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a b s t r a c t   

Background: In the era of coronavirus disease 2019 (COVID-19) pandemic, there is a paucity of information 
regarding actual prevalence of COVID-19 in pregnant women compared to non-pregnant women. The 
purpose of this study was to investigate the prevalence of COVID-19 infection and clinical outcome in 
pregnant women and non-pregnant women. 
Methods: This is a nationwide cross-sectional study in South Korea between January 2020 and February 
2021 using the claim database. The primary outcome was the prevalence of COVID-19 in pregnant women, 
and the secondary outcome was the occurrence of severe COVID-19 illness among infected patients. 
Severity of COVID-19 was classified into four categories according to WHO ordinal scale. 
Results: The prevalence of COVID-19 infection was lower in pregnant women than non-pregnant women 
aged 20–44 (0·02% vs. 0.14%, p  <  0.0001). However, among COVID-19 positive women at age 20–44, 
pregnant women was at higher risk of oxygen therapy after hospitalization (score 4 in WHO ordinal scale: 
6.4% vs. 1.6%, p  <  0.05). There were no deaths or hospitalized severe disease in pregnant women with 
COVID-19, although the majority of them (96·2%) were admitted to hospital. On the other hand, 42·3% of 
non-pregnant women at 20–44 age were admitted to hospital and 0.04% of them died and 0.1% had hos-
pitalized severe disease. 
Conclusions: The prevalence of COVID-19 infection in pregnant women was lower than non-pregnant 
women in Korea, resulting in relatively small cases of fatality. It has implications that public health policy, 
such as an effective response to COVID-19 and a powerful preemptive strategy for pregnant women, can 
lower risk of COVID-19 infection and better clinical outcomes in pregnant women with COVID-19. 
© 2022 The Authors. Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health 

Sciences. 
CC_BY_NC_ND_4.0   

Introduction 

We are living the era of coronavirus disease 2019 (COVID-19) 
pandemic since 2019. According to WHO Coronavirus (COVID-19) 
Dashboard, as of 1 September 2021, there have been 217,558,771 
coronavirus infected cases of COVID-19 and 527,942 new cases were 
reported to WHO [1]. Pregnant women are no exception to COVID-19 
infection. According to WHO collaborating centre for global women’s 
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health’s analysis, the prevalence of COVID-19 in pregnant women 
was 10% among the participants who admitted for any reasons [2]. 

Because of physiologic changes in both respiratory and immune 
systems, it is well known that pregnant women are susceptible [3] 
and prone to develop severe respiratory infection [4]. With enlarged 
uterus as pregnancy progressed, diaphragm is elevated, and angle of 
rib cage is increased [5]. With anatomical adaptation, tidal volume 
and minute oxygen uptake increase and functional residual capacity 
and total pulmonary resistance decreases. This physiological change 
of pregnant women body can decrease the capacity of decom-
pensation for pregnant women with some pulmonary complica-
tions [6]. 

It has been reported that the clinical course of the COVID-19 
infection in pregnant women is worse than non-pregnant women 
with slower recovery [7]. Some reported that the severe COVID-19 
infection rate in pregnant women was 70% higher than non-preg-
nant women of the same age [8]. In 2020, Morbidity and Mortality 
Weekly Report published by US Department of Health and Human 
Services/Centers for Disease Control and Prevention reported that 
pregnant women with coronavirus disease 2019 (COVID-19) might 
be at increased risk for severe illness compared with non-pregnant 
women [9]. 

Until now, there is a paucity of information regarding the actual 
prevalence of COVID-19 infection in pregnant women compared to 
non-pregnant women. Previous studies from United States, United 
Kingdom, and other countries throughout the world reported rela-
tively higher prevalence of COVID-19 among pregnant women 
(ranged from 1·3%~30·74% [10,11]). However, the studies focused 
only on pregnant women, limiting comparability of actual pre-
valence between pregnant and non-pregnant women. In South 
Korea, National Health Insurance Service (NHIS) is a single health-
care insurer, enabling accurate nationwide estimation of disease 
prevalence. 

This study was designed to investigate whether the prevalence 
and clinical outcome of COVID-19 infection in pregnant women 
differed from those in non-pregnant women. We compared the 
following outcomes between pregnant and non-pregnant (1) the 
prevalence of COVID-19 infection in the entire population of South 
Korea and women aged 20–44, and (2) the prevalence of severe or 
fatal COVID-19. In addition, we analyzed the hospitalization rate to 
determine the healthcare utilization patterns of COVID-19 infected 
pregnant women. 

