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Abstract  

Objective: To evaluate if the number of admitted extremely preterm (EP) infants (born before 28 

weeks of gestational age) has changed in the neonatal intensive care units (NICUs) of the 

SafeBoosC-III consortium during the global lockdown when compared to the corresponding time 

period in 2019.  

Design: This is a retrospective, observational study. Forty-six out of 79 NICUs (58%) from 17 

countries participated. Principal investigators were asked to report the following information: 1) 

Total number of EP infant admissions to their NICU in the three months where the lockdown 

restrictions were most rigorous during the first phase of the COVID-19 pandemic, 2) Similar EP 

infant admissions in the corresponding three months of 2019, 3) the level of local restrictions during 

the lockdown period and 4) the local impact of the COVID-19 lockdown on the everyday life of a 

pregnant woman. 

Results: There was no significant difference between the number of EP infant admissions during 

the three most rigorous lockdown months of the COVID-19 pandemic compared to the 

corresponding three months in 2019 (n=428 versus n=457 respectively, p=0.33). There were no 

significant changes within individual geographic regions and no significant association between the 

level of lockdown restrictions and change in the number of EP infant admissions (p=0.334). 

Conclusion: This larger ad hoc study did not confirm previous studies’ report of a major reduction 

in the number of extremely preterm births during the first phase of the COVID-19 pandemic.  

 

 

 

All rights reserved. No reuse allowed without permission. 
perpetuity. 

preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in 
The copyright holder for thisthis version posted October 5, 2020. .https://doi.org/10.1101/2020.10.02.20204578doi: medRxiv preprint 



   
 

4 
 

Background  

On the 11th of March 2020, COVID-19 was declared a pandemic by the World Health Organisation, 

which led to an almost worldwide lockdown (1). During the lockdown, reductions in extremely 

preterm birth rates and extremely low birth weight infants have been reported in Danish (2) and 

Irish (3) studies. The Danish study reported a decrease in the number of infants born extremely 

preterm (EP, infant born before 28 weeks gestational age). The study reported one EP infant from 

the 12th of March to the 14th of April of 2020 compared to a mean of 11.4 over the same time period 

of the preceding five years, in all of Denmark (2). The same trend was seen in the Irish study, 

relying on data from one hospital in Ireland, where no extremely low birth weight infants 

(<1000gm) were born from January to April in 2020, compared to a mean of 4.9 from January to 

April during the preceding 20 years (3). A Nepalese study (4) based on nine health institutions 

reported the contrary, with an increase in the preterm birth rate (infants born before 37 weeks 

gestational age) from 16.7% (2125 preterm births out of 13189 births) between 1st of January to 30th 

of May 2019 to 20.0% between 1st of January to 30th of May 2020 (1342 preterm births out of 7165 

births). However, as can be seen in the numbers, the overall registered number of births in the time 

period dropped from 13189 in 2019 to 7165 in 2020. Thus, it is plausible that healthy mothers with 

uncomplicated pregnancies delivering at term age might have given birth outside the hospitals, 

while babies delivered preterm may have happened at the hospitals as usual (4).  

Regarding the Danish and Irish studies, the number of extremely preterm and extremely low birth 

weight infants were small and thus, the results should be interpreted with caution (5). An article in 

the New York Times additionally reported that several neonatologists from neonatal intensive care 

units (NICU) worldwide, had observed a decrease in local prematurity rates, while other 

neonatologists observed the contrary (6). The same observations were reported within the 

SafeBoosC-III consortium through verbal communication.  

The COVID-19 pandemic has disrupted clinical trials across the world and affected the ability to 

conduct trials in a safe and effective manner (7). Thus, many trials have slowed down, been 

suspended, or even terminated, due to the difficulties of conducting research under lockdown 

conditions (7). The SafeBoosC-III trial investigates the benefit and harms of treatment guided by 

cerebral near-infrared spectroscopy monitoring compared with treatment and monitoring as usual in 

extremely preterm infants (8). Despite having a vulnerable population, potentially at increased risk 

of complications to a COVID-19 infection, the trial was able to proceed in most countries.  
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Only a few NICUs were forced to suspend enrolment. During the COVID-19 lockdown, NICUs 

proceeded with trial preparation tasks and the number of NICUs open for randomisation was 

steadily increasing. However, despite a 60% increase in the number of hospitals open for 

randomisation in the SafeBoosC-III trial from January to May, the average monthly number of 

randomisations per NICU dropped drastically in March, simultaneously with the spread of COVID-

