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infant regulatory problems are related to how the mothers
respond to the COVID-19 pandemic. Better information
about COVID-19-related parenting behavior and support
might buffer against these effects.

The COVID-19 pandemic poses challenges for parents and children. Such pandemic-related stress
might be especially challenging for parents during the transition to parenthood as parents already
need to adjust to new roles (Epifanio et al., 2015; Lévesque et al., 2020). Several studies investigated
effects of the COVID-19 pandemic on the well-being and parenting behavior of parents of pre-school
and school-aged children. But only little is known about how the COVID-19 pandemic affects parental
well-being, parental investment, and subsequently infant development (e.g., infant regulatory behav-
ior). In particular, it is unknown which parental responses to the COVID-19 pandemic (e.g., reducing
social contacts, wearing masks, worrying about the infant’s health) are related to infant regulation.
The present study, therefore, investigates parental responses to the COVID-19 pandemic and their
associations with infant regulatory behavior.

1 | PUBLIC HEALTH MEASURES TO STOP THE SPREADING OF
THE VIRUS

On March 11%, 2020, the World Health Organization declared the COVID-19 pandemic (WHO, 2020).
Subsequently, countries all over the world adopted several public health measures to stop the spreading
of the virus, reduce the number of cases and keep their population healthy. While countries differed
with regard to what and when measures were implemented, most measures included compulsory
mask-wearing, sanitization, the reduction of social contacts, mandatory working from home, and at
some point the shutdown of several industries (e.g., restaurants, non-essential businesses, and facilities),
kindergartens, and schools (Koh, 2020; Nussbaumer-Streit et al., 2020). During the last two years, the
adopted public health measures changed in response to the severity of the COVID-19 pandemic: If the
number of cases decreased, measures were relaxed. However, if the number of cases increased, measures
were intensified. For instance, among the countries in the world with the highest number of COVID-19
cases per-capita, and in the wake of other neighboring European states, Switzerland experienced the first
drastic national ‘shutdown’ measures from March 16" to April 26", 2020. Subsequently, the intensity of
the preventive measures to fight the propagation of COVID-19 was adapted to the severity of the infec-
tion rate. In June 2020, the extraordinary situation was revoked allowing again gatherings of up to 1000
people. Measures were intensified in winter 2020 by restricting gatherings to a maximum of 15 people
and closing discos and bars to lift these measures again in spring 2021 while providing free COVID-19
tests (Bundesamt fiir Gesundheit (BAG), 2022). For an overview of the adopted public health measures
in relation to the number of COVID-19 cases in Switzerland see Figure 1.

2 | PARENTAL WELL-BEING AND PARENTING DURING THE
PANDEMIC

Worries about getting infected or having an infected child, as well as increased demands in balanc-
ing work and family life due to the implemented public health measures (e.g., working from home),
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FIGURE 1 COVID-19 incidences and implemented public health measures in Switzerland over time. Note:
Data and measures derived from Bundesamt fiir Gesundheit (BAG)

are associated with increased stress levels in parents (Huebener et al., 2021; Spinelli et al., 2020). In
particular, during pregnancy or after giving birth in the transition to parenthood, these pandemic-related
stressors pose additional burdens to an already stressful period. Parents need to adjust to their caregiv-
ing role, develop new routines, and adapt their lifestyle to their child’s needs (Epifanio et al., 2015;
Lévesque et al., 2020). This adaptation already starts during pregnancy. During this vulnerable period,
higher stress levels, however, increase the likelihood to suffer from psychological disorders such as
maternal anxiety, and prenatal or postnatal depression (Davis & Narayan, 2020).

During the COVID-19 pandemic, the level of maternal internalizing symptoms, such as symp-
toms of depression and anxiety, increased worldwide both prenatally and postpartum (Davenport
et al., 2020; Fallon et al., 2021; Fan et al., 2022; Liu et al., 2021; Matsushima & Horiguchi, 2020;
Spinola et al., 2020). Analyses of parental responses to the pandemic—how parents think, feel, or
behave in response to the COVID-19 virus and the implemented public health measures—identified
that COVID-19-related health concerns regarding both the mother and the infant, worries that the
partner might not be able to attend the delivery, and concerns about having access to professional
care and support (e.g., by midwives or in hospitals), were associated with higher symptom levels in
mothers (Lebel et al., 2020; Liu et al., 2021; Wyszynski et al., 2021). In contrast, pregnant and new
mothers, who reported greater knowledge about preventing a COVID-19 infection, displayed lower
levels of depressive symptoms (Fan et al., 2022).

Increased levels of parental psychopathology are a risk factor for early child development. Mater-
nal symptoms of depression and anxiety are among the strongest predictors of child regulatory prob-
lems and externalizing symptoms (Reinelt et al., 2019; Olmestig et al., 2021). In addition, higher
parental stress levels can affect child development via parental investment and parenting behavior
(Bradley et al., 1997; Neppl et al., 2016). Parental investment refers to parents investing resources in
their child (e.g., time or money) or being socio-emotionally invested (e.g., not wanting to be separated
from the child) (Bradley et al., 1997; Longo et al., 2017). Higher levels of parenting stress, paren-
tal dysphoria, and parental depression negatively affect parental investment and parenting behavior
both in mothers and fathers (Bradley et al., 1997; Cummings et al., 2005; Neppl et al., 2016). This
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association can already be observed in the first year after the child is born. A meta-analysis revealed
that higher levels of maternal depressive symptoms are related to less maternal sensitivity (Bernard
et al., 2018). Higher amounts of invested resources (e.g., shared activities and cognitive stimula-
tion) have been related to better child cognitive development, whereas higher amounts of parental
socio-emotional investment have been related to fewer socio-emotional problems in childhood and
adolescence (Gershoff et al., 2007; Longo et al., 2017).

According to the Family Stress Model (Masarik & Conger, 2017), external stressors like the
COVID-19 pandemic lead to social disruption and hardship. This is theorized to result in parental
stress, reduce parental well-being, and in turn, is assumed to impair parental investment and parenting
behavior. This disruption in parenting behavior further affects child adjustment. The Family Stress
Model served as the theoretical bases for several studies investigating the impact of the COVID-19
pandemic on family functioning and child development (e.g., Oppermann et al., 2021; Singletary
etal., 2022; Wade et al., 2021). In this context, a recent reformulation of the model (Prime et al., 2020)
states an additional bi-directional relationship between reduced parental well-being and child adjust-
ment problems.

