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Abstract

Calvert et al. (2023) meta-analyzed effect estimates from interrupted time series (ITS)
analyses of changes in preterm birth- and stillbirth rates following the first four months
lockdown in various countries. Evidence for small relative reductions was reported
regarding preterm birth rates in high income countries, which was not countered by an
increase in stillbirth rates. This comment attempts to (recreate) reproduce these findings
in population-based samples. To check robustness, effect size estimates were additionally
obtained after accounting for for serial autocorrelation. Due to restricted data access, the
data for reproduction were not identical to those analyzed by the original study, but were
extracted from the provided time-series plots of birth rates using a Web Plot Digitizer
(Rohatgi, 2024). Our results show very similar effect size estimates with ITS analysis
conducted using Poisson regression and their subsequent random-effects meta-analysis.
Despite of the methodological constraints arising from a lack of data openness, our
reproductive analyses provide reasonable indications for the robustness of “Changes in
preterm birth rate and stillbirth during COVID-19 lockdowns in 26 countries” by Calvert
et al. (2023).
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1 Introduction
In “Changes in preterm birth and stillbirth during COVID-19 lockdowns in 26 countries”
from 2023, Calvert et al. examined the effects of lockdown on preterm-, very preterm-,
spontaneous preterm-, and stillbirth rates (Calvert et al., 2023). The study used data from
a total of 52,067,596 births over the period of January 2015 to July 2020, collected from
26 countries. If individual country data sources included more than 90% of all births, these
data were considered population-based (this was the case for 18 countries) and non-
population-based for a percentage below 90%. There were 51,340,025 from population-
based and 727,571 from non-population-based data sources. Based on this data, i.e. birth
rates before lockdown, weighted interrupted time series (ITS) models were fitted on the
monthly log(odds) of birth rates to estimate a predicted value at a specific point in time.
The models were created as follows:
“Given that countries could have different trends in perinatal outcomes, we fitted five different
potential models for each outcome for each country evaluating the trend as a linear, square,
quadratic, logarithmic and second-order polynomial effect. The model with the lowest Akaike
Information Criterion was chosen as the best fit model. We assessed the goodness of fit of the best
model by examining the standardized residuals. Second, to compare the forecast of the best fit
model to the post-lockdown observed values, we refitted the model to the pre-lockdown

observations using the same trend effect selected through the Akaike Information Criterion.” (cf.
ibid. p. 539).

The ITS predicted birth rates based on the months before lockdown as they would be, if
lockdown had not occurred. The odds ratios were then calculated by comparing the
estimated values with the actual values. For preterm, very preterm, spontaneous preterm
and stillbirth, separate data sets were created and within these, prediction estimates
were calculated for each country. Pooled ORs were calculated for each dataset using a
random-effects meta-analysis, with subgroups created within the datasets based on
country income (high income, upper-middle income). For any further in-detail
information on the methods used in the original study, please check Calvert et al (2023)
p. 539. For defining perinatal outcomes and lockdown, the authors used global standard
definitions which can be found at Calvert et al. (2023) p. 538.

As different countries provided different sorts of data (some only live births, some

all births) questions of comparability arose, which were consecutively addressed by
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sensitivity analyses. First, an ITS analysis was conducted exclusively for countries whose
preterm birth rates were based on all births (as opposed to live births only). Secondly, an
ITS analysis was conducted including all preterm births from 28 weeks' gestation
onwards. Thirdly, to eliminate the influence of the countries with the highest birth rates,
an ITS analysis was carried out excluding the USA and Brazil.

This present report was prepared for the Institute for Replication (Brodeur et al.,
2024). It investigated whether the analytical results of Calvert et al. (2023) are
recreationally reproducible using an extraction tool to gather the data depicted in the
original studies graphs, and Poisson regression for the ITS analysis. Robustness was

further investigated by accounting for serial autocorrelation of the dependent variable.

1.1 Results of the original study
The meta-analysis of the population-based data shows a slight reduction in the effects of

lockdown on the preterm birth rate.

population bases date indicated small reductions in the first (OR 0.96, 95% C/ 0.95-0.98, P < 0.001),
second (OR0.96, 95% C/ 0.92—-0.99, P = 0.03), and third month (OR 0.97, 95% C/ 0.94-1.00, P = 0.09)
of lockdown, but none in the fourth month (OR 0.99, 95% C/ 0.96—-1.01, P = 0.34) Between-country
heterogeneity (/) was 0%, 64%, 53% and 34% for the first to fourth month of lockdown,
respectively. Stratifying by country income level indicated similar reductions in the odds of
preterm birth for both high and upper-middle-income country settings, with higher between-
country heterogeneity among upper-middle-income countries. (Calvert et al., 2023, p. 530)

The analysis of very preterm and spontaneous preterm birth rates, on the other hand,

shows no or weak effects.

For very preterm births there was no evidence of an impact of lockdown over the four months of
lockdown with ORs for all population-based datasets varying between 1.00 and 1.02 and CIs
spanning the null value. For spontaneous preterm births, in the subset of countries with data
available, there were small relative decreases (3—4%) in the first three months following lockdown
in HICs, but not in Brazil, the only upper-middle-income country providing these data. There was
also evidence for a decrease in the fourth month of lockdown using only the non-population-based
data (OR 0.88, 95% Cl 0.78-0.99, P = 0.04, I*= 0%) (cf. ibid. p. 531).

Following results for the correlations between lockdown and stillbirth rate were revealed:

we found no clear evidence of an impact of lockdown on stillbirth in the first month of lockdown
overall (OR 1.04, 95% C10.99-1.09, P = 0.10, I?= 0%), but an increase was observed when restricting
to HICs (OR 1.14, 95% CI 1.02-1.29, P = 0.02, I? = 0%), driven by Canada (OR 1.26, 95% CI 1.04-1.51,
P =0.02). There was an increase in the odds of stillbirth across all population based datasets in the
second (OR 1.07, 95% Cl 1.02-1.12, P =0.001, /2= 0%), third (OR 1.08, 95% CI 1.02-1.13, P =0.004,
>=0%) and possibly fourth month (OR 1.07, 95% CI 1.00-1.15, P =0.07, /*=11%) of lockdown.
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These ORs were driven largely by Brazil and when we restricted the meta-analysis to HICs only, we
found no evidence for an association between lockdown and stillbirth in the second month (OR
1.00, 95% Cl 0.88-1.12, P = 0.98, I>= 0%), third month (OR 0.99, 95% CI 0.88-1.12, P = 0.89, I>= 0%)
and fourth month (OR 1.01, 95% C/ 0.87-1.18, P =0.86, I>=13%) of lockdown (cf. ibid. p. 531).

Overall, a reduction in the preterm birth rate of 3-4% was observed in the months of the
lockdown; at the same time, the results did not indicate an opposite increase in the
stillbirth rate (in high-income countries), which could have served as an explanation for
the falling preterm birth rates. The sensitivity analyses showed “negligible changes in the
country-specific estimates of the impact of lockdown on preterm birth rates” (cf. ibid. p.
533) when excluding countries that only provided live birth data and when restricting
preterm births to >28 weeks' gestation. Excluding the USA and Brazil, which together
account for more than 70% of the births included in the original study, also resulted in

negligible changes in the effect estimates (cf. ibid. p. 536).

1.2 Aims of this study

This study tests the original study for recreate reproducibility and robustness
reproducibility (Dreber & Johanneson, 2023). Constitutively, it evaluates, as defined in
the above-mentioned study, whether the results of the original study can be reproduced
without access to the original data and the original code, using only the information given
in the original study, but also tests if the results are robust to alternative analytical
decisions (cf. ibid.). The hypothesis is that no significant differences will be found
between the results of the original study and the results of this report, both for Poisson

regression and when controlling for autocorrelation.
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2 Methods

This report attempts to reproduce the findings of the original study despite the lack of
access to the individual patient data (IPD) of the original study. There were several
methodological hindrances in the reproduction as will become clear below. The following

section presents these hindrances as well as the solutions used.

2.1 Data

One of the main differences between this report and the original study lies in analyzed
data. The Calvert et al. (2023) were unable to provide direct IPD access, whereas the data
curating SAIL databank refused to provide IPD access without financial compensation of
utilizing their infrastructure for the purpose of the present replication endeavor.
Consequently, this report had to rely on the aggregated data that were extractable from
the original studies graphs. The procedure was as follows.

Fig. 1 and Extended Data Fig. 1-3 in the original study show the crude rates of
preterm births, very preterm births, spontaneous preterm births and stillbirths
(calculated as relative number of births per month) for each country during the time
period from January 2015 to July 2020, consisting of on average 67 data points per
country and type of birth. These monthly data are marked and extracted using the Web
Plot Digitizer data extraction tool (Rohatgi, 2024). The reliability and validity of this
method and the instrument have been proven by numerous studies (Drevon et al., 2017;
Van der Mierden et al., 2021). To additionally ensure the highest possible reliability, the
data of each graph is digitized three times and the intraclass coefficient is calculated from
the given data. Furthermore, Wilcoxon sign rank test (Woolson, 2005) is used to evaluate
if differences in the first month of lockdown in preterm birth do significantly deviate in
the replication from original data. The mean value from all extracted data finally forms

the data set that is used for further analysis.

2.2 Interrupted time series (ITS) analysis
Following the analysis plan of the original study, ITS analyses are also carried out for this
report. As reported by Calvert et al. (2023), the tutorial by Bernal, Cummins and

Gasparrini (Bernal et al., 2017) was used to specify and implement these analyses. Due to



Institute for Replication I14R DP No. 222

the unavailability of IPD, however, ITS models are not fitted to monthly log(odds) of the

births, but on the monthly log(rate) using Poisson regression.

2.2.1 Recreate Reproducibility

To enable the utilization of Poisson regression, the extracted data were transformed into
integer counts, that is, the crude rates extracted from the graphs were multiplied by a
value of 100 (e.g. Australia: preterm birth rate approx. 6.86%100 = 686). Likewise, the
reference population that was originally used to calculate those crude rates, was rescaled
to 10,000 births per month and included as regression offset. The obvious disadvantages
of this modeling approach are that any monthly fluctuation in total births is disregarded
and that the individual contribution of each country to the final meta-analyses becomes
dependent on the length of their respective time series. The latter challenge will be
addressed in more detail later, when it comes to the calculation of pooled effect
estimates.

For subsequent model selection, the analytical procedure proposed by Bernard
et. al. (2017) is closely adhered to: ITS modeling regresses the accordingly offset birth
counts on the time (scaled in months) relative to lock-down and allows for variability in
intercept and slope across countries and birth types alike the original study. Linear,
guadratic, cubic, quartic and logarithmic models of time were fitted, and the best fitting
model was determined using the Akaike Information Criterion (AIC; Akaike, 1998; Calvert
et al., 2023). Fourier transforms were applied to model seasonal trends and capture the
periodic patterns in the data (Akula, 2020). Different harmonics (pairs of sine and cosine
functions) (1; 2; 3) were evaluated and the best-fitting model was determined with AIC
again and used further. Based on the selected models and the respective pre-lockdown
data, predictions of birth rates were generated for the first three-, respectively four
months of lockdown. Odds ratio (OR) was calculated by dividing the observed values by

the predicted values.

2.2.2 Robustness Reproducibility
To check the robustness of the results of the original study, autocorrelation was further
investigated, as the description of the methodology in the original study does not indicate

if this was considered. Autocorrelation occurs when the residual of a data point t of a
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time series is correlated with the residual of another data point of the previous period
t —1; t — 2; etc. (Stocker, 2023, p. 2). As a result, the standard errors of these values are
also correlated, which in turn can lead to distortion of the standard errors and invalid test
statistics (cf. ibid., p. 14). In principle, autocorrelation in time series data is rarely a
problem, as it is often caused by seasonal fluctuations and can be managed after
controlling for those (Bernal et al., 2017). Nevertheless, autocorrelation plots showed
significant autocorrelations on one or more lags in about half of the data sets. To
determine whether these depicted autocorrelations have a significant impact on the
effect sizes, the used model was extended by a term that temporally lags the dependent
variable (ldv). This is a common and robust method for dynamic models to reduce
autocorrelation (Keele & Kelly, 2005), which is particularly useful since this is a less
complex extension and easily added to the model.

In terms of robustness testing, the aim of this report was therefore not to find the
"perfect" model, but to check whether the original model is robust enough to cope with
autocorrelation and therefore not to allow the effect estimates to deviate significantly
from those of this model. In order to minimize the complexity of the model and not to go
beyond the scope of this report, only the value of the numerically largest lag (if significant)
of each country was integrated into the corresponding model as a |dv. For similarly large
lags, the better fitting model was selected using AIC. However, adding a Idv into the
model leads to the exclusion of the same amount of data as the numerical value of the
Idv. To minimize loss of information, only a lag that did not lead to the exclusion of more
than 10% of data was chosen, otherwise the highest within the 10% range was taken as
replacement. As multicollinearity can increase after the inclusion of an Idv, this was also

checked.

2.3 Meta-analysis

In the final step of replication, pooled odds ratios (OR) and their confidence intervals (C/)
were obtained. As in the original study, a random-effects meta-analysis was carried out
(Calvert et al., 2023; DerSimonian & Laird, 1986), both for the high-income and upper-
middle income subgroups and for all countries in a data set together. The weights

assigned to the individual countries were taken from the original study, the reason for
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this being unavailability of IPD for the replication. Basically, the pooled log(OR) result
from the following formula (Borenstein et al., 2009, p. 73):

Bpooted = M whereby: w; = ————

Y, wi Varianceij+ T

As the variance is in turn dependent on the sample size N, in such a way that a higher N
leads to smaller variances and thus to higher weights w;, this has the effect that individual
countries with higher birth rates, that is, higher N are weighted much more heavily in the
calculation of 6,,441cq- As stated in paragraph 2.2.1, the ITS regression modeled birth
counts assuming a time- and country-invariant reference population of births. This
obviously has only a limited connection with the actual birth rate of each country, which
complicates comparability, as it leads to similar precision of effect estimates across
countries and thus to their much more homogeneous contribution than in the original
study. To ensure that the present reproduction and the original study are also
comparable on a pooled effects level, the weights of the original study were used as the
most economic option. The calculation of the 95% confidence intervals of the pooled
effect is as follows (cf. ibid., p.74):

~

= Hpooled —1.96 * SE§

~

= epooled + 1.96 * SE§

LLg

pooled

ULg

pooled

1

Whereby: SEg = S

As mentioned in the previous section, the aim of this report is not to produce a "perfect
model" or an exact estimate of the change in preterm birth rates, but to probe for
differences in the results that might be attributable to model misspecification. With that
in mind, we suggest to not solely rely on the pooled effect estimates, but to also consider

the differences in the individual ORs computed by original study vs. this report.