19 across Europe, as can be seen in figure one. Given the contradictory reports in the published 

studies on prematurity rates during the COVID-19 lockdown, and the variability in observations 

from neonatologists and investigators worldwide, we decided to examine the effect of the COVID-

19 pandemic on prematurity rates further. For the SafeBoosC-III trial, the change in EP admissions 

is most relevant, as this is the eligibility criteria. The purpose of this study is therefore to evaluate, if 

the number of admitted EP infants has changed in NICUs within the SafeBoosC-III consortium 

during the global lockdown. Furthermore, we wish to evaluate if there is a difference within 

geographical regions, or an association of the level of local lockdown restrictions and change in the 

number of EP infant admissions.  

 

 

 

Figure 1: Number of randomisations per month within each NICU actively randomising infants in the 

SafeBoosC-III trial during the last nine months. 
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Study design and methods 

This is a retrospective, observational study, based on the NICUs in the consortium of the 

SafeBoosC-III randomised clinical trial (8). The principal investigators from all of the 79 NICUs in 

the consortium, were invited to participate in this study by e-mail and asked to report the following 

information: 1) the number of EP infants admitted to their NICU within the three months, where the 

lockdown restrictions were most rigorous during the first phase of the COVID-19 pandemic, 2) the 

number of EP infants admitted within the corresponding three months of 2019, and 3) the level of 

restrictions imposed upon the public, during the most rigorous three months of the lockdown 

period, in a Likert scale format from one to five. The consecutive three months where the lockdown 

restrictions were most rigorous during the first phase of the COVID-19 pandemic were subjectively 

defined by local principal investigators. The scale used to classify the level of lockdown restriction, 

is a modified scale inspired from the New Zealand COVID-19 alert system (9), with one being the 

normal state of society, two being mild restrictions, three being moderate restrictions, four being 

strong restrictions and five being very strong restrictions (full scale in appendix 1). Principal 

investigators reported that the data on the number of EP infant admissions was collected from 

admissions logbooks, NICU databases, hospital databases, and in one case, from a national registry.  

Investigators were also asked to categorise the impact of the COVID-19 lockdown on the everyday 

life of a pregnant woman, and additionally, if they believed that the lockdown restrictions could 

possibly lead to a non-admittance of EP infants (e.g. intrauterine death due to delayed admittance of 

the mother, no possibility to transfer the baby from place of birth to a tertiary centre). Lastly, 

investigators were asked if there within the last year had been any major changes in the organisation 

of perinatal care in their area/region, which may have changed the number of EP infant admissions 

to their respective NICU. The full data report template can be found in appendix 1.   

Outcomes  

The primary outcome was the difference in the total number of EP infant admissions during the 

three months with the most rigorous lockdown restrictions during the first phase of the COVID-19 

pandemic, compared to the corresponding three months in 2019. 

Secondary outcomes were 

1) The change in the number of EP infant admissions within the following regions: Asia, 

Eastern Europe, Southern Europe, Northern Europe, Western Europe, North America  
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2) The correlation between the level of the local lockdown restrictions and change in the 

number of EP infant admissions. 

Exploratory outcomes were 1) the likelihood that restrictions inside or outside health institutions in 

the investigators country/region, have led to non-admittance of EP infants, 2) if any major changes 

in the organisation of perinatal care had occurred locally, which may have changed the number of 

admissions of EP infants and 3) the impact of the COVID-19 lockdown on the everyday life of a 

pregnant woman.  

