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Abstract
Preliminary data in Europe have suggested a reduction in prematurity rates during the COVID-19 pandemic,
implying that contingency measures could have an impact on prematurity rates. We designed a population-
based prevalence proportion study to explore the potential link between national lockdown measures and a
change in preterm births and stillbirths. Adjusted multivariate analyses did not show any decrease in preterm
proportions during the lockdown period with respect to the whole pre-lockdown period or to the pre-lockdown
comparison periods (2015-2019): 6.5% (95%CI 5.6-7.4), 6.6% (95%CI 6.5-6.8), and 6.2% (95%CI 5.7-6.7),
respectively. Proportions of preterm live births did not change during lockdown when different gestational age
categories were analyzed, nor when birthweight categories were considered. No differences in stillbirth rates
among the different study periods were found: 0.33% (95%CI 0.04-0.61) during the lockdown period vs 0.34%
(95%CI 0.22-0.46) during the pre-lockdown comparison period (2015-2019).

Conclusion

We did not �nd any link between prematurity and lockdown, nor between stillbirths and lockdown.
Collaborative efforts are desirable to gather more data and additional evidence on this global health issue.

Introduction
Prematurity is a complex condition associated with increased risk of morbidity and mortality. The estimated
preterm birth rate is 8.7 (6.3-13.3) in Europe, and it remains as the leading cause of death in early childhood
worldwide.[1] However, very few cases of preterm birth can be prevented using currently available strategies.
[2]

Three studies in Europe have reported a reduction in prematurity rates during the COVID-19 pandemic,
suggesting that contingency measures could have an impact on prematurity rates.[3-5] Whether the behavior
of prematurity rates is consistent with and in a similar proportion to what is seen in other parts of Europe is
not known. In fact, two a single center studies showed a higher rate of stillbirths,[6,7] although this was not
subsequently corroborated in a more robust national study in England.[8]

Our aim was to explore, in a population-based prevalence proportion study, the potential link between national
lockdown measures and changes in preterm births and stillbirths.

Methods
Setting

A nationwide lockdown was adopted in Spain on March 15, 2020 in response to the COVID-19 pandemic and
was extended to May 3, 2020 with tra�c and mobility restrictions; most of the workforce had to adapt to a
work-from-home model, and activities and institutions deemed non-essential were shut down. On May 4, 2020
a four-phase de-escalation period was implemented which �nished on June 21, 2020 with gradually increased
mobility and social interaction, as well as the return of most people to their jobs as long as it was not possible
for them to work from home.
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Study population and data sources

The study was a population prevalence proportion study conducted in a total area of 94,226km2 and with
2,408,000 million people (Castilla-y-León region) served to by 12 hospitals with perinatal care. Retrospective
descriptive datasets from January 2015 were linked from the neonatal admission register and the labor ward
register. Duplications of records of infants transferred among the hospitals were checked.

Births were categorized according to the gestational age (weeks + days): extremely premature (23+0 – 27+6),
very premature (28+0 – 31+6), moderate-to-late premature (32+0 – 36+6), term (37+0– 41+6), and late term
(after 42+0).

Birthweight of infants was categorized as very low (VLBW, <1,500 gm) and extremely low (ELBW, <1,000 gm).

No cases were excluded, and other variables, including sex, type of delivery, multiple pregnancies, and cases
of death including intrauterine fetal deaths and perinatal deaths (moribund state at birth) above 23+0 weeks’
gestational age, were retrieved.

Statistical analysis

The clinical research ethics board of the coordinating hospital (University Hospital of Burgos) approved the
study with a waiver of informed consent (Protocol number 2358).

Joinpoint regression analysis was used to study varying trends over the study period. Changes in the
composition of gestational age and birthweight categories between the COVID-19 period, and the pre-
lockdown periods were obtained with proportions and their 95% con�dence interval estimations. Multivariate
binomial logistic regression models were conducted adjusting for confounder variables including hospital,
sex, type of delivery, and multiple pregnancies.

The analysis was performed using IBM SPSS Statistics V.26. A 2-sided P value of less than 0.05 de�ned
statistical signi�cance.

Results
We included a total of 70,024 births (67,512 singletons) and 68,998 infants (69,715 live infants) born from
January 1, 2015, to June 21, 2020. The rate of daily births per year showed a progressive decline of 19.90%
(95% CI 16.72-23.07) from 2015 to 2020. There was not time point at which the trend signi�cantly changed.