Evidence for the Family Stress Model in the context of the COVID-19 pandemic comes from
Germany indicating that higher parental stress levels during the first lockdown in 2020 were related
to diminished parental investment in terms of shared activities with the child in families of children
up to the age of six years (Oppermann et al., 2021). Like-wise, data from Singapore suggested that
parents who felt more impacted by the COVID-19 pandemic during the lockdown used more harsh
parenting strategies toward their children younger than 12 years of age (Chung et al., 2020). An
increase in harsh parenting behavior as compared to pre-pandemic levels has also been observed
during the lockdown in the Netherlands (Sari et al., 2022). In the US, higher parental stress levels
during the COVID-19 pandemic were associated with both harsh parenting, but also lax parenting,
and neglect (Connell & Strambler, 2021; Fosco et al., 2022). Higher levels of harsh and lax parent-
ing in turn were related to increased internalizing and externalizing symptoms in preschool children
(Fosco et al., 2022). Like-wise, during the 2020 lockdown in Italy, higher parental stress levels and
reduced parental investment were associated with increased externalizing symptoms in children older
than three years of age (Giannotti et al., 2021).

In summary, during the COVID-19 pandemic higher levels of parental stress and psychological
symptoms have been observed both prenatally and postnatally in young parents. These increased
stress levels and psychopathology could be related to COVID-19-related health, worries that the part-
ner might not be able to attend the delivery, or concerns about the level of professional care. Following
the Family Stress Model (Masarik & Conger, 2017), these increased stress levels might impact paren-
tal investment. However, little is known about which parental responses to the pandemic (e.g., wearing
masks, reducing social contacts) are particularly related to parental investment.

3 | EARLY CHILD DEVELOPMENT DURING THE PANDEMIC

The Family Stress Model postulates that parental stress impairs parental investment and parenting
behavior and thus leads to problems in child development. So far, effects of the COVID-19 pandemic on
mental health and development of children have mainly been studied in school-aged or preschool-aged
children (Fosco et al., 2022; Giannotti et al., 2021; Lips, 2021; Ravens-Sieberer et al., 2021). Both
self-report and parental report indicated reduced well-being in children and adolescents as well as
increased rates of internalizing and externalizing symptoms as compared to before the COVID-19
pandemic (Feinberg et al., 2022; Marques de Miranda et al., 2020; Ravens-Sieberer et al., 2021).



REINELT ET AL.

r THE OFFICIAL JOURNAL OF THE 5
I I \I INTERNATIONAL CONGRESS—WI ] EY
3 | OF INFANT STUDIES

In contrast, less is known about the well-being and development of infants and toddlers during
the COVID-19 pandemic. Infants might be even more vulnerable to parental stress and resulting
parenting behavior as they depend heavily on their caregivers. Less sensitive parenting can result in
infant regulatory problems such as increased crying, feeding problems, or sleeping problems (Samdan
et al., 2020). Stressed parents tend to be less able to timely and adequately respond to their infants’
needs (Feldman et al., 2004). Correspondingly, the precautionary measures implemented during the
COVID-19 pandemic reduced the availability of professional support or family support which might
buffer against parental stress or depressive symptoms (Samdan et al., 2022). Indeed, according to
representative German data from the first lockdown in 2020, especially parents of younger toddlers
indicated dissatisfaction with the availability of professional childcare as childcare providers often had
to close their facilities. With toddlers and younger children needing lots of attention due to their lack
of independence, this increased the load on the parents (Andresen et al., 2020).

While effects of the COVID-19 pandemic on early child developmental outcomes have rarely
been investigated, qualitative results from Switzerland indicate that early child sleep problems might
arise due to families failing to implement new family routines in response to the lockdown (Lannen
et al., 2021). These results are in line with results from Italy demonstrating that higher perceived
maternal COVID-19-related stress levels during pregnancy predicted more severe infant regulatory
problems at three months. Furthermore, this effect was related to increased postnatal maternal anxiety,
parenting stress, and reduced mother-infant bonding (Provenzi et al., 2021). Finally, moving beyond
early child regulation, data from the US suggests that verbal, motor, and cognitive development might
be impaired in infants born during the COVID-19 pandemic as compared to infants from pre-pandemic
years (Deoni et al., 2021).

In summary, only a few studies investigated effects of the COVID-19 pandemic on early child
development. However, initial results suggest an increase in regulatory problems. Reported associa-
tions with increased maternal stress during pregnancy and postnatal maternal anxiety levels, as well as
reduced mother-infant bonding and missing family routines are in line with the Family Stress Model
(Masarik & Conger, 2017).

4 | RESEARCH AIMS

However, there are several questions regarding the COVID-19 pandemic and early child development
that remain unanswered. First, few studies investigated associations with early child regulation and
development in the first year of life, leaving the magnitude of the impact of the COVID-19 pandemic
on infants unclear. Second, so far, most data on parental stress have been collected during lockdowns.
However, a lockdown might constitute extraordinary circumstances. In many countries, a lockdown
was restricted to the beginning of the pandemic in Spring 2020. Thus, it is unclear, whether results
from lockdown data apply to later phases of the pandemic. Third, many studies did not operationalize
how parents respond to the pandemic: For instance, do parents wear a mask when in contact with
their children, are they worried that the infant might get sick, or are they seeing other families with
children? Instead, studies often assessed parental stress or well-being as indicators for COVID-19
pandemic-related effects on the family. However, this leaves out what families actually do in response
to the pandemic and what specifically affects child outcomes. Furthermore, most studies so far
investigated the early phases of the pandemic. At that point, many families neither experienced a
confirmed COVID-19 infection nor had to quarantine due to a suspected infection (e.g., because of
being in contact with another person who tested positive for COVID-19 or because of symptoms
without a test result yet). However, stress is likely higher in the presence of a confirmed or suspected
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COVID-19 infection and parenting behavior in response to the pandemic-related restrictions might
change accordingly.

The present study, therefore, investigates the following research questions in a sample of families
with children born after the onset of the COVID-19 pandemic experiencing no lockdown at the time
of data collection.

(1) How do parents of infants respond to the pandemic? Are there differences between parents who
experienced an infection or had to quarantine compared to parents who did not experience an
infection and did not have to quarantine?

(2) Isthere an association between parental response to the pandemic and infant regulatory problems?

Specifically, it was hypothesized that

(1a) Parents respond more strongly to the pandemic if they have experienced a COVID-19 infection
or had to quarantine.

(2a) Infants of mothers, who respond more strongly to the COVID-19 pandemic, show more regula-
tory problems.

(2b) Infants show more regulatory problems if their mothers have experienced a COVID-19 infection
or had to quarantine.