Statistical analysis 

The total number of EP infant admissions, during the three months with the most rigorous 

lockdown restrictions in 2020, during the corresponding three months in 2019, within each region 

and within each level of lockdown restriction, were reported as numbers (n). The primary outcome, 

as well as the secondary outcome regarding the change in the number of EP infant admissions 

within each geographical region, were analysed using Chi-square tests for 1x2 tables. To analyse 

the correlation between the local level of lockdown restrictions and the change in number of EP 

infant admissions, we used simple linear regression. The exploratory outcomes did not undergo 

statistical analysis but were reported and discussed. For the primary outcome, an alfa level of 5% 

was chosen as a threshold for significance. To correct for multiple testing in the secondary 

outcomes, we chose an alfa level of 1%. Statistics were conducted in IBM SPSS Statistics 25 (IBM, 

Armonk, NY, US). 

Sample size calculation 

In a previous funding application for the SafeBoosC-III trial, we estimated that the 93 NICUs taking 

part in the application, had a total of 3000 EP infant admissions per year. Therefore, we expected 

that each of the participating NICUs would have approximately 30 admissions in 2019, i.e. 

approximately seven admissions in a three months period. Therefore, if half of the NICUs in the 

SafeBoosC-III consortium (i.e. 40 NICUs) participated, we would expect a total of 280 EP infant 

admissions within the 40 NICUs in 2019. Thus, a 16.5% change in the primary outcome would be 

needed, to show a statistical significance with a 5% alfa level as threshold.   

Predefined regions based on the active SafeBoosC-III NICUs can be found in table 1 
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Table 1: predefined regions within the 79 NICUs in the SafeBoosC-III consortium  

Asia Eastern 

Europe 

Southern 

Europe 

Northern 

Europe 

Western 

Europe 

North 

America 

India, China Austria, Poland, 

Czech Republic, 

Ukraine, Turkey 

 

Spain, Portugal, 

Italy, Greece 

Denmark, 

Norway 

Germany, UK, 

Ireland, 

Switzerland, 

Belgium 

USA 

 

Ethical considerations 

The Danish National Committee on Health Research Ethics ruled that this study did not constitute a 

health research project, therefore permission to conduct this study was not necessary. To our 

knowledge, two participating European NICUs consulted with their local ethical committee, 

regarding the need for approval, but this was not required either. This study was registered on 

clinicaltrials.gov (NCT04527601) 

Results 

A total of 885 EP infants were admitted to 46 NICUs across 17 countries (Austria, Belgium, China, 

Czech Republic, Denmark, Germany, Greece, India, Ireland, Italy, Norway, Poland, Switzerland, 

Spain, Turkey, UK, USA); 428 during the three months with the most rigorous lockdown 

restrictions in 2020, and 457 in the corresponding three months of 2019 (p=0.33). Furthermore, no 

significant differences were found in the number of admissions between 2020 and 2019 within the 

individual six predefined geographical regions (table 2, fig. 2). 

Table 2: EP infant admissions in 2019 and 2020 within each predefined geographic region 

EP = extremely preterm (gestational age below 28 weeks) 

Region EP infant admissions 

during three months of 

most rigorous restrictions 

in 2020 (n) 

EP infant admissions during the 

corresponding three months of 

2019 (n) 

p-value  

North America 50 52 0.84 

Northern Europe 39 48 0.34 

Eastern Europe 89 114 0.19 

Southern Europe 103 106 0.83 

Western Europe 85 95 0.45 

Asia 62 42 0.05 

Total 428 457 0.33 
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Figure 2. Change in percent in extremely preterm admissions between the three months with the most rigorous 

lockdown restrictions in 2020, compared to the corresponding months of 2019 in the 46 participating NICUs in the 

SafeBoosC-III consortium.  

The linear regression analysis showed no significant correlation between the level of lockdown 

restriction and change in the number of EP infant admissions (p=0.3) (table 3).  

Table 3: Number of EP infant admissions in 2019 and 2020 stratified by level of lockdown restriction 

Level of lockdown restrictions EP infant admissions during the 

three months with the most 

rigorous lockdown restrictions in 

2020 (n) 

EP infant admissions during the 

corresponding three months of 2019 (n) 

1 (no difference) - - 

2 - - 

3 42 37 

4 64 66 

5 (most severe)  322 354 

 

When investigators were asked to describe the impact of the COVID-19 lockdown on the everyday 

life of a pregnant woman, 33 out of 46 (72%) answered that they thought the change had been 

NICU = Neonatal Intensive Care Unit 
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radical or very radical (table 4). Two out of 46 (4%) answered they thought the change had been 

little or very little. Investigators were furthermore asked to classify the likelihood that restrictions 

outside or inside health institutions in their country/region, could have led to non-admittance of EP 

infants. Thirty-four out of 46 (74%) answered that they thought it was unlikely or very unlikely 

(table 4). Three out of 46 (7%) answered that they thought it was likely or very likely.  