2.4 Sensitivity analysis
Two sensitivity analyses were conducted. First, to mirror the procedure of the original

study, data from USA and Brazil were excluded in the meta-analysis for the association

10
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between preterm-birth rate and lockdown to rule out the influence of the two countries
with the highest birthrate by far, contributing over 70% of the births included in the
original study (Calvert et al., 2023).

Second, ITS analyses were performed for all countries across all types of births,
but instead of choosing the highest significant lag as the Idv in the regression model,
Y;_1was integrated as the Idv in all datasets, regardless of the actual autocorrelations. On
one hand it is possible that the most significant lag is only influenced by the structure of
the data or by chance, on the other hand lockdown in our data was only present for a
maximum of four months, which means the effects of it may not be captured by including
the most significant but the most recent event. As literature states, many observations
that exhibit autocorrelation tend to be strongest correlated to previous observations in
the very recent past anyway (Paoella, 2018). This means that including a Y;_; Idv as
standard, could possibly capture the effects of lockdown better while making the results
more robust in case they don’t deviate significantly from the original ones. All other

analytical decisions in this model remain the same as described in section 2.2.1.

2.5 Comparing the results

Firstly, the results of recreate reproducibility were compared with those of the original
study. Then the results after inclusion of the Idv are compared with those of the previous
replication study and those of the original study. Effect size estimates were compared at
both country-specific and pooled level. For the specific levels as for pooled effects
statistical tests such as the log-likelihood ratio test could not be used, due to the unknown
code and data, and therefore the N of the original study. The comparison of the results
was therefore carried out descriptively, looking at overlapping Cis. It would have been
possible to compare the regression models of recreate reproducibility with those of
robustness reproducibility via likelihood-ratio, but since the statistical comparison with
the original study, which is the most important one, was not feasible, and as the aim of
the robustness model was not to find the best fitting model, statistical comparison was
omitted. The replication is considered successful if effect estimates do not differ
significantly from those of the original study in terms of effect sizes and the direction of

the effects (Muradchanian et al., 2021).

11
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2.6 Availability of Data and Code
Code and data used were stored in an OSF repository and can be viewed at:

https://osf.io/g8dct/?view only=8c3498e1ce324{f098466878efd85c69

R version 4.4.0 was used to analyze the data. The coding was largely carried out with the
aid of relevant literature (Bernal et al., 2017, 2020; Field et al., 2012). ChatGPT v4 was
used in the creation of codes to produce figures as similar as possible to those in the

original study.

12
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3 Results

As methods, the results part was split into data extraction, recreational reproduction,

robustness reproduction, and sensitivity analysis.

3.1 Data extraction

The extraction of the data points of the individual graphs resulted in one data point per
month for the period of the data collected in the original study. Per country, this resulted
in @ maximum of 67 data points per data set (e.g. Brazil) or a minimum of 43 (Iran) with
3-4 being from lockdown. The precision of the extraction was high while not being exact,
as the mean deviation of the last four observed data points of the preterm data sets from
the reported observed data of the original study resulted in a percentage point value of
0.083 (very preterm: 0.012; spontaneous preterm: 0.046; stillbirth: 0.06). Wilcoxon
signed rank test showed no significant difference between original and replicated data
(P=0.516 for first month of observed preterm birth rates).

Intraclass correlation indicated that there were very high and significant
similarities between the three extraction processes, with ICCs varying between 0.92-1.00,
which allowed the mean value of the data to be used for further analysis (ICC outputs can
be found in the OSF repositorium).

One irregularity was spotted in the results part of the original study, as the
observed preterm data from Peru in Supplementary fig. 13-16 didn’t match the
corresponding graph depicted in figure 1 of the main study. This of course led to minor

effect size differences that were not attributable to the method used in this report.

3.2 Recreational Reproduction

Regarding preterm birth, on country specific level, effect size differences between the
original and the present work were small to non-existent, with 95% Cls overlapping. The
only exceptions being Peru, which was due to the incorrect data depicted in the graph,
and Iceland, which was probably due to the high fluctuation of the preterm birth data,
which leads to less precise estimates due to fewer data points used in the replication.
Pooled effects show a small but significant reduction in preterm birth in the first (OR 0.96,
95% Cl 0.92-0.99, P=0.020), second month (OR 0.96, 95% C/ 0.94-0.99, P=0.004) as they

did in the original study, but not in the third due to the influence of Peru, (OR 0.98, 95%

13
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Cl 0.96-1.01, P=0.162) and fourth month (OR 0.98, 95% CI 0.96-1.01, P=0.286). Figure 1
below shows country-specific and pooled data for preterm birth rate in the first month
of lockdown. For all other months and very preterm, spontaneous preterm, and stillbirth

tables please check the Supplement.

Preterm birth rate in first month of lockdown

Country Observed Predicted Odds Ratio 96% Cl  Weights

Australia (New South Wales*) 59 6 0.9 [0.88. 1.11] 2.4% e E—
Belgium 81 89 0.91 [0.83, 1.00] 26% —
Canada 8.3 9 0.93 [0.85.1.02] 7.0% e
Chile™ 8.7 8.7 1.00 [0.91,1.10] 6.0% —_—
Denmark 53 6.1 0.87 [0.77.0.97] 03% —————

Finland 56 5.4 1.04 [0.93,1.17] 1.0% e I —
Hungary 8.4 8.4 100 [0.91,1.10] 1.8% —_—
Iceland 76 5.1 1.47 [1.32,1.65] 0.1%

Norway 7 6.8 103 [0.92, 1.14] 1.6% e
Scotland 8.2 8.2 0.99 [0.90. 1.09] 1.5% —
Sweden 6 6.1 0.99 [0.88.1.10] 2.4% S E—
Switzerland 6.7 69 0.87 [0.87.1.08] 21% —_—
Uruguay 9.4 10 094  [0.86,1.03] 1.0% e
usa= 9.3 102 0.96 [0.88. 1.05] 38.8% [ —
Wales** 8.4 8.7 0.87 [0.89,1.07] 1.2% —_—T
Pooled Effect (High Income) 097 [0.92 1.02]

Brazil 122 128 0.96 [0.88.1.03] 17.9% —

Iran 8.7 9.3 0.93 [0.85.1.02] 2.3% E—
Peru** 58 6.7 0.87 [0.78, 0.97] 9.7% —_—
Pooled Effect (Upper-middle Income) 093 [0.87,0.98]

Pooled Effect (Overall) 0.95 [0.92,0.99] —

15
Odds Ratio

Figure 1: Association between lockdown and preterm birth rates in the replication study. Individual and
pooled estimates of the association between preterm birth and lockdown. Observed rates are based on the
original studies Fig. 1, whereas Predicted rates were obtained using ITS analysis. Individual Odds were
calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-
analysis with weights from the original study. The forest plot on the right shows individual ORs (blue dot)
with corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further
information regarding definitions of preterm birth rates, please check original study)

For very preterm birth (Supplementary Fig. 5-8), there were some differences in
forecasted predictions and therefore Odds Ratios but there were no clear significant
deviances which could be detected on a descriptive level, as all the 95% Cls were
overlapping. Backing the finding of the original study, there were no significant changes
in pooled effect estimates, with ORs varying between 1.02-1.04 and Cl/s spanning 1.
Taking a closer look at both high-income and upper-middle-income there were also no
significant changes. For spontaneous preterm birth (Supplementary Fig. 9-12), there were
also no significant changes in comparison to the original study regarding ORs on individual
level. However, the “small relative decreases (3—4%) in the first three months” (Calvert
etal., 2023, p. 531) could not be reproduced, probably due to wider CIs in the replication,

spanning 1 on every month following lockdown.

4R DP No. 222
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Unlike preterm birth datasets, reproduced stillbirth data showed stronger
transnational deviations from the original on individual levels. There were significant
differences (meaning 95% Confidence Intervals not overlapping) in second and fourth
month of lockdown in Iceland and in the third month in Wales. On the contrary, pooled
ORs turned out to be quite similar to the original, with no clear evidence for an increase
in stillbirth in the first (OR 1.06, 95% C/ 1.00-1.13, P=0.067), but possibly in second (OR
1.07, 95% C/ 1.00-1.14, P=0.051), third (OR 1.07, 95% C/ 1.00-1.14, P=0.047) and fourth
(OR 1.07, 95% Cl 1.02-1.13, P=0.009) month of lockdown. As in the original, Brazil with
contributing approx. 70% of stillbirths was the driving factor and restricting the meta-
analysis to HICs only, led to effect estimates being non-significant in second (OR 1.00,
95% Cl 0.95-1.05, P=0.980), third (OR 1.02, 95% Cl 0.97-1.08, P=0.370) and fourth (OR
0.99, 95% (I 0.94-1.05, P=0.717) month of lockdown.

3.3 Robustness Reproduction

Within a total of 50 ITS analyses, 35 were identified in which autocorrelation and or
partial autocorrelation plots showed one or more significant lags. On preterm birth rates,
only in 3 out of 10 countries did the inclusion of an Idv mean that the plots no longer
showed significant lags (Belgium, Finland and Hungary). In the other cases there was no
effect; Idv inclusion led to significant lags at a different position or even increased existing
autocorrelation. On very preterm birth rates, in only 2/10 of the countries (Iceland and
Uruguay) the Idv proofed to be effective, furthermore 2/8 on (Australia and Belgium)
spontaneous- and 1/7 (Switzerland) on stillbirth rates. Figure 2 below shows the changes

in acf and pacf plots before and after the inclusion of a Idv, exemplified on the ITS analyses
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of preterm birth Peru. To see all changes in autocorrelation in acf and pacf plots, check

Supplementary Figures 33-36.
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Figure 2: Changes in autocorrelation and partial autocorrelation plots in Perus preterm birth ITS analyses,
before and after inclusion of a Idv. Figures on the left show lags before inclusion of a Idv (In this case Y;_,)
into the ITS analysis, whereas figures on the right show lags after inclusion. Upper figures show
autocorrelation, lower partial autocorrelation. The Blue dotted line indicates significance level

For preterm birth rates, there were none to minor changes on individual levels of
predicted rates and therefore ORs. The only exception is Iceland, whose values
surprisingly were now much closer to those of the original study (First month: OR 1.06,
95% Cl 0.96-1.17; second month: OR 0.79, 95% Cl 0.70-0.88; third month: OR 0.76, 95%
C/0.86-0.85; fourth month: OR 0.78, 95% C/ 0.70-0.87). Brazil, the month with the highest
weight among those with significant autocorrelation, showed no change whatsoever
compared to the results calculated in the recreate reproduction. Pooled effects also
display the same effect size estimates as the recreate reproduction, with indication of a
small but significant reduction of preterm birth rates in the first (OR 0.96, 95% C/ 0.92-
1.00, P=0.029) and second (OR 0.96, 95% Cl 0.94-0.99, P=0.004) but not in the third (OR
0.98, 95% €/ 0.95-1.01, P=0.114) and fourth month (OR 0.99, 95% C/ 0.96-1.02, P=0.483)
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of lockdown. Individual and pooled preterm birth rates are illustrated in Figure 3, as the
recreation reproducibility plots, very preterm, spontaneous preterm and stillbirth can be
found in the Supplement.

Preterm birth rate in first month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) 59 6 0.99 [0.88, 1.11] 2. 4%

Belgium (with ldv) 8.1 8.6 094 [0.86, 1.04] 26% e
Canada (with ldv) 8.3 9 093  [0.85, 1.02] 7.0% _—

Chile** 8.7 8.7 1.00 [0.91, 1.10] 6.0% —

Denmark (with Idv) 53 6.1 0.87 [0.77,0.97] 0.3%

Finland (with Idv) 56 55 1.02 [0.91,1.15] 1.0%

Hungary (with Idv) 8.4 8.7 096  [0.88, 1.06] 1.8% _—
Iceland (with Idv) 7.6 7.2 1.06 [0.96, 1.17] 0.1% —

Norway 7 6.8 103 [0.92 1.14] 1.6% E—

Scotland 8.2 8.2 0.99 [0.90, 1.09] 1.5% e E—
Sweden 6 6.1 0.99 [0.88. 1.10] 2.4%

Switzerland 6.7 6.9 0.97 [0.87.1.08] 2.1% R B
Uruguay (with Idv) 9.4 10.1 093  [0.85, 1.02] 1.0% e

usa= 9.8 10.2 0.96 [0.88, 1.05] 38.8% e
Wales™ (with Idv) 8.4 8.6 0.93 [0.89, 1.08] 1.2% e B
Pooled Effect (High Income) 096 [0.92,1.02]

Brazil (with Idv) 12.2 12.8 0.96 [0.68, 1.03] 17.9% —_—

Iran 8.7 9.3 0.93 [0.85, 1.02] 2.3% e

Peru™ (with Idv) 5.8 6.5 0.90 [0.80, 1.00] 9.7%

Pooled Effect (Upper-middle Income) 0.94 [0.88,1.00]

Pooled Effect (Overall) 0.96 [0.92,1.00] ——
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Figure 3: Association between lockdown and preterm birth rates in the replication study after inclusion
of a ldv. Individual and pooled estimates of the association between preterm birth and lockdown. Observed
rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS analysis.
Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were
calculated using meta-analysis with weights from the original study. Countries, for which a Idv was inserted
into the Poisson regression, are marked with (with Idv). The forest plot on the right shows individual ORs
(blue dot) with corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further
information regarding definitions of preterm birth rates, please check original study)

Similar observations could also be made when inspecting effect estimates for very
preterm birth data. At the individual level, Iceland again shows a significant change,
although this again consists of moving closer to the effect estimators of the original study.
Denmark instead took the opposite approach and showed results that were significantly
further away from the original study. Among the countries with high weightings, Brazil,
and particularly its second (OR 0.97, 95% Cl 0.80-1.18 compared to OR 1.04, 95% CI 0.85-
1.27), third (OR 0.93, 95% Cl 0.76-1.33 compared to OR 1.01, 95% C/ 0.85-1.23) and fourth
(OR 0.99, 95% (I 0.81-1.21 compared to OR 1.07, 95% C/ 0.87-1.30) month showed a
change in direction of effect. The inclusion of a Idv here did not lead to a disappearance
of significant lags but merely to a shift (Supplementary Fig. 34), which is why the results
should be viewed with caution. At a pooled level, the results of the meta-analysis

remained almost unchanged compared to the recreate reproduction. The only exception
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here was the upper-middle income data in fourth month (OR 0.99, 95% CI 0.86-1.15,
P=0.928 compared to OR 1.04, 95% C/ 0.90-1.20, P=0.594), as these are subject to a strong
influence from Brazil.

