in Hamadan in 2222 compared 

pregnancy outcomes between asymptomatic and 

symptomatic pregnant women with COVID-22. The 

results showed that cesarean delivery and low birth 

weight in pregnant women with symptoms were 

significantly more than in women without symptoms  

[2, 25].   

 Considering that variables, such as pre-eclampsia, type of 

delivery, IUFD, birth weight, fetal distress, and preterm birth, 

can affect the health of the mother and fetus and the studies 

that have been conducted in the world have examined the 

impact of COVID-22 on these maternal and newborn outcomes, 

we decided to compare these variables in infected and non-

infected pregnant mothers. Since few studies have been 

conducted in Iran on the comparison of pregnancy outcomes in 

two groups of pregnant women with and without COVID-22 [2, 

5, 2, 25], it is not possible to give a definite opinion on this 

matter, and there is a need for more studies. Moreover, the 

epidemic of the COVID-22 virus, the importance of women's 

health, and the concerns in this field, led to the investigation 

and comparison of pregnancy and newborn outcomes in 

pregnant women infected and not infected with COVID-22 in 

the west of Iran.   

2. MATERIALS AND METHODS   

 In this retrospective cohort study, the participants were 252 

pregnant women who consisted of 222 COVID-22 and 252 

healthy women with homogeneous maternal and gestational 

age referred to Fatemieh Hospital in Hamadan, western Iran, 

for delivery from March, 2222 to February, 2222. The 

COVID22 group consisted of women whose definitive 

diagnosis of COVID-22 was confirmed by polymerase chain 

reaction (PCR) and who were hospitalized during pregnancy. 

The sample was collected by nasopharyngeal swabs of the 

upper respiratory tract to confirm COVID-22. These women 

were followed up until delivery, and their maternal and 

neonatal outcomes were evaluated at the delivery time. The 

individuals in the healthy group were selected from healthy 

pregnant women who were referred to this center for delivery 

on the first to the third day of each month during study time. 

This study was approved by the Hamadan University of 

Medical Sciences  

(IR.UMSHA.REC.2522.2225). Inclusion criteria for the 

COVID22 group were confirmed by PCR test and the absence 

of a specific underlying disease (e.g., respiratory disease, 

hypertension). For pregnant women in the healthy group, the 

inclusion criteria were the absence of a specific underlying 

disease (e.g., respiratory disease, hypertension). Exclusion 

criteria in both groups consisted of multi-fetal pregnancy.   

 To estimate sample size, the formula and prevalence 

of low birth weight in symptomatic and asymptomatic 

pregnant women with COVID-22 were considered 

(2.222 vs. 2.222, respectively) [2], with a significant 
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level of 2.25 and power of 2-β=2.22. A 

sample size of 22 pregnant women for each 

group was calculated. To increase the 

precision, we selected the number of healthy 

pregnant women 2.5 times the number of 

pregnant women with COVID-22. According 

to the inclusion criteria (absence of a specific 

underlying disease) in this study, 222 

pregnant women with  

9 
COVID-22 were included in the exposure group. Among 

222 eligible participants, eight were lost during the 

followup period, and two were excluded for other 

reasons. Thus, the number of subjects who remained for 

data analysis comprised 252 participants.   

