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Abstract 

 

Background/Aim: The COVID-19 pandemic disrupted healthcare systems, affecting pregnant women's 

access to routine antenatal care. Changes in health policies and heightened anxiety may have influenced care 

utilization and outcomes. This study aimed to assess the pandemic's impact on antenatal attendance and 

compare pregnancy and neonatal outcomes with the pre-pandemic period in a tertiary center. 

Methods: We retrospectively included all women who delivered at Ankara Training and Research Hospital 

between September 2020 and January 2021 (pandemic period) and those who delivered between September 

2019 and January 2020 (pre-pandemic control). Pregnancies with any documented SARS-CoV-2 infection 

were excluded. Demographics, number of antenatal visits, antenatal screening tests, obstetric complications, 

and perinatal outcomes were compared. 

Results: A total of 532 women delivered during the pandemic and 650 before the pandemic. The cesarean 

section rate was higher during the pandemic (40.4% vs 33.8%; P=0.020), with a higher primary cesarean 

rate (18.4% vs 11.2%; P<0.001). Antenatal visit categories were <4, 4–10, and >10 visits for pandemic vs 

pre-pandemic groups as follows: 39.4% vs 38.5%, 36.8% vs 42.1%, and 23.8% vs 19.4%, respectively 

(overall comparison P=0.087). While not statistically significant, there was a trend toward fewer women 

having 4–10 visits and more having >10 visits during the pandemic. Antenatal screening tests (Down 

syndrome screening, gestational diabetes screening, and second-trimester anomaly screening) were 

performed more frequently during the pandemic (all P<0.05). The mean gestational age at delivery was 

higher during the pandemic (39.25 (1.42) vs 38.65 (2.84) weeks; P<0.001), with fewer preterm (<37 weeks) 

births and more post-term (>41 weeks) births (P=0.012). Other neonatal outcomes were comparable, except 

for a small but statistically significant difference in 1-minute Apgar scores (9.02 (0.71) vs 9.10 (1.19); 

P=0.001). 

Conclusion: During the pandemic, overall antenatal attendance did not differ significantly from the pre-

pandemic period, although screening tests were utilized more frequently and cesarean delivery was more 

common. Despite these changes, pregnancy and neonatal outcomes were largely similar between periods. 
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Introduction 

Coronavirus disease 2019 (COVID-19), caused by severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2), rapidly 

disrupted health systems and society worldwide [1]. Beyond 

morbidity and mortality, the pandemic affected health-seeking 

behaviors and service delivery [2]. Anxiety, altered risk 

perception, and changes in health policy led many patients to defer 

non-urgent care. Pregnant women, a population requiring regular 

antenatal care (ANC), were particularly affected. Reports from 

Europe and elsewhere described modifications to antenatal service 

provision and utilization during the pandemic [3]. Symptoms of 

anxiety and depression also increased among pregnant individuals 

[4]. These factors may influence ANC attendance and pregnancy 

outcomes. We aimed to determine the effect of the COVID-19 

pandemic on antenatal attendance and to compare pregnancy and 

neonatal outcomes among women who delivered during the 

pandemic versus the preceding year in our tertiary center. 

Materials and methods 

Study design and setting 

This retrospective comparative study was conducted at 

Ankara Training and Research Hospital, Turkey. Ethical approval 

was obtained from the institutional review board (approval 

number: 2021/575). 

Study population 

We included all pregnant women who delivered at our 

center between September 2020 and January 2021 (pandemic 

group) and those who delivered between September 2019 and 

January 2020 (pre-pandemic control). To isolate the indirect 

effects of the pandemic on service utilization and outcomes, 

women with any documented COVID-19 infection during 

pregnancy were excluded. 

Data sources and variables 

Data were retrieved from the hospital electronic medical 

records and patient files. We recorded maternal age, body mass 

index (BMI), gravida, parity, nationality, number of antenatal 

visits, performance of antenatal screening tests [first-trimester 

combined test and/or second-trimester maternal serum screening; 

gestational diabetes mellitus (GDM) screening with 50 g, 75 g, or 

100 g oral glucose tests; and second-trimester ultrasound anomaly 

screening], obstetric complications, gestational age at delivery, 

mode of delivery and indications for cesarean section, neonatal 

sex, birth weight, 1- and 5-minute Apgar scores, need for neonatal 

intensive care unit (NICU) admission, intrapartum/postpartum 

complications, and length of hospital stay. 

Statistical analysis 

Data distribution was assessed with the Kolmogorov–

Smirnov test. Equality of variances, where relevant, was examined 

using Levene’s test. Group comparisons used the independent-

samples t-test for parametric data, the Mann–Whitney U test for 

non-parametric data, and the chi-square test for categorical 

variables. Correlations were assessed using Pearson or Spearman 

coefficients as appropriate. A two-sided P-value <0.05 was 

considered statistically significant. Analyses were conducted 

using SPSS for Windows, version 23.0 (SPSS Inc., Chicago, IL, 

USA). 

