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infants® excessive crying and sleeping problems. Social
isolation and bonding difficulties mediated this association
for excessive crying as well as for sleeping problems, but
social isolation was a single mediator for sleeping prob-
lems only. The findings provide important insights in the
mediating pathways linking maternal psychopathology to
children's regulatory problems.

1 | INTRODUCTION

Attaining self-regulation is a major developmental task in infancy, which builds on children's predis-
posed capacities (e.g., physiological maturation) as well as on parents' coregulatory support during
parent—child interactions (Papousek, 2011; Tronick, 1989). However, not all infants are equally
successful in achieving this task. Whereas transient difficulties in self-regulation are common during
the first years of life, a significant minority of infants and toddlers suffers from persistent regulatory
problems (Olsen et al., 2019; Wake et al., 2006). These include excessive and inconsolable crying of
more than 3 hours per day, 3 days a week over 3 weeks (“rule of threes”, Wessel et al., 1954), and
significant problems falling asleep within 30 min or sleeping through the night without multiple,
prolonged awakenings over weeks (ZERO TO THREE., 2016).

Prevalence rates greatly vary depending on age, definition, and assessment method, but on
average, about six percent of infants older than three months cry excessively (Olsen et al., 2019;
von Kries et al., 2006; Wake et al., 2006), and up to every fifth infant seems to have sleeping prob-
lems (Castro Dias & Figueiredo, 2020; Olsen et al., 2019; Wolke et al., 1998). Persistent regulatory
problems go along with a considerable amount of distress for infants and their families. Further-
more, longitudinal studies and meta-analyses show that these problems are linked to later behav-
ioral difficulties, such as conduct problems, hyperactivity, or attachment disorganization (Bilgin
& Wolke, 2020; Hemmi et al., 2011). Hence, understanding risk factors for infants' regulatory
problems is of major importance in order to prevent maladaptive trajectories of child and family
development.

Theoretical models emphasize that persistent regulatory problems or clinically relevant disorders
such as excessive crying disorder and sleep onset or night waking disorder (ZERO TO THREE., 2016)
are determined by a multitude of causes. Generally, they are best understood in a relational context.
Papousek (2004) suggests that persistent regulatory problems are often embedded in a family system
characterized by high parental psychosocial burden and a dysfunctional parent—child interaction.
Maternal psychopathology was found to be particularly salient as it negatively impacts the mother—
child relationship as well as child adjustment including self-regulation (Madigan et al., 2018; Petzoldt
et al., 2016; Radesky et al., 2013). The parent—child relationship is a core mediating link between
parental risk factors such as maternal psychopathology and children's regulatory problems. Social
isolation or bonding difficulties due to parent or child factors such as those mentioned above might
impair this relationship. Building on this evidence and based on a representative sample of families
with young children in Germany, this study aims to further clarify the role of maternal psychopa-
thology (i.e., symptoms of depression and anxiety) for children's regulatory problems (i.e., excessive
crying and sleeping problems) by investigating perceived social isolation due to the parental role and
difficulties in bonding as likely mediators.

85U8017 SUOWIWIOD BAIE81D 3(eatidde a1 Aq peupA0B a6 sao1e O 8sN JO S9IN. 1o ALiq| 7 8UIIUO A8|IM UO (SUOPUOD-PUE-SWLBI/WI0D" A3 | 1M ATe.q U1 UO//SHNY) SUORIPUOD PUe SWIS | 84} 89S *[£202/2T/90] U0 Aiqi8utiuo Ao |Im ‘Auewso aueiyooD Aq pTSZT BJUNTTTT OT/I0P/W0 A8 M ALeIq 1 BulUO//SANY WOI) pepeo|uMoq 'Z ‘€202 '8L0L28ST



LUXET AL. THE OFFICIAL JOURNAL OF THE 437

FINFANCY "#iass-wi LEy—-*
1.1 | Risk factors for infants‘ regulatory problems: A focus on maternal
psychopathology

In addition to pre- and perinatal risk factors such as premature birth, child medical conditions (e.g.,
gastrointestinal reflux) are also significantly linked to early regulatory problems (Schmid et al., 2011;
St James-Roberts & Conroy, 2005; Wolke et al., 1998). Yet, generally underlying organic causes seem
rare (Akhnikh et al., 2014). Likewise, a difficult child temperament—with high negative affectivity
and irritability—is seen as a risk factor and correlate of excessive crying and sleeping disorders (e.g.,
Sidor et al., 2017). Beyond child characteristics, persistent regulatory problems cannot be understood
without their relational context. Highly burdened parents and a dysfunctional parent—child interaction
seem to impede children's chances for building self-regulatory competencies (e.g., Papousek, 2004).
The role of parental characteristics has long been a focus of researchers. Particularly, maternal
psychopathology was found to impair the mother—child relationship and be linked to children's compro-
mised adjustment both cross-sectionally (Feldman et al., 2009; Graham et al., 2018; Granat et al., 2017)
and longitudinally (e.g., Madigan et al., 2018). Symptoms of postpartum depression and anxiety
disorders also increase the risk for infants' regulatory disorders (Richter & Reck., 2013; O'Connor
etal., 2007; Petzoldt et al., 2016; Righetti-Veltema et al., 2002) including excessive crying and sleeping
problems (Mohr et al., 2019; Radesky et al., 2013; Wake et al., 2006). For example, Righetti-Veltema
et al. (2002) found that three-month-old infants of postpartum depressed mothers were significantly
more likely to cry excessively or have sleeping difficulties than infants of nondepressed mothers.
Furthermore, depressed mothers felt less appreciated after giving birth, experienced lower support
from their partner and had more difficulties bonding with their child, that is, felt awkward with the
child and expressed less pleasure with the child than nondepressed mothers. The differences found in
this study are in line with many research findings suggesting that a dysfunctional parent—child interac-
tion, for example, bonding difficulties, provides a central mediating path in the association of maternal
depression and anxiety with children's excessive crying and sleeping problems (Hemmi et al., 2011).

1.2 | Social isolation and bonding difficulties as mediators linking maternal
psychopathology to infants‘ regulatory problems

A dysfunctional parent—child interaction can take various forms such as distressing negative reciproc-
ity, high levels of parenting stress, bonding difficulties, high irritability of the child and (associated)
feelings of social isolation (Papousek, 2011).

Thus, parenting stress is a well-documented risk factor for infants’ excessive crying behavior
(Bailhache et al., 2019; Beebe et al., 1993; Miiller et al., 2016; Rautava et al., 1993) and for sleeping
problems (Hairston et al., 2016; Olsen et al., 2019; Sadeh et al., 2010). Highly stressed parents are
more likely to react aggressively to children's excessive crying, for example, by shaking their infants
unwittingly—with serious consequences for the child (see Lang et al., 2022; Reijneveld et al., 2004;
Zeifman & St James-Roberts, 2017). But even in less serious cases, early regulatory problems are
associated with higher parenting stress in both parent-related subscales of the Parenting Stress Index
(PSI), that is, parental distress and dysfunctional parent—child interaction (Sidor et al., 2013).

Associated with—and sometimes part of—parenting stress are negative feelings in the parenting
role, for example, helplessness and social isolation or difficulties establishing a positive relation-
ship with the child. This is particularly important in times of heightened distress and mental health
impairments, for example, in the course of maternal psychopathology or infants' regulatory problems
(Mulsow et al., 2002; cf. Papousek & Hofacker, 1998).
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1.2.1 | Social isolation

Lack of social support, for example, not receiving help with childcare or advice on nurturing the
child, increases the risk of maternal social isolation. Therefore, it is well known as a substantial
correlate of peripartum depression and anxiety, leading mothers to feel isolated or to actively with-
draw from potentially beneficial social support systems (Beck, 2001; Biaggi et al., 2016; Field, 2018;
Lancaster et al., 2010). Adding to this body of research, in a large cross-sectional study of Australian
mothers with newborns, Eastwood et al. (2013) found social exclusion and isolation—as well as a
lack of maternal responsiveness and infants' sleeping problems and difficulties being comforted—
to be significantly linked to postpartum depression. Focusing on child regulatory problems, a very
recent study on the impact of the SARS-CoV-2 pandemic shows that mothers with higher levels of
depression and infants born during the first lockdown (vs. those born before the pandemic) were
reported to have higher levels of sleeping and crying problems (Perez et al., 2021). However, the
association between social isolation and regulatory problems is less clear. In a German clinical sample
comparing mothers of extremely and moderately crying infants with a control group, prenatal risk
factors such as psychological stress, partnership conflicts, and social isolation were found to be signif-
icantly more likely among mothers with excessively crying infants (Papousek & Hofacker, 1998).
Moreover, another study found postpartum, maternal depression and social isolation to be more likely
among mothers with excessively and moderately crying babies. Other findings on excessive crying—
and to a lesser extent, on sleeping problems—point to the same direction (Bernier et al., 2013; Martini
et al., 2017; Rautava et al., 1993; Wurmser & Papousek, 2004). Yet, a recent study on maternal and
infants' sleep disturbances found only maternal sleeping problems to be negatively linked with social
support (Mersky et al., 2020). Accordingly, evidence regarding the role of social support for children's
regulatory problems is not conclusive. In order to add to this body of research, we test the hypothesis
that experienced social isolation mediates the link of maternal mental health problems on infants'
self-regulation by undermining the mother—child relationship for which a similar mediating role is
assumed (e.g., Tichelman et al., 2019).

