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depressive symptoms at the time of infant discharge, evaluated using the Edinburgh
Postnatal Depression Scale (EPDS). In addition to the pandemic itself, the number of
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in the median EPDS scores between the cohorts: 7.0 [interquartile range (IQR): 4.0-
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not associated with mothers' EPDS scores in either unadjusted or adjusted models.
Conclusion: The COVID-19 pandemic or the number of restriction measures used in

Estonian NICUs did not associate with mothers' post=partum depressive symptoms.
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1 | INTRODUCTION

The significant predictors of maternal post-partum depression are a

past history of mentalillness, poor socioeconomic status, poor social

14,5

Post-partum depression is a common mental health problem among support, poor marital relationships and stressful life events.

post-partum mothers. It may have adverse effects on mother-infant
interaction and well-being of infants.> According to meta-analyses,
the overall prevalence of post-partum depression is about 17%.2°

Traditionally, preterm birth leads to physical and emotional sep-
aration between the parents and infant due to the infant's admis-
sion to a neonatal intensive care unit (NICU). The mothers' limited

Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; IQR, interquartile range; NICU, neonatal intensive care unit.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2023 The Authors. Acta Paediatrica published by John Wiley & Sons Ltd on behalf of Foundation Acta Paediatrica.

Acta Paediatrica. 2023;00:1-8.

wileyonlinelibrary.com/journal/apa 1


www.wileyonlinelibrary.com/journal/apa
mailto:
https://orcid.org/0000-0003-3245-0906
https://orcid.org/0000-0003-2743-3589
https://orcid.org/0000-0002-4478-8077
http://creativecommons.org/licenses/by/4.0/
mailto:ryitos@utu.fi
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fapa.16886&domain=pdf&date_stamp=2023-06-30

ITOSHIMA ET AL.

GIRVYAMESA A CTA PEDIATRICA

presence and participation in the caretaking of preterm infants
have been shown to compromise the mothers' psychological well-
being.“"7 A meta-analysis showed that the odds of post-partum de-
pression in mothers was 1.79 times higher after preterm birth than
full-term birth.®

Today, many NICUs provide family-centred care, allowing par-
ents to access NICUs 24/7 and supporting parents' participation
in the care of their infant. Family-centred interventions have been
shown to be associated with decreased post-partum depressive
symptoms in mothers of preterm infants. For example, the Close
Collaboration with Parents intervention was associated with the re-
duction of depressive symptoms, as evaluated using the Edinburgh
Postnatal Depression Scale (EPDS). The reduction observed was 42%
at 4-6months of corrected age’ and 37% at 24 months of corrected
age,10 The Family Nurture Intervention reduced the proportion of
mothers with possible clinical depression at 4months of corrected
age by 15%.1! Family-centred care is considered a state-of-the-art
approach in neonatal care because of its demonstrated benefits not
only for mothers but also for infants.!?

However, COVID-19 caused a worldwide reduction in parents'
access to NICUs and participation in the care of their infants. When
the pandemic started in March 2020, most NICUs were forced to
set up restrictions in accordance with the governmental and hospital
policies.**** Many of these measures limited parental presence and
involvement in the caretaking of their infants. Few previous studies
have investigated whether the COVID-19 pandemic was associated
with the increase in post-partum depressive symptoms in mothers
in NICUs. Three studies in Belgium, Switzerland and Italy found a
slightly higher mean score for depression, assessed using the EPDS,
during the pandemic compared to before. However, none of the
studies showed a statistically significant difference.r>*” Only the
Belgian study revealed a significantly higher proportion of moth-
ers exceeding the cut-off for possible clinical depression during the
pandemic than before.!® In addition, all three were single-centre
studies and did not consider potential confounders in their analyses.
Furthermore, none of them focused on the effect of the specific re-
striction measures implemented in NICUs.

Thus, the effect of the COVID-19 pandemic on the post-partum
depressive symptoms of mothers remains unclear. In this study, we
evaluated the association between the COVID-19 pandemic and
post-partum depressive symptoms in mothers after preterm birth.
In addition, we evaluated the association between the use of NICU

restriction measures and depressive symptoms.