Spontaneous preterm birth rates showed effect estimate differences at an
individual level in Wales in first (OR 0.99, 95% Cl 0.86-1.14 compared to OR 1.15, 95% CI
0.99-1.33), second (OR 0.89, 95% CI 0.76-1.02 compared to OR 1.13, 95% C/ 0.96-1.31),
third (OR 0.96, 95% C/ 0.82-1.11 compared to OR 1.14, 95% Cl 0.97-1.33) and fourth (OR
1.27,95% C/ 1.11-1.46 compared to OR 1.49, 95% Cl 1.28-1.72) month following lockdown
and in Brazil in first month (OR 0.93, 95% Cl 0.85-1.01 compared to OR 1.02, 95% C/ 0.93-
1.11). The minor individual changes in most countries and larger ones in Wales came
closer to the effect size estimates of the original study. However, Brazil once again did
not seem to respond to the inclusion of a Idv in the desired way (Expended Data Figure
35), as was again demonstrated by significant lags even after the inclusion. Due to minor
changes in the effect size estimates of other countries, particularly the USA, pooled
effects after inclusion of the Idv showed results on HIC subgroup data in the first month,
that were also closer to those of the original study (OR 0.96, 95% C/ 0.90-1.02, P=0.069).
Beyond this, there were no changes in the meta-analysis.

Stillbirth rates showed no clear trend in terms of whether they moved closer to or
further away from the values of the original study. At the same time, only Sweden and
Switzerland showed a reduction in significant lags to below the significance level. For all
others, there was only a shift or no response after inclusion of the Idv. Brazil, the country
that had by far the highest weighting of all countries, differed from the original study in
the second (OR 1.03, 95% C/ 0.94-1.16), third (OR 1.03, 95% C/ 0.97-1.12) and fourth (OR
1.03, 95% Cl 0.94-1.12) months more clearly than the effect size estimates of the ITS
analysis without Idv. However, there was no satisfactory reduction in autocorrelation
after inclusion of the Idv in Brazil once more. Due to Brazil’s high influence and lesser
effect size estimates while remaining the same direction, pooled effect size estimates
overall turned insignificant in second (OR 1.02, 95% C/ 0.94-1.10, P=0.579), third (OR 1.03,
95% Cl 0.97-1.10, P=0.367) and fourth (OR 1.02, 95% C/ 0.96-1.07, P=0.563) month
following lockdown, while remaining insignificant in first (OR 1.05, 95% C/ 0.99-1.12,
P=0.128). Contrary to this, second (OR 0.95, 95% Cl 0.90-1.00, P=0.035) and fourth (OR
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0.92, 95% C/ 0.87-0.97, P=0.004) month of pooled HIC subgroup data now showed a

significant decrease in stillbirth. This was due to lesser effect estimates in Finland and

Belgium in second month, and in Belgium, Norway, and Switzerland in fourth month.

Following table shows the comparison of original data’s-, recreate reproducibility’s and

robustness reproducibility’s effect sizes. For very preterm, spontaneous and stillbirth

comparisons, please check the Supplementary Tables 1-4.

Table 1 — Comparison of estimated effects gained through meta-analysis in preterm birth rates

Effect size estimates Original Recreate Robustness
Study Reproduction Reproduction (with
1) ) ldv)
3)
Month 1
High-Income OR 0.96 OR 0.97 OR 0.96
95% C1 0.94-0.98 95% ClI 0.92-1.02 95% CI 0.92-1.02
P=0.175 P=0.168
Upper-middle Income OR 0.96 OR0.93 OR 0.94
95% CI 0.90-1.02 95% C1 0.87-0.98 95% CI 0.88-1.00
P=0.013 P=0.035
Total OR 0.96 OR 0.95 OR 0.96
95% CI 0.95-0.98 95% C1 0.92-0.99 95% CI1 0.92-1.00
P<0.001 P=0.020 P=0.029
Month 2
High-Income OR 0.97 OR 0.97 OR 0.97
95% CI 0.95-0.99 95% C1 0.94-0.99 95% C1 0.94-0.99
P=0.016 P=0.017
Upper-middle Income OR 0.93 OR 0.96 OR 0.98
95% CI 0.79-1.08 95% CI 0.91-1.01 95% CI1 0.90-1.01
P=0.126 P=0.095
Total OR 0.96 OR 0.96 OR 0.96
95% Cl 0.92-0.99 95% C1 0.94-0.99 95% CI1 0.94-0.99
P=0.03 P=0.004 P=0.004
Month 3
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High-Income

Upper-middle Income

Total

Month 4

High-Income

Upper-middle Income

Total

OR 0.97
95% C1 0.95-0.99

OR0.95
95% CI 0.83-1.09

OR 0.97
95% CI 0.94-1.00
P=0.09

OR0.98
95% CI1 0.96-1.01

OR 0.98

95% CI 0.90-1.07

OR0.99
95% CI1 0.96-1.01
P=0.34

OR 0.98
95% CI 0.95-1.01
P=0.161

OR0.99
95% C1 0.94-1.04
P=0.676

OR 0.98
95% C1 0.96-1.01
P=0.162

OR0.99
95% C1 0.96-1.02
P=0.551

OR 0.97
95% ClI 0.92-1.03
P=0.323

OR0.98
95% C1 0.98-1.01
P=0.286

4R DP No. 222

OR 0.98
95% CI1 0.98-1.01
P=0.123

OR 0.98
95% C1 0.93-1.04
P=0.587

OR 0.98
95% C1 0.95-1.01
P=0.114

OR0.99
95% C1 0.95-1.02
P=0.538

OR 0.99
95% CI1 0.94-1.05
P=0.737

OR0.99
95% C1 0.96-1.02
P=0.483

Note: P-Values of the original study could not be found for every subgroup effect size estimate, please
check Calvert et. al p.530ff. for details. P-Values of the reproduction were calculated using Wald-test

3.4 Sensitivity analysis

As in the original study, excluding Brazil and the United States in the meta-analysis

calculating ORs for the association between lockdown and preterm birth led to

imperceptible changes in effect estimates (Supplementary Table 5). Likewise, the

inclusion of the Idv Y;_; for every ITS analysis conducted also led to very similar results

on country-specific and pooled levels on preterm and stillbirth data to the recreate

reproduction with negligible differences in detail (Supplementary Table 6).
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4 Discussion

The aim of this study was to reproduce the work "Changes in preterm birth and stillbirth
during COVID-19 lockdowns in 26 countries" and to check its robustness, whereby only
the population-based data were of interest. A successful replication was predefined as
one that does not differ significantly from the original in terms of direction of the effect
and effect size. While the main study found evidence for “small (3-4%) relative reduction
in the overall preterm births following lockdown” (Calvert et al., 2023, p. 536), this study
replicated these small findings in 3 of 4 months, with a reduction in preterm birth rates
of 4-5%. For very preterm birth rates, there was also no evidence for an impact of
lockdown found. Spontaneous preterm birth rates showed similar ORs than the original,
while having wider Cls and no significant P-values in all four months in HIC countries. All
these results also appeared to be robust to the inclusion of a Idv at pooled levels, with
only minor deviations from the original and recreated results. Stillbirth, on the other
hand, showed changes in the effect size in months 2-4, which was first and foremost due
to the change in effect sizes in Brazil as a result of the Idv's influence.

To check whether the reproduction can be assessed as successful, how the
individual significant deviations presumably occurred must be understood. To this end,
we will first look at the strengths and limitations of this present work.

The main limitations are the lack of original data and the lack of access to the
original code. So, although the extraction of data from graphs has proven to be relatively
accurate and reliable, deviations in results cannot be solely attributed to the method only
but can also be a consequence of minor discrepancies in data. Another problem arises
from the economical decision of setting the offset of the regression model generally to
10000, as this does not resemble the original birth rates and leads a homogenous
distribution of births between countries in reproduction. As described in Section 2.3, an
attempt was made to counter this problem by using the weightings of the original study
for calculating the effect size estimators in the reproduction. However, this has the
consequence that variances of the original study are also included in the calculation,
which weakens the influence of the reproduction variances and thus possible effects of

the inclusion of a Idv on the pooled results. Utilizing the weightings of the original study
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also prevents individual monthly weightings in the reproduction, which leads to a very
important problem itself. In a regression model that uses the same offset in each month,
the residuals of a certain point in time may show up differently in relation to the residuals
of another point in time than they would with non-homogeneous offsets. And as the
weightings of the individual months are missing, the variability is somewhat smoothed,
which can lead to an insufficient explanation of fluctuations by the regression model. This
can lead to an amplification or emergence of autocorrelation. In addition, inconsistencies
between the data implied in the preterm mapping of Peru and the observed rates, made
comparability between both works harder. Knowledge of the original code would have
enabled a statistical comparison (log-likelihood ratio test), which would’ve been more
insightful than the descriptive comparison.

Another limitation is, that there was neither checking nor controlling for
overdispersion done. Especially graphs in stillbirth indicate high variance in monthly
stillbirth occurrence and therefore make overdispersion quite likely, which, if it really was
the case, meant that a quasi-Poisson model would have been the better choice.

One last important limitation is the method used to control for autocorrelation
itself. The method in this study removes e.g. three data points of the dependent variable
from the data set when a Idv of Y;_5 (four for Y;_, etc.) is included. A better model fit
after inclusion of the Idv could therefore also merely be the result of a reduced amount
of data, which is why the sensitivity analysis with a general |dv of Y;_; was also of
interest. Additionally, the inclusion of a single Idv proved to be insufficient in most cases
to really eliminate autocorrelation, but in many cases just led to a shift in lag structure.
Other methods such as ARIMA or SARIMA (Ghysels et al., 2006; Nelson, 1998), could have
maybe done a better job getting rid of autocorrelation.

One strength of the reproduction is, that although the original code is not
available, the tutorial used by the authors is freely accessible. So, although a different
regression approach was chosen, within these regression models most of analytical
decisions such as evaluating the trend as a linear, square, quadratic, logarithmic and
second-order polynomial and choosing the best fit via AIC, or allowance for different
within-period trend and intercept for the pre-lockdown and lockdown periods,

presumably remain the same. Another strength is that extracted data is very close to the
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original while showing high reliability scores. These strengths both allow the results of
robustness reproduction to be meaningful compared and interpreted.

With all this in mind, we can now check if the reproduction can be assessed as
successful. In recreational reproduction, the results at individual and pooled level were
very similar to those of the original study except for most of Iceland and stillbirth rates.
While the pooled effect sizes are also similar because they use the variances of the
original study for their calculation, there are also mainly marginal deviations at the
country-specific level. Minor differences can probably be attributed to the method being
used to extract data from graphs. Larger differences can probably be explained by the
high variability within the original data caused by the comparatively lower event
occurrence which might have led to overdispersion, this is particularly visible in stillbirths.
Robustness reproduction provides no clear evidence of significant changes in effect
estimates following the inclusion of a Idv. In preterm birth data, only a few countries
showed changes compared to the recreational reproduction, as e.g. Brazil in very preterm
birth or Wales in spontaneous preterm birth. But since the deviations from Wales, like
other smaller deviations, were closer to the original data, and the deviations from Brazil
are presumably explained by an inadequate model fit (because of remaining significant
lags after adding a Idv), none of this provides a sufficient evidence base for the
assumption that the method of the model is not robust against the inclusion of a lagged
dependent variable.

Results of the sensitivity analysis further support these findings. As in the original
study, effect size estimates did not change after exclusion of USA and Brazil in preterm
birth rates, which speaks for the robustness of the original method. Inclusion of a general
Idv of Y;_; also negligible effects on preterm and stillbirth rates, indicating that regression
models created seem to be robust against changes in autocorrelation structure.

In summary, this study succeeded in replicating most of the findings of the original
study. The main deviations between are presumably due to methodological weaknesses
in reproduction, such as small differences in used data, homogenous offsets, missing
control for overdispersion and insufficient ability of the robustness reproduction model
to counter autocorrelation. The recreational reproduction can therefore be viewed as a

success and the results of the original work as reproducible. However, checking the

4R DP No. 222
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autocorrelation plots revealed significant autocorrelation and partial autocorrelation in
most of the regressions conducted (which could also be a consequence of
overdispersion). While adding a specific or general Idv did not change much of calculated
predicted birth rates, especially in preterm birth datasets, there might be small
differences possible using a more elaborate method than just adding one Idv.
Nevertheless, the fact that most effect size estimates do not change by adding an Idv,

although it changes the autocorrelation structure, is an indication of robustness.
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Supplement

Supplementary Figures

Preterm birth rate in first month of lockdown

Country Observed Predicted Odds Ratio 96% Cl  Weights

Australia (New South Wales*) 59 6 0.9 [0.88. 1.11] 2.4% e E—
Belgium 81 89 0.91 [0.83, 1.00] 26%

Canada 8.3 9 0.93 [0.85.1.02] 7.0% T
Chile™ 8.7 8.7 1.00 [0.81,1.10] 6.0% —_—
Denmark 53 6.1 0.87 [0.77.0.97] 03% ————

Finland 56 5.4 1.04 [0.93.1.17] 1.0% —
Hungary 8.4 84 100  [0.91,1.10] 1.8% —_—t
Iceland 76 51 147 [1.32, 1.65] 0.1% —_—
Norway 7 6.8 103 [0.92, 1.14] 1.6% e
Scotland 8.2 8.2 0.99 [0.90. 1.09] 1.5% [ —
Sweden 6 6.1 0.89 [0.88, 1.10] 24% I —
Switzerland 6.7 69 0.97 [0.87.1.08] 21% —_—
Uruguay 9.4 10 094  [0.86,1.03] 1.0% e
USA= 9.8 10.2 0.96 [0.88. 1.05] 38.8% e
Wales* 8.4 87 0.87 [0.89, 1.07] 1.2% e
Pooled Effect (High Income) 097 [0.92 1.02]

Brazil 122 12.8 0.96 [0.88. 1.03] 17.9% e

Iran 8.7 9.3 0.83 [0.85.1.02] 2.3% T
Peru* 58 6.7 0.87 [0.78,0.97] 9.7% —_—
Pooled Effect (Upper-middle Income) 093 [0.87,0.98]