1.2.2 | Bonding difficulties

Numerous studies show the detrimental effects of depression on parenting and the mother—child
relationship (Bernard et al., 2018; Lovejoy et al., 2000; Madigan et al., 2018; Martini et al., 2015;
Stevenson-Hinde et al., 2013). Research has consistently linked postpartum depression to bonding
impairment (Brockington et al., 2001; Moehler et al., 2006; Reck et al., 2006), which is characterized
by a lack of maternal feelings and difficulties in identifying the child's feelings and needs (Brockington
et al., 2001; Rossen et al., 2019). The severity of depressive symptoms plays a crucial role in this
(Reck et al., 2006), but even subclinical depressive symptoms negatively affect the developing bond
between mother and child (Moehler et al., 2006). The same pattern seems to hold for maternal anxiety
(Ierardi et al., 2019; Miiller et al., 2016; Seymour et al., 2015). Besides its link to depression itself,
social support is also longitudinally linked to mother—infant attachment quality (Schmidt et al., 2016).
Correspondingly, an intervention study found a stronger decrease in bonding problems among isolated
mothers who received support compared to a control group (Yuan & Freeman, 2011).

Mother—infant bonding, in turn, provides a key context for children's self-regulation. Mothers with
excessively crying infants report significantly higher values of impaired bonding than those without
(Sidor et al., 2012). Moreover, even antenatal positive maternal feelings and bonding are linked to less
excessive crying in infants (Kommers et al., 2017), which was also shown by a recent meta-analysis
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(Le Bas et al., 2020). Similarly, Hairston et al. (2011) found infants* sleep disturbances to be associ-
ated with difficulties in mother—infant bonding, while mothers’ higher emotional availability led to
fewer night awakenings (Philbrook & Teti, 2016).

Summarizing these findings, available evidence suggests that parental stressors such as social
isolation and bonding difficulties are likely to play an important mediating role in linking maternal
psychopathology to children's regulatory problems. While many studies disclosed important bivari-
ate links to children's regulatory problems, evidence on the more complex structure of associations
between various factors linked with excessive crying or sleeping problems is scarce.

1.3 | The current study

This study aims to shed light on the association between symptoms of maternal psychopathology and
children's excessive crying and sleeping problems using a representative German community sample
of mothers with children aged zero to three years. We expect a significant link of maternal depres-
siveness and/or anxiety to both child outcomes. Following the model of Papousek (2004), we employ
a cross-sectional mediation model using a weighted sample and controlling for further psychosocial
burden. In seeking to explain the link of maternal anxiety and depression symptoms to (1) excessive
crying and (2) sleeping problems, we consider social isolation and bonding difficulties as media-
tors. Furthermore, social isolation is regarded as a predictor for bonding difficulties (see Schmidt
et al., 2016). Since our two mediators are not the only potential mechanisms linking maternal psycho-
pathology to children's regulatory problems, we expect a partial mediation only. To identify poten-
tial confounders that have to be controlled for when testing the model, we analyzed potential pre-,
peri-, and postnatal risk factors known from previous research (Castro Dias & Figueiredo, 2020;
Thiel-Bonney & Cierpka, 2015; Wurmser & Papousek, 2004).

2 | MATERIAL AND METHODS
21 | Sample

The current study was part of a large nationwide representative study called “Children in Germany
[Kinder in Deutschland]—KiD 0-3" aiming to investigate the prevalence of psychosocial adversities
in infants and toddlers as well as to monitor families' use of preventive support services in Germany
(Eickhorst et al., 2016). The KiD 0-3 study was conducted as part of a long-term policy program
(Federal Initiative for Early Childhood Intervention [ Bundesinitiative Friihe Hilfen]) by the National
Centre for Early Prevention in accordance with the ethical standards of the national research committee
and with the Declaration of Helsinki (1964) in its current version (World Medical Association, 2013).
Written informed consent was obtained from all participants included in the study. The sampling strat-
egy and the questionnaire of the national main study was carefully piloted (Eickhorst et al., 2015), and
ethical approval for the pilot studies was granted by the General Medical Council in the North-Rhine
region (No 2013247).

To ensure high participation rates and representativeness of the sample, families were recruited
during one of the routine child development examinations in Germany between age 4—5 weeks
(checkup “U3”) and 34-36 months (“U7”). In Germany, almost all children (U3-U7: at least 99.0%;
Schmidtke et al., 2018) take these examinations, which are covered by statutory health insurance.
Data collection was organized by the market research company Kantar Health Germany. A total of
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TABLE 1 Descriptive statistics of the sample

Mean age of mothers (SD) 31.5 years (5.4)
Mean age of the other biological parent (SD) 34.6 years (6.6)
Parental education (ISCED; in %) 14.6% low education

55.1% intermediate education

30.3% high education

Employment status (in %) 22.8% employed
64.7% maternal leave 12.5% not employed/unemployed
Employment status of the other parent (in %) 88.5% employed 4.9% parental leave 6.5% not employed/
unemployed
Welfare receipt (“SGB-II Bezug”) (in %) 19.2%
Family Form (in %)* 89.0% nuclear family

9.1% single parent family

5.2% stepfamily or partnership with non-biological parent

Child mean age (SD) 14.1 months (10.9)
Child gender: Male (in %) 49.9%
Only child (in %) 46.9%
History of migration child (in %) 29.1%

“Due to multiple response format the percentages sum up to >100%.

271 pediatric practices participated as study centers for KiD 0-3 and received financial incentives for
their participation.

Altogether, 8063 families completed a written questionnaire, which was available in six languages,
between April and September 2015. This was equivalent to a response rate of 75.0%. For the purpose
of this study, the sample was constricted to mothers and all other participants were excluded (n = 532
fathers, n = 164 both parents and n = 45 others, e.g., grandparents). Also n = 111 children with chronic
diseases or disabilities as well as children older than 38 months (age limit for the routine examination
“U7a”) were excluded, since we aimed to shed light on normally developed children aged zero to three
years. Thus, the final sample comprised N = 6251 mothers with young children (unweighted sample
N = 6598). Sociodemographic characteristics are provided in Table 1. Due to missing values in items
used in the analyses, the number of valid N varies between analyses. Full information on all variables
used in the mediation model was available for N = 5264 regarding the model on excessive crying, and
N = 5336 regarding the model on sleeping problems.

2.2 | Measures

The questionnaire given to the parent in the waiting room of the pediatric practice included sociodemo-
graphic data, psychosocial adversities on the level of child, parent, and family, as well as knowledge and
use of prevention services. For the current analyses, the following information and measures were used:

2.2.1 | Regulatory problems

Excessive Crying. Crying length and duration were measured with three yes/no questions developed
by the KiD 0-3 study team according to the ‘rule of threes’ (Wessel et al., 1954). Additionally, together
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with one dichotomized item on a four-point Likert scale (“Are you able to settle child easily?”’; scale
from “not at all” to “very much”), a sum index with values from O to 4 was built based on the diagnostic
criteria for excessive crying disorder (ZERO TO THREE., 2016). However, following the logic of the
A-criterion of the DSM, at least one response regarding the items assessing the rule of threes had to
be confirmative before the item on soothing was counted. The mean value in this sample was low
(M =0.16; SD = 0.61), but 9.1% of mothers reported at least one symptom of excessive crying. Two
percent of the children fulfilled all criteria of excessive crying according to Wessel et al. (1954).

Sleeping problems. Sleeping problems were assessed with two items on a four-point Likert scale
(e.g., “How much time does child need to fall asleep?”’; from “less than 15 min” to “more than 60 min”)
and four further yes/no questions adapted from the Questionnaire for Crying, Feeding, and Sleeping
(GroB et al., 2013). The first two items were dichotomized according to the diagnostic criteria of
clinically relevant sleeping behavior (ZERO TO THREE., 2016). Again, following the A-criterion
logic, only if one of the problems falling asleep or sleeping through the night was checked “yes”, the
other answers were counted as well. A sum index with values from 0 to 6 was built on the diagnostic
classifications for Sleep Onset and Night Waking Disorders (ZERO TO THREE., 2016). The mean
value was M = 1.20 (SD = 1.28). According to DC: 0%-5%, 10.7% of children fulfilled all criteria of
a Sleep Onset Disorder and 2.5% of a Night Waking Disorder.

2.2.2 | Maternal psychopathology and parent-child-interaction

Symptoms of depression and anxiety. The German four-item short version of the Patient Health Ques-
tionnaire was used (PHQ-4; Lowe et al., 2010). The questionnaire comprises two items asking for
symptoms of depression and two items asking for symptoms of anxiety in the last 2 weeks on a
six-point scale from “never” to “always”. The scale had a good internal consistency of a = 0.81 with
a mean value of 1.61 (SD = 1.91).

Social Isolation (e.g., “Since becoming a parent it is difficult for me to make new contacts”) and
Bonding Difficulties (e.g., “I sometimes find it hard to empathize with my child”) were assessed
with the corresponding subscales isolation and attachment from the German Parenting Stress Index
(Abidin, 1995; Troster, 2011). Each scale comprised four items on a five-point Likert scale from “is
not true at all” to “exactly true”, which were summed up (social isolation: M = 8.86; SD = 3.54; bond-
ing difficulties: M = 7.61, SD = 2.91). Both had an acceptable internal consistency with Cronbach's
a between 0.70 and 0.71.