2 | METHODS
2.1 | Study design and protocols

This comparative cohort study used two preterm cohorts selected
from Estonia before and during the COVID-19 pandemic. The
pre-pandemic cohort was recruited between January 2018 and
May 2019 for the 2nd International Closeness Survey.'® This was

Key notes

e There are no studies about the impact of the COVID-19
restriction measures used during neonatal care on
mothers' depressive symptoms.

e The number of COVID-19 restriction measures in neo-
natal intensive care units in Estonia was not associated
with post-partum depressive symptoms in mothers of
preterm infants.

e The use of hospital visiting policies and their impact on

maternal well-being should be studied more widely.

a prospective cohort study conducted among 23 NICUs from 15
countries in Europe, North America and Oceania, without any inter-
vention. No unit or country-specific analyses have been reported.
The pandemic cohort was recruited between 23 March and 23 July
2021. This cohort was a part of the Close Collaboration with Parents
Intervention Effectiveness Study in Estonia. The study cohorts in-
cluded all seven Level Ill and Level Il NICUs in Estonia, where the
care of all infants born below 35weeks of gestation is centralised.
These NICUs were located in four hospitals in the two largest cit-
ies in Estonia. Out of the seven NICUs, two were not included in
both cohorts. One of the Level Il NICUs was only included in the
pre-pandemic cohort, while another one was only included in the
pandemic cohort. These two NICUs were comparable, as they both
operated in the same urban region and had similar sizes, patient
structures and levels of neonatal care.

Ethical approval was obtained separately for each study.
The study permission of the 2nd International Closeness Survey
(pre-pandemic cohort) was obtained from the Hospital District
of Southwest Finland before the pandemic (registration number
T08/011/18), whereas that of the Close Collaboration with Parents
Intervention Study (pandemic cohort) was obtained from the
Research Ethics Committee of the University of Tartu during the
pandemic (approval number 333/T-21). Parents received written and
verbal information about the study and had time to consider their

participation. Those who agreed signed informed consent forms.

2.2 | Participants

The inclusion and exclusion criteria for both studies were similar but
not identical. In the pre-pandemic cohort recruitment, mothers who
gave birth before 35weeks of gestation were eligible. Families were
excluded if the expected duration of hospitalisation was less than
3days, the infants were triplets, the parents could not speak fluent
Estonian or Russian or the infant's condition was critical and survival
uncertain. Of 130 eligible mothers, 61 were enrolled in the study
(Figure 2).

In the pandemic cohort recruitment, mothers whose neo-
nate was hospitalised during the first 28days of life were eligible,
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regardless of the gestational age. Of those, mothers who gave birth
before 35weeks of gestation were selected for this study. Families
were excluded if the expected duration of hospitalisation was less
than 3days or if the mother could not speak fluent Estonian, Russian
or English. Of 91 eligible mothers, 59 were enrolled in the study
(Figure 2). The mothers who gave birth before 35 weeks of gestation
were selected from the cohorts for this study. Hereafter, the group
selected before the pandemic is called the pre-COVID group and
during the pandemic—the COVID group.

2.3 | Measures

Depressive symptoms were measured using the EPDS when the in-
fant was discharged from the NICU. The EPDS has proven itself a
valid method to measure postnatal depressive symptoms.19 It con-
tains 10 questions, and each item is scored from O to 3. The total
score ranges from O to 30; a higher score indicates more severe de-
pressive symptoms. The mean total score of EPDS was used as the
primary outcome of this study. Additionally, as a secondary outcome,
the incidence of possible clinical depression among mothers was
estimated using the most commonly used total EPDS cut-off score

of >12,1920

and compared between the groups. Those parents who
exceeded the EPDS clinical cut-off score of 12 were contacted and
offered support. The Cronbach's alpha was 0.88 in the Pre-COVID
group and 0.80 in the COVID group.