Pooled Effect (Overall) 0.95 [0.92,0.99] —

Odds Ratio

Supplementary Figure 1: Association between lockdown and preterm birth rates in the replication study. Individual
and pooled estimates of the association between preterm birth and lockdown. Observed rates are based on the original
studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were calculated by comparing
observed and predicted rates. Pooled effect estimates were calculated using meta-analysis with weights from the
original study. The forest plot on the right shows individual ORs (blue dot) with corresponding Cis (black line). *Births
from 24 weeks onwards **Live births only (Please check original study for further information)

Preterm birth rate in second month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) 6.3 6 1.04 [0.93,1.17] 5.9% —_—
Belgium 8.2 8.9 0.92 [0.83. 1.01] 5.8% —_—
Canada 5.4 9.4 0.90 [0.82. 0.99] 8.7%

Chile** 9 87 1.04 [0.95, 1.14] 8.2% I B
Denmark 5.9 9.5 1.07 [0.95, 1.20] 1.3%

Finland 59 54 1.09 [0.67.1.23] 3.3%

Hungary 8.7 86 102 [0.93,1.12] 4.8% —

Iceland 56 5 111 [0.98. 1.25] 0.4%

Norway 6.4 6.8 0.95 [0.85. 1.06] 4.2% e E—
Scotland 7.9 8.2 0.96 [0.87, 1.06] 4.2% e
Sweden 5.5 6 093 [0.83, 1.09] 5.5% —_—
Switzerland 6.3 7 0.91 [0.82.1.02] 5.2% —_—
Uruguay 9.4 10 093  [0.86,1.03] 3.2% _
usAa™ 10 104 0.96 [0.88. 1.09] 11.1% - 1
Wales** 75 84 0.90 [0.82, 0.99] 3.4% —_—

Pooled Effect (High Income) 0.97 [0.94,0.99]

Brazil 12 12 1.00 [0.92. 1.08] 10.2% —_—
Iran 92 96 0.96 [0.88. 1.09] 9.7% - 1
Peru* 6 66 0.91 [0.81,1.01] 8.9% e
Pooled Effect (Upper-middle Income) 0.96 [0.91,1.01]

Pooled Effect (Overall) 0.96 [0.94,0.99] ——
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Supplementary Figure 2: Association between lockdown and preterm birth rates in the replication study. Individual
and pooled estimates of the association between preterm birth and lockdown. Observed rates are based on the original
studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were calculated by comparing
observed and predicted rates. Pooled effect estimates were calculated using meta-analysis with weights from the
original study. The forest plot on the right shows individual ORs (blue dot) with corresponding Cis (black line). *Births
from 24 weeks onwards **Live births only (Please check original study for further information)
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Preterm birth rate in third month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) 6.1 6.1 1.01 [0.80,1.13] 5.4% S —
Belgium 84 89 094 [0.86,1.03] 5.5% —_—

Canada 8.4 8.8 0.95 [0.86, 1.04] 9.0% I —

Chile™ 8.5 8.8 0.96 [0.88, 1.06] 8.2% e
Denmark 6.6 5.6 147 [1.04,1.31] 1.2% —_—
Finland 5.5 5.3 1.05 [0.93,1.18] 2.7% —

Hungary 86 8.7 008  [0.90,1.08] 4.4% —_—

Iceland 56 4.7 1.18 [1.05, 1.34] 0.3% —_—
Norway 5.8 6.9 0.85 [0.76, 0.93] 3.6%

Scotland 9 8 1.11 [1.01,1.23] 4.1%

Sweden 56 58 096 [0.86, 1.08] 51% s
Switzerland 73 6.9 1.06 [0.85 117] 5.0% e
Uruguay 0.8 10.4 094  [0.86,1.03] 2.8% _

USA* 101 10.4 0.ar [0.89, 1.05] 12.8% —— —

Wales™ 8 82 098 [0.89, 1.08] 3.6% e —
Pooled Effect (High Income) 0.98 [0.95,1.01]

Brazil 122 11.8 1.03 [0.85 1.11] 11.3% —

Iran 9.8 9.9 0.99 [0.91,1.08] 5.3% e —

Peru* 6.3 6.7 0.94 [0.84, 1.04] 9.4% I —

Pooled Effect (Upper-middle Income) 0.99 [0.94,1.04]

Pooled Effect (Overall) 0.98 [0.96, 1.01] T
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Supplementary Figure 3: Association between lockdown and preterm birth rates in the replication study. Individual
and pooled estimates of the association between preterm birth and lockdown. Observed rates are based on the original
studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were calculated by comparing
observed and predicted rates. Pooled effect estimates were calculated using meta-analysis with weights from the
original study. The forest plot on the right shows individual ORs (blue dot) with corresponding Cis (black line). *Births
from 24 weeks onwards **Live births only (Please check original study for further information)

Preterm birth rate in fourth month of lockdown

Country Observed Predicted Odds Ratio 85% Cl  Weights

Belgium 91 5.8 1.03 [0.84, 1.13] 5.5% B —
Canada 8.7 8.7 1.00 [0.91, 1.10] 10.8% R
Chile™ 8.3 8.8 0.93 [0.85, 1.03] 8.8% e —

Denmark 5.9 5.8 0.95 [0.85, 1.07] 0.8% — 1

Finland 54 5.3 1.03 [0.91, 1.16] 2.4% —

Hungary 88 86 102 [083, 112] 4.2% R
lceland 55 4.1 1.35 [1.19, 1.54] 0.2% e —
MNorway 6.4 6.9 0.93 [0.84, 1.04] 3.3% — 1

Scotland 8.3 7.7 1.08 [0.98, 1.19] 3.5% i —
Switzerland 7 6.7 1.05 [0.95, 1.17] 4.5% e —
Uruguay 96 1.1 0.86 [0.79,0.094] 22% ——=——

USA*™ 10 10.3 0.98 [0.90, 1.07] 19.7% B
Wales™ 85 83 1.02 [0.83,112] 2.8% R
Pooled Effect (High Income) 099 [0.96,1.02]

Brazil 12 1.9 1.01 [0.93, 1.09] 14.8% B

Iran 10.1 10.1 1.00 [0.91, 1.09] 5.3% s e—
Peru™ 6.2 6.9 0.91 [0.81,1.01] 10.9% I —

Pooled Effect (Upper-middle Income) 0.97 [0.92,1.03]

Pooled Effect (Overall) 0.98  [0.96, 1.01] -

Odds Ratio

Supplementary Figure 4: Association between lockdown and preterm birth rates in the replication study. Individual
and pooled estimates of the association between preterm birth and lockdown. Observed rates are based on the original
studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were calculated by comparing
observed and predicted rates. Pooled effect estimates were calculated using meta-analysis with weights from the
original study. The forest plot on the right shows individual ORs (blue dot) with corresponding Cis (black line). *Births
from 24 weeks onwards **Live births only (Please check original study for further information)
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Very preterm birth rate in first month of lockdown

Country Observed Predicted Odds Ratio 895% Cl  Weights

Australia (New South Wales*) 11 09 1.21 [0.91,1.60] 5.4% o B —
Belgium 13 15 084 [066 106] 3.6% —

Canada 1.3 1.3 1.00 [0.78,1.27] 6.9% I

Chile™ 1.4 1.3 1.03 [0.81,1.31] 7.3% I e —
Denmark 1.2 06 1.95 [1.43, 2.65] 0.7%

Finland 0.6 06 1.02 [0.72,1.44] 0.7% —

Hungary 15 13 110 [087,139] 2.9% —_—
Iceland 09 15 0.60 [0.46,0.78] 02% —=—

Norway 12 12 102 [080,132] 2.9% e —
Scotland 14 1 1.39 [1.08,1.79] 1.8%

Sweden 0.9 1 0.91 [0.69, 1.21] 4.1% e
Switzerland 14 1.1 1.25 [0.98, 1.61] 4.2% T
Uruguay 1.3 12 100  [0.86,1.40] 2.1% —

USA= 1.5 1.5 0.98 [0.78,1.23] 19.3% I E—

Wales* 21 1.4 1.51 [1.21,1.87] 1.8% I —
Pooled Effect (High Income) 1.05 [0.96,1.15]

Brazil 2 2 1.02 [0.84, 1.24] 19.1% o

Iran 17 18 0.96 [0.77, 1.18] 7.8% e —

Peru* 08 09 0.94 [0.70,1.26] 9.0% —_—T
Pooled Effect (Upper-middle Income) 0.99 [0.86, 1.13]

Pooled Effect (Overall) 1.03  [0.95, 1.11] et

os 25
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Supplementary Figure 5: Association between lockdown and very preterm birth rates in the replication study.
Individual and pooled estimates of the association between preterm birth and lockdown. Observed rates are based on
original studies Supplementary Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were
calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-analysis
with weights from the original study. The forest plot on the right shows individual ORs (blue dot) with corresponding
Cis (black line). *Births from 24 weeks onwards **Live births only (Please check original study for further information)

Very preterm birth rate in second month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) 1 09 1.14 [0.85, 1.52] 5.7% S E—
Belgium 1.4 1.5 0.94 [0.75,1.18] 4.3% s
Canada 1.2 1.3 0.92 [0.71,1.18] 7.2% T

Chile™ 1.3 1.4 0.97 [0.76,1.23] 77% .
Denmark 1 06 1.63 [1.19,2.23] 0.7% _—
Finland 1.1 0.6 1.86 [1.35, 2.57] 1.5%

Hungary 1.7 15 115  [0.93, 1.44] 3.8% —

Iceland 0.8 1.6 0.49 [0.37,0.64] 02% ——

Norway 13 12 104 [082 134] 3.5% —_—t
Scotland 1.5 0.9 1.59 [1.23, 2.06] 2.3%

Sweden 11 09 1.16 [0.88. 1.53] 5.4% -

Switzerland 13 1 124 [0.95, 1.61] 4.6% B e —
Uruguay 17 12 143 [1.13,1.81] 2.8%

USA* 15 15 0.98 [0.78,1.23] 16.2% i m—
Wales*® 1.3 1.3 0.99 [0.78, 1.26] 1.5% I E—
Pooled Effect (High Income) 1.08 [0.99,1.17]

Brazil 2 1.9 1.04 [0.85,1.27] 15.9% I

Iran 1.8 1.8 1.01 [0.82, 1.24] 5.4% I —
Peru* 0.7 0.9 0.80 [0.59, 1.09] 8.2% 1

Pooled Effect (Upper-middle Income) 0.97 [0.84,1.11]

Pooled Effect (Overall) 1.04 [0.97,1.12] ™

15
Odds Ratio

Supplementary Figure 6: Association between lockdown and very preterm birth rates in the replication study.
Individual and pooled estimates of the association between preterm birth and lockdown. Observed rates are based on
original studies Supplementary Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were
calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-analysis
with weights from the original study. The forest plot on the right shows individual ORs (blue dot) with corresponding
Cis (black line). *Births from 24 weeks onwards **Live births only (Please check original study for further information)
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Very preterm birth rate in third month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales™) 0.9 09 1.02 [0.76, 1.38] 5.5% —
Belgium 16 15 1.08 [0.86, 1.32] 48% o
Canada 1.1 12 0.90 [0.69, 1.18] 7.2% 1
Chile™ 13 14 0.94 [0.74,1.19] 79% e
Denmark 2 07 2.86 [2.17,3.76] 1.2% _—
Finland 07 05 1.45 [1.01, 2.09] 1.1%

Hungary 15 15 100 [0.80,1.26] 3.8% —t—
Iceland 06 15 0.39 [0.29, 0.52] 02% —

Norway 1 12 079 [061,1.04] 31% e
Scotland 16 09 1.68 [1.45, 2.43] 25%

Sweden 0.8 09 0.90 [0.67,1.21] 46% — T
Switzerland 12 09 124 [0.95, 1.63] 46% R —
Uruguay 15 12 124 [0.98,1.58] 27% —
usA* 15 15 0.99 [0.79, 1.24] 16.3% e
Wales* 1.4 1.4 0.97 [0.76, 1.23] 1.9% -
Pooled Effect (High Income) 1.04 [0.96,1.12]

Brazil 1.9 1.9 1.01 [0.82,1.23] 15.8% —

Iran 1.9 18 1.08 [0.88, 1.32] 8.4% -T—
Peru* 0.8 0.9 0.86 [0.63.1.17] 8.6% T
Pooled Effect (Upper-middle Income) 0.99 [0.86, 1.13]

Pooled Effect (Overall) 1.02  [0.95,1.09] T
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Supplementary Figure 7: Association between lockdown and very preterm birth rates in the replication study.
Individual and pooled estimates of the association between preterm birth and lockdown. Observed rates are based
on original studies Supplementary Fig. 1, whereas Predicted rates were conducted using ITS-analysis. Individual Odds
were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-
analysis with weights from the original study. The forest plot on the right shows individual ORs (blue dot) with
corresponding Cis (black line). *Births from 24 weeks onwards **Live births only (Please check original study for
further information)

Very preterm birth rate in fourth month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Belgium 16 14 1.09 [0.87,1.37] 3.0% e

Canada 1.2 1.2 1.01 [0.78,1.29] 6.1% e

Chile™ 1.3 1.3 0.94 [0.74,1.20] 5.9% —_—

Denmark 1.4 0.7 202 [1.51, 2.71] 0.5% e
Finland 08 04 1.81 [1.25 261] 0.7%

Hungary 12 13 008 [0.77.1.26] 21% _—

Iceland 12 19 0.61 [0.48, 0.76] 02% ——

Norway 09 11 084 [064 111] 1.8% —_—

Scotland 12 08 147 [1.11,1.85] 1.2% i ——
Switzerland 1 09 1.09 [0.81.1.45] 26% I e —

Uruguay 1.8 12 148 [1.17,1.87] 1.7% —_—
usa= 14 15 0.96 [0.76.1.21] 31.3% —_—

Wales* 16 14 1.10 [0.88, 1.39] 1.0% o —

Pooled Effect (High Income) 1.01  [0.88, 1.15]

Brazil 2 19 1.07 [0.87,1.30] 27.8% o m—

Iran 1.9 1.9 0.98 [0.80, 1.20] 6.8% —_—

Peru* 0.8 0.8 0.99 [0.74,1.33] 7.3% I E—

Pooled Effect (Upper-middle Income) 1.04 [0.90,1.20]

Pooled Effect (Overall) 1.02  [0.93,1.13] -

15
Odds Ratio

Supplementary Figure 8: Association between lockdown and very preterm birth rates in the replication study.
Individual and pooled estimates of the association between very preterm birth and lockdown. Observed rates are based
on original studies Supplementary Fig., whereas predicted rates were obtained using ITS-analysis. Individual Odds were
calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-analysis
with weights from the original study. The forest plot on the right shows individual ORs (blue dot) with corresponding
Cis (black line). *Births from 24 weeks onwards **Live births only (Please check original study for further information)
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Spontaneous preterm birth rate in first month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) 25 27 0.91 [0.77.1.09] 2.8% 1