Material and methods 

Data sources and study design 

This is nationwide cross-sectional study using claims data provided 
by the Health Insurance Review and Assessment Service (HIRA). Under 
the universal health coverage, HIRA database contains medical use, 
diagnosis and treatment history for COVID-19 patients and pregnant 
women. Two cohorts were constructed. Cohort 1 was designed to 
compare prevalence of COVID-19 infection and occurrence of severe 
COVID-19 illness in pregnant women to the risks in non-pregnant 
women among COVID-19 patients. Cohort 2 was constructed to com-
pare risks of obstetric complication in pregnant women with COVID-19 
to the risks in pregnant women without COVID-19. 

Study population 

COVID-19 patients and pregnant women were defined based on 
the International Classification of Disease-10th Revision and Fee-for- 
service billing codes in South Korea (Appendix Table). For cohort 1, 
COVID-19 patients were defined as those who were diagnosed with 
and treated for COVID-10 (U07.1) from January 2020 to February 
2021 (Fig. 1). The total number of COVID-19 patients was 75,805, and 
we divided female COVID-19 patients (n = 39,874) into pregnant 
women group (n = 78) and non-pregnant women group (all ages: 
n = 39,796 and 20–44 age: n = 11,463). For cohort 2, we selected 
pregnant women whose pregnancy was terminated by delivery be-
tween January 2020 and February 2021 (n = 313,716). Pregnant 
women with COVID-19 were defined as those which were infected 
COVID-19 during pregnancy. There were 73 pregnant women with 
COVID-19 and 313,643 pregnant women without COVID-19. 

Data collection 

Sex, age insurance type, region, underlying disease, sites for treat-
ment, length of stay, severity of COVID-19 infection were extracted from 
the claim data for cohort 1. Insurances were divided into National Health 
Insurance (NHI) beneficiaries and Medical aid (MA) recipients. Regions 
were classified into the Seoul metropolitan area, Daegu and 
Gyeongsangbuk province, and other areas, according to the COVID-19 
epidemic areas in South Korea. Underlying diseases includes hyperten-
sion, congestive heart failure, cerebrovascular disease, liver disease, renal 

Fig. 1. Study cohort flow chart, COVID-19, coronavirus disease 2019.  
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disease, chronic pulmonary disease, defined by ICD-10 codes (Appendix 
Table). Sites for treatment were classified into in-hospital admission and 
community treatment center where asymptomatic or mild COVID-19 
patients were monitored. Length of stay was calculated by difference 
between the start date and the end date of the treatment related to 
COVID-19 infection. Severity of COVID-19 infection was classified into 
ambulatory state (scale 1), hospitalized mild disease (scale 3–4), hos-
pitalized severe disease (scale 5–7) and dead (scale 8) using the WHO’s 
ordinal scale [12]. We defined patients in ambulatory state as those who 
were treated in community treatment centers. Among WHO ordinal 
scale, limitation of activities (scale 2) were not able to be determined. 
For cohort 2, maternal obstetric complication included preeclampsia, 
eclampsia, gestational hypertension, gestational diabetes mellitus, pla-
centa previa, abruptio placentae, obstructed labor, preterm delivery, 
acute pyelonephritis, perineal laceration, obstetric hemorrhage, and fetal 
stress, defined by ICD-10 codes (Appendix Table). 

Statistical analysis 

Frequency analyses were conducted to identify baseline char-
acteristics, severity of COVID-19 infection, and maternal obstetric 
complication. The prevalence was calculated by dividing the number 
of COVID-19 patients by whole number of NHI beneficiaries in-
cluding medical aid recipients. Chi-square tests, Fisher’s exact tests 
and t-tests were performed to assess the difference between preg-
nant women with COVID-19 and other groups. All statistical tests 
were two sided and a p  <  0·05 value was considered a statistically 
significant value. SAS Enterprise guide 7.1 was used for all analyses. 

Results 

Characteristics of pregnant / non-pregnant women with COVID-19 

During the study period, there were 39,874 female with COVID- 
19 (all ages: n = 39,796 and 20–44 age: n = 11,463) and 78 pregnant 
women with COVID-19. All pregnant women with COVID-19 were at 
the age of 20–44. Compared to non-pregnant women at 20–44 age 

and the general population, pregnant women with COVID-19 were 
less likely to be MA recipients and have underlying diseases, and 
more likely to live in Daegu and Gyeongsangbuk province. There was 
no significant difference in baseline characteristics between preg-
nant women and non-pregnant women at 20–44 age (Table 1). 