Confounding variables. Sociodemographic characteristics and pre-, peri-, and postnatal risk
factors, which might be considered confounders (Castro Dias & Figueiredo, 2020; Thiel-Bonney &
Cierpka, 2015; Wurmser & Papousek, 2004), were assessed. These factors include sociodemographic
characteristics such as age of mother and child, child gender, immigrant background of the child, other
minors (siblings) in the household, maternal education according to the International Standard Clas-
sification of Education (ISCED), social welfare receipt (poverty risk), household income, and single
parenthood. Other risk factors included were unplanned pregnancy, preterm birth, low birth weight
or multiple birth, no breastfeeding, and smoking during pregnancy (see Lorenz, Ulrich, Kindler, &
Liel, 2020; Lorenz, Ulrich, Sann, & Liel, 2020, for additional information regarding measures).

2.3 | Data analyses

We used the Statistical Package for Social Sciences IBM™ SPSS® v. 22.0.0.2) for all analyses. Power
estimates were computed using “MedPow.R” in “R” (current version 4.0.2). Selection biases were
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FIGURE 1 Mediation model of the statistical effects of maternal depression and anxiety on children's
regulatory problems via social isolation and bonding difficulties

countered with a combination of post-stratification- and design-weight according to the German Census
data 2011 for families with infants and toddlers for the current analyses. According to guidelines on
missing values, this might be the best approach if the sample size is large enough (n > 1000), that is,
there is no lack of statistical power, the proportion of missing data per item does not exceed 10%, and
arepresentative sample was used (Cheema, 2014). Since these requirements were met in this study, we
chose to use listwise deletion after employing a sampling weight to deal with missing data.

We were interested in seeing whether symptoms of depression and anxiety were linked to infants*
excessive crying and sleeping problems, controlling for sociodemographic and confounding variables.
Also, experienced social isolation and bonding difficulties were tested as mediators of this link. In a
first step, we examined Pearson correlations between the study and confounding variables, and there-
upon integrated significantly associated variables in our models. We carried out conditional process
analyses—a regression-based approach—using the SPSS®-macro “PROCESS” (v3.4; Hayes, 2018).
We tested the models (one for each dependent variable) depicted in Figure 1. Additionally, we
controlled these models for potential confounders if significantly correlated with our outcomes.

The model (see Figure 1) estimates the indirect effects of symptoms of depression and/or anxiety
on excessive crying or rather sleeping problems via (1) social isolation (path a,b,), (2) bonding diffi-
culties (path a,b,), and (3) social isolation and bonding difficulties in serial (path a,d,,b,). Likewise,
(4) the direct effect of symptoms of depression and/or anxiety on excessive crying or sleeping prob-
lems, respectively (path c’), is tested.

The standard errors and confidence intervals of the indirect (mediated) effects are bootstrapped
and bias-corrected (7 = 5,000 samples). Empirical p values are two-tailed (critical @ = 0.025 after the
Bonferroni adjustment).

3 | RESULTS
3.1 | Preliminary analyses

Pearson correlations between study and confounding variables are listed in Table 2. The significantly
associated variables were considered as predictors in our models. Social isolation, bonding difficul-
ties, maternal depression and/or anxiety, no breastfeeding, history of migration, unplanned pregnancy,
smoking during pregnancy, single motherhood, and social welfare receipt correlated significantly
positively with excessive crying while child age, maternal education, maternal age, and siblings within
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TABLE 2 Pearson correlations between study variables and excessive crying as well as sleeping problems

1 2
1. Excessive crying -
2. Sleeping problems 0.204*%* -
3. Depression/Anxiety 0.151%%* 0.128%%*
4. Social isolation 0.102%* 0.154**
5. Bonding difficulties 0.182%%* 0.211%*
6. Child age —0.088%** —0.238%*
7. Maternal education —0.070%* 0.061%*
8. Maternal age —0.100%* —0.009
9. Single motherhood 0.053%%* —0.010
10. History of migration 0.037%* 0.073%*
11. Siblings in the household —0.026%* —0.079%*
12. Welfare receipt 0.059%%* —0.003
13. No breastfeeding 0.035%* —0.069%*
14. Unplanned pregnancy 0.084%*%* 0.029%*
15. Smoking during pregnancy 0.070%* —0.006
16. Neonatal problems 0.020 —0.009

*p < 0.05. #*p < 0.01

family correlated significantly negatively with excessive crying. Social isolation, bonding difficul-
ties, depression and/or anxiety, maternal education, history of migration, partnership violence, and
unplanned pregnancy correlated significantly positive with sleeping problems, while child age, lack
of breastfeeding, smoking during pregnancy, maternal age, single motherhood, and siblings correlated
significantly negatively with sleeping problems. All associations of these analyses were small to very
small.

3.2 | Total effect model on excessive crying

As shown in Table 3, there was a significant statistical positive total effect of symptoms of depression
and/or anxiety on excessive crying (p < 0.001): Mothers with increased symptoms of depression and/
or anxiety reported higher levels of excessive crying. Additionally, there were significant positive
links of children's excessive crying symptoms (p < 0.01) to the following confounders: single parent-
hood, neonatal problems, and unplanned pregnancy. Maternal and child age were negatively linked
(p < 0.001) to excessive crying. There were no statistical main effects of maternal education, history
of migration, no breastfeeding, smoking, or poverty risk (p > 0.01). Overall, this model was significant
(F (11,5252) = 19,566, p < 0.001) and explained 3.9% (R? = 0.039) of variance in excessive crying.
The total effect of symptoms of depression and/or anxiety on excessive crying was partly due to
the significant direct effect (Figure 2, path ¢’; B = 0.023, S.E. = 0.005, ¢ = 4.761, p < 0.001, 95%
CI = [0.013; 0.032]). In addition, two mediating pathways were significant. In line with our hypoth-
eses, the path mediated through bonding difficulties (Figure 2, path a,b,, B = 0.001, S.E. = 0.002,
95% CI = [0.007; 0.013], p = 0.033), and the double mediation through experienced social isolation
and bonding difficulties (Figure 2, path a,d,,b,, B = 0.007, S.E. = 0.001, 95% CI = [0.005; 0.009],
S =0.023) was significant in the expected direction: The more symptoms of depression and/or anxiety
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TABLE 3 Total effect model on excessive crying
95% CI  95% CI
lower upper Standardized
Predictor B S.E. t y/) bound bound coefficient
Depression/Anxiety 0.039 0.004 9.433 <0.001 0.031 0.047 0.131
Child age —0.005 <0.001 -7.977 <0.001 —0.006 —0.004 —0.111
Maternal education —-0.024 0.013 -1.773 0.076 —-0.051 0.003 —-0.028
History of migration 0.018 0.018 1.012 0.312 —0.017 0.053 0.014
No breastfeeding 0.024 0.021 1.124 0.261 —-0.018 0.065 0.016
Unplanned pregnancy 0.050 0.021 2.357 0.019 0.008 0.091 0.035
Neonatal problems 0.015 0.024 0.628 0.530 —-0.032 0.062 0.009
Smoking during 0.022 0.030 0.720 0.471 —0.037 0.080 0.011
pregnancy
Maternal age —0.005 0.002 —3.006 0.003 —0.008 —0.002 —0.045
Single motherhood 0.047 0.033 1.435 0.151 —-0.017 0.112 0.022
Welfare receipt -0.019 0.025 —-0.765 0.444 —0.069 0.030 —-0.013

Note: N = 5264; a. Constant: B = —0.285, S.E. = 0.052, r = —5.443, p < 0.001, 95% CI = [0.182; 0.388].

dyy: B= 275
Clygy, = [.252;.238]

%8s 873+

Chye,

c:B=.023
Clgse, =[.013;.032]

FIGURE 2 Mediation model of the statistical effects of maternal depression and anxiety on the child's
excessive crying via social isolation and bonding difficulties. PROCESS-Model 6; Significance level *p < 0.05.

**p < 0.01; a,b,: Indirect effect of symptoms of depression and anxiety on excessive crying through social isolation;
a,b,: Indirect effect of symptoms of depression and anxiety on excessive crying through bonding difficulties; a,d,,b,:
Indirect effect of symptoms of depression and anxiety on excessive crying through social isolation and bonding
difficulties in serial; ¢’: Direct effect of symptoms of depression and anxiety on excessive crying

were reported, the higher were the values for the child's excessive crying symptoms. The path through
social isolation only (Figure 2, path a,b,, B = —0.003, S.E. = 0.002, 95% CI = [-0.005; 0.005],
B =—0.001) was not significant. Variance inflation can be excluded as the VIF <1.530 for all predictors.