 The data were collected from patients’ medical records 

which was registered at the time of delivery by a trained 

nurse using a predetermined checklist containing 

demographic characteristics, such as age (year), 

educational level (under diploma, diploma, and 

university), residency (village, city), blood group (A, B, 

AB, and O), Rhesus (Rh) factor (positive, negative), 

Laboratory findings, such as the counts of white blood 

cells (WBC, µL), hemoglobin (Hb, g/dl) and platelets 

count (µL), clinical symptoms for the COVID-22 group, 

such as fever, cough, dyspnea, muscle spasms, 

gastrointestinal symptoms, and other symptoms, 

pregnancy outcomes, such as gestational diabetes (yes, 

no), postpartum (normal vaginal delivery (NVD), 

caesarean section (SC)), urgency in delivery (emergency, 

elective), preeclampsia, neonatal outcomes, such as 

gestational age (week), birth weight (g), birth height 

(cm), 2- and 5-minute Apgar scores, newborn head 

circumstance (cm), intrauterine fetal death (IUFD), 

neonatal death (yes, no), preterm birth  

(yes, no), meconium (yes, no), fetal distress (yes, no), 

decreased movement (yes, no), and premature rupture 

of membranes (PROM). The Helsinki Declaration was 

followed for involving human subjects in the study, and 

informed consent was obtained from all pregnant 

women during delivery time. Descriptive statistics were 

reported, such as mean± SD, frequency, and percentage. 

Continuous characteristics between two groups were 

compared using MannWhitney or t-test, and qualitative 

characteristics were compared between two groups by 

Chi-square. The effect of COVID-22 infection was 

specifically assessed on each maternal and neonatal outcome, 

including 22 outcomes, separately by univariate logistic 

regression and reported with Unadjusted Odds Ratios (UORs). To 

prevent increasing type 2 error rate, Holm correction was utilized 

for adjusting the p-levels. Due to a large number of outcomes, 

running regression models by adjusting other covariates for all 

outcomes was not rational. Therefore, multiple regression models 

were performed for outcomes with significant UOR effects of 

COVID-22, considering education and residence. All analyses were 

applied in SPSS version 22 software, and P-value less than 2.25 

was considered the significant level.    

9. RESULTS   

 In this retrospective cohort study, the participants were 252 

pregnant women who consisted of 222 COVID-22 and 252 

healthy women referred to the hospital for delivery. The 

mean ages (± standard deviation) of COVID-22 and healthy 

groups were 52.25 ± 5.22 and 22.22 ± 2.25, respectively 

(p=2.525). Pregnant women with COVID-22 were infected 

between 2 and 22 weeks of pregnancy, with a median 

infection time of 55 weeks. The prevalence rates of clinical 

symptoms in the patients were in the descending order of 

fever (52, 522), cough (55, 552), dyspnea (22, 222), muscle 

spasms (22, 222), and gastrointestinal symptoms (22, 222). 

Other symptoms (e.g., loss of smell and taste senses, 

headache, rhinorrhea, sore throat, chills, and itching) were 

observed in nine (22) patients. The results in Table 1 shows 

that the distributions of education and residence were 

significantly different in the two COVID-22 and healthy 

groups. The percentage of underdiploma education and 

residence in a village in the COVID-22 group was significantly 

lower than the healthy group (for education: 222 vs. 222; for 

residence: 522 vs. 55.52, respectively). However, no 

significant relationships were found between the urgency in 

delivery and the infection of pregnant women. Blood groups 

and RH had almost the same distribution in both groups.    

 Table 2 compares the laboratory outcomes in two 

healthy and COVID-22 groups. Moreover, white blood 

cell (WBC) count (2225.52 ± 5222.22 vs. 

2222222252.2) and hemoglobin (22.5222.22 vs.  

25.2222.22 ;) were significantly lower in COVID-22 

patients (P= 2.222), but two groups were not 

significantly different in the platelet count (222.22 ± 

22.52 vs. 222.22 ± 25.22).    
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 As shown in Table 9, comparing neonatal outcomes in 

healthy and COVID-22 groups presented that the mean 

values of 2- and 5minute Apgar scores, as well as 

newborn’s height, in COVID-22 women were 

considerably lower than those of healthy individuals. 

There were no statistically significant differences among 

the birth weight and head circumstances of these two 

groups.   

 Based on our findings, pregnant women with 

COVID-22 were significantly at higher risk of pre-

eclampsia and preterm birth compared to healthy 

women. The unadjusted OR estimates of pre-eclampsia 

and preterm birth in women with COVID-22 were 2.22 

(252 CI: 2.2,  

2.52) and 22.22   

(2.22,225.55), respectively. There was no significant 

association between COVID-22 and other neonatal and 

maternal outcomes (Table 4).    