(2c) The association between parental response to the pandemic and infant regulatory problems can
be explained by reduced parental well-being and parental socio-emotional investment.

(2d) The association between parental experience of a (suspected) COVID-19 infection and infant regu-
latory problems can be explained by reduced parental well-being and parental socio-emotional
investment.

S | METHODS
5.1 | Participants

This study was part of a larger pilot study on early child nutrition, child development, and parent-
ing behavior, taking place between April and June 2021. Several items on parental response to the
COVID-19 pandemic were created and added to the study. The study was conducted according to
guidelines laid down in the Declaration of Helsinki, with digital consent obtained from a parent or
guardian for each child before any assessment or data collection. All procedures and materials were
reviewed by the Ethical Committee of the Canton Zurich attesting no ethical concerns according to
Swiss law.

German-speaking parents of children up to 2;6 years were eligible for the study. However, for the
purpose of the current study, only parents with children born after the declaration of the pandemic
on March 11', 2020, who also reported on their child’s regulatory problems, were considered. As an
incentive, participants took part in a lottery. Among all participants, 10 vouchers worth CHF 50 each
were raffled. A total of N = 214 parents (8 fathers) of 214 children fulfilled these inclusion criteria.
Fathers were excluded from the sample because the number of fathers was small and fathers tend
to respond differently to the COVID-19 pandemic than mothers (e.g., with less COVID-19-related
health anxieties, but more parenting stress than mothers) (Ben-Yaakov & Taubman - Ben-Ari, 2021;
Taubman - Ben-Ari et al., 2021). Approximately half of the children were female (n = 105; 51%) and
the average age was M, = 7.14 months (SD,,, = 3.75 months). Except for 10 families, all participants
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resided in Switzerland. The socio-economic status of the mothers was rather high as indicated by
76.2% of the mothers having a university degree and also the household net income on average was
larger than the average household net income of families in Switzerland with children (approximately
8300 CHEF if the oldest child is younger than four years) (Bundesamt fiir Statistik, 2021). See Table 1

for a detailed sample description.

TABLE 1  Sample characteristics

Child age (months)

Gestational age at birth (weeks)

Parental age (years)”

Child gender
Male
Female

Parity
Primipara
Multipara

Education level
< Tertiary
> Tertiary

Partner
Yes
No

Monthly household income after taxes in CHF®

Preferred Not to answer

<3'300
33004300
4'300-5300
5'300-6'400
6'400-7'500
7'500-8"700
8700-10"100
10'100-12'000
12'000-15300
> 15’300

M

7.14

Range: 0-13
38.8

Range: 2543
34.48

Range: 2249

n

101
105

103
101

49
157

201

20

SD
3.75

1.6

4.44

%

49.0
51.0

50.0
49.0

23.8
76.2

97.6
24

9.7

%
3.4
0.5
53
4.4
7.3
9.2

13.1

12.1

18.0

17.0

(Continues)
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TABLE 1 (Continued)
n %
Occupation
full-Time job® 27 13.1
part-Time job (min. 5 h/week) 87 422
unemployed 23 11.2
maternal Leave 57 27.7
other 12 5.8
Country of residence
Switzerland 196 95.1
Other 10 49
Migration background*
yes 93 45.1
no 113 54.9

226 parents reported implausible age values (e.g., age = 0 years or 130 years);

Income was assessed based on the categories of the European Social Survey; currencies other than CHF were transformed to the
equivalent CHF categories;

“at least 90% of the regular working time (e.g., 37.8 h/week in Switzerland);

4A person was considered as having a migration background if the person was born outside the country of residence.

5.2 | Procedure

Participants were mainly recruited by contacting women who gave birth in a large hospital in Zurich,
Switzerland. In addition, advertisements were placed on social media. Advertisements included a
study description and a link to an online study. Participants were informed, that the study aimed
at both understanding the impact of the COVID-19 pandemic on early child development and test-
ing questionnaires for a larger longitudinal study on early nutrition, parenting, and child develop-
ment. The study constituted of two parts: The first part was a baseline questionnaire on maternal
response to the COVID-19 pandemic, parental socio-emotional investment, early child regulation,
and nutrition. The questionnaire lasted approximately 50 min. The following second part consisted of
a 10-day evening diary of 5-10 min each day. The current study only relied on data from the baseline
questionnaire.

5.3 | Measures

Parental Response to the COVID-19 pandemic. To assess how parents responded to the COVID-19
pandemic a set of 44 items was created. The set was reviewed by three external psychological research-
ers to ensure that parental responses to the COVID-19 pandemic were covered adequately. Two of
these researchers gave birth during the pandemic themselves, while all three of them parented children
under the age of two. In the introduction, it was emphasized that the items relate to parents responding
to the pandemic (“People and families, in particular families with young children, cope differently
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with the pandemic”) or experiencing public health measures (‘“The measures to stop the COVID-19
pandemic can limit the possibilities to interact with other mothers to take part in support programs.
How do you experience the situation?”). Items were answered on a Likert scale from 1 (“does not
apply at all”) to 5 (“fully applies”). A factor analysis yielded a 5-factor solution. Factors were labeled
as (1) social distancing (6 items; a = 0.80, e.g., “My baby and I meet other families with children.”),
(2) worrying about child (3 items; @ = 0.93, e.g., “I am worried about my child’s health”), (3) birth
anxiety (8 items; a = 0.76, e.g., “I was worried my partner could miss the birth due to COVID-19
controls.”), (4) COVID-19 information (6 items; @ = 0.76. e.g., “I was well informed about the
current status of breastfeeding in the case of COVID-19 infection.”), and (5) distancing from the child
(4 items; a = 0.62, e.g., “I have not held and cuddled my child as often as I would have wanted.”).
Subsequently, mean scores were calculated for each factor. Higher values indicate that mothers prac-
ticed more social distancing, worried more about their infant’s health, were more anxious about giving
birth, were better informed on parenting, and distanced themselves more from their infant, respec-
tively. All items and details on the factor analysis are displayed in Supplement S1.

In addition, parents stated whether they or any member of their household, family, or friends ever
had to quarantine due to a confirmed or suspected COVID-19 infection. In case of a confirmed or
suspected infection in the household, parents reported how they handled this situation in an additional
set of items (not used for the current analyses).