3.3 | Total effect model on sleeping problems
As expected, there was a significant positive total effect of symptoms of depression and/or anxiety on

sleeping problems (p < 0.001), as depicted in Table 4. Mothers with increased symptoms of depres-
sion and/or anxiety also reported higher values for their children's sleeping problems. Additionally,
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TABLE 4 Total effect model on sleeping problems
95% CI 95% CI

lower upper Standardized
Predictor B S.E. t P bound bound coefficient
Depression/Anxiety 0.096 0.009 10.556 <0.001 0.078 0.114 0.139
Child age —0.028 0.001 —19.862 <0.001 —0.031 —-0.025 —0.259
Maternal education 0.101 0.027 3.678 <0.001 0.047 0.155 0.050
History of migration 0.334 0.039 8.623 <0.001 0.258 0.410 0.123
No breastfeeding —-0.205 0.046 —4.489 <0.001 —-0.295 -0.116 —-0.061
Unplanned pregnancy 0.027 0.044 0.610 0.542 —0.060 0.114 0.008
Siblings in the —-0.152 0.034 -4.530 <0.001 -0.218 —-0.086 —-0.059

household
Note: N = 5336; a. Constant: B =1.232, S.E. =0.077, t = 16.003, p < 0.001, 95% CI = [1.081; 1.383].

dyy: B=.264*
Clygy, = [.242;.286)

Clygy, = [.024:.065]

FIGURE 3 Mediation model of the statistical effects of maternal depression and anxiety on the child's sleeping
problems via social isolation and bonding difficulties. PROCESS-Model 6; Significance level *p < 0.05. **p < 0.01;
a,b,: Indirect effect of symptoms of depression and anxiety on sleeping problems through social isolation; a,b,:
Indirect effect of symptoms of depression and anxiety on sleeping problems through bonding difficulties; a,d, b,:
Indirect effect of symptoms of depression and anxiety on sleeping problems through social isolation and bonding
difficulties in serial; ¢’: Direct effect of symptoms of depression and anxiety on sleeping problems

there were significant positive statistical effects (p < 0.001) of the following confounders: maternal
education, child age, history of migration, no breastfeeding, and siblings within the household.
There was no main effect of unplanned pregnancy (p = 0.542). Overall, this model was signifi-
cant (F (75,328) = 94.701, p < 0.001) and explained 11.1% (R? = 0.111) of variance in sleeping
problems.

The total effect of symptoms of depression and/or anxiety on sleeping problems partly referred
to the significant direct effect (Figure 3, path ¢’; B = 0.045, S.E. = 0.011, r = 4.256, p < 0.001, 95%
CI = [0.024; 0.065]). In addition, all three mediating pathways were significant: the path mediated
through social isolation only (Figure 3, path a,b,, B = 0.021, S.E. = 0.005, 95% CI = [0.010; 0.031],
S = 0.030), the path mediated through bonding difficulties only (Figure 1, path a,b,, B = 0.019,
S.E. = 0.003, 95% CI = [0.009; 0.016], p = 0.027), and the double mediated path through experi-
enced social isolation and bonding difficulties (Figure 3, path a,d,,b,, B = 0.013, S.E. = 0.002, 95%
CI =1[0.009; 0.016], # = 0.018). Their directions were in accordance with our expectations. Variance
inflation can be excluded as the VIF <1.268 for all predictors.
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3.4 | Power analysis

The power (1—p) to detect even small effects (standardized B = 0.1, Cohen, 1977) in a sample of
N = 5264 (excessive crying) respectively N = 5336 (sleeping problems) with a critical a-error of
a = 0.05 virtually equals 1. Thus, in the case of nonsignificant results, the H; can be rejected in any
case with a low error rate. Nonetheless, effects must be interpreted cautiously with respect to effect
sizes. In our analyses, small- and medium-sized effects can only be found among the confounders,
although not regarding the independent variable or among the mediators.

4 | DISCUSSION

Using data from a large representative sample of mothers with children aged 0-3 years in Germany,
this study aimed to investigate whether maternal symptoms of depression and/or anxiety were linked
to children's excessive crying and sleeping problems, respectively. We employed a cross-sectional
mediation model to examine whether social isolation and bonding difficulties served as single and
serial mediators explaining this link. Our findings showed that both models linking maternal psycho-
pathology to excessive crying and sleeping problems of infants and toddlers were confirmed. Feeling
isolated and having difficulties in bonding explained this link—at least in part.

In line with our expectations, the model seeking to explain children's sleeping problems was found
to be significant. The total effect partly reflected a direct, albeit small, effect of maternal psychopa-
thology but also the mediation through all three pathways, that is, through social isolation, bonding
difficulties, and both mediators in serial. To our knowledge, this is the first study to shed light on
these mediating pathways. Yet, this partly matches the results of earlier studies, which focused on the
links between maternal depression, social isolation, and mother-to-infant bonding (Biaggi et al., 2016;
Eastwood et al., 2013; Tichelman et al., 2019). Looking at child factors, previous evidence regarding
the association of social isolation and children's sleeping problems was less conclusive. Whereas
Bernier et al. (2013) found that mothers' perceived social support was linked to children's sleeping
problems—with a more pronounced effect in families with lower socioeconomic capacities, others
did not find social isolation to be associated with children's sleeping problems (Martini et al., 2015;
Mersky et al., 2020). In the current study, we found evidence of the former findings and could show
that the link between maternal psychopathology and children's regulatory problems was mediated by
social isolation and bonding difficulties. Furthermore, besides shedding light on these two factors as
sole mediators, we found a serial mediation and showed that mothers experiencing more symptoms
of depression and/or anxiety might feel more social isolated, which in turn is associated with higher
levels of bonding difficulties, and these contribute to children's sleeping problems.

The model of effects of maternal psychopathology on excessive crying was also significant. Although
this total effect was partly mediated through bonding difficulties and both social isolation and bonding
difficulties in serial, social isolation did not function as a sole mediator in this model. This is not in line
with previous studies, which showed that families with children who cry excessively are at higher risk
to be socially isolated (Papousek & Hofacker, 1998). However, these findings were seen in a clinical
sample, whereas in the current study, the hypothesized model was investigated in a large community
sample with only a minority of parents reporting their children to have problems with excessive inconsol-
able crying. Indeed, our findings indicate that social isolation plays a statistically significant role, though
not by itself but via its negative effects on maternal bonding, that is, mothers' ability to read the child's
signals and thus react sensitively to the child. This highlights the role of dysfunctional parenting behavior
as the core mediator of effects emanating from more distal factors and affecting child development.
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However, focusing on the effect size of our results, surprisingly, the (direct) link of maternal depres-
siveness and anxiety to children’ regulatory problems was weaker than expected. So while findings of
both mediation models support our assumptions, we must recognize that the statistical effects are rather
low, first and foremost in the model on excessive crying. Existing literature points to a consistent, rather
medium-sized link of maternal depression and/or anxiety to infant crying and sleeping problems (e.g.,
O’Conner et al., 2007; Petzoldt et al., 2016; Righetti-Veltema et al., 2002). The investigated mediators
have also been shown to affect children's regulatory capacities in previous findings (Hairston et al., 201 1;
Sidor et al., 2012). Maybe the differing results found here are due to the fact that we did not use a clinical
sample, neither for mothers* psychopathology nor for infants* and toddlers’ regulatory problems. Instead,
the results were obtained from a representative community sample with mothers reporting on their own
and on the child's well-being. In these samples, the size of these associations could possibly be rather low.

In any case, the results indicate that other factors may also play a salient role, particularly explain-
ing children's excessive crying. Inspecting standardized coefficients of the investigated covariates,
child age was the most pronounced and consistent predictor of excessive crying and of sleeping
problems, with fewer difficulties as child age increased. Other covariates varied regarding both
outcomes. Besides an unplanned pregnancy reported by the mother—a risk factor that has to be
considered more consistently in diagnostics and intervention—and a lower age of mothers, none of
the additionally included covariates was significantly related to children's excessive crying. A history
of migration was also substantially linked to sleeping problems. In contrast, maternal education and
social welfare receipt, as well as siblings in the household and being breastfed, showed only minor
links to children's sleeping problems. While these results are in line with other studies (Castro Dias
& Figueiredo, 2020; Schmid et al., 2011; Thiel-Bonney & Cierpka, 2015), socioeconomic burden
and other psychosocial stressors have been proven stronger elsewhere (e.g., Schmid et al., 2011).

The proposed sequence of effects is only one of several possible and plausible sequences of the
factors involved, particularly because of the cross-sectional nature of this study. We focused on the
maladaptive interplay of regulatory problems, overly burdened parents, and dysfunctional parent—
child interaction, which was proposed by Papousek (2004) from a psychosocial risk perspective.
However, another sequence of effects also seems plausible. Bailhache et al. (2019), for example, found
infant crying to be associated with parenting stress cross-sectionally. Moreover, the former indirectly
predicted parenting stress 18 months later, mediated by maternal attachment. Likewise, aiming to
disentangle the temporal course of these effects, a recent study showed that poorer mother-to-infant
bonding was associated with poor infant sleep, which led to maternal insomnia linked to further bond-
ing impairments (Kalmbach et al., 2021). As the current study used cross-sectional data, it did not
allow suitable analyses to determine the direction of effects. Altogether, it is plausible to assume that
the factors involved are part of a dynamic mutual interplay, which seems to affect family well-being
even in the longer term (Lux & Friedmann, in press). Future longitudinal studies might shed light on
these issues by using causal analytic approaches, such as cross-lagged panel designs.

Limitations. The advantages of this large representative sample also come with limitations, particularly
regarding assessment. We already pointed to the cross-sectional nature of the data, and to the fact that
the effect size was rather small. Since data collection was conducted during parents' waiting time prior to
children's regular health checkups and the goal was to investigate a variety of indicators of psychosocial
burden, this study had to rely on short—and if possible, validated—measures. To indicate children's exces-
sive crying and sleeping problems, only brief screening measures could be used. These were carefully
developed, employing diagnostic criteria and adapting items from a larger commonly used questionnaire
on sleeping, feeding, and crying in Germany (GroB} et al., 2013). However, in-depth or clinically vali-
dated measures of regulatory problems would have been preferred and might have yielded different results.
Furthermore, our study had to rely on maternal reports for all measures. This is often also the case in clinical
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practice, when parents consult their pediatrician regarding regulatory problems of the child. However, this
may have increased shared method variance. Hence, our findings must be interpreted with caution.