Table 1. Baseline characteristics in both COVID-19 and healthy pregnant women.   

-   
COVID-19 Number   

(Percent)   

Healthy Number 

(Percent)   P-value   

Education   
Under Diploma Education   22 (22)   225 (22)   

2.222         

  Diploma and University   52 (52)   22 (22)     

Residence   
City   22 (22)   22 (22.2)   

2.222         

  Villages    52 (52)   25 (55.5)     

Postpartum   
NVD   22 (22)   25 (52)   

2.252         

  C/S   52 (52)   25 (52)     

Urgency in Delivery    
Emergency   22 (22)   55 (25.5)   

2.252         

  Elective   22 (22)   225 (22.2)     

Blood Group    A   52 (55)   22 (52.2)   

2.252   

B   22 (25.2)   52 (22.2)   

      

  AB   5 (5.2)   25 (2.2)     
O   52 (52)   52 (52)   

RH    
+ve   25 (22)   255 (22)   

2.222         

  -ve   22 (22)   25 (22)     

   

Table 2. Comparison of neonatal outcomes in two groups.   

Laboratory Findings   Normal Rangea   COVID-19   

Mean (SD)   

Healthy  
Mean (SD)   P-value   

WBC (×1999 µL)   5.2-22.2   2225.5 (5222.2)   22222 (2252.2)   2.222   
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Hb (g/dl)   2.5-25.2   22.52 (2.22)   25.22 (2.22)   2.222   

Plateletes (×1999 µL)   222-222   222.2 (22.5)   222.2 (25.2)   2.222   

9 
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Outcome   COVID-19 Number    

(Percent)   

Healthy Number   
(Percent)   

OR (CI 991)   P-value   

  
Matern al Outcomes        

 Diabetes   2.22 (22)   2 (2.22)   -   -   

Postpartum   55.22 (552)   25 (52)   2.25 (2.22, 2.22)   2.222   

Urgency in delivery (Emergency)   22.22 (222)   55 (25.55)   2.22 (2.22,2.2)   2.522   

Pre-eclampsia   22.22 (222)   2 (2.22)   2.22 (2.2, 2.52)   2.252   

PROM   2.22 (22)   2 (2.22)   -   -   

  
Neonat al Outcomes        

Low birth weight   22.22 (222)   22 (22)   2.52 (.22, 2.55)   2.222   

IUFD   5.22 (52)   2 (2.22)   (2.22, 2.22)   -   

Neonatal death   2.22 (22)   2 (2.22)   5.22 (.22, 52.22)   2.522   
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Preterm birth   25.22 (252)   2 (2.22)   22.22 (2.22,225.55)   2.225   

Meconium   5.22 (52)   2 (2)   2.22 (2.22, 5.22)   2.222   

Fetal distress   2.22 (22)   2 (2.55)   2.52 (2.22, 22.22)   2.225   

Decreased movement   2.22 (22)   2 (22)   2.22   2.225   

Note: a: Abbassi-Ghanavati [22]   

Abbreviation: SD: Standard Deviation.    

Table 9. Comparison of neonatal outcomes in two groups.   

-   
 COVID-19 Mean (SD)   

Healthy Mean (SD)   P-value   

Apgar score (first minute)    2.52 (2.22)   2.25 (2.52)   2.252   

Apgar score (fifth minute)   2.25 (.22)    2.25 (.22)   2.252   

Birth weight(gr)   5252.22 (222.22)   5222.22 (522.25)   2.252   



 

Newborn's head circumference (cm)   52.22 (2.22)   52.22 (2.22)   2.222   

Newborn's height (cm)   22.22 (5.22)   52.22 (5.22)   2.222   

Abbreviation: SD: Standard Deviation.   