Infant regulatory problems. Infant regulatory problems were assessed by the Questionnaire for
Crying, Sleeping, and Feeding (Grof} et al., 2013). Parents reported on a 4-point Likert scale how
often they perceived their infant showing certain regulatory problems or how much they are bothered
by their child’s behavior. The total scale consists of 49 items (a = 0.87 in the present study), which
comprise subscales on crying, whining, and sleeping (24 items; @ = 0.87; e.g., “an infant crying for
more than 30 min from waking up to noon p.m.”), feeding (13 items; @ = 0.66, e.g., “infant has chew-
ing, sucking, or swallowing problems”), and co-regulation (12 items; ¢ = 0.80; e.g., “carrying the
child around for soothing”). Higher values indicate more perceived regulatory problems. The validity
of the questionnaire has been demonstrated by medium-sized correlations with parental diaries on
their infants’ sleeping, crying, and feeding behavior. The questionnaire also distinguishes infants with
a regulatory disorder from healthy infants (GroB et al., 2013).

Parental socio-emotional investment. Parental socio-emotional investment was assessed by three
subscales of the Parental Investment in Child Scale (Bradley et al., 1997). The scales were translated
into German. Two independent researchers checked the translations. In the case of disagreement,
translations were discussed by three people until a consensus was reached. Items were answered on
a 6-point scale ranging from 1 (“never”) to 6 (“always”). Higher values of the subscale Delight (6
items; a = 0.64, e.g., “Holding and cuddling my child is more fun than most other things I do”) are
indicative of parents who take greater pleasure from interacting with their child or thinking about their
child. Higher values of the subscale Knowledge/Sensitivity (5 items; a = 0.70, e.g., “Babies have to
learn they can’t be picked up every time they cry”) reflect parents who are less concerned about their
infant’s needs. Finally, higher values of the subscale Separation Anxiety (5 items; a = 0.79, e.g., “1
worry when someone else cares for my child”) refer to parental worrying when a child is alone or
cared for by other people. Construct validity has been reported by meaningful correlations with vari-
ous dimensions of the HOME questionnaire (Caldwell & Bradley, 1984), other measures of separation
anxiety, and parental stress.

Maternal well-being. Maternal well-being was assessed by self-report. The WHO-5 well-being
index (WHO, 1998) consists of five items asking about their health in the last 2 weeks and are
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answered on a 6-point Likert scale (range: 0-5; a = 0.87; e.g., “Over the past 2 weeks, I have felt calm
and relaxed’). Higher values indicate better well-being. Values below 13 are indicative of clinical
depression (Topp et al., 2015).

5.4 | Data analysis

An exploratory factor analysis (EFA) was performed to identify latent factors that describe relevant
themes on how mothers of infants respond to the COVID-19 pandemic. Subsequently, patterns of
missing data were analyzed. Missing data concerning maternal response to the COVID-19 pandemic,
infant regulation, maternal socio-emotional investment, and maternal well-being occurred in less than
0.01% of the data with no item containing more than 1.0% of missing data. In addition, Little’s MCAR
test was not significant, x? (628) = 616.97, p = 0.616, suggesting data being observed at random. One
participant only answered 8 of 49 questions on the SFS questionnaire and thus, was excluded from all
analyses involving infant regulation. Regarding all other missing data, item-level missing values were
estimated by the Expectation Maximization (EM) algorithm (Dempster et al., 1977).

Associations of how mothers responded to the COVID-19 pandemic and mother-reported infant
regulatory problems were analyzed with Pearson correlations. t-tests were performed to test for
differences in infants of parents with an experienced or suspected COVID-19 infection and parents
without reporting a (suspected) COVID-19 infection. As, we did not expect a high prevalence of
(suspected) COVID-19 infections, statistical power to detect differences between groups is limited. In
addition, frequentist 7-tests cannot quantify support for the null hypothesis. However, when consid-
ering the tenability of public health measures to contain the COVID-19 pandemic, it is important to
know whether or not experiencing (suspected) COVID-19 infections is related to parental well-being
or infant development. Therefore, Bayesian #-tests were calculated in JASP, version 0.16.2 (JASP
Team, 2021). Bayesian #-tests can quantify both the support for the null hypothesis and the alternative
hypotheses given the data (Wagenmakers et al., 2018). A Bayes factor (BF) of BF,, > 3 indicates
substantial evidence for the alternative hypothesis, while a BF |, < 0.33 indicates substantial evidence
for the null hypothesis (Wetzels & Wagenmakers, 2012). Analyses of Bayesian #-tests assumed a
Cauchy prior distribution with r = 1/ \/ 2. To test for the robustness of results (Duncan et al., 2014),
analyses were repeated comparing only parents with a postpartum (suspected) COVID-19 infection to
parents without a (suspected) infection postpartum. Suspected infections were defined as a situation
where a person had to quarantine, for instance, because of contact with a person who tested positively
for COVID-19 or having symptoms but without a test result yet (e.g., due to the lack of tests available)
(Cohen et al., 2020).

Finally, a manifest path analysis was carried out in JASP (JASP Team, 2021). The path model
follows the Family Stress Model (Masarik & Conger, 2017) and thus consists of three sets of regres-
sion models. In the first regression, maternal well-being was regressed on maternal responses to the
COVID-19 pandemic. In the second set of regression analyses, parental socio-emotional investment
was regressed on maternal responses to the COVID-19 pandemic and maternal well-being. In the
final regression, infant regulatory problems were regressed on maternal responses to the COVID-19
pandemic, maternal well-being, and parental socio-emotional investment. The path analysis fits
the three regressions models simultaneously. It thereby includes covariances between the dimen-
sions of maternal response to the COVID-19 pandemic as well as covariances between the maternal
socio-emotional investment subscales. To check whether the results of the path analysis are robust (see
Duncan et al., 2014), analyses were repeated controlling for demographic characteristics (infant age,
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infant sex, infant’s gestational age at birth, parental age, educational background, occupation status,
migration background, and whether the infant was the only child in the household).

6 | RESULTS

6.1 | COVID-19 infections and maternal response to the COVID-19
pandemic

A total of 56 mothers (27.2%) reported the experience or suspicion (i.e., needed to quarantine because
of contact with an infected person or displaying symptoms without a test result yet) of a COVID-19
infection: 19 (9.2%) during pregnancy and 44 (21.4%) after giving birth. Five mothers reported a
(suspected) infection both before and after the infant’s birth. In contrast, only four infants (1.9%)
suffered from a COVID-19 infection, while additional 17 (8.3%) infants were suspected cases. In total,
132 (64%) of the mothers witnessed at least one confirmed case of a COVID-19 infection in their
family or friends. For an overview of parental exposure to COVID-19 infections see Table 2.