Table 4: reporting of exploratory outcome results 

Likert scale 1 2 3 4 5 

Impact of the COVID-19 lockdown on the everyday 

life of a pregnant woman (one being no change, five 

being radical change) 

n=0 n=2 n=8 n=19 n=14 

Likelihood of restrictions outside or inside health 

institutions in their country/region could have led to 

non-admittance of EP infants  

(one being very unlikely, five being very likely) 

n=22 n=12 n=6 n=2 n=1 

 

Of the 46 participating investigators, seven reported of changes in the structure and organisation of 

perinatal care within their NICU. This included reports of nursing staff being rotated to COVID-19 

services, increase or decrease in the NICU bed capacity due to structural changes caused by 

COVID-19 and COVID-19 testing of all patients before admission. One investigator also suspected 

that online consultations instead of on-site consultations with mothers could have led to a greater 

amount of intrauterine complications and thus, preterm births.  

Discussion 

Based on 885 EP infant admissions from 46 NICUs across 17 countries, this international 

retrospective, observational study found no significant difference in the number of  EP infant 

admissions during the three months with the most rigorous lockdown restrictions during the first 

phase of the COVID-19 pandemic compared with the corresponding three months in 2019. 

Furthermore, no significant differences in number of EP infant admissions were seen within the 

geographical regions. There was no correlation between levels of lockdown restrictions and change 

in the number of EP infant admissions.  

To our knowledge, this study is the largest so far, evaluating the effect of the first phase of the 

COVID-19 pandemic on EP infant admissions. We exceeded the indicative sample size, which 
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decreases the risk of type II errors, and to some extent compensates for the correction for multiple 

testing in the secondary outcomes (10). Furthermore, the protocol for this study was registered at 

clinicaltrials.gov before analysis of any data, thereby reducing the risk of selective outcome 

reporting bias (11). 

As COVID-19 is an emergency, we decided to move quickly and therefore, the principal 

investigators only had three weeks (Aug 28th -Sep 13th, 2020) to report the data. It is plausible that 

the participation would have been better if we had prolonged the data collection time. Thirty-three 

NICUs of the SafeBoosC-III consortium did not participate in this study, for reasons which are 

uncertain. This imposes a potential bias. Furthermore, the data was self-reported, not verified by a 

third party, and collected in an unblinded fashion. We compared only with the corresponding time 

period in 2019.  Numbers may have differed in the preceding years. It is also relevant to point out, 

that the three months where the lockdown restrictions were most rigorous, might not necessarily be 

the peak months in terms of COVID-19 cases. Thus, the results from this study do not reflect the 

number of admissions during the months with most COVID-19 cases. Simple and subjective 

judgements were used of the level of lockdown restriction, whether the lockdown had an impact on 

the life of pregnant women and whether lockdown restrictions could possibly lead to non-

admittance of EP infants. This may pose as a limitation in regards to response bias. It is plausible, 

however, that most of these biases would have induced a false association between the change in 

numbers and the possible explaining factors. Many of the principal investigators participating in this 

study, are representing NICUs from the same countries (e.g. five NICUs from Belgium). It is 

plausible that some EP infants are transferred between hospitals within the same country, which 

potentially could lead to a false high number of total admissions, since the same EP infant would 

count as an admission in more than one hospital. Such an issue would cause a false high number of 

admissions and thereby, a false high power. For EP infants re-admissions are likely, due to e.g. 

respiratory, gastro-intestinal or sensory problems. If re-admissions are included in the counted 

infants, this could also cause a false high power, however if it is done consistently for both 2019 

and 2020 numbers, it will unlikely bias results. The analysis of number of admissions within each 

geographical region revealed no statistically significant differences between the three months where 

the lockdown restrictions were most rigorous in 2020 compared to the corresponding months of 