These outcomes were also compared between infants exposed
to a higher and lower number of restriction measures in NICUs. Each
NICU recorded the details of its restriction measures and changes in
them throughout the data collection period, which is summarised in

Figure 1. Participating NICUs during the COVID-19 pandemic were

Number of restriction measures in each NICU

A

ACTA PEDIATRICA RYV NI

classified into two groups based on the number of restriction mea-
sures. The reported restriction measures targeted to the parents
related to mothers' overnight stay, mothers' visit to NICU, fathers'
overnight stay, fathers' visit to NICU and both parents at the same
time in NICU. If an item was permitted with some limitations, it was
counted as 0.5: for example, parents needed a COVID-19-negative
virus test certificate to visit their infant in NICUs. Then, the infants
and their mothers in the COVID group were divided into two sub-
groups according to their degree of exposure to the NICU restriction
measures: the high-restriction group and the mild-restriction group
(Figure 2). They were classified into the high-restriction group if, for
more than 50% of the infant's admission period, they were exposed
to NICUs with two or more restriction measures. All others were clas-
sified into the mild-restriction group. Those in the Pre-COVID group
were classified into the baseline group, although some NICUs had
certain restriction measures even before the COVID-19 pandemic.
Background information was collected from medical records or
from parents using a questionnaire. Twins were treated differently in
the two studies. The infant born first was chosen for the Pre-COVID
group. In the COVID group, the twin with the longer length of stay
was chosen, or the parents chose one if the twins were discharged

home on the same day.

2.4 | Statistics
Comparisons were made between the Pre-COVID and the COVID
groups. The same comparisons were also made between the high-,
mild-restriction and baseline groups.

The difference in the EPDS score was analysed using Wilcoxon's
rank-sum test and the Kruskal-Wallis test. The difference in the

Number of restriction measures > 2

Number of restriction measures < 2

Before Mar Apr

I I I I
May Jun Jul 2021

During COVID-19

FIGURE 1 The number of restriction measures and their changes over time in each NICU (A1-D7). The same alphabet indicates the NICU
in the same hospital. The NICU B4 was included only during the COVID-19 pandemic, and the NICU D7 was included before COVID-19,
which were comparable as noted in the Methods section. The included restriction measures were targeted to: (1) mothers' overnight stay,
(2) mothers' visit to NICU, (3) fathers' overnight stay, (4) fathers' visit to NICU and (5) both parents at the same time in NICU. If an item was
permitted with some limitations, it was counted as 0.5 (e.g. parents needed a COVID-19-negative certificate to visit their infant in NICUs).

NICU, neonatal intensive care unit.
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During COVID-19 pandemic (March—July 2021)

‘ Eligible mothers (n = 91) ‘ ‘ Eligible mothers (n = 130)

FIGURE 2 Patient flow diagram.

Before COVID-19 pandemic (January 2018-May 2019)

Excluded (n = 32)
» Not meeting other inclusion criteria (n = 11)

« Declined to participate (n = 8) [
« Other reasons (n = 13)

Excluded (n = 69)

* Not meeting other inclusion criteria (7 = 3)
* Declined to participate (n = 11)

« Other reasons (n = 55)

‘ Enrolled (n =59) ‘ ‘ Enrolled (n=61) ‘

Excluded for analyses (n = 4)
» Missing data (n = 4)

Excluded for analyses (n =7)
 Missing data (n =7)

‘ COVID group (n = 55) ‘ ‘ Pre-COVID group (n = 54)‘

Y—‘—\

Exposure to the NICUs
whose number of restriction measures of >2 was

| |
>50% <50%

of infant's admission of infant's admission
| |

High-restriction Mild-restriction Baseline
group (n=17) group (n=38) group (n = 54)

proportions of mothers with a total EPDS score of >12 was anal-
ysed using Fisher's exact test. Potential confounders were taken
into consideration using a multiple linear regression model and a
logistic regression model. Factors included in these models were
infants' gestational age at birth, multiple births, mothers' age, edu-
cation and the number of children at home. Mothers' smoking status
and parents' marital relationship were excluded from the adjusted
model to maintain its reliability because very few or no mothers
had smoked or had been a single parent in both groups. The time
from birth was also excluded because of its collinearity with gesta-
tional age. Analysis was conducted using R, version 4.1.2 with the R
packages of tidyverse,21 version 1.3.1, epitools,22 version 0.5-10.1,
RVAideMemoire,23 version 0.9-81, and deyr,24 version 1.0.8. The
analyses performed were two-tailed, and p <0.05 were considered
statistically significant.