To investigate how mothers respond to the COVID-19 pandemic an EFA was performed. Details
on the EFA are presented in Supplement S1. Eventually, five factors could be extracted. Social
distancing (e.g., “Friends visit us”, reverse coded) characterizes mothers who reduce social contacts.
They meet up less with their friends, family members, or other families with children. They refrain
from public transport and in general, tend to prevent other people from getting close to their infant.
Worrying about the child (e.g., “I am worried about my baby due to COVID-19”) describes parents
worrying that their infant might be getting sick, while Birth anxiety (e.g., “I was afraid of giving birth
in a hospital”) refers to parents worrying about the level of care in the hospital or that their partner
could not attend the delivery due to COVID-19 protocols in hospitals. They might have thought about
delivering on an outpatient basis and in extreme cases would have liked to get pregnant at a later time-
point. COVID-19 information (e.g., “I was well informed about the current status of breastfeeding in
the case of COVID-19 infection.”) describes how well parents feel informed about parenting issues

TABLE 2 Exposure to COVID-19 infections: Number of cases (percentages in parentheses)

Confirmed COVID-19 infection Suspected COVID-19 infection No
After (suspected)
During After During giving COVID-19
pregnancy giving birth Total pregnancy birth Total infection
Participant 524) 11 (5.3) 16 (7.8) 14 (6.8) 31 (15.0) 40 (19.4) 150 (72.8)
(mother)
Partner 4(1.9) 7 (3.4) 11 (5.3) 14 (6.8) 35 (17.0) 43(20.9) 152 (73.8)
Infant - 4(1.9) 4(1.9) - 17 (8.3) 17 (8.3) 185 (89.8)
Infant’s siblings 1 (0.5) 5(2.4) 6(2.9) 12 (5.8) 12 (5.8) 20 (9.7) 180 (87.4)
Other household 0 (0.0) 0 (0.0 0 (0.0 3(1.5) 1(0.5) 4(1.9) 172 (83.5)
members
Other family 32 (15.5) 44 (21.4) 67 (30.6) 15(7.3) 29 (14.1) 39(18.9) 108 (52.4)
members
Friends 71 (34.5) 85 (41.3) 110(53.4) 20(9.7) 34 (16.5) 47 (22.8) 61 (29.6)

Note: N = 206. Totals can be higher than the sum of (suspected) infections during pregnancy and after giving birth as some mothers
were infected or suspected an infection in both periods.
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that theoretically could be affected by the virus (e.g., breastfeeding). As information on giving birth
and early child care is often received from care professionals, higher values also indicate parents
who could take part in parent-child courses or pregnancy courses. Finally, Distancing from the child
(e.g., “I have not held and cuddled my child as often as I would have wanted.”) refers to a rather rare
behavior, where parents have less body contact with their infants than they wish. Table 3 contains
descriptive statistics for the five factors.

6.2 | Differences in responding to the COVID-19 pandemic by infection
status

There were no significant differences in responding to the COVID-19 pandemic between mothers
who experienced a (suspected) COVID-19 infection and those who reported no (suspected) infection
themselves. However, compared to mothers without a (suspected) COVID-19 infection, mothers with
a (suspected) COVID-19 infection reported reduced well-being (see Table 3). However, maternal
well-being was still in the normal range, although a total of 29 mothers (14.1%) scored below the
clinical cut-off of 13 suggesting clinically relevant depressive symptoms. No differences between

TABLE 3 Mothers experiencing an own (suspected) COVID-19 infection versus mothers without experience of
an own (suspected) COVID-19 infection

Confirmed/suspected No (suspected)
Total sample COVID-19 infection COVID-19

(n = 206) (n = 56) infection (n = 150)
M SD M SD M SD Test statistics
COVID-19 social 253 0.89 241 0.89 2.57 0.89 t(204) = —1.61, p = 0.247,
distancing d=0.18; BF,=0.32
COVID-19 worrying 297 1.17 3.03 1.22 2.95 1.15 t(204) = 045, p = 0.651,
about child d=0.07; BF,, = 0.19
COVID-19 birth 252 082 262 090 2.48 0.79 1 (204) =1.11, p = 0.268,
anxiety d=0.17; BF,,; = 0.30
COVID-19 262 082 251 0.77 2.67 0.83 1 (204) = —1.25,p = 0.213,
information d=0.20; BF,=0.35
COVID-19 distancing  1.23  0.45 1.19  0.39 1.26 0.48 t (204) = —0.95, p = 0.343,
from child d=0.16; BF ,=0.26
Maternal well-being 1878 523 16.66 5.17 19.57 5.05 t (204) = —3.65, p < 0.001,
d=0.57; BF,,=71.35
PI delight 443 068 446 071 4.43 0.67 t(204) = 0.34, p = 0.738,
d=0.05; BF,,=0.18
PI knowledge/ 2.94 0.81 2.86 0.85 2.97 0.80 1 (204) = —0.86, p = 0.393,
sensitivity d=0.13; BF,, = 0.24
PI separation anxiety 3.09 1.09 320 1.10 3.06 1.09 1(204)=0.82,p =0412,
d=0.13; BF,;=0.23
Infant regulatory 1.84 0.32 1.86 0.39 1.83 0.29 1 (203)* = 0.56, p = 0.575,
problems d=0.09; BF,=0.20

Abbreviation: PI, parental investment.

“n = 149 in group no (suspected) COVID-19 infection.
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the mothers with and without a (suspected) COVID-19 infection were observed for any dimension of
maternal socio-emotional investment.

The results were confirmed by the Bayesian analyses. Whereas the Bayes Factor for maternal
well-being indicated strong evidence for reduced well-being in mothers who experienced a (suspected)
COVID-19 infection, all other Bayes Factors except for COVID-19 information (BF = 0.35) were
smaller than one-third. Thus, Bayesian evidence pointed to no differences between the two groups
regarding responses to the COVID-19 pandemic and maternal socio-emotional investment. Results
were robust if instead of a maternal (suspected) COVID-19 infection anytime only maternal (suspected)
COVID-19 infections postpartum were considered.

6.3 | Responding to the COVID-19 pandemic: Maternal well-being,
maternal socio-emotional investment, and infant regulation

Correlational analyses (Table 4) revealed that how mothers responded to the COVID-19 pandemic was
related to how they perceived their infant’s regulatory problems, their maternal socio-emotional invest-
ment, and their general well-being. According to their mothers, infants showed more regulatory prob-
lems if mothers more strongly reduced their social contacts, worried more about their infant’s health,
were more anxious about giving birth during the COVID-19 pandemic, or distanced themselves more
from their infant. In contrast, better information about giving birth or parenting during the pandemic
was related to fewer parent-reported regulatory problems in the infant. Associations between mater-
nal response to the COVID-19 pandemic and maternal socio-emotional investment revealed higher
levels of separation anxiety in mothers who reduced social contacts more, worried more about their
infant’s health, or were more anxious about giving birth during the COVID-19 pandemic. Mothers,
who distanced themselves more from their infants were less sensitive to their infant’s needs (paren-
tal socio-emotional investment: knowledge/sensitivity). Higher scores on the delight dimension were
related to increased worries about the infant’s health, and better information and support regarding
infant care. Finally, all response to COVID-19 pandemic dimensions were associated with reduced
well-being except for COVID-19 information which might buffer against detrimental health effects.