Prevalence of COVID-19 infection in pregnant / non-pregnant women 

Among a total of 52,870,968 people in South Korea, 75,805 
(0·14%) were diagnosed as COVID-19 between January 2020 and 
February 2021. The prevalence of COVID-19 infection was lower in 
pregnant women (0·02%) than non-pregnant women at all ages 
(0·15%) and non-pregnant women aged 20–44 (0·14%) 
(p  <  0·001). (Fig. 2). 

Severity of COVID-19 in pregnant / non-pregnant women 

The majority of pregnant women with COVID-19 (96·2%) were 
admitted to hospital. On the other hand, 42·3% of non-pregnant 
women with COVID-19 at 20–44 age were admitted to hospital. 
Mean length of stay in pregnant women with COVID-19 was shorter 
(11·7 days ±  6·4 days) than non-pregnant women of all-ages (mean 
14·6 days ±  9·9 days) and non-pregnant women aged 20–44 with 
COVID-19 (13·6 days ±  9·2 days) (p  <  0·001). 

Among COVID-19 infected women, scale 3 (No oxygen therapy, 
89·7% vs. 40·5%, p  <  0·001) and scale 4 (Oxygen by mask or nasal 
prongs, 6·4% vs. 1·6%, p  <  0·05) were significantly higher in pregnant 
women than non-pregnant women aged 20–44 (Table 2). There were 
no deaths or hospitalized severe disease (scale 5–8) in pregnant 
women with COVID-19, whereas 0.04% of non-pregnant women at 
20–44 age died and 0.1% of them had severe COVID-19 illness. 

Obstetrical complications 

Then we compared maternal obstetric complication in cohort 2. 
Compared with pregnant women without COVID-19, the pregnant 
women with COVID-19 were more likely to be undergo cesarean 

Table1 
Baseline characteristics of study participants.                

General population  
(n = 52,870,968) 

COVID-19 patients  
(n = 75,805) 

Female COVID-19 patients (n = 39,874) 

Non-pregnant Pregnant women 
(Group 3) (n = 78) 

p-valuea 

(2 vs 3) 
p-valuea (1 
vs 3) 

All ages (Group 1)  
(n = 39,796) 

20–44 age (Group 
2) (n = 11,463) 

n % n % n %   n %    

Age           ··  <  0.001 
0–19 8822,808  16.7 7768  10.3 3463  8.7 ·· ·· ·· ··   
20–44 18,223,124  34.5 23,726  31.3 11,463  28.8 11,463 100 78 100   
45–64 17,344,828  32.8 27,583  36.4 15,350  38.6 ·· ·· ·· ··   
65–74 4907,575  9.3 9495  12.5 4968  12.5 ·· ·· ·· ··   
≥ 75 3572,633  6.8 7233  9.5 4552  11.4 ·· ·· ·· ··   
Type of insurance           1.00 0.19 
Health insurance 51,344,938  97.1 71,968  94.9 37,872  95.2 11,250 98.1 77 98.7   
Medical aid 1526,030  2.9 3837  5.1 1924  4.8 213 1.9 1 1.3   
Region           0.47 0.46 
Seoul Metropolitan area 26,724,640  50.5 48,149  63.5 24,756  62.2 7234 63.1 44 56.4   
Daegu and Gyeongsangbuk 

province 
5111,575  9.7 10,892  14.4 6294  15.8 2019 17.6 16 20.5   

Other areas 21,034,753  39.8 16,764  22.1 8746  22.0 2210 19.3 18 23.1   
Underlying diseases             
Hypertension 8827,026  16.7 14,703  19.4 7560  19.0 188 1.6 ·· ·· 0.64  <  0.001 
Congestive heart failure 601,805  1.1 1103  1.5 619  1.6 12 0.1 ·· ·· 1.00 0.64 
Cerebrovascular disease 1552,554  2.9 3147  4.2 1682  4.2 46 0.4 ·· ·· 1.00 0.08 
Liver disease 2875,594  5.4 4853  6.4 2382  6.0 373 3.3 4 5.1 0.33 1.00 
Renal disease 406,357  0.8 757  1.0 286  0.7 16 0.1 ·· ·· 1.00 1.00 
Chronic Pulmonary disease 4409,873  8.3 8796  11.6 4927  12.4 1136 9.9 4 5.1 0.16  <  0.05 

