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Abstract
Background: The aim of this observational study was to examine whether the 
course of pregnancy and birth and accompanying outcomes among low-risk preg-
nant women changed in the COVID-19 pandemic compared to the prepandemic 
period.
Methods: We analyzed data from the Dutch Midwifery Case Registration System 
(VeCaS). Differences in the course of pregnancy and birth, and accompanying 
maternal and neonatal outcomes, were calculated between women pregnant dur-
ing the initial months of the COVID-19 pandemic (March 1 to August 3, 2020) 
and the prepandemic period (March 1–August 3, 2019). We also conducted a 
stratified analysis by parity.
Results: We included 5913 low-risk pregnant women of whom 2963 (50.1%) were 
pregnant during the first surge of the COVID-19 pandemic, and 2950 (49.9%) in 
the prepandemic period. During the COVID-19 pandemic, more women desired 
and had a home birth. More women used pain medication and fewer had an epi-
siotomy in the COVID-19 period than prior. Multiparous women had a higher 
suspected rate of fetal growth restriction during COVID; however, the actual rate 
of small for gestational age infants was not significantly increased. We observed 
no differences for onset and augmentation of labor or for mode of birth, though 
the rate of vaginal births increased.
Conclusions: During the COVID-19 pandemic, there was a higher rate of 
planned and actual home birth, and suspected growth restriction and a lower 
rate of episiotomy among low-risk pregnant women in the Netherlands.
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1   |   INTRODUCTION

Since 2020, the world has been dealing with the corona-
virus disease 2019 (COVID-19) pandemic. The first case 
of COVID-19 appeared in Wuhan, China in December 
2019,1 leading to an outbreak in the beginning of January 
2020. By February 2020, SARS-CoV-2 was globally dissem-
inated and, due to the increase in COVID-19 cases, more 
and more countries entered into partial or nation-wide 
lock downs. Globally, as of April 12, 2022, there have been 
497.960.492 confirmed cases of COVID-19, including 
6.181.850 deaths, reported to WHO.2

The pandemic put high pressure on the health system 
and urgent adjustments were made.3,4 Globally, as well as 
in the Netherlands, safety measures were taken to protect 
both patients and staff from infection. Routine medical 
care was scaled down to the minimum care necessary, and 
measures were taken to slow down transmission.3,4 These 
actions had significant impacts for maternity care organi-
zations around the world. In maternity care, face-to-face 
consultations were diminished, and remote consultations 
were made possible via various methods. During the first 
wave of the pandemic, many birth settings did allow the 
presence of the woman’s partner, but no other birth com-
panion during labor.

The Dutch Royal College for Midwives (KNOV) and 
the Dutch Society of Obstetrics and Gynaecology (NVOG) 
provided a guideline with recommendations to rational-
ize care and minimize face-to-face interaction with health 
professionals during the pandemic.5,6 Prenatal care was 
reduced from 13 to 7 consultations for term pregnancies, 
and women were asked to come to appointments alone. 
Before a face-to-face consultation, pregnant women re-
ceived a phone call asking whether they had any COVID-
19-related symptoms and to discuss their health issues. 
This was done to keep the duration of the face-to-face 
contacts to a minimum. Two routine prenatal ultrasounds 
continued to be offered. Most hospitals instituted a limit 
of one adult visitor for each woman in labor and delivery 
units, and visitors other than the woman’s partner were 
not permitted to postpartum units. The measures taken 
impacted the organization and utilization of maternity 
care profoundly.5,6

In the Netherlands, low-risk pregnant women are 
cared for by an independent primary care midwife and 
have the choice to give birth at home, in a birth center 
or in a hospital with midwife-led care. If problems during 
pregnancy or birth arise, women are referred to hospital-
based, obstetrician-led care.

Little is known about the care of low-risk women 
under the care of primary care midwives during pandemic 
situations. To date, limited data on the perinatal care of 
these women are available. For example, the effect of the 

COVID-19 pandemic on women’s decision on the place 
of birth is not known, though one study from the United 
States recently identified a 23% increase in home births 
between 2019 and 2020.7 In addition to changes in health 
care access, the pandemic and societal restrictions led 
to changes in lifestyle, as well as in physical and mental 
health. These too may have impacted maternal and peri-
natal outcomes. Therefore, the aim of this study was to 
examine whether the course of pregnancy and birth of 
low-risk women who started their care in primary mid-
wifery care, and the accompanying maternal and neona-
tal health outcomes differed during the first wave of the 
COVID-19 pandemic (2020) compared to the prepan-
demic period (2019).