Belgium 54 6.1 0.89 [0.79.1.00] 43% —

Canada 4.9 § 0.97 [0.86. 1.10] 13.0% —_—

Chile™ 8.7 86 1.01 [0.92, 1.11] 11.6% T

Finland 32 36 0.88 [0.76, 1.03] 11% ———7

Iceland 4.1 27 1.53 [1.31,1.78] 0.2% —_—
Norway 4.1 3.7 11 [0.96, 1.27] 20% I e —
Scotland 4.4 4 1.09 [0.95, 1.25] 1.7% T
Sweden 4.7 § 0.95 [0.84, 1.07] 41% i

usa* 45 47 0.97 [0.86. 1.11] 32.5% B —

Wales* 3.8 3.3 1.15 [0.99, 1.33] 0.7% e —
Pooled Effect (High Income) 098 [0.92,1.04]

Brazil 98 96 1.02 [0.93, 1.11] 25.9% —

Pooled Effect (Upper-middle Income) 1.02 [0.93, 1.11]

Pooled Effect (Overall) 0.99 [0.94, 1.04] ——

1 15
Odds Ratio

Supplementary Figure 9: Association between lockdown and spontaneous preterm birth rates in the replication
study. Individual and pooled estimates of the association between spontaneous preterm birth and lockdown.
Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis.
Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated
using meta-analysis with weights from the original study. The forest plot on the right shows individual ORs (blue dot)
with corresponding Cis (black line). *Births from 24 weeks onwards **Live births only (Please check original study for
further information)

Spontaneous preterm birth rate in second month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) 26 28 0.94 [0.79, 1.11] 3.3% i E—
Belgium 56 B 0.93 [0.83, 1.04] 4.8% —_—
Canada 5 5 1.00 [0.88, 1.13] 14.1%

Chile** 9 8.6 1.04 [0.85, 1.14] 12.5% R
Finland 32 37 0.85 [0.73, 0.99] 1.3% _—

Iceland 31 29 1.07 [0.92, 1.26] 0.2%

Norway 32 37 0.86  [0.74,1.00] 19% —————————|

Scotland 39 39 0.99 [0.86, 1.14] 1.7% —

Sweden 45 49 0.91 [0.80, 1.03] 4.6% -

USA* 46 4.7 0.96 [0.85, 1.10] 30.5% e E—
Wales*® 34 3 113 [0.96, 1.31] 0.7%

Pooled Effect (High Income) 0.97 [0.91, 1.03]

Brazil 9.5 96 0.99 [0.81, 1.09] 24.4% e
Pooled Effect (Upper-middle Income) 0.99 [0.90, 1.08]

Pooled Effect (Overall) 0.98 [0.93, 1.03] ——
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Supplementary Figure 10: Association between lockdown and spontaneous preterm birth rates in the replication
study. Individual and pooled estimates of the association between spontaneous preterm birth and lockdown.
Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis.
Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated
using meta-analysis with weights from the original study. The forest plot on the right shows individual ORs (blue dot)
with corresponding Cis (black line). *Births from 24 weeks onwards **Live births only (Please check original study for
further information)
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Spontaneous preterm birth rate in third month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales®) 28 29 0.98 [0.84, 1.16] 3.8% e
Belgium G G 0.89 [0.89, 1.11] 5.6% e

Canada ] ] 1.00 [0.88,1.13] 14.4% —_—

Chile** 8.4 87 0.96 [0.87,1.05] 12.5% e

Finland 3.1 37 0.84 [0.72,0.97] 1.4%

Iceland 1.5 3.2 0.48 [0.38, 0.56] 01% —=—

Norway 34 a7 0.81 [0.79, 1.06] 2.3% I

Scotland 5.1 38 1.34 [1.17.1.53] 2.5% e ——
Sweden 46 49 0.94 [0.83,1.07] 5.0% [

USA™ 46 4.8 0.98 [0.85, 1.10] 28.5% —_—T

Wales* 33 29 114 [0.67 1.33] 1.0% B B a—
Peooled Effect (High Income) 098 [0.92,1.03]

Brazil 98 97 1.01 [0.92, 1.10] 22.8% —

Pooled Effect (Upper-middle Income) 1.01  [0.92, 1.10]

Pooled Effect (Overall) 0.88 [0.94, 1.03] -

s ]
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Supplementary Figure 11: Association between lockdown and spontaneous preterm birth rates in the replication
study. Individual and pooled estimates of the association between spontaneous preterm birth and lockdown.
Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis.
Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated
using meta-analysis with weights from the original study. The forest plot on the right shows individual ORs (blue dot)
with corresponding Cis (black line). *Births from 24 weeks onwards **Live births only (Please check original study for
further information)

Spontaneous preterm birth rate in fourth month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Belgium 6.4 59 108 [096 121] 8.0% -

Canada 5.1 51 1.00 [0.89,1.13] 17.5% —_—r

Chile™ 8.1 88 0.93 [0.84, 1.02] 14.5% —

Finland 34 38 0.90 [0.78. 1.04] 2.4% —

Iceland 1.5 3 0.50 [0.41, 0.61] 02% —=—

Norway 3.6 37 0.6 [0.83, 1.11] 3.4% E

Scotland 4.4 35 127 [1.10, 1.46] 3.4% e —
USA* 46 47 0.98 [0.86, 1.11] 26.7% I p—

Wales* 45 3 1.49 [1.28,1.72] 1.7% —_—
Pooled Effect (High Income) 1.00 [0.94, 1.06]

Brazil 94 96 0.98 [0.90, 1.08] 22.5% ——

Peooled Effect (Upper-middle Income) 0.98 [0.89,1.07]

Pooled Effect (Overall) 1.00 [0.95, 1.04] ——

1
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Supplementary Figure 12: Association between lockdown and spontaneous preterm birth rates in the replication
study. Individual and pooled estimates of the association between spontaneous preterm birth and lockdown. Observed
rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds
were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-
analysis with weights from the original study. The forest plot on the right shows individual ORs (blue dot) with
corresponding Cis (black line). *Births from 24 weeks onwards **Live births only (Please check original study for further
information)
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Stillbirth rate in first month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) 51 44 1.16 [1.02,1.532] 1.7% —
Belgium 5.3 5.5 0.96  [0.85,1.08] 1.8% —e

Canada 8 7.5 1.06 [0.96,1.17] 71% T

Finland 16 17 0.96 [0.78,1.19] 0.3% e —

Hungary 47 48 100 [088,113] 1.9% o

Norway 27 3.2 0.85 [0.72,1.00] 0.5% —

Scotland 47 36 1.33 [1.16. 1.53] 0.5% a—
Sweden 3.3 24 1.35 [1.14, 1.59] 1.2% B —
Switzerland 45 31 1.45 [1.25,1.67] 1.4% e
Wales™® a6 24 2.33 [2.00,2.71] 11% _—
Pooled Effect (High Income) 115 [1.09,1.21]

Brazil 102 98 1.04 [0.95, 1.14] 69.0% T

Iran 89 8.3 1.07 [0.97,1.18] 13.5% T—

Pooled Effect (Upper-middle Income) 1.04 [0.97,1.13]

Pooled Effect (Overall) 1.06  [1.00,1.13] -
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Supplementary Figure 13: Association between lockdown and stillbirth rates in the replication study. Individual and
pooled estimates of the association between stillbirth and lockdown. Observed rates are based on the original studies
Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were calculated by comparing
observed and predicted rates. Pooled effect estimates were calculated using meta-analysis with weights from the
original study. The forest plot on the right shows individual ORs (blue dot) with corresponding Cis (black line). *Births
from 24 weeks onwards

Stillbirth rate in second month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) 38 45 0.85 [0.74. 0.97] 1.4% =
Belgium 6 5 121 [1.08.1.37] 1.9% -
Canada 6.6 7.7 0.86 [0.77.0.95] 6.4% h
Finland 21 1.3 1.68 [1.35. 2.10] 0.4% —-
Hungary 38 49 077  [0.68, 0.89] 15% =
lceland 77 08 924 [7.37.11.59] 0.3% —_—
Norway 33 29 113 [096 132] 0.6% =
Scotland 49 3.8 1.28 [1.12,1.47] 0.5% -
Sweden 21 2 1.05 [0.87.1.28] 0.8% -+
Switzerland 31 3.2 0.94 [0.81,1.10] 1.0% -
Wales™ 3.3 2.4 1.36 [1.16. 1.61] 0.6% -
Pooled Effect (High Income) 1.00 [0.95, 1.05]

Brazil 10.5 97 1.08 [0.99. 1.18] 70.9% =
Iran 89 84 1.07 [0.97.1.17] 13.6% r
Pooled Effect (Upper-middle Income) 1.08 [1.00, 1.16]

Pooled Effect (Overall) 1.07 [1.00, 1.14] r

5 s 7
Odds Ratio

Supplementary Figure 14: Association between lockdown and stillbirth rates in the replication study. Individual and
pooled estimates of the association between stillbirth and lockdown. Observed rates are based on the original studies
Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were calculated by comparing
observed and predicted rates. Pooled effect estimates were calculated using meta-analysis with weights from the
original study. The forest plot on the right shows individual ORs (blue dot) with corresponding Cis (black line). *Births
from 24 weeks onwards
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Country

Australia (New South Wales™)
Belgium

Canada

Finland

Hungary

Iceland

Norway

Scotland

Sweden

Switzerland

Wales*

Pooled Effect (High Income)
Brazil

Iran

Pooled Effect (Upper-middle Income)
Pooled Effect (Overall)

Stillbirth rate in third month of lockdown

Observed
31
5.3

6
31
4.1
8.3
26
38
3.6
44

39

10.4

Predicted
44
49
79
13
5.4

1
28
38

2
31

22

97
82

Odds Ratio
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1.07
077
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077
791
094
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5% CI
.083]
1.21]
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[0.98, 1.17]
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1.3%
1.6%
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Supplementary Figure 15: Association between lockdown and stillbirth rates in the replication study. Individual and
pooled estimates of the association between stillbirth and lockdown. Observed rates are based on the original studies
Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were calculated by comparing
observed and predicted rates. Pooled effect estimates were calculated using meta-analysis with weights from the
original study. The forest plot on the right shows individual ORs (blue dot) with corresponding Cis (black line). *Births

from 24 weeks onwards

Country

Belgium

Canada

Finland

Hungary

Iceland

Norway

Scotland

Switzerland

Wales*®

Pooled Effect (High Income)
Brazil

Iran

Pooled Effect (Upper-middle Income)

Pooled Effect (Overall)

Stillbirth rate in fourth month of lockdown

Observed

7

6.3

29

4.3
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2.4
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Supplementary Figure 16: Association between lockdown and stillbirth rates in the replication study. Individual and
pooled estimates of the association between stillbirth and lockdown. Observed rates are based on the original studies
Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were calculated by comparing
observed and predicted rates. Pooled effect estimates were calculated using meta-analysis with weights from the
original study. The forest plot on the right shows individual ORs (blue dot) with corresponding Cis (black line). *Births

from 24 weeks onwards
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Preterm birth rate in first month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales™) 5.9 6 0.99 [0.88, 1.11] 2.4%

Belgium (with Idv) 8.1 86 094  [0.86, 1.04] 26% _
Canada (with ldv) 8.3 9 003  [0.85,1.02] 7.0% —_—
Chile™ 8.7 8.7 1.00 [0.91,1.10] 6.0%

Denmark (with Idv) 5.3 6.1 0.87 [0.77.0.97] 03% ——

Finland (with Idv) 5.6 5.5 1.02 [0.91,1.15] 1.0%

Hungary (with Idv) 8.4 8.7 006  [0.88, 1.06] 1.8% —_—
Iceland (with Idv) 7.6 7.2 1.06 [0.96, 1.17] 0.1% e
Norway 7 6.8 103 [0.92. 1.14] 1.6%

Scotland 82 82 0.99 [0.90, 1.09] 1.5%

Sweden 6 6.1 0.99 [0.88. 1.10] 2 4%

Switzerland 6.7 6.9 0.97 [0.87, 1.08] 2.1% E———
Uruguay (with Idv) 9.4 10.1 093  [0.85 1.02] 1.0% e
USA* 98 102 0.96 [0.88, 1.05] 38.8% e — E—
Wales*™ (with Idv) 54 86 0.98 [0.89. 1.08] 1.2% — ]
Pooled Effect (High Income) 0.96 [0.92,1.02]

Brazil (with dv) 122 12.8 0.96 [0.88. 1.03] 17.9% —
Iran 87 93 0.93 [0.85, 1.02] 2.3% e
Peru* (with Idv) 58 6.5 0.90 [0.80. 1.00] 9.7% -]
Peooled Effect (Upper-middle Income) 0.94 [0.88,1.00]

Pooled Effect (Overall) 0.96 [0.92, 1.00] — .