Results 

During the pandemic period, 549 women delivered at our 

hospital; 17 with COVID-19 were excluded, yielding 532 women 

in the pandemic group and 650 in the pre-pandemic group. The 

pandemic group was younger on average. The overall cesarean 

section rate and the primary cesarean rate were higher during the 

pandemic. Antenatal screening tests (Down syndrome screening, 

GDM screening, and second-trimester anomaly screening) were 

performed more frequently during the pandemic. 

Regarding ANC utilization, the distribution across <4, 4–

10, and >10 visits differed modestly between groups, but the 

overall comparison did not reach statistical significance 

(P=0.087). The mean number of visits was similar between 

groups. 

The mean gestational age at delivery was higher during 

the pandemic, with fewer preterm (<37 weeks) births and more 

post-term (>41 weeks) births. Birth weight, NICU admission, and 

5-minute Apgar scores were comparable between groups. A 

statistically significant difference was observed in 1-minute Apgar 

scores; however, the absolute difference was small. Correlation 

analysis showed that the number of antenatal visits correlated 

positively with maternal age, primary cesarean delivery, birth 

weight, presence of gestational complications, and hospital stay, 

and negatively with gravida and parity. Detailed data are presented 

in Tables 1–4. 
 

Table 1. Demographic variables, types of delivery, C/S indications and gestational 

complications of the study groups 
  

During 

pandemic  

n=532 

Before 

pandemic  

n=650 

P-

value 

Ages (years), Mean (SD) 26.56 (6.36) 27.79 (5.85) <0.001 

Gravida, Mean (SD) 2.78 (1.59) 2.77 (1.49) 0.821 

Parity, Mean (SD) 1.47 (1.32) 1.49 (1.26) 0.627 

BMI (kg/m2), Mean (SD) 25.72 (4.97) 26.35 (5.21) 0.452 

Nationality n (%) 
   

Turkish 350 (65.8) 438 (67.4) 
 

Syrian 71 (13.3) 109 (16.8) 0.012 

Iraqi 99 (18.6) 96 (14.8) 
 

Other 12 (2.3) 7 (1.1) 
 

Type of delivery n (%) 
   

Vaginal 317 (59.6) 430 (66.2) 0.020 

Cesarean section 215 (40.4) 220 (33.8) 
 

C/S indications n (%) 
   

C/S or myomectomy history 117 (54.4) 145 (65.9) 
 

Fetal distress 35 (16.3) 30 (13.6) 
 

CPD 21 (9.8) 16 (7.3) 0.097 

Presentation abnormality 13 (6.0) 7 (3.2) 
 

Macrosomia 12 (5.6) 9 (4.1) 
 

Pre-eclampsia 7 (3.3) 5 (2.3) 
 

Placental abruption-previa 4 (1.8) 4 (1.8) 
 

Other 6 (2.8) 4 (1.8) 
 

Total 215 (100) 220 (100) 
 

Primary C/S delivery n (%) 98 (18.4) 73 (11.2) <0.001 

Gestational complications n 

(%) 

   

GDM 26 (4.9) 20 (3.1) 
 

GHT, pre-eclampsia, eclampsia 5 (0.9) 12 (1.8) 
 

Placental abrubsio-preiva 2 (0.4) 2 (0.3) 0.106 

IUGR 4 (0.8) 4 (0.6) 
 

Intrauterine fetal demise 3 (0.6) 4 (0.6) 
 

Other 1 (0.2) 3 (0.5) 
 

 

C/S, Cesarean Section; BMI, Body Mass Index; CPD, Cephalo-pelvic Disproportion; GDM, Gestational 

Diabetes Mellitus; GHT, Gestational Hypertension; IUGR, Intrauterine Growth Restriction 
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Table 2. Number of antenatal visits and antenatal test status of the study groups 
  

During 

pandemic  

n=532 

Before 

pandemic  

n=650 

P-

value 

Number of antenatal visits n (%) 
   

<4 205 (39.4) 256 (38.5) 
 

4-10 224 (36.8) 239 (42.1) 0.087 

>10 103 (23.8) 155 (19.4) 
 

Number of antenatal visits, Mean 

(SD) 

5.87 (4.79) 5.99 (5.15) 0.736 

(Total visits) (3124) (3899) 
 

Antenatal screening for Down’s 

syndrome, n (%) 

   

First-trimester combined test and /or 251 (47.2) 245 (37.7) 0.001 

Second-trimester maternal serum 

screening 

   

None 281 (52.8) 405 (62.3) 
 

GDM screening n (%) 
   

Tested 211 (39.7) 173 (26.6) <0.001 

Not tested 321 (60.3) 477 (73.4) 
 

Second-trimester ultrasound 

screening n (%) 

   

Tested 207 (38.9) 210 (32.3) 0.018 

Not tested 325 (61.1) 440 (67.7) 
 

 

GDM, Gestational Diabetes Mellitus 
 

Table 3. Pregnancy and neonatal outcomes of the study groups 
  

During  

pandemic  

n=532 

Before  

pandemic  

n=650 

P-

value 

Gestational age at Delivery n(%) 
   