   

Table 4. Association of COVID-19 disease with neonatal and maternal outcomes using an unadjusted 

logistic  
model.   

   

 As shown in Table 1, the distributions of education 

and residence were significantly different in the two 

COVID-22 and healthy groups. To ascertain the 

confounding effect of education and residence 

variables on preterm birth, preeclampsia, Apgar 

score (first and fifth minute), and newborn’s height, 

multiple logistic regression models were uti-  

  4    
  

lized. As observed in Table 9, these two variables do 

not have any significant effect on the outcomes.   

4. DISCUSSION   

   The maternal and neonatal outcomes of 

COVID-22 postpartum women were compared to 

those of similar   

   

healthy women in this study. The main results of this 

study were that the odds ratio of pre-eclampsia and 

preterm birth was significantly higher in women with 

COVID-22 than in healthy women.    
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 As expected, a significant association was observed 

between educational and residence levels in the two 

groups. The significant proportion of rural women 

with a high school education implies that this 

community has a low level of knowledge, culture, 

and lack of access to information or specialized 

training on COVID-22 care. The significantly high 

numbers of urban residents compared to the rural 

population revealed relatively easier accessibility of 

the former, the high population, higher traffic rates 

Table 9. Association of COVID-19 disease with neonatal and maternal outcomes using an adjusted regression model.   

Preterm   
Maternal and Neonatal Outcomes Among COVID-19 Women              e911122219991 Current Women's Health Review, 2929, Vol. 19, 

No.  

4     Covariate   Estimate   SE   P-Value   OR (252 CI)   

Status (COVID)   5.22   2.25   2.225   25.22 (2.22, 222.22)   

Residence (City)   2.22   2.52   2.222   2.22 (2.52, 5.22)   

Education (Under Diploma)   2.22   2.22   2.522   2.52 (2.22, 2.55)   

Pre-Ecl ampsia    

Status (COVID)   2.222   .525   .222   2.22 (2.22, 2.55)   

Residence (City)   -.522   .522   .522   2.52 (2.22, 2.25)   

Education (Under Diploma)   -.222   .525   .255   2.22 (2.22, 2.52)   

Apg ar1    

Status (COVID)   .225   .222   .222   -   

Residence (City)   .222   .222   .225   -   

Education (Under Diploma)   .222   .255   .252   -   

Apg ar9    

Status (COVID)   .222   .225   .222   -   

Residence (City)   .222   .222   .222   -   

Education (Under Diploma)   .225   .222   .222   -   

Newborn' s Height    

Status (COVID)   2.222   .222   .222   -   

Residence (City)   .225   .522   .222   -   

Education (Under Diploma)   -.252   .222   .222   -   
 



 

of the urban population, and its inevitable 

consequences, which are less frequent in rural areas.    

/ 
 In this research, the results showed that pregnant 

women with COVID-22 had a higher rate of preterm 

delivery than healthy women. In line with this 

research, London et al. reported greater rates of 

preterm delivery in pregnant women with COVID-22 

than in other pregnant mothers (P-value = 2.222) 

[22].   

 According to our findings, the means of 2- and 

5minute Apgar scores and Newborn's height were 

significantly lower in postpartum women with 

COVID22 than in healthy ones. In comparison, the 

head circumference and birth weight were not 

significantly different in the two groups, possibly 

caused by preterm delivery in terms of COVID-22 

infection. However, in a similar study, Jenabi et al. 

found a significant difference. Moreover, they 

reported a lower birth weight in symptomatic women 

with COVID-22 than that in asymptomatic pregnant 

women. In a descriptive longitudinal study on 255 

pregnant women, Azh et al. detected maternal 

outcomes, including premature rupture of 

membranes (5.22), cesarean section (2.522), 

maternal mortality (5 cases, 22.222), neonatal 

outcomes of neonatal death (52), and prematurity 

(22) in 22.222 of mothers infected with COVID-22 in 

the second and third trimesters of pregnancy. Our 

observations indicate higher preterm delivery in 

pregnant women with COVID-22. Thus, the role of 

health protocol education and the need for prenatal 

care should be highlighted to reduce maternal and 

neonatal complications. In a study, the O+  blood 

group was reported to be a significant factor in 

women [22]. In a review study, Nikpour et al. 