Reduced maternal well-being was related to increased separation anxiety and more mother-reported
infant regulatory problems. Of the three dimensions of parental socio-emotional investment, separa-
tion anxiety and delight were positively correlated and both dimensions were associated with increased
mother-reported infant regulatory problems.

6.4 | Path analysis based on the Family Stress Model

The path analysis explained 30% of the variance in infant regulatory problems, 13.4% of the variance
in maternal well-being, and 8%—13% of the variances in the dimensions of parental socio-emotional
investment. The path model is depicted in Figure 2. It includes only significant paths to foster read-
ability. For an overview of all pathway coefficients see Supplement S2. Higher levels of maternal
well-being were related to less birth anxiety and better information concerning COVID-19 parenting
and enhanced care. With regard to maternal socio-emotional investment, higher levels in delight were
related to higher levels both in worries about the infant’s health and in better information concern-
ing COVID-19 parenting and care. Higher levels of the investment dimension knowledge/sensitivity
were related to less social distancing and more distancing from the infant. Separation anxiety was
related to more worrying about the infant’s health and reduced maternal well-being. Finally, higher
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FIGURE 2 Path model: Associations between maternal response to the pandemic, maternal well-being,
maternal socio-emotional investment, and infant regulation. Note. Only significant paths are shown. All coefficients
are standardized.

levels of perceived infant regulatory problems were related to more birth anxiety, more distancing
from the infant, reduced maternal well-being, higher levels of separation anxiety, and lower levels of
knowledge/sensitivity.

A sensitivity analysis controlling for infant age, infant sex, gestational age at birth, maternal age,
maternal education, occupation status, migration background, and the presence of other children in the
household confirmed the pattern of results (see Supplement S3 for details on the analysis). Only the
paths from COVID-19 social distancing to knowledge/sensitivity and from worrying about the infant’s
health to separation anxiety were no longer significant. Instead, a pathway from distancing from the
child to delight emerged indicating higher levels of distancing from the child being related to lower
levels of delight. In addition, higher levels of delight were related to higher levels of infant regulatory
problems. None of the control variables were associated with infant regulation. Maternal well-being
was higher if the newborn infant was a single child. Furthermore, mothers with a higher educational
background reported less separation anxiety, less delight, and lower levels of knowledge/sensitiv-
ity. In contrast, higher levels of knowledge/sensitivity were associated with a migration background,
whereas mothers who worked full-time or part-time reported less separation anxiety.

6.5 | Path analysis: Indirect pathways

Further examination of indirect pathways from maternal responses to the COVID-19 pandemic to
perceived infant regulatory problems yielded the following indirect pathways: Increased levels of
COVID-19 birth anxiety were related to higher perceived levels of infant regulatory problems via
reduced maternal well-being, p = 0.06, z = 2.42, p = 0.016. In contrast, better information about
COVID-19 parenting and care was related to better maternal well-being and in turn to lower perceived
levels of infant regulatory problems, f = —0.06, z =-2.51, p = 0.012. An additional indirect pathway
to perceived infant regulatory problems was observed for higher levels of COVID-19 worries about
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the infant’s health via increased separation anxiety, § = 0.04, z =2.08, p = 0.038. A further pathway to
lower levels of perceived infant regulatory problems included mothers who distanced themselves
more from their infant but were less concerned about their infant’s needs (higher values in knowledge/
sensitivity), f = —0.03, z = —1.97, p = 0.049. However, these latter two indirect pathways could not
be replicated after repeating the analysis with demographic control variables (see Supplement S3).

7 | DISCUSSION

This study is the first to investigate how mothers of infants in the first year of life respond to the
COVID-19 pandemic and how this relates to infant regulation. Results suggest that suffering from a
(suspected) COVID-19 infection and maladaptive maternal response to the COVID-19 pandemic are
related to reduced maternal well-being, but only maternal response to the pandemic further relates to
mother-reported infant regulatory problems. This association is partly explained by reduced maternal
well-being and maternal socio-emotional investment.

This study differs from other studies as a new questionnaire was created to capture parents’
thoughts, feelings, and behavior in response to the COVID-19 pandemic. Other scales often explic-
itly asked people to indicate changes in their lives since the start of the COVID-19 pandemic or
assessed general stressors related to the pandemic (e.g., working from home, loss of job, exposure
to the virus) (Brown et al., 2020; Grasso et al., 2021). This questionnaire, however, is similar to the
recent labor and delivery supplement and the infant supplement of the Epidemic-Pandemic Impacts
Inventory (EPII-LD; EPII-I; Briggs-Gowan, Carter et al., 2020; Briggs-Gowan, Muzik et al., 2020).
The questionnaire in this study directly asks for parents’ pandemic-related thoughts, feelings, and
behavior (e.g., wearing masks, meeting with other families, using public transport, not cuddling with
the infant). In addition, there is a focus on specific pandemic-related thoughts, feelings, and behavior
of (expectant) mothers during pregnancy and postpartum (e.g., being afraid of partners missing the
birth due to COVID-19 protocols, being able to attend services for pregnant women).

In contrast to most previous studies on well-being and child development during the COVID-19
pandemic, the present study focused on infant development, maternal well-being, and maternal
socio-emotional investment in mothers who gave birth during the COVID-19 pandemic. Furthermore,
data were not collected during a national lockdown in the spring of 2020, and thus offers insight
into associations of maternal response to the COVID-19 pandemic, maternal well-being, maternal
socio-emotional investment, and infant regulation at a later phase of the pandemic.

7.1 | Infection status and responding to the pandemic

Having experienced a COVID-19 infection or having to quarantine was associated with reduced
maternal well-being. Contrary to studies mostly conducted during the first lockdown in the spring
of 2020, the rate of mothers with clinically relevant depressive symptoms (14.1%) was comparable
to the normal range of clinical depression in the postpartum period (Gavin et al., 2005)—and thus,
much lower than the rates (36%—44%) reported from other countries during the lockdown (Davenport
et al., 2020; Fallon et al., 2021; Liu et al., 2021; Spinola et al., 2020). Thus, lockdowns might have
been extreme situations in the extraordinary time during the COVID-19 pandemic.