3 | RESULTS

A total of 109 mothers were eligible for the analyses: 54 in the Pre-
COVID group and 55 in the COVID group (Figure 2). From the data of
all eligible mothers, the median age was 32 years (interquartile range
[IQR]: 28-36). Additionally, 3% of them were single parents, and
49% had higher education. These characteristics were comparable
to those of the Estonian population, as summarised by the National
Institute for Health Development in Estonia. The background char-
acteristics of mothers and their infants in both groups were com-
parable, except for the earlier gestational age and smaller weight at
birth in the COVID group than in the Pre-COVID group (Table 1).
Table 2 summarises the results of the analyses comparing the
total EPDS scores assessed at infants' discharge between the COVID

and the Pre-COVID groups. The median EPDS score was lower in the
COVID group than in the Pre-COVID group, but the difference was
not statistically significant between the groups. The adjusted mean
total EPDS score showed no significant difference. The proportion
of mothers with possible clinical depression (EPDS >12) was 21.8%
in the COVID group and 25.9% in the Pre-COVID group. The differ-
ence was not statistically significant. The adjusted odds of possible
clinical depression were not significantly different between the two
groups either.

Figure 1 summarises the number of restriction measures in each
unit. We classified 17 mothers into the high-restriction group, 28 into
the mild-restriction group and 54 into the baseline group (Figure 2).
More mothers were first-time mothers, fewer mothers had higher
education and fewer infants were boys in the high-restriction group
than in the other two groups. Infants in the mild-restriction group
were born earlier with smaller birth weights than those in the other
two groups (Table 1).

Table 3 summarises the results of the analyses comparing the
total EPDS scores assessed at infants' discharge between three re-
striction groups: the high-restriction group, mild-restriction group
and baseline group. The median EPDS scores were 9.0 (IQR: 3.0-
11.0) in the high, 7.0 (IQR: 4.0-12.0) in the mild and 8.0 (IQR: 5.0-
12.8) in the baseline group, with no significant differences. The
adjusted mean total EPDS score was lowest in the mild-restriction
group, followed by the high-restriction and baseline groups. No
comparison yielded a significant difference. The proportions of
mothers with possible clinical depression (EPDS >12) were 17.6%,
23.7% and 25.9% in the high-, mild- and baseline groups, respec-
tively, with no significant difference between the three groups.
The adjusted odds ratio was not significantly different between

any of the groups.

85UB017 SUOWILIOD 3A 81D 8|qedlidde ayp Aq paueob a1 ss ke VO ‘88N JO S3|NJ 10y Al 8UIIUO AB|IM UO (SUORIPUOD-pUe-SWISH LD AB|IM A1 11 IUO//SANY) SUORIPUOD pUe SWB L 38U 39S *[£202/80/LT] U0 ARiqiTauliuo AB|IM ML jo AiseAiun Aq 9889T ede/TTTT OT/I0P/W0D A8 M ARRIq U1 |UO//SONY WOJ) papeojumoq ‘0 ‘L222TSIT



ITOSHIMA ET AL.

TABLE 1 Demographic factors of the mothers and infants.

COVID group (n=55)

ACTA PEDIATRICA RYV NI

Pre-COVID group
(n=54)

Total (n=55)
Mother
Age, median (IQR), years 32 (28, 36)
Vaginal delivery, n (%) 1(38)
Singleton, n (%) 43 (78)
First child, n (%) 4 (44)
Smoking, n (%) 5(9)
Single parent, n (%) 1(2)
Higher education, n (%) 27 (50)
Infant
Male sex, n (%) 29 (53)
Gestational age, median (IQR), week 30.6 (28.6, 33.2)
Birth weight, median (IQR), g 1492 (1030,1999)

Abbreviation: IQR, interquartile range.