S | CONCLUSION

The findings presented here support previous findings suggesting an association between mater-
nal psychopathology and regulatory problems during infancy and toddlerhood. More importantly,
we contribute to available research and build on it by showing that this link is partly mediated by
social isolation and impaired bonding. These significant findings on the (serial) mediating pathways
provide an important guideline for prevention programs to support families with children suffering
from regulatory problems. Further prospective longitudinal studies are urgently needed to validate our
results and to consider bidirectional associations evident in previous studies (Olsen et al., 2019; Sadeh
et al., 2010), thus aiming to disentangle causes and consequences.

ACKNOWLEDGMENTS

The KiD 0-3 study series would not have been possible without the collaboration of researchers at
the NZFH, DJI (Christian Brand, Andreas Eickhorst, Birgit Fullerton, Katrin Lang, Simon Lorenz,
Daniela Salzmann, Alexandra Sann, Andrea Schreier, Carolin Seilbeck, and Susanne M. Ulrich) and
the NZFH, BZgA (Ilona Renner, Anna Neumann, and Mechthild Paul). The authors are most grateful
to all participants of KiD 0-3. The KiD 0-3 study series was conducted by the National Centre for
Early Prevention (NZFH), a cooperation between the Federal Centre for Health Education (BZgA)
and the German Youth Institute (DJI). The study series was funded by the Federal Ministry of Family
Affairs, Senior Citizens, Women and Youth (BMFSFJ) as part of the Federal Initiative for Early Child-
hood Intervention (Bundesinitiative Friihe Hilfen).

CONFLICT OF INTEREST
The authors declare no potential conflict of interest.

INFORMED CONSENT
Informed consent was obtained from all participants included in the study.

ORCID
Ulrike Lux © https://orcid.org/0000-0002-8980-1861

REFERENCES

Abidin, R. R. (1995). Parenting stress index: Professional manual (3rd ed.). Psychological Assessment Resources.

Akhnikh, S., Engelberts, A. C., van Sleuwen, B. E., L’Hoir, M. P., & Benninga, M. A. (2014). The excessively crying
infant: Etiology and treatment. Pediatric Annals, 43(4), e69—75. https://doi.org/10.3928/00904481-20140325-07

Bailhache, M., Doyle, O., Salmi, L.-R., & McDonnell, T. (2019). Does maternal attachment to her infant mediate the
link between perceptions of infant crying at 6 months and parenting stress at 24 months? A structural equation
modelling approach. Child: Care, Health and Development, 45(4), 540-550. https://doi.org/10.1111/cch.12676

Beck, C. T. (2001). Predictors of postpartum depression: An update. Nursing Research, 50(5), 275-285. https://doi.
org/10.1097/00006199-200109000-00004

Beebe, S. A., Casey, R., & Pinto-Martin, J. (1993). Association of reported infant crying and maternal parenting stress.
Clinical Pediatrics, 32(1), 15-19. https://doi.org/10.1177/000992289303200103

Bernard, K., Nissim, G., Vaccaro, S., Harris, J. L., & Lindhiem, O. (2018). Association between maternal depression
and maternal sensitivity from birth to 12 months: A meta-analysis. Attachment and Human Development, 20(6),
578-599. https://doi.org/10.1080/14616734.2018.1430839

85U8017 SUOWIWIOD BAIE81D 3(eatidde a1 Aq peupA0B a6 sao1e O 8sN JO S9IN. 1o ALiq| 7 8UIIUO A8|IM UO (SUOPUOD-PUE-SWLBI/WI0D" A3 | 1M ATe.q U1 UO//SHNY) SUORIPUOD PUe SWIS | 84} 89S *[£202/2T/90] U0 Aiqi8utiuo Ao |Im ‘Auewso aueiyooD Aq pTSZT BJUNTTTT OT/I0P/W0 A8 M ALeIq 1 BulUO//SANY WOI) pepeo|uMoq 'Z ‘€202 '8L0L28ST


https://orcid.org/0000-0002-8980-1861
https://doi.org/10.3928/00904481-20140325-07
https://doi.org/10.1111/cch.12676
https://doi.org/10.1097/00006199-200109000-00004
https://doi.org/10.1097/00006199-200109000-00004
https://doi.org/10.1177/000992289303200103
https://doi.org/10.1080/14616734.2018.1430839

LUX ET AL.

THE OFFICIAL JOURNAL OF THE 449
I I \I f \NTERNA‘HOV\ALCONGRESS—W[ ] EY
3 | OF INFANT STUDIES

Bernier, A., Bélanger, M.-E., Bordeleau, S., & Carrier, J. (2013). Mothers, fathers, and toddlers: Parental psychosocial
functioning as a context for young children's sleep. Developmental Psychology, 49(7), 1375-1384. https://doi.
org/10.1037/a0030024

Biaggi, A., Conroy, S., Pawlby, S., & Pariante, C. M. (2016). Identifying the women at risk of antenatal anxiety
and depression: A systematic review. Journal of Affective Disorders, 191, 62—77. https://doi.org/10.1016/j.
jad.2015.11.014

Bilgin, A., & Wolke, D. (2020). Infant crying problems and symptoms of sleeping problems predict attachment disor-
ganization at 18 months. Attachment and Human Development, 22(4), 367-391. https://doi.org/10.1080/1461673
4.2019.1618882

Brockington, I. F., Oates, J., George, S., Turner, D., Vostanis, P., Sullivan, M., Loh, C., & Murdoch, C. (2001). A screen-
ing questionnaire for mother-infant bonding disorders. Archives of Women's Mental Health, 3(4), 133—140. https://
doi.org/10.1007/s007370170010

Castro Dias, C., & Figueiredo, B. (2020). Sleep-wake behaviour during the first 12 months of life and associated factors:
A systematic review. Early Child Development and Care, 190(15), 2333-2365. https://doi.org/10.1080/0300443
0.2019.1582034

Cheema, J. R. (2014). Some general guidelines for choosing missing data handling methods in educational research.
Journal of Modern Applied Statistical Methods, 13(2), 53-75. https://doi.org/10.22237/jmasm/1414814520

Cohen, J. (1977). Statistical power analysis for the behavioral sciences (rev). Lawrence Erlbaum Associates.

Eastwood, J., Jalaludin, B., Kemp, L., Phung, H., Barnett, B., & Tobin, J. (2013). Social exclusion, infant behav-
ior, social isolation, and maternal expectations independently predict maternal depressive symptoms. Brain and
Behavior, 3(1), 14-23. https://doi.org/10.1002/brb3.107

Eickhorst, A., Brand, C., Lang, K., Liel, C., Neumann, A., Schreier, A., Renner, 1., & Sann, A. (2015). Die Prévalen-
zstudie ,,Kinder in Deutschland—KiD 0-3* zur Erfassung von psychosozialen Belastungen und Friihen Hilfen in
Familien mit 0-3-jidhrigen Kindern: Studiendesign und Analysepotential [The KiD 0-3 study on the prevalence of
psychosocial burden and early prevention in families with children aged 0-3. Soziale Passagen, 7(2), 381-387.
https://doi.org/10.1007/s12592-015-0212-z

Eickhorst, A., Schreier, A., Brand, C., Lang, K., Liel, C., Renner, I., Neumann, A., & Sann, A. (2016). Inanspruchnahme
von Angeboten der Frithen Hilfen und dariiber hinaus durch psychosozial belastete Eltern [Knowledge and
use of different support programs in the context of early prevention in relation to family-related psychosocial
burden]. Bundesgesundheitsblatt—Gesundheitsforschung—Gesundheitsschutz, 59(10), 1271-1280. https://doi.
org/10.1007/s00103-016-2422-8

Feldman, R., Granat, A. D., Pariente, C., Kanety, H., Kuint, J.,, & Gilboa-Schechtman, E. (2009). Mater-
nal depression and anxiety across the postpartum year and infant social engagement, fear regulation, and
stress reactivity. Journal of the American Academy of Child and Adolescent Psychiatry, 48(9), 919-927.
https://doi.org/10.1097/chi.0b013e3181b21651

Field, T. (2018). Postnatal anxiety prevalence, predictors and effects on development: A narrative review. Infant Behav-
ior and Development, 51, 24-32. https://doi.org/10.1016/j.infbeh.2018.02.005

Graham, K. A., Blissett, J., Antoniou, E. E., Zeegers, M. P., & McCleery, J. P. (2018). Effects of maternal depression in
the still-face paradigm: A meta-analysis. Infant Behavior and Development, 50, 154—164. https://doi.org/10.1016/j.
infbeh.2017.12.001

Granat, A., Gadassi, R., Gilboa-Schechtman, E., & Feldman, R. (2017). Maternal depression and anxiety, social
synchrony, and infant regulation of negative and positive emotions. Emotion, 17(1), 11-27. https://doi.org/10.1037/
emo(0000204

GroB, S., Reck, C., Thiel-Bonney, C., & Manfred Cierpka, M. (2013). Empirische Grundlagen des Fragebogens zum
Schreien, Fiittern und Schlafen (SFS) [Empirical Basis of the Questionnaire for Crying, Feeding and Sleeping].
Praxis der Kinderpsychologie und Kinderpsychiatrie, 62(5),327-347. https://doi.org/10.13109/prkk.2013.62.5.327

Hairston, I. S., Solnik-Menilo, T., Deviri, D., & Handelzalts, J. E. (2016). Maternal depressed mood moderates the
impact of infant sleep on mother-infant bonding. Archives of Women's Mental Health, 19(6), 1029-1039. https://
doi.org/10.1007/s00737-016-0652-2

Hairston, I. S., Waxler, E., Seng, J. S., Fezzey, A. G., Rosenblum, K. L., & Muzik, M. (2011). The role of infant sleep in
intergenerational transmission of trauma. Sleep, 34(10), 1373-1383. https://doi.org/10.5665/sleep.1282

Hayes, A. F. (2018). Introduction to mediation, moderation, and conditional process analysis: A regression-based
approach. Guilford publications.