2   |   METHODS

2.1  |  Study design

Data were analyzed from the Midwifery Case Registration 
System (Verloskundig Casusregistratie Systeem, VeCaS).8 
This system includes routinely collected data from elec-
tronic primary midwifery care registration systems (i.e., 
Orfeus and Vrumun) used by 39 Dutch Midwifery care 
practices across the Netherlands. The VeCaS database 
contains data on a population that is comparable to the 
national population in primary midwife-led care in the 
Netherlands.8 For the present study, we analyzed data 
on women who gave birth in the COVID-pandemic pe-
riod from March 2020 to August 2020 and in the prepan-
demic period (March–August 2019). All women in the 
database provided informed consent for the use of their 
anonymized data.

2.2  |  Participants

Participants were selected from the VeCaS database that 
consists of low-risk pregnant women in the care of pri-
mary care midwives. It includes healthy women, with a 
singleton pregnancy who are eligible for a midwife-led 
birth at the start of their pregnancy. For this study, we se-
lected women with singleton pregnancies, known parity, 
who gave birth from 24 weeks of gestation onward, and 
had at least one appointment with a primary care midwife 
after 24 weeks of gestation.

2.3  |  Outcomes

We extracted data on maternal characteristics, preg-
nancy and birth characteristics, and maternal and 



      |  3Verhoeven et al.

neonatal outcomes. Maternal demographic character-
istics included maternal age, marital status (single, in a 
relationship), migration background (Dutch, Western 
non-Dutch, non-Western, other), smoking status dur-
ing pregnancy (no, stopped smoking in first trimester, 
or yes), prepregnancy body mass index (BMI), maternal 
socioeconomic status (national percentiles based on em-
ployment, education and income level of the residential 
postal code area categorized into below the 25th percen-
tile (low), 25th to 75th percentile (medium), and above 
the 75th percentile (high)),9 and urbanization grade. The 
urbanization grade was based on residential postal codes, 
that is, the mean number of addresses per square kilom-
eter.10 For this study, we used the following categories: (a) 
extremely urbanized (≥2500 addresses/km2), (b) strongly 
urbanized (1500–2500 addresses/km2), (c) moderately ur-
banized (1000–1500 addresses/km2), (d) hardly urbanized 
(500–1000 addresses/km2), and (e) not urbanized (<500 
addresses/km2).9

Pregnancy characteristics included parity and preg-
nancy complications (hypertensive disorders, gesta-
tional diabetes mellitus, and suspected fetal growth 
restriction, assessed by ultrasound, and placenta pre-
via).11,12 Hypertensive disorder was operationalized as 
one blood pressure measurement after 20 weeks’ ges-
tation with a diastolic pressure ≥90 and/or a systolic 
pressure ≥140 mmHg.13 The following birth character-
istics were collected: level of care at the onset of labor 
(primary midwifery-led or secondary obstetrician-led 
care), onset of labor (e.g., spontaneous, induction), aug-
mentation of labor, pain medication (e.g., pethidine, 
remifentanil, epidural), preferred (as discussed during 
pregnancy) and actual place of birth (e.g., home, hos-
pital), and mode of birth (e.g., vaginal birth, cesarean 
birth). Maternal health outcomes were the amount of 
blood loss after the birth, 3rd/4th degree tears, and episi-
otomy. Neonatal outcomes were gestational age at birth, 
that is, extremely preterm (<28 weeks), very preterm 
(28–31 + 6), moderate to late preterm (32–36 + 6), term 
(37–41 + 6), and post-term (≥42 weeks).14 Next, data 
on gender, birthweight in percentiles according to the 
Dutch Perined birthweight charts,15,16 Apgar score after 
5 min, and perinatal mortality <28 days after birth were 
extracted.

2.4  |  Statistical analysis

Descriptive statistics were used to report the prevalence 
of maternal, pregnancy and birth characteristics, mater-
nal and neonatal health outcomes for the total popula-
tion, as well as for nulliparous and multiparous women 
in the prepandemic period (2019) and COVID-19 

pandemic period (2020). Prevalences were reported 
with numbers and valid percentages. To assess differ-
ences in characteristics and outcomes among women 
who were pregnant in the COVID-19 pandemic (2020) 
compared to those who were pregnant in the prepan-
demic period (2019), we calculated chi-squared tests for 
the total population, as well as for nulliparous and mul-
tiparous women.

All data were analyzed in SPSS version 26.0 (SPSS Inc., 
Chicago, IL, USA). A P-value below 0.05 was considered 
statistically significant.

3   |   RESULTS

We extracted data for 6627 women who gave birth to sin-
gletons during the first surge of the COVID-19 pandemic 
(2020) or in the same period in the previous year (2019). 
We excluded 714 (11%) women for the following reasons: 
pregnancy ended before 24 weeks gestation (n = 281) and 
women who had no bookings scheduled with their pri-
mary care midwives after 24 weeks gestation (n  =  433). 
In total, we included 5913 women, 2963 (50.1%) of them 
were pregnant in the COVID-19 pandemic, whereas 
2950 (49.9%) were pregnant in the prepandemic period 
(Figure 1).