T 1
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Supplementary Figure 17: Association between lockdown and preterm birth rates in the replication study after
inclusion of a Idv. Individual and pooled estimates of the association between preterm birth and lockdown. Observed
rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds
were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-
analysis with weights from the original study. Countries, for which a Idv was inserted into the Poisson regression, are
marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with corresponding Cls (black line).
*Births from 24 weeks onwards **Live births only (For further information regarding definitions of preterm birth rates,
please check original study)

Preterm birth rate in second month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales™) 6.3 6 1.04 [0.93, 1.17] 5.9% —_—T
Belgium (with ldv) 8.2 8.6 095 [087, 105 5.8% R

Canada (with Idv) 5.4 9.4 0.90 [0.82, 0.99] 8.7%

Chile™ 9 8.7 1.04 [0.95 1.14] 8.2% e
Denmark (with ldv) 59 55 107 [095 120] 1.3% _—
Finland (with Idv) 59 6 098 [095 120] 3.3% e

Hungary (with Idv) 8.7 8.2 107  [0.97,1.18] 4.8% —

Iceland (with ldv) 56 71 0.79 [0.70, 0.88] 04% ———

Norway 6.4 6.8 095 [085 106] 4.2% B
Scotland 7.9 8.2 0.96 [0.87, 1.086] 4.2% i
Sweden 9.5 6 0.93 [0.83, 1.09] 5.5% N
Switzerland 6.3 7 0.91 [0.82. 1.02] 5.2% e

Uruguay (with Idv) 9.4 97 097  [088, 106] 3.2% R

UsSA™ 10 104 0.96 [0.88, 1.09] 11.1% I — —

Wales™ (with Idv) 75 85 0.89 [0.80. 0.98] 3.4% —

Pooled Effect (High Income) 0.97 [0.94,0.99]

Brazil (with ldv) 12 12 1.00 [0.92, 1.08] 10.2% e e—

Iran 9.2 96 0.96 [0.88, 1.09] 9.7% I — —

Peru* (with Idv) 6 6.7 090 [081 101] 8.9% —_—

Pooled Effect (Upper-middle Income) 0.95 [0.90,1.01]

Pooled Effect (Overall) 0.96 [0.94, 0.89] ——

5 0505250550575 1 1025105107511 11251151475 12
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Supplementary Figure 18: Association between lockdown and preterm birth rates in the replication study after
inclusion of a Idv. Individual and pooled estimates of the association between preterm birth and lockdown. Observed
rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual
Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using
meta-analysis with weights from the original study. Countries, for which a Idv was inserted into the Poisson
regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)
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Preterm birth rate in third month of lockdown

Country Observed Predicted Odds Ratic 95% Cl  Weights

Australia (New South Wales®) 6.1 6.1 1.01 [0.90,1.13] 5.4% e pe—
Belgium (with Idv) 8.4 89 084 [0.85 1.03] 5.5% _
Canada (with Idv) 8.4 8.8 0.95 [0.86, 1.04] 9.0% e
Chile™ 8.5 8.8 0.96 [0.88, 1.06] 8.2% S E—
Denmark (with Idv) 6.6 9.6 1.17 [1.04,1.31] 1.2% e ——
Finland (with Idv) 9.5 4.8 0.95 [0.85, 1.07] 2.7% e —
Hungary (with Idv) 86 8.4 101 [092,112] 4.4% —

Iceland (with Idv) 56 73 0.76 [0.68, 0.85] 0.3% —_—

Norway 58 69 085 [076 095 3.6%

Scotland 9 8 1.1 [1.01,1.23] 4.1%

Sweden 5.6 5.8 0.96 [0.86, 1.08] 51% I E—
Switzerland 7.3 6.9 1.06 [0.85,1.17] 5.0% B —
Uruguay (with Idv) 9.8 99 0.89 [0.90, 1.08] 2.8% _
USA™ 101 10.4 0.97 [0.89, 1.09] 12.8% e E—
‘Wales™ (with [dv) 8 8.3 0.97 [0.88, 1.07] 3.6% — 1
Pooled Effect (High Income) 0.98 [0.95, 1.01]

Brazil (with Idv) 122 11.8 1.03 [0.95,1.11] 11.3%  —
Iran 98 99 0.98 [0.91,1.08] 5.3% e —
Peru* (with ldv) 6.3 6.7 0.93 [0.83,1.04] 9.4% e — —
Pooled Effect (Upper-middle Income) 0.98 [0.93,1.04]

Pooled Effect (Overall) 0.98  [0.95, 1.01] -
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Supplementary Figure 19: Association between lockdown and preterm birth rates in the replication study after
inclusion of a Idv. Individual and pooled estimates of the association between preterm birth and lockdown. Observed
rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual
Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using
meta-analysis with weights from the original study. Countries, for which a Idv was inserted into the Poisson
regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)

Preterm birth rate in fourth month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Belgium (with Idv) 9.1 9 101 [092 1.11] 5.5% R
Canada (with Idv}) 8.7 8.7 1.00 [0.91,1.10] 10.8% —1

Chile** 8.3 8.8 0.83 [0.85,1.03] 5.8% B

Denmark (with ldv) 55 58 095 [085 107 0.8% —_—

Finland (with Idv) 54 57 095 [084 107 2.4% R

Hungary (with Idv) 88 8.2 108 [098 119] 42% B —
Iceland (with Idv) 55 71 0.78 [0.70,0.87] 02% —————

Norway 6.4 6.9 0.93 [0.84, 1.04] 3.3% — 1

Scotland 8.3 77 1.08 [0.98,1.19] 3.5% N e —
Switzerland 7 B.7 1.05 [0.95,1.17] 4.5% e
Uruguay (with Idv) 96 101 095 [0.87,1.04] 22% e

UsSA*™ 10 10.3 0.98 [0.90, 1.07] 19.7% E———

Wales™ (with ldv) 8.5 8.6 0.99 [0.90, 1.09] 2.8% —_—

Pooled Effect (High Income) 099 [0.95,1.02]

Brazil (with Idv) 12 119 1.01 [0.93, 1.09] 14.8% e e—

Iran 101 101 1.00 [0.91,1.09] 5.3% S E—

Peru* (with Idv) 6.2 6.5 0.96 [0.86, 1.07] 10.9% e

Pooled Effect (Upper-middle Income) 0.99 [0.94, 1.05]

Pooled Effect (Overall) 0.89 [0.96, 1.02] —t—
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Supplementary Figure 20: Association between lockdown and preterm birth rates in the replication study after
inclusion of a Idv. Individual and pooled estimates of the association between preterm birth and lockdown. Observed
rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual
Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using
meta-analysis with weights from the original study. Countries, for which a Idv was inserted into the Poisson
regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)
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Very preterm birth rate in first month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) (with lag) 1.1 0.9 1.14 [0.86. 1.50] 5.4% B
Belgium 1.3 1.5 0.84 [0.66, 1.06] 36% — T

Canada 13 13 1.00 [0.78.1.27] 6.9% [ S

Chile* 14 13 1.03 [0.81.1.31] 73% I b —
Denmark (with lag) 12 0.7 163 [1.22,2.18] 0.7%

Finland 06 06 1.02 [0.72,1.44] 0.7% —

Hungary (with lag) 15 1.4 103 [0.82,1.30] 29% —_—t

Iceland (with lag) 09 0.9 007 [0.73,1.30] 0.2% —_—

Norway 1.2 1.2 1.02 [0.80, 1.32] 29% —

Scotland 14 1 1.39 [1.08.1.79] 1.8%

Sweden 0.9 1 0.91 [0.69, 1.21] 41% I E—

Switzerland 14 11 1.25 [0.98, 1.61] 42% —
Uruguay (with lag) 1.3 12 111 [0.86,1.42] 21% —

UsA* (with lag) 15 15 102 [0.81,1.28] 10.3% —_—

Wales (with lag) 21 1.4 144 [117,1.79] 1.8% _—
Pooled Effect (High Income) 1.05 [0.96,1.15]

Brazil (with lag) 2 190 102 [0.84,1.25] 19.1% e —

Iran (with lag) 17 17 101 [0.82 1.26] 7.8% —_—

Peru™ (with lag) 0.8 0.9 095 [0.71,1.28] 9.0% —_—

Pooled Effect (Upper-middle Income) 1.00 [0.87,1.15]

Pooled Effect (Overall) 1.03  [0.96, 1.11] ‘ -T— . .

as 1 15 H
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Supplementary Figure 21: Association between lockdown and very preterm birth rates in the replication study after
inclusion of a Idv. Individual and pooled estimates of the association between very preterm birth and lockdown.
Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis.
Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated
using meta-analysis with weights from the original study. Countries, for which a Idv was inserted into the Poisson
regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)

Very preterm birth rate in second month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) (with lag) 1 08 1.10 [0.82, 1. 46] 5.7% —_— T
Belgium 14 1.5 0.94  [0.75.1.18] 4.3% e
Canada 12 1.3 092 [0.71.1.18] 72% s
Chile** 1.3 14 0.97 [0.76,1.23] T.7% ] —
Denmark (with lag) 1 0.5 200 [1.43, 2.80] 0.7%

Finland 1.1 06 1.86 [1.35,2.57] 1.5%

Hungary (with lag) 17 14 118 [0.95.1.48] 3.8% -
Iceland (with lag) 0.8 1 075  [0.56,1.01] 02% ——t
Norway 13 12 1.04 [0.82,1.34] 3.5% —_—
Scotland 1.5 0.9 1.59 [1.23, 2.08] 2.3%

Sweden 1.1 0.9 1.16 [0.88, 1.53] 5.4% 7
Switzerland 1.3 1 1.24 [0.95,1.61] 4.6% I E—
Uruguay (with lag) 1.7 1.4 1.22 [0.97,1.53] 2.8% T

USA™ (with lag) 15 1.5 101 [0.80.1.26] 16.2% —_—
Wales (with lag) 13 13 101 [0.79,1.28] 1.5% —_—
Pooled Effect (High Income) 1.08 [0.99,1.17]

Brazil (with lag) 2 2.1 097  [0.80,1.18] 15.9% e
Iran (with lag) 18 17 104 [0.56,1.28] 84% ——————
Peru™ (with lag) 0.7 0.9 081  [0.60,1.11] 8.2% L
Pooled Effect (Upper-middle Income) 0.94 [0.80, 1.11]

Pooled Effect (Overall) 1.03  [0.96,1.12] -

s 15 H 25
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Supplementary Figure 22: Association between lockdown and very preterm birth rates in the replication study after
inclusion of a Idv. Individual and pooled estimates of the association between very preterm birth and lockdown.
Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis.
Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated
using meta-analysis with weights from the original study. Countries, for which a Idv was inserted into the Poisson
regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)

4R DP No. 222

38



Institute for Replication

Very preterm birth rate in third month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) (with lag) 0.9 0.9 0.96 [0.71,1.28] 5.5% —r
Belgium 16 1.5 1.08 [0.86. 1.32] 4.8% -T—
Canada 11 12 0.90 [0.69, 1.16] 7.2% T
Chile** 13 14 0.94 [0.74,1.19] 7.9% T
Denmark (with lag) 2 05 360 [262 486 1.2% _
Finland 0.7 0.5 1.45 [1.01, 2.08] 1.1%

Hungary (with lag) 15 14 102 [081. 12§ 3.8% —t—
Iceland (with lag) 06 1 059 [043 082 02% ——

Norway 1 12 079 [061,104] 3.1% -
Scotland 16 0.9 1.88 [1.45, 2.43] 2.5%

Sweden 08 0.9 0.90 [0.67,1.21] 4.6% .
Switzerland 12 09 124 [0.95. 1.63] 4.6% R
Uruguay (with lag) 15 14 104 [083 131] 27% —
USA™ (with lag) 15 15 100 [0.79,1.25] 16.3% —1—
Wales (with lag) 14 13 1056 [0.82 1.33] 1.9% ——
Peooled Effect (High Income) 1.04 [0.95,1.12]

Brazil (with lag) 19 2.1 093 [0.76. 1.33] 15.8% —
Iran (with lag) 19 1.8 1.06  [0.87,1.30] 8.4% -
Peru™ (with lag) 0.8 0.9 0.88 [0.65, 1.19] 8.6% —
Pooled Effect (Upper-middie Income) 0.95 [0.80,1.12]

Pooled Effect (Overall) 1.01  [0.93,1.09] ‘ T . ‘ ‘ . . ‘ ‘
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Supplementary Figure 23: Association between lockdown and very preterm birth rates in the replication study after
inclusion of a Idv. Individual and pooled estimates of the association between very preterm birth and lockdown.
Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis.
Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated
using meta-analysis with weights from the original study. Countries, for which a Idv was inserted into the Poisson
regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)

Very preterm birth rate in fourth month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Belgium 1.6 14 1.09 [0.87,1.37] 3.0% b e
Canada 1.2 12 1.01 [0.78, 1.29] 6.1%
Chile** 1.3 13 0.94 [0.74,1.20] 5.9% ——
Denmark (with ldv) 14 0.4 347  [243 4094] 0.5%

Finland 08 04 1.81 [1.25, 2.61] 0.7%

Hungary (with Idv} 1.2 13 097 [0.76,1.24] 21% ——
Iceland (with Idv) 1.2 1.5 0.79 [0.62, 1.01] 0.2% -
Norway 0.9 11 0.84 [0.64, 1.11] 1.8% T
Scotland 1.2 08 147 [1.11.1.95] 1.2% e —
Switzerland 1 09 1.09 [0.81,1.45] 26% I
Uruguay (with Idv) 1.8 14 130 [104,162] 1.7% ——
USA* (with Idv) 1.4 1.5 0.95 [0.75,1.18] 31.3% —r
Wales* (with ldv) 1.6 1.4 1.15 [0.91, 1.45] 1.0% T
Peooled Effect (High Income) 1.00 [0.89,1.14]

Brazil (with Idv) 2 2 009  [0.81,1.20] 27.8% —

Iran (with Idv) 1.9 19 100 [0.82 1.23] 6.8% ——
Peru™ (with Idv) 0.9 09 100 [0.75 139 7.3% ——
Pooled Effect (Upper-middle Income) 0.99 [0.86, 1.15]

Pooled Effect (Overall) 1.00 [0.81,1.10] T

s 1 15 25 s
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Supplementary Figure 24: Association between lockdown and very preterm birth rates in the replication study after
inclusion of a Idv. Individual and pooled estimates of the association between very preterm birth and lockdown.
Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis.
Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates were calculated
using meta-analysis with weights from the original study. Countries, for which a Idv was inserted into the Poisson
regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)
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Sontaneous preterm birth rate in first month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) (with lag) 2.5 28 0.89 [0.75,1.03] 28% ——71

Belgium (with lag) 54 6.2 088 [078 098] 43% ——

Canada 4.9 5 0.97 [0.86, 1.10] 13.0% —_—
Chile** 87 86 1.01 [0.92, 1.11] 11.6% —_—
Finland 3.2 36 0.88 [0.76.1.03] 1.1% T

Iceland (with lag) 41 3 138 [1.19,1.81] 0.2% —_—
Norway (with lag) a1 38 106 [093, 127 2.0% —_——
Scotland 4.4 4 1.09 [0.95 1.25] 1.7% e —
Sweden (with lag) a7 5.1 082 [0.81,1.04] 4.1% —_—

USA* (with lag) 45 48 095 [084 109 32.5% R
Wales* (with lag) 38 38 099  [0.86, 1.14] 0.7% —_—
Pooled Effect (High Income) 0.96 [0.90,1.02]

Brazil (with 1ag) 98 10.6 093 [085 101] 25.0% —

Pooled Effect (Upper-middle Income) 0.93 [0.85,1.01]

Pooled Effect (Overall) 0.95  [0.90, 1.00] ——

1 15
Odds Ratio

Supplementary Figure 25: Association between lockdown and spontaneous preterm birth rates in the replication
study after inclusion of a Idv. Individual and pooled estimates of the association spontaneous between preterm birth
and lockdown. Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using
ITS-analysis. Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates
were calculated using meta-analysis with weights from the original study. Countries, for which a Idv was inserted into
the Poisson regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)