High-restriction
group (n=17)

33.4(32.4,34.1)
2040 (1870, 2345)

Mild-restriction

group (n=38) Baseline group (n=54)

31 (27, 34) 32(29, 36) 32 (28, 37)
7(41.2) 14 (36.8) 6(48.1)
3(76.5) 30(78.9) 41 (75.9)
0(58.8) 14 (37.8) 6(34.0)
1(5.9) 4(10.5) 2(37)
0(0) 1(2.6) 2(3.7)
6(35.3) 21(56.8) 5(48.1)
5(29.4) 21 (55.3) 27 (50.0)

29.6 (28.6, 31.8)
1274 (874, 1650)

32.2(29.6,33.9)
1733 (1346, 2160)

TABLE 2 Regression analyses of the differences in the mothers' depressive symptoms at discharge of the infant in the COVID and Pre-

COVID group.
COVID (n=55) Pre-COVID (n=54) Unadjusted Adjusted
Mdn (IQR) Mdn (IQR) z? p MD (95% Cl) p
EPDS 7.0 (4.0,12.0) 8.0(5.0,12.8) 0.72 0.46 -2.0 (-4.00, 0.10) 0.062
n (%) n (%) OR (95% Cl) p OR (95% Cl) p
EPDS >12 12(21.8) 14 (25.9) 0.80(0.30, 2.11) 0.66 0.50(0.18,1.31) 0.16

Abbreviations: 95% Cl, 95% confidence interval; EPDS, Edinburgh Postnatal Depression Scale; IQR, interquartile range; MD, mean difference; Mdn,

median; OR, odds ratio.
2Z is the effect size of Wilcoxon's rank-sum test.

4 | DISCUSSION

This multicentre comparison study found no significant associa-
tion between the COVID-19 pandemic and mothers' post-partum
depressive symptoms after preterm birth. The adjusted model also
showed no association. In addition, the number of restriction meas-
ures in the NICUs did not affect mothers' post-partum depressive
symptoms during the COVID-19 pandemic even after adjusting the
potential confounders.

To the best of our knowledge, only three previous studies
have evaluated the effect of the COVID-19 pandemic on mothers'
post-partum depressive symptoms in NICUs.>>"Y” All were single-
centre studies, whereas this study used six NICUs for each data
collection phase, which covered most preterm births in Estonia.
A study from Belgium found significantly higher adjusted odds of
possible clinical depression during the COVID-19 pandemic than
before.’® The Belgian study included mothers of infants born be-
fore 32weeks of gestation, whereas this study included mothers
of infants born before 35weeks of gestation. Furthermore, the

Belgian study collected its data during the first lockdown and at
3-6months after discharge. This may have impacted mothers'
social isolation and loneliness, which are known risk factors for
post-partum depression.?> On the other hand, the results of the
other two studies were in line with our findings in showing no sig-
nificant associations. Our results were also consistent with those
of a meta-analysis of mothers of full-term infants, which found no
significant difference in total EPDS scores between those during
the COVID-19 pandemic versus before.?®

This study was the first, to the best of our knowledge, to docu-
ment the restriction measures during the COVID-19 pandemic. Even
during the COVID-19 pandemic, many NICUs in Estonia permitted
overnight stays or visits by mothers. The restrictions seemed milder
than in a previous report.** This may be because all NICUs permit-
ting overnight stays by mothers consisted of single-family rooms,
which enabled mothers to reduce contact with other families or
people outside the hospital. On the other hand, overnight stays or
visits by fathers were more severely restricted than those by moth-
ers, especially at the beginning of the period. This might have been
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because fathers frequently went out of the hospital to go to work, go