Women who were pregnant during the COVID-19 pan-
demic (2020) did not differ on maternal characteristics, 
compared with women who were pregnant in the prepan-
demic period (2019). The mean maternal age was 31.4 
(SD: 4.4) and 31.3 (SD: 4.4) years, respectively. Most of the 
women included had a partner/spouse and were Dutch. A 
quarter of them had a low socioeconomic status and one 
third lived in an extremely/strongly urbanized environ-
ment (Table 1).

By comparing pregnancy complications in the 
COVID-19 pandemic versus the prepandemic period, we 
observed similar prevalences of high blood pressure, ges-
tational diabetes mellitus and placenta previa. However, 
in multiparous women, fetal growth restriction was sus-
pected more often during the early COVID-19 pandemic 
than in the prepandemic period (Table 2).

More women preferred to give birth at home during 
the COVID-19 pandemic than in the prior year. For nullip-
arous women (24.8% vs 20.2%; P = 0.044), this difference 
was statistically significant (compared with multiparous 
women [27.1% vs 24.9%; P  =  0.340]). More women also 
completed home births during COVID-19 (23.8% vs 20.1%; 
P  < 0.001). This increase was statistically significant for 
multiparous women (31.0% vs 26.5%; P < 0.001), but not 
for nulliparous women (14.8% vs 11.9%; P = 0.076).

Although no statistical differences were observed 
for mode of birth, the rate of vaginal births increased. 
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Compared with the prepandemic period, a small de-
crease in emergency cesareans and a small increase 
in planned cesarean births were observed during the 
COVID-19 pandemic. During the pandemic, fewer 
women gave birth without pain medication (73.6% vs 
76.2%, P = 0.025). This difference was statistically signif-
icant for nulliparous women (61.1% vs 65.4%; P = 0.015), 
but not for multiparous women (84.0% vs 85.1%, 156 
P = 0.703).

We observed a lower incidence of episiotomy in 
2020 compared to 2019, which was statistically signifi-
cant for multiparous women at 5.0% versus 6.9% respec-
tively (P  =  0.032). However, there were no changes in 
the COVID-19 pandemic versus the prepandemic period 
in blood loss after birth or in 3rd/4th degree tears both 
among nulliparous and among multiparous women. 
These incidences were similar to those in the total popu-
lation (Table 3).

No statistically significant differences were found in 
neonatal health outcomes in the COVID-19 pandemic ver-
sus the prepandemic period, although we noticed a small, 
nonsignificant decrease in the incidence of preterm births 
(4.2% vs 4.6%).

4   |   DISCUSSION

In this study, we examined whether the course of preg-
nancy and birth among low-risk women who started their 
care in primary midwifery care, and the accompanying 
maternal and neonatal health outcomes differed in the 
early COVID-19 period (2020) compared to the prepan-
demic period (2019). We found that during the pandemic, 
both nulli- and multiparous women more often preferred 
to give birth at home and that there were more home 
births. In addition, there was a lower incidence of episiot-
omy. During the COVID-19 pandemic, women more often 
used pain medication.

Before this study, the possible effect of the pandemic 
on preferred and actual place of birth in the Netherlands 
was unknown. Since the Netherlands has a maternity care 
system with a relatively high rate of home births, our find-
ings may not be generalizable to other high-income coun-
tries. However, in various other countries too, increasingly 
women have a choice in place of birth.17,18

Our findings align with other research showing 
that the interest in home birth increased during the 
COVID-19 pandemic.7,19 Due to the pandemic, health 

F I G U R E  1   Flowchart of the study population 

Delivery date between 
March 1st until August 3rd

2019 or 2020: 
n=6 627

Eligible women participating 
in VeCaS during the period 

2012-2020 
n=61 717

Women included 
n=5 913 

2020
COVID-19 pandemic 

n=2 950 

2019
Pre COVID-19 pandemic 

n=2 963 

Excluded: 
- <24 weeks of gestation (n=281) 
- No prenatal consult primary care midwife (n=433)
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care services changed rapidly and attempted to balance 
between reducing the risk of transmission and main-
taining high-quality care. Several studies showed that 
pregnant women were concerned about entering the 
hospital and that the pandemic affected their intended 
place of birth.19 Nelson et al20,21 described several possi-
ble reasons for this: fear of acquiring an infection from 
a hospital visit, fear of being unsupported as a result 
of restrictive policies in relation to birth partners and 
visitors, and fear about access to pain relief or to water 
birth. Given the measures taken in Dutch maternity care 
during the pandemic, these reasons could also apply to 
the Netherlands. A survey conducted in the Netherlands 
among maternity caregivers showed that respondents 
felt that women had more confidence in giving birth 
at home.22 Although restrictions and fear are not good 
motives for choosing home birth, over the past decades, 
unfounded fear of home birth has led to increasing 
numbers of women choosing a hospital birth.23 Women 
weigh the advantages and disadvantages of different 
places of birth; due to COVID-19, this balance may have 
shifted more often toward home birth.22,24