Surprisingly, having experienced a confirmed or suspected COVID-19 infection was unrelated
to response to the COVID-19 pandemic, infant regulatory problems, and maternal socio-emotional
investment. One possible explanation might be that most parents as young adults have a rather mild
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disease progression, often displaying only light or no symptoms at all (Levin et al., 2020). Thus,
parents often might not change their behavior much toward their children. This interpretation was
confirmed by taking a closer look at what mothers reported to have done during quarantine. Most
mothers did not reduce body contact or wear a mask when interacting with their infants. However,
we observed single cases where mothers reported not being in contact with their infants until they
had been free of COVID-19 symptoms. Like-wise, there might be differences between mothers who
suffered from a COVID-19 infection and mothers, who only had to quarantine but did not test positive
for the virus. We decided to combine these groups, as we expected quarantine to drive differences in
maternal response to the COVID-19 pandemic. In addition, during the beginning of the COVID-19
pandemic, the display of symptoms was treated as a diagnosis due to the lack of testing capacities (see
Suthar et al., 2022). However, quarantining without displaying symptoms might have different effects
on maternal response to the pandemic than quarantining with symptoms or a confirmed diagnosis.
Unfortunately, this study did not contain enough power to differentiate between these groups. Larger
samples are needed, including severe cases, to further investigate the effect of maternal infections or
quarantine on maternal response to the COVID-19 pandemic.

7.2 | Maternal response to the pandemic

The exploratory factor analysis revealed five dimensions on which mothers responded to the pandemic:
social distancing, worrying about the child, birth anxiety, distancing from the child, and information
on the COVID-19 pandemic. These dimensions correspond to results from other studies. For instance,
worries that the partner might miss the delivery have been common during the beginning of the pandemic
in spring 2020 (Schaal et al., 2021; Wyszynski et al., 2021). Such worries have been related to increased
levels of maternal birth anxiety (Schaal et al., 2021), and were directly related to different policies hospi-
tals implemented whilst adapting to the COVID-19 pandemic (Davis-Floyd et al., 2020). Like-wise,
worries about family members not being able to visit (social distancing) or family members getting sick,
and adverse long-lasting effects of the COVID-19 pandemic on child development (worrying about the
child) have been voiced (Ben-Yaakov & Taubman - Ben-Ari, 2021; Lebel et al., 2020; Schaal et al., 2021;
Wyszynski et al., 2021). Information regarding caring for a newborn in the presence of a COVID-19
infection (e.g., breastfeeding) and limited access to professional support reflect difficulties in receiving
care during the COVID-19 pandemic. This is in line with reports of Canadian mothers during April
2020. Many of them had problems reaching the desired amount of prenatal care as appointments often
were canceled (Lebel et al., 2020). Lack of prenatal and postnatal care (e.g., birth preparation courses)
might particularly affect mothers with low levels of maternal self-efficacy as attending these services
strengthens mothers’ beliefs in their parenting abilities. Potential risk groups include first-time moth-
ers and mothers from a higher socioeconomic status as they are more likely to use these services and
more often question their parenting abilities (Samdan et al., 2022). However, the present study lacked
the statistical power to investigate such interaction effects. Finally, we could not find any other sources
describing maternal distancing from the infant. Howeyver, it could reflect parental worries to infect the
infant, which has been mentioned in other studies (Schaal et al., 2021).

7.3 | Maternal response to the pandemic and infant regulation

All dimensions of maternal response to the COVID-19 pandemic were correlated with infant regula-
tory problems. However, when the dimensions were simultaneously analyzed in a path analysis, only
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COVID-19 birth anxiety and COVID-19 distancing from the child directly predicted an increase in
infant regulatory problems. In addition, robust indirect pathways were observed from COVID-19 birth
anxiety and COVID-19 information to maternal well-being and in turn to infant regulation. Increased
levels of birth anxiety were associated with reduced maternal well-being and higher levels of infant
regulatory problems, whereas mothers who felt better informed about parenting and care during the
pandemic expressed better well-being and perceived their infants as less problematic.

The associations of both birth anxiety and distancing from a child with infant regulatory prob-
lems could reflect difficulties in mother-infant bonding. Birth anxiety has been shown to reduce
mother-fetus bonding during pregnancy (Gobel et al., 2018) and reduced bonding has recently been
reported in German mothers who were pregnant in spring 2020 as compared to mothers who were
pregnant before the beginning of the pandemic (Schaal et al., 2021). Distancing from the infant,
although only rarely been shown, might constitute an even more severe case of impaired parent-infant
bonding. Parental touch has been shown to have an important soothing function in co-regulating an
infant’s negative affect (Carozza & Leong, 2021; Feldman et al., 2010). If a child is not cuddled it
becomes harder to be soothed when stressed and might cry more frequently or for longer durations.
Touch also buffers against the aversive effects of separation (Morrison, 2016).

The indirect pathway from COVID-19 information and care on better perceived infant regulation
via higher levels of maternal well-being likely reflects a buffering effect of social support. Especially
when infants display regulatory problems or are hard to soothe, support from family and friends, but
also professional support (e.g., from midwives) can increase parents’ efficacy in dealing with their
infants’ behavior (Mercer & Walker, 2006). In addition, social support has consistently been shown
to reduce parental stress and depressive symptoms (Glazier et al., 2004). Consequently, feeling better
informed about COVID-19 in relation to pregnancy and parenting, and having the opportunity to take
part in pregnancy courses or contact midwives was related to better maternal well-being. In addition,
such social support might increase a mother’s locus of control (Shieh et al., 2010), which has been
shown to buffer against COVID-19 pandemic-related stress (Fan et al., 2022; Krampe et al., 2021).

The observed paths follow the revised Family Stress Model (Prime et al., 2020), which proposes
both direct relations of COVID-19-related social disruption with child regulatory problems and
indirect relations via reduced maternal well-being. Also according to the model, reduced maternal
well-being showed the strongest relations with perceived infant regulatory problems. These results
fit well with the general notion that maternal stress and internalizing symptoms are predictive of
infant regulatory problems (e.g., excessive crying) and early child externalizing behavior (Olmestig
et al., 2021; Petzoldt, 2018; Reinelt et al., 2019). Interestingly, there was no evidence for indirect path-
ways from maternal response to the pandemic to maternal socio-emotional investment via reduced
maternal well-being. Like-wise, there was no evidence for indirect pathways from reduced mater-
nal well-being to infant regulatory problems via maternal socio-emotional investment. These results
contradict the Family Stress Model and are in disagreement with results showing that parental stress is
negatively related to parental investment during the lockdown in Germany in spring 2020 (Oppermann
et al., 2021). While this disagreement could be related to data collection during a lockdown versus
one year into the COVID-19 pandemic, it could also point to different associations with COVID-19-
related stress and different forms of parental investment. Oppermann and colleagues focused on the
time parents spend with their children, whereas this study focused on socio-emotional investment. Yet,
at least some pandemic-related stressors (e.g., working from home) might rather impact invested time
or resources than a mother’s socio-emotional investment.