evaluated the clinical manifestations and maternal 

outcomes in pregnant women with COVID-22. They 

found that preterm delivery and cesarean section 

rate were more common in these women. The most 

frequent laboratory results were decreased blood 

lymphocytes and increased CRP, corresponding to 

the present findings [2].   

 In a descriptive case study conducted by Moaya et al. 

all pregnant women referred for delivery and 

presented with suspicious symptoms of COVID-22 

were evaluated for maternal and neonatal 

complications. Fever was the most prevalent 

symptom of the disease [22]. The present study 

similarly reported fever and dyspnea in more than 

half of pregnant women. None of the pregnant 

women needed assisted breathing apparatus. High 

CRP and pulmonary involvement were observed on 

lung CT scans of all patients. Five infants were 

naturally born, one preterm infant and one infant 

weighing < 2522 g and two infants with COVID-22 

symptoms were hospitalized after birth, although 

PCR tests were negative for both [22].   

 The symptoms of fever and dyspnea in more than 

half of pregnant women indicated the need to 

reinforce the immune system and provide more care 

for pregnant women during epidemics. Decreased 

hemoglobin levels and WBC count in the COVID-22 

group were the other findings of this study, which 

partially confirmed those of Chen et al. and Sasson et 

al. [22, 25]. The platelet count, on the other hand, 

was normal in both groups, with no significant 

differences. The usual distribution of blood groups in 

pregnant women with COVID-22 showed that all 

blood groups are virtually equally susceptible to the 

condition. Although some reports suggested that 

blood group A was susceptible to COVID-22, recent 

reports indicated a similar distribution of all blood 

groups in people being affected with this disease. The 

significant association between COVID-22 and pre-

eclampsia in pregnant women in our study probably 

results from blood reactions and its increasing effect 

on gestational hypertension, which requires further 

and more careful examination of pregnant women in 

epidemics. Two (22) deaths of infants, whose 

mothers presented severe symptoms at the 

admission time and whose lungs were completely 

involved, is an alarm for the need for better and 

more education and care of women during 

pregnancy and delivery, particularly at the time of 

epidemics.   

 For pregnant women, societal preventative 

measures are required. Prenatal care and adherence 

to health guidelines in pregnant women should also 
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be overseen by health centers under special 

monitoring. The global evidence regarding the virus 

needs significant research and the elimination of 

confounding variables. However, there were some 

limitations to this study. As the sample size was 

limited, all potential confounders could not be  

1 
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controlled. It is recommended that future studies use 

a larger sample size. Another limitation was that there 

could be selection bias in the hospital while selecting 

COVID-22 patients. Another was the lack of follow-up 

of mothers and infants during the postpartum period. 

Thus, it is recommended to investigate the maternal 

and neonatal results in the postpartum period. 

Moreover, there were differences in education and 

residence, possibly confounding our results. We 

performed a sensitivity analysis and showed that the 

results were the same after running regression 

models.    

CONCLUSION   

 According to the findings of the present study and 

previous studies in recent years, pregnant women are 

potentially at more risk of infectious diseases and 

epidemics. Therefore, the expansion of 

maternal/neonatal care is recommended during and 

after pregnancy, along with further studies.   

LIST OF ABBREVIATIONS   

IUFD   =  Intrauterine Fetal Death   

NVD   =  Normal Vaginal Delivery   

PCR   =  Polymerase Chain Reaction   

PROM   =  Premature Rupture of  

Membranes   

SC   =  Cesarean Section    
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