2019. The p-values were adjusted to correct for multiple testing in the secondary outcome analyses. 

Furthermore, the small number of admissions which each region increases the risk of type II errors 

(10). Thus, studies with a larger number of admissions within each geographical region are needed. 
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The results from this study are contradictory to previously published literature (2)–(4) and may 

indicate, that when investigated on a global level, the effects of the lockdown caused by the 

COVID-19 pandemic on the rate of extremely preterm birth are small. Lockdown restrictions 

causing pregnant women to be more likely to stay home, may certainly influence several risk factors 

for preterm birth, such as stress and prolonged standing at work as well as infections on one side 

and the clinical processes leading to physician induced birth on the other side. Despite the number 

of EP admissions did not significantly differ between 2019 and 2020, the average number of 

randomisations dropped significantly in March 2020, where the COVID-19 pandemic spread across 

Europe. Possible explanations could be that several NICUs participating in the SafeBoosC-III trial, 

were forced to suspend all clinical research, due to the pandemic. In other NICUs, some staff 

members were re-allocated to clinical duty in COVID-19 departments. Furthermore, some NICUs 

split the clinical staff into smaller groups, so that fewer staff members were working simultaneously 

in the NICU, as a preventive measure to avoid the spread of COVID-19 within the department 

(personal communication). Such measures could all potentially affect the number of randomisations 

in SafeBoosC-III.    

We have studied the immediate effects of lockdown. Delayed effects are also possible. The 

existence of neonatal networks and national registries will allow much stronger epidemiological 

studies to be done in the future, including examining the effects on the children themselves. 

Conclusion 

This larger ad hoc study did not confirm previous studies’ report of a major reduction in the number 

of extremely preterm births during the first phase of the COVID-19 pandemic.  
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What is already known about this topic 

- Premature birth is the leading cause of under-five mortality globally 

- Lockdown measures of the COVID-19 pandemic may have led to a decrease in the birth rate 

of extremely preterm infants 

What this study adds 

- The number of extremely premature infant admissions to NICUs taking part in the 

international SafeBoosC-III trial did not significantly decrease during the three most 

rigorous months of lockdown restrictions caused by the first phase of the COVID-19 

pandemic  

- There were no differences in the change of extremely premature infant admissions across 

geographic regions during the COVID-19 lockdown 

- Level of lockdown restrictions do not seem to be associated with a change in extremely 

preterm infant admissions 
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Appendix 1 

Data sheet 

1) NICU:  

  

2) Author and affiliation:  

 

3) Start and end dates for three months of peak (defined as three consecutive months with most rigorous 

restrictions):  

 

4) Extremely preterm infant count 

 

 

 

 

 

 

5) Has there been any major changes in the organisation of perinatal care in your area which could be 

expected to change the number of admissions of extremely preterm infants to your NICU from 2019 to 

2020? Tick the box with an x, which you find most correct 

 

 

 

If yes, please describe:  

6) Please describe where/how you have obtained this data (admission logbook, NICU or hospital database, 

national registry, other: please describe):  

 

7) On a scale from 1-5, one being very little change and five being radical change, how would you describe 

the impact of the COVID-19 lockdown on the everyday life of a pregnant woman (tick the box with an x, 

which you find most correct)  

 

   

8) On a scale from 1-5, one being very unlikely and 5 being almost certainly, how likely do you think that 

the COVID-19 restrictions outside and inside health institutions in your country/region has led to non-

admittance of an extremely preterm infant. Causes could be intrauterine death, or no transfer from 

place of birth (tick the box with an x, which you find most correct)  

 

 

 

 

 

 

Count of infants GA<28 weeks admitted to 

your NICU during the peak three months of 

COVID-19 pandemic 

Count of infants GA<28 weeks admitted to 

your NICU during the same three months in 

2019   

Yes  

No  

1  

2  

3  

4  

5  

1  

2  

3  

4  

5  
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9) On a scale from 1-5, one being no change in society and five being very strong change, would you 

describe the most rigorous restrictions in your country during the three peak months of the COVID-19 

pandemic. Please base your answer on the following figure below: 

 

Tick the box with an x, which you find most correct: 

 

 

 

 

 

 

 

 

1  

2  

3  

4  

5  
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