COVID-19, coronavirus disease 2019  
a Chi-square tests and Fisher’s exact tests were performed to assess the difference in proportion among female COVID-19 patients  
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section (78·1% vs 54·7%, p  <  0·001). Majority of pregnant women 
delivered live birth in both groups, and the prevalence of obstetrical 
complications, such as preeclampsia, eclampsia, gestational hy-
pertension, gestational diabetes mellitus, placenta previa, abruptio 
palcentae, obstructed labor, preterm delivery, acute pyelonephritis, 
perineal laceration, and fetal distress showed no statistically sig-
nificant difference between two groups, except lower risk of ob-
stetric hemorrhage in pregnant women with COVID-19 (Table 3). 

Discussion 

The results of this study, which analyzed the prevalence of 
COVID-19 in pregnant women and clinical outcome through the 
HIRA database in South Korea, showed that 1) The prevalence of 
COVID-19 infection was lower in pregnant women than non-preg-
nant women; 2) Among COVID-19 infected women at age 20–44, 
pregnant women was at higher risk of oxygen therapy after hospi-
talization. However, there were no cases of hospitalized severe dis-
ease or death in pregnant women with COVID-19. 

Previous studies reported relatively higher prevalence of COVID- 
19 infection among pregnant women all over the world, ranging 1·3% 
~30·74% [10,11]. In one study from the United States, tests of all 
pregnant women who admitted to two New-York based delivery 
hospitals confirmed 15·6% of COVID-19 infection, including 1·9% of 
symptomatic pregnant women and 13·7% of asymptomatic COVID-19 
infection [13]. This prevalence was supposed to be much higher than 
the prevalence in general population, which was 0.16% in New York 
City [14], although these results are derived from different center 
and different periods. In another study from a large delivery hospital 
in United Kingdom also reported higher prevalence of COVID-19 
infection (one out of 10 pregnant women) [15] and other reported 
the range of 1·3%~30·74% [10,11] of COVID-19 infection among 
pregnant women in various countries. 

The result from previous studies is different from the result of the 
current study, as we showed relatively lower incidence of COVID-19 
in pregnant women (0·02%). The higher prevalence in pregnant 
women from previous studies might be partially because of higher 
chance of nosocomial infection during frequent antenatal visits. The 
nosocomial infection of COVID-19 was reported in range of 3·7%~44%  
[16,17] among COVID-19 patients depending on the hospital re-
ported. In spite of social distancing policies, pregnant women are 
tended to be exposed to people in hospital and might increase the 
risk of transmission as they regularly visit hospitals for antenatal 
care including fetal surveillance. However, the nosocomial infection 
risk is thought to be lower in South Korea than in other countries. 
The recent two-week nosocomial infection announced by South 
Korea Centers for Disease Control and Prevention(KCDC) was rela-
tively low at about 1% (as of September 3, 2021) [18] among newly 
diagnosed COVID-19 infection. 

It was reported that clinical outcome and disease severity of 
COVID-19 infected pregnant women were not significantly different 
from those of non-pregnant women in early study [19]. However, 
recent studies reported that pregnant women were at higher risk of 
severe COVID-19 illness than non-pregnant women, such as ma-
ternal death, intubation, and intensive care unit admissions  

Fig. 2. Prevalence of COVID-19.  

Table2 
Severity of COVID-19 infection in pregnant / non-pregnant women.              

COVID-19 patients  
(n = 75,805) 

Female COVID-19 patients (n = 39,874) 

Non-pregnant Pregnant women 
(Group 3) (n = 78) 

p-valuea (2 
vs 3) 

p-valuea (1 
vs 3) 

All ages (Group 1)  
(n = 39,796) 

20–44 age (Group 2)  
(n = 11,463) 

n % n % n % n %    

Sites for treatmentb           

In-hospital admission 44,837  59.2 23,843  59.9 4844 42.3 75 96.2  <  0.001  <  0.001 
Community treatment center 36,370  48.0 18,643  46.9 7442 64.9 4 5.1  <  0.001  <  0.001 
Length of stay 14.3  9.7 14.6  9.9 13.6 9.2 11.7 6.4  <  0.001  <  0.001 
Severity(WHO ordinal scale)c           