85U8017 SUOWIWIOD BAIE81D 3(eatidde a1 Aq peupA0B a6 sao1e O 8sN JO S9IN. 1o ALiq| 7 8UIIUO A8|IM UO (SUOPUOD-PUE-SWLBI/WI0D" A3 | 1M ATe.q U1 UO//SHNY) SUORIPUOD PUe SWIS | 84} 89S *[£202/2T/90] U0 Aiqi8utiuo Ao |Im ‘Auewso aueiyooD Aq pTSZT BJUNTTTT OT/I0P/W0 A8 M ALeIq 1 BulUO//SANY WOI) pepeo|uMoq 'Z ‘€202 '8L0L28ST


https://doi.org/10.1037/a0030024
https://doi.org/10.1037/a0030024
https://doi.org/10.1016/j.jad.2015.11.014
https://doi.org/10.1016/j.jad.2015.11.014
https://doi.org/10.1080/14616734.2019.1618882
https://doi.org/10.1080/14616734.2019.1618882
https://doi.org/10.1007/s007370170010
https://doi.org/10.1007/s007370170010
https://doi.org/10.1080/03004430.2019.1582034
https://doi.org/10.1080/03004430.2019.1582034
https://doi.org/10.22237/jmasm/1414814520
https://doi.org/10.1002/brb3.107
https://doi.org/10.1007/s12592-015-0212-z
https://doi.org/10.1007/s00103-016-2422-8
https://doi.org/10.1007/s00103-016-2422-8
https://doi.org/10.1097/chi.0b013e3181b21651
https://doi.org/10.1016/j.infbeh.2018.02.005
https://doi.org/10.1016/j.infbeh.2017.12.001
https://doi.org/10.1016/j.infbeh.2017.12.001
https://doi.org/10.1037/emo0000204
https://doi.org/10.1037/emo0000204
https://doi.org/10.13109/prkk.2013.62.5.327
https://doi.org/10.1007/s00737-016-0652-2
https://doi.org/10.1007/s00737-016-0652-2
https://doi.org/10.5665/sleep.1282

LUXET AL.

ﬂl— r THE OFFICIAL JOURNAL OFTHE
WI LE Y — I I \I INTERNATIONAL C
- ' OF INFANT STUDIES

Hemmi, M. H., Wolke, D., & Schneider, S. (2011). Associations between problems with crying, sleeping and/or feeding
in infancy and long-term behavioural outcomes in childhood: A meta-analysis. Archives of Disease in Childhood,
96(7), 622—629. https://doi.org/10.1136/adc.2010.191312

lerardi, E., Ferro, V., Trovato, A., Tambelli, R., & Riva Crugnola, C. (2019). Maternal and paternal depression and
anxiety: Their relationship with mother-infant interactions at 3 months. Archives of Women's Mental Health, 22(4),
527-533. https://doi.org/10.1007/s00737-018-0919-x

Kalmbach, D. A., O'Brien, L. M, Pitts, D. S., Sagong, C., Arnett, L. K., Harb, N. C., Cheng, P., & Drake, C. L. (2021).
Mother-to-Infant bonding is associated with maternal insomnia, snoring, cognitive arousal, and infant sleep prob-
lems and colic. Behavioral Sleep Medicine, 20(4), 1-17. https://doi.org/10.1080/15402002.2021.1926249

Kommers, D. R., Truijens, S. E. M., Oei, S. G., Bambang Oetomo, S., & Pop, V. J. M. (2017). Antenatal mother—infant
bonding scores are related to maternal reports of infant crying behaviour. Journal of Reproductive and Infant
Psychology, 35(5), 480-492. https://doi.org/10.1080/02646838.2017.1354360

Lancaster, C. A., Gold, K. J., Flynn, H. A., Yoo, H., Marcus, S. M., & Davis, M. M. (2010). Risk factors for depressive
symptoms during pregnancy: A systematic review. American Journal of Obstetrics and Gynecology, 202(1), 5-14.
https://doi.org/10.1016/j.2jog.2009.09.007

Lang, K., Liel, C., Lux, U., Kindler, H., Vierhaus, M., & Eickhorst, A. (2022). Child abuse potential in young German
parents: Predictors, associations with self-reported maltreatment and intervention use. Child Psychiatry and
Human Development, 53(3), 569-581. https://doi.org/10.1007/s10578-021-01157-y

Le Bas, G. A., Youssef, G.J., Macdonald, J. A., Rossen, L., Teague, S. J., Kothe, E. J., McIntosh, J. E., Olsson, C. A., &
Hutchinson, D. M. (2020). The role of antenatal and postnatal maternal bonding in infant development: A system-
atic review and meta-analysis. Social Development, 29(1), 3-20. https://doi.org/10.1111/sode.1239

Lorenz, S., Ulrich, S. M., Kindler, H., & Liel, C. (2020). Wie viele familien in Deutschland sind in welchem ausmaf
psychosozial belastet? Ein vergleich verschiedener klassifizierungsverfahren zur einschitzung des frithen hilfebe-
darfs. Kindheit und Entwicklung, 29(3), 128—137. https://doi.org/10.1026/0942-5403/a000310

Lorenz, S., Ulrich, S. M., Sann, A., & Liel, C. (2020). Self-reported psychosocial stress in parents with small children:
Results from the kinder in deutschland—KiD-0-3 study. Deutsches Arzteblatt international, 117(42), 709-716.
https://doi.org/10.3238/arztebl.2020.0709

Lovejoy, M. C., Graczyk, P. A., O'Hare, E., & Neuman, G. (2000). Maternal depression and parenting behavior: A
meta-analyticreview. Clinical Psychology Review, 20(5),561-592. https://doi.org/10.1016/s0272-7358(98)00100-7

Lowe, B., Wahl, 1., Rose, M., Spitzer, C., Glaesmer, H., Wingenfeld, K., Schneider, A., & Brihler, E. (2010). A 4-item
measure of depression and anxiety: Validation and standardization of the Patient Health Questionnaire-4 (PHQ-4) in
the general population. Journal of Affective Disorders, 122(1-2), 86-95. https://doi.org/10.1016/j.jad.2009.06.019

Lux, U. & Friedmann, A. (in press). Die Bedeutung friihkindlicher Schlafprobleme fiir das spatere familiale Wohlerge-
hen [The significance of sleeping problems in early childhood for families' later well-being]. Kindheit und
Entwicklung.

Madigan, S., Oatley, H., Racine, N., Fearon, R. P., Schumacher, L., Akbari, E., Cooke, J. E., & Tarabulsy, G. M.
(2018). A meta-analysis of maternal prenatal depression and anxiety on child socioemotional development. Jour-
nal of the American Academy of Child and Adolescent Psychiatry, 57(9), 645-657. e8. https://doi.org/10.1016/j.
jaac.2018.06.012

Martini, J., Petzoldt, J., Einsle, F., Beesdo-Baum, K., Hofler, M., & Wittchen, H.-U. (2015). Risk factors and course
patterns of anxiety and depressive disorders during pregnancy and after delivery: A prospective-longitudinal study.
Journal of Affective Disorders, 175, 385-395. https://doi.org/10.1016/j.jad.2015.01.012

Martini, J., Petzoldt, J., Knappe, S., Garthus-Niegel, S., Asselmann, E., & Wittchen, H.-U. (2017). Infant, maternal, and
familial predictors and correlates of regulatory problems in early infancy: The differential role of infant temper-
ament and maternal anxiety and depression. Early Human Development, 115, 23-31. https://doi.org/10.1016/j.
earlhumdev.2017.08.005

Mersky, J. P, Lee, C. P, Gilbert, R. M., & Goyal, D. (2020). Prevalence and correlates of maternal and infant sleep prob-
lems in a low-income US sample. Maternal and Child Health Journal, 24(2), 196-203. https://doi.org/10.1007/
$10995-019-02852-y

Moehler, E., Brunner, R., Wiebel, A., Reck, C., & Resch, F. (2006). Maternal depressive symptoms in the postnatal
period are associated with long-term impairment of mother—child bonding. Archives of Women's Mental Health,
9(5), 273-278. https://doi.org/10.1007/s00737-006-0149-5

S5USO7 SUOLULIOD SAIERID 3|edl|dde au1 Aq pouseno 16 S9OILE WO ‘35N JO S| 1oy A1 SUIIUO AS]IM U0 (SUON PUOD-PUE-SWLBILICY" 3| 1 A6 1[BU1UO//SUNY) SUORIPUOD L SW | 34} 95 *[£202/2T/90] Lo ARiq1T8U1IUO A31IM *Auewi e aUei4o00 Aq ¥TSZT RIUITTTT OT/10p/W00 A Im ARiqipuljuo//sdny Wwo.y popeojumoq ‘2 ‘€202 ‘8L0L2eST


https://doi.org/10.1136/adc.2010.191312
https://doi.org/10.1007/s00737-018-0919-x
https://doi.org/10.1080/15402002.2021.1926249
https://doi.org/10.1080/02646838.2017.1354360
https://doi.org/10.1016/j.ajog.2009.09.007
https://doi.org/10.1007/s10578-021-01157-y
https://doi.org/10.1111/sode.1239
https://doi.org/10.1026/0942-5403/a000310
https://doi.org/10.3238/arztebl.2020.0709
https://doi.org/10.1016/s0272-7358(98)00100-7
https://doi.org/10.1016/j.jad.2009.06.019
https://doi.org/10.1016/j.jaac.2018.06.012
https://doi.org/10.1016/j.jaac.2018.06.012
https://doi.org/10.1016/j.jad.2015.01.012
https://doi.org/10.1016/j.earlhumdev.2017.08.005
https://doi.org/10.1016/j.earlhumdev.2017.08.005
https://doi.org/10.1007/s10995-019-02852-y
https://doi.org/10.1007/s10995-019-02852-y
https://doi.org/10.1007/s00737-006-0149-5

LUX ET AL.

