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Abstract: COVID-19 pandemic put pregnant women in high risk, but behavioural changes has also 
led to lower rates of preterm births in high-income countries. The main goal in this article is to study 
the impact that COVID-19 pandemic is having on pregnancy control and outcomes. This is a joint 
analysis of two cohorts. A pre-pandemic one includes 969 pregnant women recruited in 2018. The 
pandemic cohort comprises 1168 pregnant women recruited in 2020. Information on demographic 
and socio-economic characteristics, reproductive history, characteristics of the current pregnancy 
and its outcome were obtained from medical records. Caesarean section was more frequent in the 
pre-pandemic cohort (24% vs. 18%, p = 0.004). Birth with less than 37 weeks of gestational age was 
more frequent in the pre-pandemic cohort (6% vs. 5%, p = 0.04). Weight at birth lower than 2500 
grams occurred more frequently in the pre-pandemic cohort (9% vs. 6%, p = 0.001). Exclusive breast-
feeding at hospital discharge was more frequent in the pandemic cohort than in the pre-pandemic 
one (60% vs. 54%, p = 0.005). We are reporting reductions in Caesarean section and preterm birth 
during the pandemic in a hospital located Northern of Spain. Further analysis would clarify if these 
lessening are related to changes in health-related behaviour or health-care functioning. 
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1. Introduction 
Infection by SARS-CoV-2 put pregnant women in high risk [1], as previously found 

in other highly pathogenic coronavirus, as SARS and MERS. COVID-19 pandemic, how-
ever, can affect pregnancy not only via maternal infection, but also because of its impact 
on societal functioning -e.g., national lockdowns and stay-at-home orders-, health-related 
behaviour -such as working-at-home- and health care disruption -including tele-medi-
cine, curtailed provision of obstetric services and weakened health-care-seeking behav-
iour. 

While some effects of COVID-19 pandemic on pregnancy are deleterious, as it is the 
case for higher maternal morbidity and mortality, it has been described that preterm births 
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were decreased in high-income countries, although a meta-analysis found important het-
erogeneity among studies [2]. 

Spain has been one of the European countries more mercilessly hit by COVID-19. 
Partial lockdown was declared by 14th March 2020 and complete lockdown -including 
halting of non-essential activity- from 29th March to 12th April 2020. After 21st June 2020, 
regional -rather than national- restrictions applied [3]. 

To further study the impact that COVID-19 pandemic is having on pregnancy control 
and outcomes, we compare two cohorts of pregnant women recruited in 2018 and 2020 at 
the University Hospital Marqués de Valdecilla (HUMV), in Santander, Northern of Spain.  

 

2. Materials and Methods 

Setting and patients 

This is a joint analysis of two cohorts recruited at the HUMV, Santander, Spain. A pre-
pandemic cohort was recruited from 1st January to 31st August 2018 and included 969 
pregnant women and their children. Its main characteristics have been described else-
where [4]. 

The pandemic cohort was recruited in 2020. Its profile has been already reported [3]. 
Recruitment began on 26th May and finished on 22nd October. This cohort was com-
posed by three sub-cohorts. Sub-cohort 1 was retrospectively recruited and includes 
women delivering at HUMV between 23rd March (the first date the hospital introduced 
routinely SARS-CoV-2 infection test via PCR for all women admitted for delivery) and 
25th May, 2020. Sub-cohort 2 was prospectively recruited and includes women deliver-
ing at HUMV from 26th May on. Sub-cohort 3 was prospectively recruited and includes 
women attended at HUMV for their routine 12-week of pregnancy consultation; many of 
their pregnancies are still ongoing when carrying on this analysis. The rationale for these 
three sub-cohorts is to differentiate the pandemic consequences in pregnancy according 
to the period of risk for each woman, which was as follows: women in the first sub-co-
hort were neither exposed to nor aware of SARS-CoV-2 for most of their pregnancy, and 
their exposition was limited to the last trimester of pregnancy, which mostly coincided 
with the first pandemic wave. Women in the second sub-cohort could have been both 
exposed to and aware of the pandemic from their second trimester of pregnancy, which 
coincided with the first pandemic wave, while their third trimester was concurrent with 
the lower levels of covid-19 incidence between the first and the second waves. Finally, 
women in the third sub-cohort were aware of the pandemic all throughout their preg-
nancy and their exposition was higher in the second and posterior waves. 