Ambulatory state           
1: Non hospitalized 30,960  40.8 15,949  40.1 6617 57.7 3 3.9  <  0.001  <  0.001 
Hospitalized mild disease           
3: No oxygen therapy 34,231  45.2 18,635  46.8 4644 40.5 70 89.7  <  0.001  <  0.001 
4: Oxygen by mask or nasal prongs 7334  9.7 3705  9.3 181 1.6 5 6.4  <  0.05 0.56 
Hospitalized severe disease           
5: Non-invasive ventilation or high-flow 

oxygen 
1148  1.5 441  1.1 15 0.1 ·· ·· 1.00 1.00 

6: Intubation and mechanical 
Ventilation 

340  0.5 140  0.4 1 0.01 ·· ·· 1.00 1.00 

7: Ventilation+additional organ support 
(CRRT, ECMO) 

78  0.1 31  0.1 ·· ·· ·· ·· ·· 1.00 

Dead           
8: Death 1714  2.3 895  2.3 5 0.04 ·· ·· 1.00 0.43 

COVID-19, coronavirus disease 2019 
CRRT, Continuous Renal Replacement Therapy, ECMO: Extracorporeal membrane oxygenation  

a Chi-square tests and Fisher’s exact tests and t-test were performed.  
b COVID-19 patients might have been treated both in hospitals and community treatment centers or in either of the sites.  
c Scale was assigned to a patient according to the most severe condition during a treatment period.  
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[9,20,21]. According to the results of our study, the severity of 
COVID-19 was higher in pregnant women like previous studies. 
However, there were no cases of death or hospitalized severe dis-
eases in pregnant women with COVID-19, probably because of small 
number of cases of COVID-19 in pregnant women. Lower prevalence 
of COVID-19 infection and low proportion of death or hospitalized 
severe diseases of COVID-19 illness among pregnant women in 
South Korea might be explained by effective response to COVID-19 
and strong preemptive strategy for pregnant women. From the early 
stage of outbreak, South Korea has employed a 3 T (Testing-Tracking- 
Treatment) strategy to prevent and combat the spread of COVID-19. 
Early detection of COVID-19 through massive diagnostic testing, 
contact tracing and treatment of confirmed cases were effective 
response package [22,23]. As a result, South Korea avoided a large 
COVID-19 outbreak and prevented collapse of health care system. 

Furthermore, South Korea adopted more protective approach for 
high risk groups including pregnant women, the elderly and vul-
nerable people than for other population. All of COVID-19 patients 
are treated in community treatment centers or hospitals according 
to the patient’s condition. Asymptomatic or mild COVID-19 patients 
were assigned to community treatment centers, and moderate or 
severe patients were treated in hospitals. The recommended treat-
ments for COVID-19 infected pregnant women is not much different 
from those for general population [24,25]. After confirmation of 
COVID-19 infection, assessment about pregnancy trimester [26], 
maternal condition, symptoms and severity of the disease is needed. 
Based on the assessment, physicians can decide treatments and 
medications such as oxygen supply therapy, steroids, tocilizumab, 
and remdesivir [25]. The low molecular weight heparin (LMWH) for 
venous thromboembolism (VTE) prevention of pregnant women 
may be the difference. Despite the similar recommended treatments, 
hospitalization was the first option to be considered for pregnant 
women with COVID-19 regardless of severity of infection according 
to government’s guideline [23,27]. The current study also showed 
that 96.2% of pregnant women with COVID-19 were monitored and 
treated more intensively and cautiously in the hospitals. The 

effective response to COVID-19 and the powerful preemptive 
strategy for pregnant women with COVID-19 contributed to lower 
risk of COVID-19 infection and better clinical outcomes in pregnant 
women with COVID-19 in South Korea. 