THE OFFICIAL JOURNAL OF THE 451
I I \I f INTERNATIONAL CONGRESS—W[ ] EY
3 | OF INFANT STUDIES

Mohr, C., Gross-Hemmi, M. H., Meyer, A. H., Wilhelm, F. H., & Schneider, S. (2019). Temporal patterns of infant regu-
latory behaviors in relation to maternal mood and soothing strategies. Child Psychiatry and Human Development,
50(4), 566-579. https://doi.org/10.1007/s10578-018-00862-5

Miiller, M., Tronick, E., Zietlow, A.-L., Nonnenmacher, N., Verschoor, S., & Triuble, B. (2016). Effects of mater-
nal anxiety disorders on infant self-comforting behaviors: The role of maternal bonding, infant gender and age.
Psychopathology, 49(4), 295-304. https://doi.org/10.1159/000448404

Mulsow, M., Caldera, Y. M., Pursley, M., Reifman, A., & Huston, A. C. (2002). Multilevel factors influenc-
ing maternal stress during the first three years. Journal of Marriage and Family, 64(4), 944-956. https://doi.
org/10.1111/§.1741-3737.2002.00944.x

O'Connor, T. G., Caprariello, P., Blackmore, E. R., Gregory, A. M., Glover, V., & Fleming, P., & ALSPAC Study Team.
(2007). Prenatal mood disturbance predicts sleep problems in infancy and toddlerhood. Early Human Develop-
ment, 83(7), 451-458. https://doi.org/10.1016/j.earlhumdev.2006.08.006

Olsen, A. L., Ammitzbgll, J., Olsen, E. M., & Skovgaard, A. M. (2019). Problems of feeding, sleeping and excessive
crying in infancy: A general population study. Archives of Disease in Childhood, 104(11), 1034-1041. https://doi.
org/10.1136/archdischild-2019-316851

Papousek, M. (2004). Regulationsstorungen der frithen Kindheit: Klinische Evidenz fiir ein neues diagnostisches
Konzept [Disorders of behavioral and emotional regulation: Clinical evidence for a new diagnostic concept]. In
M. Papousek, M. Schieche, & H. Wurmser (Eds.), Regulationsstorungen der friithen Kindheit: Friihe Risiken und
Hilfen im Entwicklungskontext der Eltern-Kind-Beziehungen (pp. 77-110). Hans Huber.

Papousek, M. (2011). Resilience, strengths, and regulatory capacities: Hidden resources in developmental disorders of
infant mental health. Infant Mental Health Journal, 32(1), 29—46. https://doi.org/10.1002/imhj.20282

Papousek, M., & von Hofacker, N. (1998). Persistent crying in early infancy: A non-trivial condition of risk for the
developing mother—infant relationship. Child: Care, Health and Development, 24(5), 395-424.

Perez, A., Gobel, A., Stuhrmann, L. Y., Schepanski, S., Singer, D., Bindt, C., & Mudra, S. (2021). Born under COVID-
19 pandemic conditions: Infant regulatory problems and maternal mental health at 7 Months postpartum. Frontiers
in Psychology, 12, 805543. https://doi.org/10.3389/fpsyg.2021.805543

Petzoldt, J., Wittchen, H.-U., Einsle, F., & Martini, J. (2016). Maternal anxiety versus depressive disorders: Specific
relations to infants' crying, feeding and sleeping problems. Child: Care, Health and Development, 42(2), 231-245.
https://doi.org/10.1111/cch.12292

Philbrook, L. E., & Teti, D. M. (2016). Bidirectional associations between bedtime parenting and infant sleep: Parent-
ing quality, parenting practices, and their interaction. Journal of Family Psychology, 30(4), 431-441. https://doi.
org/10.1037/fam0000198

Radesky, J. S., Zuckerman, B., Silverstein, M., Rivara, F. P., Barr, M., Taylor, J. A., Lengua, L. J., & Barr, R. G. (2013).
Inconsolable infant crying and maternal postpartum depressive symptoms. Pediatrics, 131(6), e1857-e1864.
https://doi.org/10.1542/peds.2012-3316

Rautava, P., Helenius, H., & Lehtonen, L. (1993). Psychosocial predisposing factors for infantile colic. British Medical
Journal, 307(6904), 600-604. https://doi.org/10.1136/bmj.307.6904.600

Reck, C., Klier, C. M., Pabst, K., Stehle, E., Steffenelli, U., Struben, K., & Backenstrass, M. (2006). The German
version of the postpartum bonding instrument: Psychometric properties and association with postpartum depres-
sion. Archives of Women's Mental Health, 9(5), 265-271. https://doi.org/10.1007/s00737-006-0144-x

Reijneveld, S. A., van der Wal, M. F., Brugman, E., Hira Sing, R. A., & Verloove-Vanhorick, S. P. (2004). Infant crying
and abuse. The Lancet, 364(9442), 1340-1342. https://doi.org/10.1016/S0140-6736(04)17191-2

Richter, N., & Reck, C. (2013). Positive maternal interaction behavior moderates the relation between maternal anxi-
ety and infant regulatory problems. Infant Behavior and Development, 36(4), 498-506. https://doi.org/10.1016/].
infbeh.2013.04.007

Righetti-Veltema, M., Conne-Perréard, E., Bousquet, A., & Manzano, J. (2002). Postpartum depression and mother—
infant relationship at 3 months old. Journal of Affective Disorders, 70(3), 291-306. https://doi.org/10.1016/
s0165-0327(01)00367-6

Rossen, L., Mattick, R. P., Wilson, J., Clare, P. J., Burns, L., Allsop, S., Elliott, E. J., Jacobs, S., Olsson, C. A., &
Hutchinson, D. (2019). Mother-infant bonding and emotional availability at 12-months of age: The role of early
postnatal bonding, maternal substance use and mental health. Maternal and Child Health Journal, 23(12), 1686—
1698. https://doi.org/10.1007/s10995-019-02809-1

85U8017 SUOWIWIOD BAIE81D 3(eatidde a1 Aq peupA0B a6 sao1e O 8sN JO S9IN. 1o ALiq| 7 8UIIUO A8|IM UO (SUOPUOD-PUE-SWLBI/WI0D" A3 | 1M ATe.q U1 UO//SHNY) SUORIPUOD PUe SWIS | 84} 89S *[£202/2T/90] U0 Aiqi8utiuo Ao |Im ‘Auewso aueiyooD Aq pTSZT BJUNTTTT OT/I0P/W0 A8 M ALeIq 1 BulUO//SANY WOI) pepeo|uMoq 'Z ‘€202 '8L0L28ST


https://doi.org/10.1007/s10578-018-00862-5
https://doi.org/10.1159/000448404
https://doi.org/10.1111/j.1741-3737.2002.00944.x
https://doi.org/10.1111/j.1741-3737.2002.00944.x
https://doi.org/10.1016/j.earlhumdev.2006.08.006
https://doi.org/10.1136/archdischild-2019-316851
https://doi.org/10.1136/archdischild-2019-316851
https://doi.org/10.1002/imhj.20282
https://doi.org/10.3389/fpsyg.2021.805543
https://doi.org/10.1111/cch.12292
https://doi.org/10.1037/fam0000198
https://doi.org/10.1037/fam0000198
https://doi.org/10.1542/peds.2012-3316
https://doi.org/10.1136/bmj.307.6904.600
https://doi.org/10.1007/s00737-006-0144-x
https://doi.org/10.1016/S0140-6736(04)17191-2
https://doi.org/10.1016/j.infbeh.2013.04.007
https://doi.org/10.1016/j.infbeh.2013.04.007
https://doi.org/10.1016/s0165-0327(01)00367-6
https://doi.org/10.1016/s0165-0327(01)00367-6
https://doi.org/10.1007/s10995-019-02809-1

LUXET AL.

ﬂl— r THE OFFICIAL JOURNAL OFTHE
WI LE Y — I I \I INTERNATIONAL C
- ' OF INFANT STUDIES

Sadeh, A., Tikotzky, L., & Scher, A. (2010). Parenting and infant sleep. Sleep Medicine Reviews, 14(2), 89-96. https://
doi.org/10.1016/j.smrv.2009.05.003

Schmid, G., Schreier, A., Meyer, R., & Wolke, D. (2011). Predictors of crying, feeding and sleeping problems: A prospective
study. Child: Care, Health and Development, 37(4), 493—-502. https://doi.org/10.1111/j.1365-2214.2010.01201.x

Schmidt, D., Seehagen, S., Vocks, S., Schneider, S., & Teismann, T. (2016). Predictive importance of antenatal depres-
sive rumination and worrying for maternal-foetal attachment and maternal well-being. Cognitive Therapy and
Research, 40(4), 565-576. https://doi.org/10.1007/s10608-016-9759-z

Schmidtke, C., Kuntz, B., Starker, A., & Lampert, T. (2018). Inanspruchnahme der Friiherkennungsuntersuchungen fiir
Kinder in Deutschland: Querschnittergebnisse aus KiGGS Welle 2 [Utilization of early detection examinations by
children in Germany]. Journal of Health Monitoring, 3(4), 68-77.