Sontaneous preterm birth rate in second month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales™) (with lag) 26 238 095  [0.80,1.13] 3.3%

Belgium (with lag) 56 6.2 089  [0.80,1.00] 4.8% e
Canada G ] 1.00 [0.88, 1.13] 14.1%

Chile™ 9 86 1.04 [0.95,1.14] 12.5% —
Finland 32 37 0.85 [0.73, 0.99] 1.3% —_—
Iceland (with lag) 31 28 110 [0.94,1.30] 0.2%

Norway (with lag) 32 35 0.90 [0.77,1.08] 1.9% —_——
Scotland 39 39 0.99 [0.86, 1.14] 1.7%

Sweden (with lag) 45 5.3 0.85  [0.75,0.97] 4.6%

USA™ (with lag) 48 47 097  [0.85, 1.10] 30.5% R
Wales* (with lag) 3.4 38 0.89  [0.76,1.02] 0.7% B —
Pooled Effect (High Income) 0.97 [0.91, 1.03]

Brazil (with lag) 9.5 08 097  [0.89,1.06] 24.4% _—
Pooled Effect (Upper-middle Income) 0.7 [0.89, 1.06]

Pooled Effect (Overall) 0.97 [0.92,1.02] —

0725 OI7S0E0EIS OISOSOSIS 0875 11075 LOELILIZ  LITSIZIZZ 1S3

Odds Ratio
Supplementary Figure 26: Association between lockdown and spontaneous preterm birth rates in the replication
study after inclusion of a Idv. Individual and pooled estimates of the association between spontaneous preterm birth
and lockdown. Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using
ITS-analysis. Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates
were calculated using meta-analysis with weights from the original study. Countries, for which a ldv was inserted into
the Poisson regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)
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Sontaneous preterm birth rate in third month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Australia (New South Wales*) (with lag) 28 27 106 [090 125] 3.8% —_—
Belgium (with lag) B 6.3 0.94  [0.84,1.06] 5.6% _—
Canada 5 5 1.00 [0.88.1.13] 14.4% —_—
Chile** 84 87 0.96 [0.67,1.05] 12.5% —_—T
Finland 31 3.7 0.84 [0.72,0.97] 1.4%

Iceland (with lag) 1.5 23 063  [0.51,0.78] 01% ————

Norway (with lag) 3.4 39 087 [075 101] 2.3% —_—
Scotland 5.1 38 134 [117,1.53] 2.5%

Sweden (with lag) 46 51 0.90 [0.79.1.02] 5.0% e —
USA™ (with lag) 48 47 008 [0.87.1.12] 28.5% —_—
Wales* (with lag) 33 35 096 [082 111] 1.0% R
Pooled Effect (High Income) 0.98 [0.92,1.04]

Brazil (with lag) 93 95 102 [0.93,1.08] 22.9% ——
Pooled Effect (Upper-middle Income) 1.02 [0.96,1.09]

Pooled Effect (Overall) 0.99 [0.94,1.03] ——

s ]
Odds Ratio

Supplementary Figure 27: Association between lockdown and spontaneous preterm birth rates in the replication
study after inclusion of a Idv. Individual and pooled estimates of the association between spontaneous preterm birth
and lockdown. Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using
ITS-analysis. Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates
were calculated using meta-analysis with weights from the original study. Countries, for which a Idv was inserted into
the Poisson regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)

Spontaneous preterm birth rate in fourth month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Belgium (with lag) 6.4 6.3 102 [0.91,1.14] 8.0% —_—t—
Canada 51 5.1 1.00 [0.89,1.13] 17.5% B
Chile** 81 88 0.93 [0.84, 1.02] 14.5% —
Finland 34 3.8 0.90 [0.78.1.04] 2.4% s
Iceland (with lag) 1.5 29 0.51  [0.42, 0.63] 02% —=—

Norway (with 1ag) 36 39 094 [081 108] 3.4% —
Scotland 4.4 3.5 1.27 [1.10, 1.46] 3.4% -
USA™ (with lag) 48 46 1.00  [0.88,1.14] 26.7% —_—
Wales* (with lag) 45 35 127 [1.11,1.46] 1.7%

Pooled Effect (High Income) 1.00 [0.94, 1.06]

Brazil (with lag) 9.4 96 098 [090 108] 22 5% ——
Pooled Effect (Upper-middle Income) 0.98 [0.89,1.07]

Pooled Effect (Overall) 0.99 [0.95,1.04] ——

os 1
Odds Ratio

Supplementary Figure 28: Association between lockdown and spontaneous preterm birth rates in the replication
study after inclusion of a Idv. Individual and pooled estimates of the association between spontaneous preterm birth
and lockdown. Observed rates are based on the original studies Fig. 1, whereas Predicted rates were obtained using
ITS-analysis. Individual Odds were calculated by comparing observed and predicted rates. Pooled effect estimates
were calculated using meta-analysis with weights from the original study. Countries, for which a Idv was inserted into
the Poisson regression, are marked with (with Idv). The forest plot on the right shows individual ORs (blue dot) with
corresponding Cls (black line). *Births from 24 weeks onwards **Live births only (For further information regarding
definitions of preterm birth rates, please check original study)
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Country

Australia (New South Wales*) (with lag)
Belgium (with 1ag)

Canada

Finland (with lag)

Hungary

Norway (with lag)

Scotland

Sweden (with lag)

Switzerland (with lag)

Wales*

Pooled Effect (High Income)

Brazil (with lag)

Iran

Pooled Effect (Upper-middle Income)

Pooled Effect (Overall)

Stillbirth rate in first month of lockdown

Observed
5.1

53

8

16

47

27

47

33

45

56

10.2

89

Predicted
36
6.3
7.5
22
438
33
36
28
3.7

24

99

8.3

Odds Ratio
1.45
0.85
1.06
0.74
1.00
0.82
1.33
118
1.23
233
1.13
1.03
1.07
1.04
1.05

9
[1.26
075
[0.96
[0.61
[088
[0.70
16
[1.00
[1.07
[2.00
[1.07
[0.94

[0.97

5% CI
. 1.66]
. 0.05]
., 1.17]
.0.91]
. 113]
. 0.97]
. 1.53]
. 1.38]
L 1.41]
L 271]
,1.19]
. 1.13]

. 1.18]

[0.96,1.12]
[0.99,1.12]

Weights
1.7%
1.8%
7.1%
0.3%
1.9%
0.5%
0.5%
1.2%
1.4%

1.1%

69.0%

13.5%

os
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Supplementary Figure 29: Association between lockdown and stillbirth rates in the replication study after inclusion
of a Idv. Individual and pooled estimates of the association between stillbirth and lockdown. Observed rates are
based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were
calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-analysis
with weights from the original study. Countries, for which a Idv was inserted into the Poisson regression, are marked
with (with Idv). The forest plot on the right shows individual ORs (blue dot) with corresponding Cls (black line). *Births
from 24 weeks onwards **Live births only (For further information regarding definitions of preterm birth rates,

please check original study)

Country

Australia (New South Wales*) (with lag)
Belgium (with lag)

Canada

Finland (with 1ag)

Hungary

Iceland

Norway (with lag)

Scotland

Sweden (with lag)

Switzerland (with 1ag)

Wales*

Pooled Effect (High Income)
Brazil (with lag)

Iran

Pooled Effect (Upper-middle Income)

Pooled Effect (Overall)

Stillbirth rate in second month of lockdown

Observed
3.8
6
6.6
21
3.8
7.7
33
4.9
21
31
3.3

10.5

8.9

Predicted
37
69
7.7
23
4.9

1
3
3.8
25
3.5
2.4

10.2

8.4

Odds Ratio
1.04
0.87
0.86
082
0.77
7.66
1.09
1.28
0.86
0.89
1.36
0.95
1.03
1.07
1.04
1.02

9
[0.90
078
[0.77
077
[0.68
[6.22
[093
[1.12
072
[0.76
[1.16
[0.90
[0.94
[0.97
[0.95
[0.95

5% CI
. 1.20]
. 0.97]
. 0.95]
L 111]
. 0.89]
. 0.44]
. 1.28]
. 1.47]
. 1.03]
. 1.07]
. 1.61]
,1.00]
. 1.16]
L 1A47]
,1.13]
,1.10]

Weights
1.4%
19%
6.4%
0.4%
1.5%
0.3%
0.6%
0.5%
0.8%
1.0%

0.6%

70.9%

13.6%

T T T T T T T 1
1 z 4 5 & 5
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Supplementary Figure 30: Association between lockdown and stillbirth rates in the replication study after inclusion
of a Idv. Individual and pooled estimates of the association between stillbirth and lockdown. Observed rates are
based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were
calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-analysis
with weights from the original study. Countries, for which a Idv was inserted into the Poisson regression, are marked
with (with Idv). The forest plot on the right shows individual ORs (blue dot) with corresponding Cls (black line). *Births
from 24 weeks onwards **Live births only (For further information regarding definitions of preterm birth rates,

please check original study)
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Stillbirth rate in third month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights
Ausiralia (New South Wales®) (with lag) 31 35 0.88 [0.76, 1.03] 1.3%
Belgium (with lag) 53 67 0.78 [0.70, 0.88] 18% o
Canada 6 79 0.77 [0.69. 0.85] 6.3% b
Finland (with lag) 3.1 27 1.15 [0.98, 1.36] 0.6% F
Hungary 41 54 0.77 [0.68, 0.87] 18% o
lceland 8.3 0.5 1773 [13.20, 23.81] 0.2% —
Horway (with lag) 26 32 0.84 [0.71,0.98] 06% 9
Scotland 3.8 3.8 1.01 [0.88. 1.17] 0.4%
Sweden (with lag) 36 22 1.64 [1.39,1.94] 1.4% -
Switzerland (with lag) 4.4 34 1.31 [1.14,1.51] 1.5% -
Wales* 39 22 178 [1.51, 2.11] 1.0% -
Pooled Effect (High Income) 0.97 [0.92, 1.02]

Brazil (with lag) 10.4 101 103 [094,112] 69.2%

Iran 9 82 1.10 [1.00, 1.21] 14.0%
Pooled Effect (Upper-middle Income) 1.04 [0.97,1.12]

Pooled Effect (Overall) 1.03 [0.87, 1.10]

o 25 m s om

Odds Ratio
Supplementary Figure 31: Association between lockdown and stillbirth rates in the replication study after inclusion
of a Idv. Individual and pooled estimates of the association between stillbirth and lockdown. Observed rates are
based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were
calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-analysis
with weights from the original study. Countries, for which a Idv was inserted into the Poisson regression, are marked
with (with Idv). The forest plot on the right shows individual ORs (blue dot) with corresponding Cls (black line). *Births
from 24 weeks onwards **Live births only (For further information regarding definitions of preterm birth rates,
please check original study)

Stillbirth rate in fourth month of lockdown

Country Observed Predicted Odds Ratio 95% Cl  Weights

Belgium (with lag) 7 6.7 1.05 [0.95 1.17] 4.4% -
Canada 6.3 82 077 [0.69. 0.85] 11.9% -

Finland (with lag) 29 18 161 [1.33,1.94] 1.3% ——
Hungary 43 59 072 [064 082 4.0% -

Iceland (with lag) 28 05 508 [380 679 0.4% B
Morway (with lag) 21 39 053 [0.45, 0.62] 1.0% -

Scotland B 34 1.76 [1.54, 2.01] 1.3% —
Switzerland (with lag) 338 35 111 [0.96,1.28] 27% te—
Wales* 24 18 1.34 [1.10, 1.63] 11% —
Pooled Effect (High Income) 0.92 [0.87,0.97]

Brazil (with lag) 107 10.4 103 [0.94,1.12] 50.3% =

Iran 8.9 8 1.1 [1.00,1.22] 21.7% -
Pooled Effect (Upper-middle Income) 1.05 [0.98,1.13]

Pooled Effect (Qverall) 1.02  [0.96,1.07] r

o : 4 &
Odds Ratie

Supplementary Figure 32: Association between lockdown and stillbirth rates in the replication study after inclusion
of a Idv. Individual and pooled estimates of the association between stillbirth and lockdown. Observed rates are
based on the original studies Fig. 1, whereas Predicted rates were obtained using ITS-analysis. Individual Odds were
calculated by comparing observed and predicted rates. Pooled effect estimates were calculated using meta-analysis
with weights from the original study. Countries, for which a Idv was inserted into the Poisson regression, are marked
with (with Idv). The forest plot on the right shows individual ORs (blue dot) with corresponding Cls (black line). *Births
from 24 weeks onwards **Live births only (For further information regarding definitions of preterm birth rates,
please check original study)
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Supplementary Figure 33: Autocorrelation and partial autocorrelation plots, before and after inclusion of a Idv for
preterm birth rates. Acf and pacf plots before Idv were created after adjusting for seasonality. Blue dotted line
resembles significance level.
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Supplementary Figure 34: Autocorrelation and partial autocorrelation plots, before and after inclusion of a Idv for
very preterm birth rates. Acf and pacf plots before Idv were created after adjusting for seasonality. Blue dotted line
resembles significance level.
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Supplementary Figure 35: Autocorrelation and partial autocorrelation plots, before and after inclusion of a Idv for
spontaneous preterm birth rates. Acf and pacf plots before Idv were created after adjusting for seasonality. Blue

dotted line resembles significance level.
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Supplementary Figure 36: Autocorrelation and partial autocorrelation plots, before and after inclusion of a Idv for
stillbirth rates. Acf and pacf plots before Idv were created after adjusting for seasonality. Blue dotted line resembles

significance level.