We identi�ed 4,528 premature live births, with a gestational age below 37+0 weeks (6.61%, 95% CI 6.42-6.80%)
during the study period. Births were distributed into gestational age categories as shown in Table 1. Adjusted
multivariate analysis did not show any decrease in preterm proportions during the COVID-19 period, either
during the lockdown or the lockdown-de-escalation period, with respect to the whole pre-lockdown period (OR
0.93; 95% CI 0.75-1.15, and OR 0.99, 95% CI 0.85-1.15, respectively) or to the same period in previous years
(OR 0.97; 95% CI 0.77-1.22, and OR 1.01; 95% CI 0.86-1.18, respectively). Proportions of preterm live births did
not change during lockdown when different gestational age categories were analyzed, except for a slightly
signi�cant increase among the extremely premature births (23+0 – 27+6 weeks): OR 2.09 (95% CI 1.02-4.28;
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p=0.042). When separate analyses were made within singleton births, no differences were found, nor were
there any for extremely premature births: OR 1.38 (95% CI 0.61-3.12; p=0.438). (Fig.1)

As multiple births and type of birth may be associated with preterm birth, we investigated interaction effects
and we concluded that despite there being no increase in multiple births during the lockdown period, multiple
births were at greater risk of prematurity during lockdown than in previous periods: 248/2451 (10.1%) vs
12/49 (24.5%).

Analyses of birthweight categories showed an increase in ELBW among all live newborns during the lockdown
period: OR 2.21 (95% CI 1.16-4.21; p=0.016), but this was not the case when both the lockdown and the de-
escalation periods were considered. However, these results faded when only singleton births were considered:
OR 1.19 (95% CI 0.44-3.23; p=0.724).

A total of 309 stillbirths (0.44%; 95% CI 0.39-0.49) were documented during the study period, 5 (0.33%; 95% CI
0.04-0.61) of them during the lockdown period and 9 (0.59%; 95% CI 0.20-0.97) during the de-escalation
period. Adjusted analysis showed no differences in stillbirth rates, either during the lockdown or lockdown
plus the de-escalation period, with respect to the whole pre-lockdown period (OR 0.90, 95% CI 0.37-2.18, and
OR 0.98, 95% CI 0.53-1.79, respectively) or to the same period in previous years (OR 1.22; 95% CI 0.45-3.23,
and OR 1.01; 95%CI 0.57-2.06, respectively). No differences were found when only singleton stillbirths were
considered.

Thirty-�ve out of 3,031 (1.14%; 0.77-1.52) infants during the lockdown and de-escalation period were born
from mothers with COVID-19; one of them died in utero at term age. None of the infants had positive results
for PCR SARS-CoV-2; 6 infants (17.1%) were premature.

Discussion
On March 15, 2020, mitigation measures to prevent the spread of infection and limit its health effects on the
general population were taken by the Spanish government.

Individual observations in perinatal care units developed as a natural experiment into analysis of what might
have happened to the prematurity rate during the pandemic. Three national studies, in Denmark,[4] Ireland,[5]
and the Netherlands[3] noted a decrease in the prematurity rate compared to previous periods. Another study
conducted at a London hospital[6] did not �nd this decline, but showed an increase in stillbirths following the
COVID-19 pandemic. This was also found in a single center retrospective cohort study.[7] However, a most
robust study including regional and national data in England found no link between stillbirths and lockdown.
[8]

Furthermore, the approach to prematurity rate research was not the same in all the studies. In the Irish study,
the cohort comprised infants from 22 weeks of gestation strati�ed into extremely-low-birthweight and very-
low-birthweight, including multiple gestations, but the period of study commenced in Jan 1, 2020 rather than
March 12, 2020, when lockdown measures were implemented in Ireland. Similarly, a comparison of birth
outcomes was made in a London hospital from Feb 1, 2020, but it did not speci�cally address the effects of
the lockdown.
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In contrast, the Dutch and Danish studies used national databases containing data on all live singleton babies
that underwent neonatal blood spot, and temporal preterm birth patterns during the lockdown period were
compared across the same time windows in previous years; singleton births from 24 weeks of gestation were
included in the Dutch study but this was not speci�ed in the Danish. The evidence of a decline in the
prematurity rate also differed between these two studies. While the observed reduction in preterm births in
Denmark affected predominantly premature infants < 28 weeks gestational age during the four weeks of
lockdown,[4] the decrease in preterm births in the Netherlands was statistically signi�cant only in the 32-36+6
weeks gestational age group, and only after implementation of the March 9 measures and until March 15, but
not afterwards.[3]

Our study offers more evidence that no link between prematurity and lockdown, nor between stillbirths and
lockdown, exists. Our results match those of another recent study that also found no changes during the
lockdown period.[9] The explanation for these �ndings may lie in the differences in the COVID-19 mitigation
measures and the risk factors for prematurity from country to country. Putative potential contributors to the
studies that found a lower tendency include increased focus on hygiene and home lockdown, which offered a
reduction in work-related stress, greater opportunity for rest/nutritional support, and reduced exposure to
infection or air pollution.[4,5] Unfortunately, like others, our study is retrospective and lacks investigation of
potential mechanisms underlying the association between preterm delivery and lockdown measures.