Gathered information 

Information on maternal age, educational level (classified as primary school, secondary 
school, 3 and university), occupational situation (classified as employed, unemployed or 
inactive, student), number of previous children, length of pregnancy (later classified as 
less than 34 weeks, 34-36 weeks + 6 days, 37 weeds or more), type of delivery (eutocic, 
instrumental or Caesarean section), weight at birth (later classified as less than 2500 
grams, 2500 – 4000 grams and more than 4000 grams) and type of feeding at hospital 
discharge (exclusive breastfeeding, mixed -breastfeeding and artificial formula-, and 
formula) were obtained from medical records.  
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Statistical analysis 

In this article, we compare the pre-pandemic and the pandemic cohorts with each other. 
We also carry on the same comparisons between all three sub-cohorts in the pandemic 
cohort. 

Association between smoking and cohort according to woman, pregnancy or child char-
acteristics was tested using Chi-square test and association between the average daily 
number of cigarettes and cohort according to the same characteristics was tested using 
the Student’s t test. Results are provided as number with percentage or mean with 
standard deviation. All p values are two-tailed. The statistical analysis was carried out 
with the package Stata 16/SE (StataCorp, College Station, Tx, US). 

3. Results 

In this study, 2137 pregnant women were included; 969 belonging to the pre-pandemic 
cohort and 1168 to the pandemic one. Among the pandemic cohort, 270 women were 
retrospectively recruited and had delivered a bay before 26th May, 2020 (sub-cohort 1); 
350 were prospectively recruited at delivery from 26th May, 2020 on (sub-cohort 2), and 
548 were prospectively recruited at week 12 of pregnancy (sub-cohort 3). Only 53 
women in sub-cohort 3 had already delivered a baby by the time of this analysis, so this 
sub-cohort was excluded regarding variables related to delivery.  

Table 1 provides the description of the participants. About 80% women were aged 28-40 
years, without differences between pre-pandemic and pandemic cohorts (p = 0.47) or 
among pandemic sub-cohorts (p = 0.43). Women in the pre-pandemic cohort had lower 
educational attainment, 34% having secondary schooling or lower vs. 21% in the pan-
demic cohort (p < 0.001). Pregnant women in the pre-pandemic cohort were more fre-
quently unemployed or inactive (30%) than in the pandemic cohort (24%) (p = 0.009). 
There were no differences between both cohorts regarding current pregnancy order of 
birth (p = 0.42). Gestational age at maternal leave of work was not recorded in the pre-
pandemic cohort. Women in the pandemic sub-cohort 2 leaved about 2 weeks before 
than women in the pandemic sub-cohort 1 (23.5 vs. 25.3, p = 0.06). 
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Table 1. Description of the cohorts included in this analysis 
Variable 

Pre-pandemic cohort 

(recruited in 2018) 

n = 969 

Pandemic cohort (recruited in 2020)   n = 1168 

 Total 

p value between pre-

pandemic and 

pandemic cohorts 

Sub-cohort 1 

(delivery before 

26th May) 

n = 270 

Sub-cohort 2 

(recruited at delivery 

from 26th May) 

n = 350 

Sub-cohort 3 (recruited at 

12th week consultation 

from 26th May) 

n = 548 

p value 

between 

pandemic sub-

cohorts 

Age at delivery        

<24 years 36 (4) 38 (3) 0.47 7 (3) 18 (5) 13 (2) 0.43 

24-27 years 85 (9) 113 (10)  26 (10) 34 (10) 53 (10)  

28-34 years 411 (42) 476 (41)  102 (38) 147 (42) 227 (41)  

35-40 years 363 (37) 468 (40)  115 (43) 130 (37) 223 (41)  