49



Institute for Replication

Supplementary Tables

4R DP No. 222

Supplementary Table 1 — Comparison of pooled estimated effects gained through meta-analysis in preterm

birth rates
Month following Lockdown Original Robustness Robustness
Study Reproduction Reproduction (with
1) (2) Idv)
3)
Month 1
High-Income OR 0.96 OR 0.97 OR 0.96
95% C1 0.94-0.98 95% CI1 0.92-1.02 95% CI 0.92-1.02
P=0.175 P=0.168
Upper-middle Income OR 0.96 OR 0.93 OR0.94
95% C1 0.90-1.02 95% C1 0.87-0.98 95% C1 0.88-1.00
P=0.013 P=0.035
Total OR 0.96 OR 0.95 OR 0.96
95% C1 0.95-0.98 95% C1 0.92-0.99 95% C1 0.92-1.00
P<0.001 P=0.020 P=0.029
Month 2
High-Income OR 0.97 OR 0.97 OR 0.97
95% CI1 0.95-0.99 95% C1 0.94-0.99 95% C1 0.94-0.99
P=0.016 P=0.017
Upper-middle Income OR0.93 OR 0.96 OR0.98
95% C1 0.79-1.08 95% C10.91-1.01 95% CI 0.90-1.01
P=0.126 P=0.095
Total OR 0.96 OR 0.96 OR 0.96
95% CI1 0.92-0.99 95% C1 0.94-0.99 95% CI1 0.94-0.99
P=0.03 P=0.004 P=0.004
Month 3
High-Income OR 0.97 OR 0.98 OR 0.98
95% CI1 0.95-0.99 95% Cl1 0.95-1.01 95% C1 0.98-1.01
P=0.161 P=0.123
Upper-middle Income OR 0.95 OR 0.99 OR 0.98
95% CI1 0.83-1.09 95% C1 0.94-1.04 95% CI1 0.93-1.04
P=0.676 P=0.587
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Total

Month 4

High-Income

Upper-middle Income

Total

OR 0.97
95% C1 0.94-1.00
P=0.09

OR0.98
95% C1 0.96-1.01

OR 0.98
95% CI 0.90-1.07

OR0.99
95% C1 0.96-1.01
P=0.34

OR 0.98
95% C1 0.96-1.01
P=0.162

OR0.99
95% C1 0.96-1.02
P=0.551

OR 0.97
95% ClI 0.92-1.03
P=0.323

OR 0.98
95% C1 0.98-1.01
P=0.286

4R DP No. 222

OR 0.98
95% C1 0.95-1.01
P=0.114

OR0.99
95% C1 0.95-1.02
P=0.538

OR 0.99
95% CI1 0.94-1.05
P=0.737

OR0.99
95% C1 0.96-1.02
P=0.483

Note: P-Values of the original study could not be found for every subgroup effect size estimate, please check
Calvert et. al p.530ff. for details. P-Values in the reproduction were calculated using Wald-test

Supplementary Table 2 — Comparison of pooled estimated effects gained through meta-analysis in very preterm

birth rates
Month Original Recreate Robustness
Study Reproduction Reproduction (with
1) @) ldv)
3)
1
High-Income OR 1.02 OR 1.05 OR 1.05
95% CI1 0.94-1.10 95% C1 0.96-1.15 95% CI1 0.96-1.15
P=0.301 P=0.273
Upper-middle Income OR 1.00 OR 0.99 OR 1.00
95% CI1 0.93-1.06 95% Cl 0.86-1.13 95% CI1 0.87-1.15
P=0.84 P=0.998
Total OR 1.00 OR 1.03 OR 1.03

95% C1 0.95-1.06

95% C1 0.95-1.11

95% C1 0.96-1.11
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2

High-Income

Upper-middle Income

Total

High-Income

Upper-middle Income

Total

High-Income

Upper-middle Income

Total

OR 1.05
95% CI 0.98-1.13

OR 0.95
95% C1 0.80-1.11

OR 1.02
95% CI 0.96-1.09

OR 1.02
95% CI 0.93-1.12

OR 0.99
95% C1 0.93-1.05

OR 1.00
95% CI 0.94-1.06

OR 0.98
95% CI1 0.94-1.10

OR 1.06
95% CI 1.01-1.12

OR 1.02
95% CI 0.97-1.06

P=0.511

OR 1.08
95% CI 0.99-1.17
P=0.078

OR 0.97
95% C1 0.84-1.11
P=0.619

OR 1.04
95% CI 0.97-1.12
P=0.287

OR 1.04
95% ClI 0.96-1.12
P=0.389

OR 0.99
95% C1 0.86-1.13
P=0.829

OR 1.02
95% CI 0.95-1.09
P=0.595

OR 1.01
95% CI 0.88-1.15
P=0.912

OR 1.04
95% C1 0.90-1.20
P=0.594

OR 1.02
95% CI 0.93-1.13
P=0.675

4R DP No. 222

P=0.408

OR 1.08
95% CI1 0.99-1.17
P=0.0.066

OR0.94
95% C1 0.80-1.11
P=0.485

OR 1.03
95% CI1 0.96-1.12
P=0.400

OR 1.04
95% CI1 0.95-1.12
P=0.405

OR 0.95
95% C1 0.93-1.12
P=0.524

OR1.01
95% CI 0.93-1.09
P=0.878

OR 1.00
95% C1 0.89-1.14
P=0.949

OR 0.99
95% C1 0.86-1.15
P=0.928

OR 1.00
95% CI1 0.91-1.10
P=0.992
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Note: There were no P-Values given for very preterm birth effect size estimates in the original work. P-
Values in the reproduction were calculated using Wald-test

Supplementary Table 3 — Comparison of pooled estimated effects gained through meta-analysis in spontaneous

preterm birth rates

Month Original Recreate Robustness
Study Reproduction Reproduction (with
() @) ldv)
@)
1
High-Income OR 0.96 OR0.98 OR 0.96
95% CI 0.93-0.99 95% Cl 0.92-1.04 95% CI 0.90-1.02
P=0.438 P=0.218
Upper-middle Income OR 0.99 OR 1.02 OR 0.93
95% CI1 0.95-1.03 95% C1 0.93-1.11 95% C1 0.85-1.01
P=0.661 P=0.099
Total OR 0.97 OR 0.99 OR 0.95
95% CI 0.94-0.99 95% Cl 0.94-1.04 95% CI 0.90-1.00
P=0.615 P=0.069
2
High-Income OR 0.97 OR 0.97 OR 0.97
95% CI 0.94-0.99 95% C1 0.91-1.03 95% Cl1 0.91-1.03
P=0.356 P=0.304
Upper-middle Income OR 1.02 OR 0.99 OR0.97
95% CI 0.98-1.07 95% CI 0.90-1.08 95% CI 0.89-1.06
P=0.827 P=0.494
Total OR 0.98 OR 0.98 OR 0.97
95% CI 0.95-1.01 95% C1 0.93-1.03 95% CI1 0.92-1.02
P=0.354 P=0.222
3
High-Income OR 0.97 OR 0.98 OR 0.98
95% CI 0.95-1.00 95% C1 0.92-1.03 95% CI1 0.92-1.04
P=0.427 P=0.497
Upper-middle Income OR 1.03 OR1.01 OR 1.02

95% ClI 0.98-1.07

95% Cl 0.92-1.10

95% CI 0.96-1.09
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Total

High-Income

Upper-middle Income

Total

OR0.98
95% CI 0.96-1.02

OR 0.97
95% ClI 0.93-1.02

OR1.01
95% CI1 0.97-1.06

OR 0.98
95% ClI 0.95-1.02

P=0.827

OR 0.98
95% CI 0.94-1.03
P=0.529

OR 1.00
95% CI 0.94-1.06
P=0.994

OR 0.98
95% C1 0.89-1.07
P=0.664

OR 1.00
95% ClI 0.95-1.04
P=0.849

4R DP No. 222

P=0.553

OR0.99
95% CI 0.94-1.03
P=0.604

OR 1.00
95% CI 0.94-1.06
P=0.904

OR0.98
95% C1 0.89-1.07
P=0.664

OR 0.99
95% C1 0.95-1.04
P=0.771

Note: There were no P-Values given for spontaneous preterm birth effect size estimates in the original work. P-
Values in the reproduction were calculated using Wald-test

Supplementary Table 4 — Comparison of pooled estimated effects gained through meta-analysis in stillbirth

rates
Month Original Recreate Robustness
Study Reproduction Reproduction (with
1) (2) ldv)
@)
1
High-Income OR1.14 OR1.15 OR1.13
95% CI 1.02-1.29 95% Cl 1.09-1.21 95% CI 1.07-1.19
P=0.02 P<0.001 P<0.001
Upper-middle Income OR 1.02 OR 1.04 OR 1.04
95% CI1 0.97-1.08 95% C1 0.97-1.13 95% CI1 0.96-1.12
P=0.269 P=0.372
Total OR 1.04 OR 1.06 OR 1.05
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2

High-Income

Upper-middle Income

Total

High-Income

Upper-middle Income

Total

High-Income

Upper-middle Income

Total

95% CI 0.99-1.09
P=0.10

OR 1.00
95% C1 0.88-1.12
P=0.98

OR 1.08
95% CI1 1.02-1.14

OR 1.07
95% Cl1 1.02-1.12
P=0.001

OR0.99
95% C1 0.88-1.12
P=0.89

OR1.10
95% CI1 1.04-1.16

OR 1.08
95% CI 1.02-1.13
P=0.004

OR1.01
95% CI1 0.87-1.18
P=0.86

OR1.10
95% CI 1.04-1.17

OR 1.07
95% CI1 1.00-1.15
P=0.07

95% CI 1.00-1.13
P=0.067

OR 1.00
95% C1 0.95-1.05
P=0.98

OR 1.08
95% CI 1.00-1.16
P=0.049

OR 1.07
95% C11.00-1.14
P=0.051

OR 1.02
95% C1 0.97-1.08
P=0.37

OR 1.07
95% C11.00-1.16
P=0.06

OR 1.07
95% Cl 1.00-1.14
P=0.047

OR 1.02
95% CI 0.97-1.08
P=0.717

OR 1.07
95% CI 1.00-1.16
P=0.004

OR 1.07
95% C1 1.00-1.14
P=0.009

4R DP No. 222

95% CI1 0.99-1.12
P=0.128

OR 0.95
95% CI1 0.90-1.00
P=0.035

OR 1.04
95% CI 0.95-1.13
P=0.434

OR 1.02
95% C1 0.96-1.10
P=0.579

OR 0.97
95% C1 0.92-1.02
P=0.248

OR1.04
95% C1 0.97-1.12
P=0.286

OR 1.03
95% C1 0.97-1.10
P=0.367

OR 0.92
95% CI 0.87-0.97
P=0.004

OR 1.05
95% CI1 0.98-1.13
P=0.134

OR 1.02
95% C1 0.96-1.07
P=0.563
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Note: P-Values of the original study could not be found for every subgroup effect size estimate, please check
Calvert et. al p.530ff. for details. P-Values in the reproduction were calculated using Wald-test

Supplementary Table 5 — Comparison of pooled estimated effects gained through meta-analysis in
preterm birth rates between primary reproduction analysis and sensitivity analysis excluding Brazil an

USA

Month following Lockdown

Primary
reproduction

Sensitivity analysis
(excluding Brazil

analysis (including and USA)
all countries)
Month 1
High-Income OR 0.97 OR 0.97

Upper-middle Income

Total

Month 2

High-Income

Upper-middle Income

Total

Month 3

High-Income

95% C1 0.92-1.02

OR0.93
95% CI 0.87-0.98

OR 0.95

95% C1 0.92-0.99

OR 0.97

95% CI 0.94-0.99

OR 0.96
95% C1 0.91-1.01

OR 0.96

95% CI 0.94-0.99

OR 0.98
95% C1 0.95-1.01

95% C1 0.94-1.01

OR 0.88
95% CI 0.81-0.96

OR 0.95

95% C1 0.91-0.98

OR 0.97

95% CI 0.94-1.00

OR 0.93
95% C1 0.86-1.00

OR 0.96

95% CI 0.93-0.99

OR 0.98
95% C1 0.95-1.01
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Upper-middle Income

Total

Month 4

High-Income

Upper-middle Income

Total

OR0.99
95% CI1 0.94-1.04

OR0.98
95% C1 0.96-1.01

OR0.99
95% ClI 0.96-1.02

OR 0.97
95% C1 0.92-1.03

OR 0.98
95% CI 0.98-1.01

OR 0.96
95% CI 0.89-1.03

OR 0.98
95% C1 0.95-1.00

OR0.99
95% CI 0.96-1.03

OR 0.94
95% C1 0.87-1.02

OR 0.98
95% CI 0.95-1.01

4R DP No. 222
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Supplementary Table 6 — Pooled effect estimates after including Idv Y,_;
1.Month 2.Month 3.Month 4.Month
Preterm birth
High Income OR 0.97 OR 0.98 OR 0.98 OR 0.98
95% C1 0.93-1.02 95% CI 0.95-1.00 95% C10.95-1.01 95% CI 0.95-1.02
Upper-middle OR 0.92 OR 0.95 OR 0.99 OR 0.99
95% C1 0.87-0.98 95% CI 0.90-1.01 95% C1 0.94-1.05 95% CI 0.94-1.04
Total OR 0.96 OR 0.97 OR 0.98 OR 0.98
95% C1 0.92-1.00 95% CI1 0.95-0.99 95% C1 0.96-1.01  95% CI 0.96-1.01
Very preterm
birth
High Income OR 1.05 OR 1.08 OR 1.04 OR 0.99
95% C1 0.96-1.14  95% C1 0.98-1.17 959 C| 0.96-1.12 95% CI: 0.87—
1.13
Upper-middle OR 0.97 OR 0.96 OR 0.98
95% C1 0.85-1.11  95% C1 0.84-1.10 959 CI 0.86-1.13 OR 1.03
95% CI: 0.90-1.20
Total OR 1.02 OR 1.04 OR 1.02
95% C10.95-1.10  95% CI1 0.97-1.11 9504 C] 0.95-1.09 OR1.01
95% ClI: 0.92-1.11
Spontaneous

preterm birth

High Income

Upper-middle

Total

Stillbirth

High Income

Upper-middle

Total

OR 0.98
95% CI1 0.92-1.04

OR0.93
95% C1 0.85-1.01

OR 0.97
95% CI1 0.92-1.02

OR1.11
95% CI 1.05-1.17

OR 1.04
95% Cl1 0.96-1.12

OR 1.05
95% C1 0.98-1.12

OR 0.98
95% C1 0.92-1.04

OR 0.97
95% C1 0.89-1.06

OR 0.98
95% CI 0.93-1.03

OR 0.99
95% C1 0.93-1.04

OR 1.07
95% C1 0.99-1.15

OR 1.06
95% CI1 0.99-1.13

OR 0.98
95% C1 0.93-1.04

OR 1.02
95% C1 0.93-1.11

OR 0.99
95% CI1 0.93-1.04

OR 1.02
95% C1 0.97-1.07

OR 1.07
95% CI1 1.00-1.15

OR 1.06
95% CI 1.00-1.13

OR 0.99
95% CI 0.94-1.05

OR0.98
95% C1 0.89-1.07

OR1.01
95% C1 0.94-1.04

OR1.01
95% C1 0.98-1.09

OR 1.09
95% C11.02-1.16

OR 1.07
95% CI 1.02-1.13

58



	222_I4R_Coverpage.pdf
	222_I4R_Dyroff_Miller.pdf