Finally, despite the associations of maternal response to the COVID-19 pandemic with infant
regulatory problems, it is less clear whether these problems are clinically relevant. Due to a lack of
normative data and the absence of pre-pandemic data, the present Swiss sample can only be compared
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to clinical and non-clinical samples from a previous German study (Grof et al., 2013). When devel-
oping the measure Grof} and colleagues tested both non-clinical, healthy infants and infants with
a diagnosed regulation disorder. The current Swiss sample differed from both groups as mothers
perceived more infant regulatory problems than the German non-clinical sample, but on average fewer
regulatory problems than infants diagnosed with a regulation disorder.

8 | LIMITATIONS AND IMPLICATIONS
8.1 | Path model and causality

The present study followed the Family Stress Model (Masarik & Conger, 2017). Thus, in princi-
ple, it was assumed that maternal responses to the pandemic negatively affect maternal well-being,
which impacts maternal socio-emotional investment, and in turn, results in perceived infant regulatory
problems. However, the cross-sectional nature of the study does not allow causal inferences. Indeed,
the reformulation of the Family Stress Model in the context of the COVID-19 pandemic (Prime
et al., 2020) assumes a bi-directional association between maternal well-being and infant regulatory
problems. In addition, although the majority of studies assume that parenting behavior affects infant
regulation, there is also evidence for an infant’s regulatory problems to influence parenting behavior
(see Samdan et al., 2020 for a review). In addition, effects of the COVID-19 pandemic on mater-
nal well-being, maternal socio-emotional investment, and infant regulation likely vary with available
resources or in the presence of other risk factors. For instance, negative effects of the COVID-19
pandemic on child development could be stronger for preterm infants or infants with special needs
(Mete Yesil et al., 2022; Shuffrey et al., 2021). Like-wise, infants with more regulatory problems
pose more challenges to maternal care and, thus, might contribute to increased maternal stress levels.
Thereby, the COVID-19 pandemic might amplify already existing parenting difficulties, whereas the
availability of social support might buffer against these effects.

Longitudinal studies are needed to further clarify the causal relation of response to the COVID-19
pandemic, parental health, parental involvement, and infant regulation. Such longitudinal studies
could also identify which pandemic-related stressors have the strongest impact, whether infant regu-
latory problems are clinically relevant, whether stressors and thus maternal response to the pandemic
change over time, and which infants are particularly at risk. Identifying risk groups and other moder-
ator variables could also help to increase effect sizes as in the present study effect sizes for maternal
well-being and parental socio-emotional investment were rather small.

8.2 | Sample composition and generalizability

In addition to its limitations regarding causality, the results of the present study are restricted to moth-
ers from a high-SES background residing in Switzerland. A higher SES usually is associated with
better maternal health postpartum (Goyal et al., 2010) and also might protect against COVID-19-re-
lated stress (Huebener et al., 2021; Spinelli et al., 2021). In addition, infants from low-SES families,
in general, have worse regulatory skills already in the first year of life (Jansen et al., 2009). Thus,
although there are likely differences in maternal response to the COVID-19 pandemic, the association
between reduced maternal well-being and infant regulatory problems might be pronounced in the
whole population.
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The low number of fathers participating in the present study made it impossible to analyze differ-
ences between mothers and fathers in their response to the pandemic, and its relations to parental
well-being, parental socio-emotional investment, and infant regulatory problems. Few studies investi-
gated associations between paternal parenting behavior and infant regulation in the first 2 years of life
(Samdan et al., 2020). However, following the “father vulnerability hypothesis” and the “differential
reactivity hypothesis” (Cummings et al., 2004), fathers might be more affected by family stress than
mothers and infants might be more affected by anger and hostility expressed by their fathers than by
their mothers. Indeed, fathers of 7-12-month-old infants reported higher parenting stress levels than
mothers during the COVID-19 pandemic in Israel (Ben-Yaakov & Taubman - Ben-Ari, 2021). In
addition, fathers seem to show less COVID-19-related anxiety than mothers (Ben-Yaakov & Taubman
- Ben-Ari, 2021). Thus, the response to the COVID-19 pandemic likely differs between mothers and
fathers. However, regarding the association between reduced parental well-being and increased infant
regulatory problems, even stronger associations could be assumed for fathers than for mothers.

Finally, the course of the COVID-19 pandemic and the implemented public health measures
differed between countries. Switzerland had higher infection rates than other Western European
countries, whilst applying less strict measures to contain the pandemic. Thus, maternal responses
to the COVID-19 pandemic might differ between countries. To compare the effects of the pandemic
on infant regulation between countries and reduce the typical bias toward research on people from
predominantly Western, high-SES countries, multi-center studies are needed (Frank et al., 2017).

8.3 | Measures

This study only relied on maternal self-reported questionnaire data. Although measures, therefore are
confounded by the reporting source (i.e., the mother), associations between parental socio-emotional
investment or parental behavior with infant regulation usually show weaker associations when infant
regulation is assessed by questionnaire (maternal report) as compared to structured or semi-structured
assessments (e.g., during mother-child interactions) (Samdan et al., 2020). As reliabilities for the
parental investment scales also were rather low, this could explain the small associations between
parental investment and infant regulatory problems.

Like-wise, COVID-19 infection status was assessed by maternal report instead of objective diag-
nosis. Also, the present study did not consider the duration mothers spent in quarantine, symptom
severity, or symptoms of long-COVID. Symptom severity and duration of quarantine likely might
affect parenting behavior and infant regulation. Future studies should address these limitations.

9 | CONCLUSION

The present study demonstrated that increased infant regulatory problems are related to how moth-
ers respond to the COVID-19 pandemic. Reduced maternal well-being and separation anxiety were
related to higher levels of infant regulatory problems. In particular, being anxious about giving birth
during the pandemic was related to reduced maternal well-being and in turn to increased infant regu-
latory problems. In contrast, better information about COVID-19 concerning parenting, as well as the
availability of professional support can buffer against these effects.
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