<37 weeks 37 (7) 63 (9.7) 
 

37-41 weeks 433 (81.4) 540 (83.1) 0.012 

>41 weeks 62 (11.6) 47 (7.2) 
 

Average Gestational age at Delivery, 

Mean (SD) 

39.25 (1.42) 38.65 (2.84) <0.001 

Gender n (%) 
   

Male 276 (51.9) 314 (48.3) 0.222 

Female 256 (48.1) 336 (51.7) 
 

Birth weight (gr), Mean (SD) 3245.63 

(459.12) 

3205.56 

(458.18) 

0.155 

First-minute Apgar score, Mean (SD) 9.02 (0.71) 9.10 (1.19) 0.001 

Fifth-minute Apgar score, Mean (SD) 9.81 (0.47) 9.84 (3.71) 0.310 

Need for neonatal intensive care n 

(%) 

51 (9.6) 59 (9.1) 0.764 

Hospital stays (day), Mean (SD) 1.83 (1.06) 1.66 (0.77) <0.001 
 

Table 4. Spearman’s correlation analysis of the number of antenatal visits with the other 

parameters 
  

r P-value 

Age .157 <0.001 

Gravida -0.088 0.003 

Parity -0.154 <0.001 

BMI 0.015 0.523 

Presence of gestational complication 0.092 0.002 

Intrauterine fetal demise after 24th weeks -0.023 0.420 

Primary C/S delivery 0.211 <0.001 

Gestational age at delivery 0.022 0.510 

First-minute Apgar score -0.019 0.515 

Fifth-minute Apgar score -0.041 0.159 

Birth weight 0.135 <0.001 

Need for neonatal intensive care 0.024 0.419 

Hospital stays 0.160 <0.001 
 

BMI, Body Mass Index; C/S, Cesarean Section 
 

Discussion 

This study compared antenatal care utilization and 

perinatal outcomes before and during the COVID-19 pandemic in 

a large tertiary center. We observed higher cesarean delivery—

particularly primary cesarean—during the pandemic, consistent 

with the possibility of altered risk perceptions or institutional 

practices during crisis conditions. While our study cannot 

determine causality, these findings may reflect changes in clinical 

decision-making, patient preference, or logistical considerations. 

COVID-19 has brought many unknowns to our lives. 

Mood changes, especially increased anxiety and changes in risk 

perception, are commonly seen during this period [5-7]. Since the 

pandemic has become the top agenda of the world, it is expected 

that fewer people visit hospitals for non-COVID-19-related 

reasons, such as pregnancy follow-up. In the current study, 

although distribution across ANC visit categories shifted, overall 

antenatal attendance did not differ significantly. Notably, key 

antenatal screening tests were performed more frequently during 

the pandemic. This pattern may indicate prioritization of essential 

screening within fewer or reorganized in-person contacts; 

however, we did not capture data on telehealth or scheduling 

practices. 

It is generally considered that antenatal care has a 

positive effect on the health of both the mother and baby [8-10]. 

There is a wide variety of guidelines in antenatal care, and not all 

of them are evidence-based. For example, the recommended 

number of antenatal visits varies considerably between Western 

countries [11-13]. It was previously shown that inadequate 

antenatal care was related to undesirable newborn and pregnancy 

outcomes, and it was suggested that unwanted pregnancy 

complications could be reduced with appropriate antenatal visit 

[14-21]. According to the World Health Organization, antenatal 

care visits should include at least four visits to medically trained 

personnel to prevent complications and ensure a safe delivery 

[22]. 

The mean gestational age at delivery was higher during 

the pandemic period, alongside fewer preterm and more post-term 

births. These shifts are internally consistent and may reflect 

differences in care pathways or thresholds for induction during the 

pandemic; definitive explanations require further study. 

Importantly, most neonatal outcomes were similar between 

groups. The statistically significant difference in 1-minute Apgar 

scores likely has limited clinical relevance given the high scores 

in both groups. 

Strengths of this study include the use of a pre-pandemic 

control period within the same institution and comprehensive 

capture of antenatal testing and outcomes. Excluding women with 

COVID-19 infection isolated the indirect effects of the pandemic 

on care utilization and outcomes. Limitations include the single-

center retrospective design, potential residual confounding, lack 

of data on telemedicine or timing of visits, and limited 

generalizability beyond the study setting. 

In summary, essential antenatal services were largely 

maintained during the pandemic in our center, with increased 

utilization of screening and higher cesarean rates, but without 

major differences in perinatal outcomes. 

Conclusion 

In this single-center retrospective study excluding 

SARS-CoV-2–positive pregnancies, overall antenatal attendance 

did not differ significantly during the pandemic compared with the 

prior year, while antenatal screening tests were more frequently 

performed and cesarean delivery was more common. Despite 

these shifts, pregnancy and neonatal outcomes were largely 

comparable across periods. 
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