Previous studies showed that the COVID-19 infected pregnant 
women had higher risk of obstetrical complications such as cesarean 
section rate, preterm birth, and NICU admission rate [21,28]. This 
findings suggested that the obstetrical outcome could be affected by 
the severity of COVID-19 infection [29]. In the current study, rate of 
cesarean section of pregnant women with COVID-19 was higher than 
pregnant women without COVID-19 infection. Several studies 
showed high cesarean section rate in pregnant women with COVID- 
19 (93% in China [19], 90·2% in Italy [30]). Although there is no 
evidence about cesarean section in COVID-19 infected pregnant 
women can result in better obstetric outcomes such as vertical 
transmission than vaginal delivery [31], the reason for higher ce-
sarean section rate in pregnant women with COVID-19 is thought to 
be due to anxiety or fear about new infectious diseases [30,32]. In 
other obstetrical complications had no significant difference, which 
is not consistent with findings of other studies [21]. However, 
pregnant women with COVID-19 showed less obstetrical hemor-
rhage than pregnant women without COVID-19. Several studies re-
ported changes of coagulation state and elevated risk of 
thromboembolic events in pregnant women with COVID-19 [33,34]. 
This might be the reason for less obstetrical hemorrhage in pregnant 
women with COVID-19 in spite of higher rates of cesarean section, 
which is known to have higher blood loss than vaginal delivery. 

There was no clear evidence regarding effects of vaccination 
during pregnancy in early study [35]. However, recent studies re-
ported that the effectiveness of COVID-19 vaccination for pregnant 
women was similar to that of general population, and the risk of 
COVID-19 infection was significantly lower in pregnant women who 
were vaccinated when compared with those not vaccinated [36,37]. 
A mass vaccination program was launched in late February 2021 in 
South Korea. Vaccination for residents aged 49 and under started in 
August 2021, and vaccination for pregnant women was started in 
October 2021. Therefore, effect of vaccination was limited in our 
study which analyzed the data up to February 2021. Further research 
would be necessary to study effects of vaccination on pregnant 
women herself and fetus. 

The current study had strength and limitation. The major 
strength of this study is analyzing the nationally representative data. 
The HIRA database used in this study contains information on all 
claims including any diagnosis, treatments and procedures for ap-
proximately 52 million Koreans. Analyzing nationwide database 
enabled accurate estimation and direct comparison of prevalence of 
COVID-19 infection in women according to pregnancy status. 
Limitation of this study is lack of clinical information in the claim 
data. To address this issue, WHO’s ordinal scale for clinical im-
provement, which categorized patient states based on the treat-
ments, was used to analyze the severity of COVID-19 infection. Also, 
we used fee-for-service billing codes in South Korea to identify the 
actual treatments given to patients. 

Conclusions 

In conclusion, the prevalence of COVID-19 infection among pregnant 
women in South Korea was lower than that of non-pregnant women. 
There were no COVID-19 related deaths or hospitalized severe disease in 
pregnant women with COVID-19. They also had a higher rate of ce-
sarean section than pregnant women without COVID-19, but they did 
not show higher prevalence of obstetric complication. It has implica-
tions that even though pregnant women with COVID-19 are considered 
as vulnerable population, the risk of pregnant women itself can be re-
duced by public health policy such as effective response to COVID-19 
and a powerful preemptive strategy for pregnant women. 

Table 3 
Pregnancy outcome / obstetrical complications of pregnant women with / without 
COVID-19.         

Pregnant women 
with COVID-19  
(n = 73) 

Pregnant women 
without COVID-19  
(n = 313,643) 

p-valuea 

n % n %  

Result of childbirth     1.00 
Live birth  73 100 312,888  99.8  
Stillbirth  0 0 755  0.2  

Type of delivery      <  0.001 
Cesarean section  57 78.1 171,470  54.7  
Vaginal delivery  16 21.9 142,173  45.3  

Obstetrical 
complications      

Preeclampsia  1 1.4 5677  1.8 1.0 
Eclampsia  0 ·· 162  0.1 1.0 
Gestational 

hypertension  
4 5.5 10,100  3.2 0.27 

Gestational 
diabetes mellitus  

13 17.8 57,643  18.4 1.0 

Placenta previa  5 6.9 9721  3.1 0.08 
Abruptio placentae  0 ·· 1505  0.5 1.0 
Obstructed labor  6 8.2 35,380  11.3 0.41 
Preterm delivery  4 5.5 7252  2.3 0.09 
Acute 

pyelonephritis  
17 23.3 78,734  25.1 0.72 

Perineal laceration  1 1.4 12,397  4.0 0.37 
Obstetric 

hemorrhage  
4 5.5 47,051  15.0 0.02 

Fetal stress  3 4.1 16,430  5.2 1.0 

COVID-19, coronavirus disease 2019  
a Chi-square tests and Fisher’s exact tests were performed  
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