>40 years 74 (8) 73 (6)  16 (6) 25 (7) 32 (6)  

Educational level        

Primary school 215 (22) 175 (15) <0.001 33 (12) 50 (14) 92 (17) 0.004 

Secondary school 114 (12) 73 (6)  18 (7) 34 (10) 21 (4)  

Vocational training 281 (29) 369 (32)  99 (37) 98 (28) 172 (31)  

University 359 (37) 544 (47)  116 (44) 166 (48) 262 (48)  

Occupational situation        

Employed 673 (69) 865 (75) 0.009 205 (78) 256 (73) 404 (74) 0.55 

Unemployed/inactive 286 (30) 277 (24)  56 (21) 89 (26) 132 (24)  

Student 10 (1) 18 (2)  3 (1) 4 (1) 11 (2)  

Order of birth        

First 507 (52) 335 (54) 0.42 132 (50) 203 (58) - 0.04 

Other 462 (48) 281 (46)  134 (50) 147 (42) -  

Gestational age at leave of 

work (weeks) 
- - - 25.3±93 23.5±10.1 - 0.06 
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Table 2 displays results regarding delivery. Caesarean section was more frequent (24%) 
and, thus, eutocic delivery less frequent (67%) in the pre-pandemic cohort, compared to 
18% Caesarean section rate and 75% eutocic deliveries in the pandemic cohort (p = 
0.004). Preterm birth, defined as pregnancy shorter than 37 weeks, was slightly more 
frequent in the pre-pandemic cohort (6%) than in the pandemic one (5%) (p = 0.04), as 
was low weight at birth -defined as less than 2500 g- (9% pre-pandemic, 6% pandemic; p 
= 0.001). Finally, new-borns fed with exclusive breastfeeding at hospital discharge were 
60% in the pandemic cohort, compared to only 54% in the pre-pandemic cohort (p = 
0.005). We found no differences in variables related to delivery between pandemic sub-
cohorts 1 and 2.
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Table 2. Type of delivery, length of pregnancy and weight at birth in the two cohorts. In the pandemic cohort, only sub-cohorts 1 and 2 are included as most 
pregnancies in sub-cohort 3 are still ongoing. 

Variable 
Pre-pandemic 

cohort (recruited in 
2018) 

n = 969 

Pandemic cohort (recruited in 2020) 
n = 620 

 Total 

p value between 
pre-pandemic 
and pandemic 

cohorts 

Sub-cohort 1 
(delivery before 

26th May) 
n = 270 

Sub-cohort 2 
(recruited at delivery 

from 26th May) 
n = 350 

p value between 
pandemic sub-cohorts 

Type of delivery       
Eutocic 653 (67) 455 (75) 0.004 195 (74) 260 (76) 0.78 

Instrumental 80 (8) 40 (7)  19 (7) 21 (6)  
Caesarean section 236 (24) 110 (18)  50 (19) 6 (18)  

Length of pregnancy       
<34 weeks 20 (2) 3 (1) 0.04 2 (1) 1 (0) 0.65 

34-366 weeks 39 (4) 23 (4)  11 (4) 12 (4)  
≥37 weeks 910 (94) 573 (96)  247 (95) 326 (96)  

Weight at birth       
<2500 g 83 (9) 34 (6) 0.001 17 (6) 17 (5) 0.50 

2500 – 4000 g 808 (83) 550 (90)  236 (89) 314 (92)  
>4000 g 78 (8) 25 (4)  13 (5) 12 (4)  

Feeding at hospital 
discharge 

      

Exclusive breastfeeding 521 (54) 359 (60) 0.005 156 (60) 203 (61) 0.67 
Mixed breastfeeding 

and artificial formula 
280 (29) 128 (22)  54 (21) 74 (22)  

Artificial formula 168 (17) 107 (18)  51 (20) 56 (17)  
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4. Discussion 

According to our results, Caesarean section was less frequent in the pandemic year than 
two years before. Birth at term was more frequent and low weight at birth less frequent 
in the pandemic cohort. It is noteworthy that the previously reported trend of low birth 
weight in Spain throughout the 21st century was towards fast increase [5]. Explanations 
of these results could be related with changes in health care during the pandemic, more 
self-protective behaviour by pregnant women and stay-at-home orders. 