This may be viewed as a positive development. The 
International Confederation of Midwives (ICM) states 
that in countries where the health systems can support 
home birth with care from qualified midwives with appro-
priate emergency equipment, healthy women experienc-
ing a normal pregnancy may be safer birthing at home or 
in a primary maternity unit/birth center than in a hospital 
where there may be many patients (even nonmaternity 
patients) with COVID-19.25

Conversely, choice in place of birth, as with choices in 
other aspects of care, should be a free choice for pregnant 
women and not motivated by a restrictive maternity care 
system or fear of getting infected in a hospital. This is im-
portant since women’s choices and sense of control and 
autonomy impact birthing experiences; it is well known 
that in addition to physical maternal and neonatal health 
outcomes, women’s birth experiences are important indi-
cators of high-quality care.26

As stated by the WHO, all pregnant women and their 
newborns, including those with confirmed or suspected 
COVID-19 infections, have the right to high-quality care 
before, during and after childbirth, including mental 
health care.27,28

The lower incidence of episiotomy may be related to 
the decrease in the national incidence of episiotomy over 
the last decade.29 However, the lower incidence of episi-
otomy could also be related to the increased number of 
home births, since previous research on Dutch childbirth 
intervention rates showed that the episiotomy rate in pri-
mary midwife-led care was lower than the episiotomy rate 
in secondary obstetrician-led care.30

The higher incidence of the use of pharmacological 
pain relief during labor is in accordance with the Dutch 
national data showing that in 2019, in 21.2% of all births 
(including cesarean sections) epidural analgesia was ap-
plied. In 2020, this percentage had increased to 22.4%.29

Although fetal growth restriction was suspected more 
often among multiparous women, the rate of babies that 
were small for gestational age was similar before and 
during the COVID-19 pandemic. The increased levels of 
anxiety among women during the pandemic may have 
resulted in more worries about their baby’s growth and 
requests for an extra ultrasound. Ultrasounds during preg-
nancy are known to have a low specificity, and therefore, 
babies may be suspected incorrectly of being small for ges-
tational age.31

Another Dutch study showed that the initial imple-
mentation of COVID-19 measures was associated with a 
substantial reduction in the incidence of preterm births in 
the first month during the initial wave of the COVID-19 
pandemic.32 In our study, we did not observe a statistically 
significant difference of (very) preterm birth when com-
paring the prepandemic and COVID-19 pandemic peri-
ods. Both studies included singleton births from 24 weeks 
of gestation onwards; however, our study included women 
who received care from primary midwife, whereas Been 
et al32 included women who received midwife-led care or 
obstetrician-led care. In general, women in obstetrician-
led care are high-risk women who might be more likely to 
give birth preterm.

4.1  |  Strengths and limitations

This is the first study to investigate the influence of the 
COVID-19 pandemic on pregnancy and birth outcomes 
among low-risk pregnant women, starting their antenatal 
care in midwife-led care. Detailed data from the unique 
VeCaS data set were used from 39 midwifery practices 
throughout the Netherlands. Using registration data for 
research might be seen as a limitation, since data were 
not specifically collected to answer the research question. 
However, our study is purely descriptive and statistics are 
used accordingly, since our goal was to describe changes 
in pregnancy and birth, and implications for women’s 
choice of and actual place of birth related to the pan-
demic. In our study population, we showed that the pan-
demic affected women’s childbirth care, suggesting that 
women’s choices for place of birth are influenced by their 
perception of risk and autonomy, as is known from other 
studies.33 This emphasizes once more the need for a thor-
ough exploration of perceptions when discussing place of 
birth among healthy, low-risk women. A maternity care 
system in which home births are well integrated may be 
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more resilient to extreme health care challenges such as 
pandemics.

Further exploration of the effect on other variables, 
such as the impact of mental health factors during the 
pandemic, is recommended. There is a need for qualitative 
research to explore women’s experiences of pregnancy 
and birth during this pandemic.

4.2  |  Conclusions

During the COVID-19 pandemic, there was a higher rate 
of planned and actual home birth, and suspected growth 
restriction, and a lower rate of episiotomy among low-risk 
women in the Netherlands.
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