Our data showed that multiple births were at greater risk of prematurity during the lockdown period. However,
due to the low number of preterm infants among multiple births during lockdown, this observation should be
approached cautiously. Whether a change in the premature pattern with multiple birth may have been
in�uenced by contingency measures remains to be determined in more extensive studies.

In conclusion, the association between stillbirths or the decreased number of premature births and nationwide
lockdown remains a subject for debate. Research in this area enables a close look at the role of behavioral
patterns and sociocultural factors in the prevention of preterm birth. Collaborative efforts are desirable to
gather data and evidence concerning this global health problem.
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  Lockdown
period

De-escalation
period

Lockdown &
de-escalation
period

Prelockdown
comparison
period

All prelockdown
period

  March 15 -
May 3 (2020)a

May 4 - June
21 (2020)b

March 15 -
June 21 (2020)

March 15 -
May 3 (2015 -
2019)

January 1, 2015
-March 14, 2020

  N %
(95%
CI)

N %
(95%
CI)

N %
(95%
CI)

N %
(95%
CI)

N %
(95%
CI)

GA (weeks
+ days)a

                   

≥ 42+0 4 0.27
(0.01-
0.53)

2 0.13
(0.05-
0.32)

6 0.20
(0.04-
0.36)

15 0.17
(0.09-
0.26)

126 0.19
(0.16-
0.23)

37+0 to
41+6

1410 93.56
(92.32-
94.80)

1394 93.06
(91.77-
94.34)

2804 93.31
(92.42-
94.20)

8152 93.59
(93.08-
94.11)

61037 93.19
(93.00-
93.38)

< 37+0 93 6.17
(4.96-
7.39)

102 6.81
(5.53-
8.08)

195 6.49
(5.61-
7.37)

543 6.23
(5.73-
6.74)

4333 6.64
(6.45-
6.83)

32+0 to
36+6

79 5.24
(4.12-
6.37)

91 6.07
(4.87-
7.28)

170 5.66
(4.83-
6.48)

471 5.41
(4.93-
5.88)

3760 5.74
(5.56-
5.92)

28+0 to
31+6

6 0.40
(0.08-
0.72)

8 0.53
(0.16-
0.90)

14 0.47
(0.22-
0.71)

43 0.50
(0.35-
0.65)

392 0.60
(0.54-
0.66)

23+0 to
27+6

8 0.53
(0.16-
0.90)

3 0.20
(0.03-
0.43)

11 0.37
(0.15-
0.58)

29 0.34
(0.22-
0.46)

181 0.28
(0.24-
0.32)

VLBW 17 1.11
(0.59-
1.64)

13 0.85
(0.39-
1.32)

30 0.98
(0.63-
1.33)

66 0.76
(0.58-
0.95)

653 0.98
(0.91-
1.05)

ELBW 10 0.65
(0.25-
1.06)-

4 0.26
(0.01-
0.52)

14 0.46
(0.22-
0.70)

25 0.29
(0.18-
0.40)

224 0.34
(0.29-
0.38)

Stillbirthsb 5 0.33
(0.04-
0.61)

9 0.59
(0.20-
0.97)

14 0.46
(0.22-
0.70)

30 0.34
(0.22-
0.46)

295 0.44
(0.39-
0.49)

GA: gestational age. VLBW: very low birth weight (< 1500 gm). ELBW: extremely low birth weight (< 1000 gm)

a Gestational age of 2 births and birthweight of 17 infants could not be retrieved and were not included in the
table.

b Stillbirths included deaths ≥ 23+0 weeks´ gestational age.
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Figures

Figure 1

Preterm birth percentages strati�ed by gestational age categories twelve weeks before and after the start of
lockdown (March 15, 2020) Preterm birth rates strati�ed by gestational age categories are expressed in weeks
+ days. The Y axis shows the percentage of premature births per total number of births. The X axis shows the
time in weeks before and after the ‘start week’ (March 15 to March 22, 2020).