c
) o
K’, o = shopping or take care of older children, for example, and were there-
a o 9 O gy
e fore at higher risk of infection than mothers. Other visitors, including
(0]
. E siblings and grandparents, were not allowed to visit, which is in line
§ ™ § 'g with the previous report.**
“ @ § 2 § g g Surprisingly, the number of the restriction measures in the
= | S o
.5 ) g o aoc ~ O NICUs was not associated with mothers' post-partum depressive
=) o : o
'§ e %, symptoms. However, our results do not mean that COVID-19 re-
§ %’ striction measures in NICUs have no effect on maternal mental
$I é well-being. First, it may be that depression was not a sensitive
g § measure for the effect of the pandemic. A systematic review and
8 E S g meta-analysis showed that the COVID-19 pandemic significantly
fc_': a o =& ©° £ increased the risk of anxiety among women during the perinatal
a4
S o o period but not the risk of depression.?® Secondly, the usual pa-
(0] = ~ S
§ ] —5 S 5 ~d = rental benefits, such as parental leave and financial support up to
- ;. ©
§ % a\: 2 § : 50 18 months after the child's birth, remained unchanged during the
. c
“g ks g— :'; E— % 2 COVID-19 pandemic. This may have helped the mothers cope with
= i . L . . .
9 S| ¥ O o 5 the stress of the pandemic. Thirdly, and maybe most importantly,
o E NICU care in Estonia is known to be family-centred care,® and this
©
5} 2 was also the case during the COVID-19 pandemic. Many NICUs in
< T
z -g; Estonia have been implementing rooming-in as part of their com-
*é © o T mon care culture for a long time. In other words, Estonian parents
i a2 . - . ..
c o g a S 8 usually stay with their infant in the same room and participate
(%]
fc: ° s in the caretaking even if the infant requires care in NICUs.® This
E % SR & g rooming-in, or overnight stays by parents in the NICU, was allowed
= — =y H o
:i: = r_fﬁ ‘\ﬁ w “\g : S in many NICUs in Estonia even during the COVID-19 pandemic. In
o : o H [a)
§ % E g i Q o% = addition, during this study, which spanned pre-COVID and COVID
=l = oz 5 . . S .
g - -:%" g < 5 S £ periods, one unit moved to a renovated NICU with single-family
g é rooms. Furthermore, some NICUs offered additional psycholog-
% @a ical and emotional support to parents by healthcare staff during
>
§ 2 the COVID-19 pandemic, which was shown to act as a protective
(%) o—
g 5] factor against depression during the pandemic.?” These support-
§ F{ % § ive systems, the possibility of rooming-in and support from the
o Q O Q
5 ";'L healthcare staff may have maintained mothers' resilience during
° =
0 S 3 the COVID-19 pandemic.
— wn —_ o
fc_': g - 2 ;:f This study had some limitations. First, the number of mothers
o g x < — =
IS 'g o o 3;. ° may have been too small to detect group differences in EPDS scores,
o T e Y 5 o« . . : icti
< @ X - o especially in the comparison of the NICU restriction measures.
+ 3] S o = <« <
% B - B £ Second, based on our results, we cannot exclude the possibility that
o} Qo .
L é L restriction measures are associated with the onset of depressive
(0] —
E o 2 7;, E symptoms after the infant is discharged home. This is because the
(32 ~ o
% g Ey ; S % S risk of maternal post-partum depression remains high during the
1] - = X s £ ¥ . . 8.28 .
£ z s T 8 o % first 6 months after preterm delivery.®“® Third, the two data col-
Y= s Q — 2
3 = 2 N = o § S lection phases used different NICU combinations, which prevented
§ % ,,% us from comparing cohorts from the same hospitals. Fourth, in our
g = | = S § .§ analyses, we only considered the number of restriction measures,
— i
S % T|' % A N § not how they were experienced by the mothers. Lastly, restriction
w2 E = 2 S T3 . . . .
ﬁ T £ = o g N ;’ g measures in NICUs were strongly associated with the severity of the
o b T S T
0 5 T = g s o & E COVID-19 pandemic. In addition, some NICUs had some restriction
& T
« § he] measures in place even before the COVID-19 pandemic. Thus, it is
[s2} ==
w Z\; § Z impossible to confirm the pure effect of the restriction measures in
- (%] c
g E g % .;;“ NICUs without a comparison group for the same period during the
[ . < E COVID-19 pandemic.
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5 | CONCLUSION

This study showed no significant association between COVID-19 re-
striction measures and post-partum depressive symptoms in moth-
ers of preterm infants in NICUs. The family-centred care culture, the
design of single-family rooms and the support provided by health-
care staff may have protected mothers from an increase in depres-
sive symptoms during the COVID-19 pandemic in Estonian NICUs.
Further studies are warranted to understand the negative impact of
NICU restriction measures and visiting limitations on maternal well-
being. Even more importantly, studies are needed to understand
how to best support parents' resilience in NICUs during times when

certain restrictions are necessary.
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