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INTRODUCTION

Preliminary international data suggest a decrease in
prematurity during the coronavirus disease 2019 (COV-
ID-19) pandemic,1–3 potentially due to the effect of lock-
down. Others could not confirm this observation.4 The
lockdown implemented in metropolitan Melbourne,
Australia, has been one of the longest and strictest in
the world. We aimed to investigate its effect on prema-
turity rates.

METHODS

We investigated the rates of prematurity in women who
gave birth at Monash Health’s three maternity hospitals
serving a large geographic area in Melbourne, Australia,
between January 1, 2018, and September 30, 2020. Eth-
ical approval was obtained from the Monash Health

Human Research Ethics Committee (approval number
QA/69113/MonH-2020-235157).

We conducted interrupted time-series analysis of the
monthly rates of prematurity before 28 weeks of
gestation, comparing trends before and after July 2020
with an ARIMA (auto-regressive integrated moving
average) model. Rates of prematurity at less than 28
weeks of gestation, less than 34 weeks, and less than 37
weeks among women who gave birth in July–September
2020 were compared with those giving birth July–
September 2019, excluding pregnancy terminations and
stillbirths. Analyses were conducted in Stata 16.0, and a
.05 statistical significance threshold was used.

RESULTS

Between January 2018 and September 2020, 27,164
women gave birth to 27,760 neonates, including 26,578
(97.8%) singleton and 586 (2.2%) multiple pregnancies.
Interrupted time-series analysis showed a significantly
lower rate of prematurity after July 2020 (Fig. 1, P5.007
for births at less than 37 weeks of gestation).

In total, there were 2,448 births in July–September
2020 and 2,514 births in July–September 2019. Com-
paring women who gave birth in July–September 2020
with those in the same period in 2019, there were no
differences in demographic or baseline characteristics
(age, weight, height, region of birth, smoking, marital
status, and parity). Women giving birth during lockdown
had a lower rate of multiple pregnancies (1.8% vs 2.8%,
P5.015). We observed significantly lower rates of pre-
maturity before 28 weeks of gestation (0.4% vs 0.8%,
odds ratio [OR] 0.46, 95% CI 0.21–0.99, P5.047), before
34 weeks (2.6% vs 3.6%, OR 0.71, 95% CI 0.51–0.98,
P5.038), and before 37 weeks (8.3% vs 10.1%, OR 0.81,
95% CI 0.67–0.98, P5.034).

The effect was stronger in medically indicated
prematurity, but a smaller nonsignificant decrease in
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spontaneous preterm birth was observed. These findings
were not associated with increased rates of stillbirth or

birth of small-for-gestational-neonates. The effect was
also independent of multiple pregnancies (adjusted OR

Fig. 1. Interrupted time-series analysis between January 2018 and September 2020. The blue and red circles represent the monthly
rates of preterm birth at less than 37 weeks of gestation before and after July 2020, respectively. The blue and red squares represent the
monthly rates of preterm birth at less than 28weeks of gestation before and after July 2020, respectively. The shaded area represents the
lockdown period (n526,895, excluding 269 pregnancies that did not result in a liveborn neonate, P5.007 for the difference in trends
of preterm birth at less than 37 weeks of gestation).
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Table 1. Pregnancy Outcomes of Women Who Delivered Between July and September 2020 and Those
Who Delivered Between July and September 2019

Outcome
Delivery July–September

2020 (n52,448)
Delivery July–September

2019 (n52,514) OR (95% CI)

No. of neonates 2,491 2,584 —
Major fetal abnormality 59 (2.4) 73 (2.8) 0.83 (0.59–1.18)
Any stillbirth 19 (0.8) 38 (1.5) 0.51 (0.30–0.89)
Stillbirth of structurally normal fetus* 11/2,432 (0.4) 25/2,511 (1.0) 0.45 (0.22–0.91)
Preterm birth at less than 37 wk† 202/2,427 (8.3) 250/2,481 (10.1) 0.81 (0.67–0.98)

Spontaneous 100 (4.1) 114 (4.6) 0.89 (0.68–1.17)
Medically indicated 102 (4.2) 136 (5.5) 0.76 (0.58–0.98)

Preterm birth at less than 34 wk† 63/2,427 (2.6) 90/2,481 (3.6) 0.71 (0.51–0.98)
Spontaneous 34 (1.4) 45 (1.8) 0.77 (0.49–1.20)
Medically indicated 29 (1.2) 45 (1.8) 0.65 (0.41–1.04)

Preterm birth at less than 28 wk† 9/2,427 (0.4) 20/2,481 (0.8) 0.46 (0.21–0.99)
Spontaneous 7 (0.3) 13 (0.5) 0.55 (0.23–1.34)
Medically indicated 2 (0.1) 7 (0.3) 0.29 (0.06–1.40)

Birth weight less than the 10th percentile‡ 248/2,421 (10.2) 260/2,485 (10.5) 0.98 (0.81–1.17)
Birth weight less than the 3rd percentile‡ 61/2,421 (2.5) 46/2,485 (1.9) 1.37 (0.93–2.01)
Admission to NICU or SCN‡ 390/2,421 (16.1) 434/2,485 (17.5) 0.91 (0.78–1.05)

OR, odds ratio; NICU, neonatal intensive care unit; SCN, special care nursery.
Data are n (%) or n/N (%) unless otherwise specified.
Bold indicates statistically significant results at a 0.05 significance level.
* Denominator is the total number of neonates without major abnormalities (2,432 in the second epoch and 2,511 in the first epoch).
† Denominator is the number of pregnancies that resulted in at least one live birth (2,427 in the second epoch and 2,481 in the first epoch).
‡ Denominator is the number of neonates born alive without major abnormalities (2,421 in the second epoch and 2,485 in the first epoch).
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for birth at less than 34 weeks of gestation 0.71, 95% CI
0.53–0.96, P5.026). Pregnancy outcomes are summa-
rized in Table 1.

DISCUSSION

Australia adopted strict mitigation measures, reach-
ing a score of 80 in a 1–100 stringency scale after July
2020,5 and the lockdown was stricter still in Mel-
bourne. Between July 8 and September 28, 2020,
leaving the house was permitted only for “essential”
workers, seeking health care, 1 hour a day of exer-
cise, or shopping for necessities while staying within
5 km from home. Gatherings between more than two
people were prohibited. A daily curfew was intro-
duced from 8:00 PM, and mask wearing outside of
the home became mandatory.

We confirm an association between lockdown
and reduced preterm birth rates.1–3 The reduction that
occurred was stronger in medically indicated than in
spontaneous prematurity and, reassuringly, without
increases in stillbirth or undetected small-for-
gestational-age neonates. Conversely, we also found
a decrease in stillbirth rates during lockdown. The
effect persisted after adjustment for twin pregnancies.
Lockdown may reduce prematurity rates through life-
style changes including cessation of work, increased
hygiene measures, social distancing resulting in fewer
infections by common pathogens, less air pollution, or
perhaps other factors not yet delineated. Although
most interventions to reduce the risk of prematurity
apply to high-risk populations and have limited effect,
lockdown affected the entire population.

A limitation of our study is that women and
children who qualify for our cohorts do so condi-
tional on delivery, which, together with possible
unmeasured confounding by differences in mater-
nal demographics and clinical characteristics, may
affect the comparability and likely explains the

difference in multiple pregnancy rates between the
two groups. Comparability might be further
affected by the milder restrictions that occurred in
Melbourne in April–May 2020. Future studies are
needed to better quantify the effect of lockdown in
relation to gestational age, subgroup effects, and to
establish potential causative factors.
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