Previous studies have reported contradictory results regarding preterm birth or low 
weight at birth in developed countries. Dramatic decreases in extremely premature (i.e., 
gestational age at birth lower than 28 weeks) in a Danish population [6] and in very low 
birth weight and extremely low birth weight in Ireland [7] have been reported. In Italy, 
however, a small decrease was only found in late preterm births [8], a result that is in 
agreement with ours. Handley et al (2021) [9], by the other hand did not find changes in 
preterm rates in Philadelphia, and Main et al (2020) [10] described a small increase in 
preterm births between 28 and 31+6 weeks in California, but no changes in other gesta-
tional ages. Most of that increase appeared in Hispanic/Latino populations. It is note-
worthy that European studies tend to describe declines in preterm rates, while American 
studies portray no changes or even small increments. Pandemic-associated factors that 
could explain differences between studies could include changes in health care and 
pregnant woman self-protective behaviour. 

Changes in health care functioning during the pandemic have included reductions in 
antenatal maternity consultations, a rise in remote appointments and, also, a diminution 
in emergency antenatal presentations [11]. Western-Europe health care services are usu-
ally of public instead of private funding and they have universal coverage. Further infor-
mation is required to ascertain if attendance to pregnancy in European countries 
changed during the pandemic in different ways than in the US, including access to 
health care. 

Pregnant women could have changed their health-related behaviour in a more protec-
tive way as response to the perceived risk covid-19 would put on them. For instance, less 
social activity and lower physical demands -including among others earlier maternal 
leave of work, more time expended at home- would have led to lower foetal stress. On 
this subject, studies on the putative connection between work and prematurity are con-
tradictory [12]. National lockdowns and stay-at-home orders would have also contrib-
uted to changes in woman health-related behaviour, but their contribution may vary 
with how restricted they were and how the authorities enforced them [10]. 

Reported changes in Caesarean section rates seem to be of small amount and unpredict-
able direction. Thus, a small increase has been reported in England (from 28.3 to 29.7%) 
[13], a small non-significant decrease in Italy (from 36.2 to 35.5%) [8] and no relevant 
changes in New York (from 31.7 to 31.3%) [14]. In our results, Caesarean section rates 
hugely cutdown from 24 to 18% in just two years. This decrease could not be wholly at-
tributed to changes in the pandemic period. Actually, two factors would have played a 
role in it: Firstly, to diminish Caesarean rates was an institutional target before the pan-
demic began. Secondly, women infected of covid-19 had been considered to have high 
surgical risk; therefore, they have been closely followed and induction was used early to 
avoid Caesarean section. We have no data to evaluate the relative contribution of these 
two factors to the Caesarean section rate stepdown. 

Our study has some limitations. Firstly, it has been carried out in a single hospital. This 
is a double-edge characteristic: by one hand, it makes it difficult to generalize our re-
sults; by the other hand, it allows us to collect data in a reliable, standardized way. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 22 June 2021                   doi:10.20944/preprints202106.0538.v1

https://doi.org/10.20944/preprints202106.0538.v1


 2 of 9 
 

 

Secondly, most data we are reporting on the pandemic cohort belong to women already 
pregnant when the pandemic was declared. The ongoing sub-cohort 3, comprised of 
women who became pregnant after the pandemic began, would contribute to clarify 
some remaining questions, including the relevance of health-care changes throughout 
the whole pregnancy. Thirdly, the sample size of our cohorts is limited to ascertain rare 
pregnancy outcomes, such as extreme prematurity. 

.5. Conclusions 

In conclusion, we are reporting reductions in Caesarean section and preterm birth dur-
ing the pandemic in a hospital located Northern of Spain. Further analysis would clarify 
if these lessening are related to changes in health-related behaviour or health-care func-
tioning 
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