Seymour, M., Giallo, R., Cooklin, A., & Dunning, M. (2015). Maternal anxiety, risk factors and parenting in the first
post-natal year. Child: Care, Health and Development, 41(2), 314-323. https://doi.org/10.1111/cch.12178

Sidor, A., Fischer, C., & Cierpka, M. (2017). The link between infant regulatory problems, temperament traits, mater-
nal depressive symptoms and children's psychopathological symptoms at age three: A longitudinal study in a
German at-risk sample. Child and Adolescent Psychiatry and Mental Health, 11(1), 10. https://doi.org/10.1186/
s13034-017-0148-5

Sidor, A., Fischer, C., Eickhorst, A., & Cierpka, M. (2013). Influence of early regulatory problems in infants on their
development at 12 months: A longitudinal study in a high-risk sample. Child and Adolescent Psychiatry and
Mental Health, 7(1), 35. https://doi.org/10.1186/1753-2000-7-35

Sidor, A., Thiel-Bonney, C., Kunz, E., Eickhorst, A., & Cierpka, M. (2012). Das exzessive Schreien bei 5 Monate
alten Sduglingen und pré-peri- und postnatale Belastungen ihrer Miitter in einer Hoch-Risiko-Stichprobe [Persis-
tent, excessive crying in 5-month-old infants and the pre-peri- and postnatal adversities of their mothers in a
high-risk sample]. Zeitschrift fiir Kinder- und Jugendpsychiatrie und Psychotherapie, 40(4), 239-250. https://doi.
org/10.1024/1422-4917/a000177

Stevenson-Hinde, J., Chicot, R., Shouldice, A., & Hinde, C. A. (2013). Maternal anxiety, maternal sensitivity, and attach-
ment. Attachment & Human Development, 15(5-6), 618—636. https://doi.org/10.1080/14616734.2013.830387

St James-Roberts, 1., & Conroy, S. (2005). Do pregnancy and childbirth adversities predict infant crying and colic? Find-
ings and recommendations. Neuroscience & Biobehavioral Reviews, 29(2), 313-320. https://doi.org/10.1016/].
neubiorev.2005.01.001

Thiel-Bonney, C., & Cierpka, M. (2015). Exzessives Schreien des Sduglings [Excessive Crying of the Infant]. In M.
Cierpka (Ed.), Regulationsstorungen: Beratung und Psychotherapie fiir Eltern mit kleinen Kindern (pp. 29-55).
Springer.

Tichelman, E., Westerneng, M., Witteveen, A. B., van Baar, A. L., van der Horst, H. E., de Jonge, A., Berger, M. Y.,
Schellevis, F. G., Burger, H., & Peters, L. L. (2019). Correlates of prenatal and postnatal mother-to-infant bonding
quality: A systematic review. PLoS One, 14(9), €0222998. https://doi.org/10.1371/journal.pone.0222998

Tronick, E. Z. (1989). Emotions and emotional communication in infants. American Psychologist, 44(2), 112—-119.
https://doi.org/10.1037/0003-066x.44.2.112

Troster, H. (2011). Eltern-Belastungs-Inventar: EBI; deutsche Version des Parenting Stress Index (PSI) von RR Abidin.
Hogrefe.

von Kries, R., Kalies, H., & Papousek, M. (2006). Excessive crying beyond 3 Months may herald other features of
multiple regulatory problems. Archives of Pediatrics and Adolescent Medicine, 160(5), 508-511. https://doi.
org/10.1001/archpedi.160.5.508

Wake, M., Morton-Allen, E., Poulakis, Z., Hiscock, H., Gallagher, S., & Oberklaid, F. (2006). Prevalence, stability, and
outcomes of cry-fuss and sleep problems in the first 2 years of life: Prospective community-based study. Pediatrics,
117(3), 836-842. https://doi.org/10.1542/peds.2005-0775

Wessel, M. A., Cobb, J. C., Jackson, E. B., Harris George, S., & Detwiler, A. C. (1954). Paroxysmal fussing in infancy,
sometimes called “colic”. Pediatrics, 14(5), 421-435. https://doi.org/10.1542/peds.14.5.421

Wolke, D., Soehne, B., Riegel, K., Ohrt, B., & Oesterlund, K. (1998). An epidemiologic longitudinal study of sleep-
ing problems and feeding experience of preterm and term children in southern Finland: Comparison with a
southern German population sample. The Journal of Pediatrics, 133(2), 224-231. https://doi.org/10.1016/
$0022-3476(98)70224-0

World Medical Association. (2013). World medical association declaration of Helsinki: Ethical principles for medical
research involving human subjects. JAMA, 310(20), 2191-2194.

S5USO7 SUOLULIOD SAIERID 3|edl|dde au1 Aq pouseno 16 S9OILE WO ‘35N JO S| 1oy A1 SUIIUO AS]IM U0 (SUON PUOD-PUE-SWLBILICY" 3| 1 A6 1[BU1UO//SUNY) SUORIPUOD L SW | 34} 95 *[£202/2T/90] Lo ARiq1T8U1IUO A31IM *Auewi e aUei4o00 Aq ¥TSZT RIUITTTT OT/10p/W00 A Im ARiqipuljuo//sdny Wwo.y popeojumoq ‘2 ‘€202 ‘8L0L2eST


https://doi.org/10.1016/j.smrv.2009.05.003
https://doi.org/10.1016/j.smrv.2009.05.003
https://doi.org/10.1111/j.1365-2214.2010.01201.x
https://doi.org/10.1007/s10608-016-9759-z
https://doi.org/10.1111/cch.12178
https://doi.org/10.1186/s13034-017-0148-5
https://doi.org/10.1186/s13034-017-0148-5
https://doi.org/10.1186/1753-2000-7-35
https://doi.org/10.1024/1422-4917/a000177
https://doi.org/10.1024/1422-4917/a000177
https://doi.org/10.1080/14616734.2013.830387
https://doi.org/10.1016/j.neubiorev.2005.01.001
https://doi.org/10.1016/j.neubiorev.2005.01.001
https://doi.org/10.1371/journal.pone.0222998
https://doi.org/10.1037/0003-066x.44.2.112
https://doi.org/10.1001/archpedi.160.5.508
https://doi.org/10.1001/archpedi.160.5.508
https://doi.org/10.1542/peds.2005-0775
https://doi.org/10.1542/peds.14.5.421
https://doi.org/10.1016/s0022-3476(98)70224-0
https://doi.org/10.1016/s0022-3476(98)70224-0

LUX ET AL.

THE OFFICIAL JOURNAL OF THE 453
I I \I f \NTERNA‘HOV\ALCONGRESS—W[ ] EY
3 | OF INFANT STUDIES

Wurmser, H., & Papousek, M. (2004). Zahlen und Fakten zu frithkindlichen Regulationsstorungen: Datenbasis aus der
Miinchner Spezialambulanz [Facts and figures on infantile regulatory disorders: Database from the Munich Special
Outpatient Clinic]. In M. Papousek, M. Schieche, & H. Wurmser (Eds.), Regulationsstorungen der friihen Kind-
heit: Friihe Risiken und Hilfen im Entwicklungskontext der Eltern-Kind-Beziehungen (pp. 49-76). Hans Huber.

Yuan, S.-Y., & Freeman, R. (2011). Can social support in the guise of an oral health education intervention promote
mother—infant bonding in Chinese immigrant mothers and their infants? Health Education Journal, 70(1), 57-66.
https://doi.org/10.1177/0017896910366186

Zeifman, D. M., & St James-Roberts, 1. (2017). Parenting the crying infant. Current Opinion in Psychology, 15,
149-154. https://doi.org/10.1016/j.copsyc.2017.02.009

ZERO TO THREE. (2016). DC: 0-5™. Diagnostic classification of mental health and developmental disorders of
infancy and early childhood. Zero to three.

How to cite this article: Lux, U., Miiller, M., Reck, C., Liel, C., & Walper, S. (2023).
Linking maternal psychopathology to children's excessive crying and sleeping problems in
a large representative German sample—The mediating role of social isolation and bonding
difficulties. Infancy, 28(2), 435—453. https://doi.org/10.1111/infa.12514

85U8017 SUOWIWIOD BAIE81D 3(eatidde a1 Aq peupA0B a6 sao1e O 8sN JO S9IN. 1o ALiq| 7 8UIIUO A8|IM UO (SUOPUOD-PUE-SWLBI/WI0D" A3 | 1M ATe.q U1 UO//SHNY) SUORIPUOD PUe SWIS | 84} 89S *[£202/2T/90] U0 Aiqi8utiuo Ao |Im ‘Auewso aueiyooD Aq pTSZT BJUNTTTT OT/I0P/W0 A8 M ALeIq 1 BulUO//SANY WOI) pepeo|uMoq 'Z ‘€202 '8L0L28ST


https://doi.org/10.1177/0017896910366186
https://doi.org/10.1016/j.copsyc.2017.02.009
https://doi.org/10.1111/infa.12514

	Linking maternal psychopathology to children's excessive crying and sleeping problems in a large representative German sample—The mediating role of social isolation and bonding difficulties
	Abstract
	1 | INTRODUCTION
	1.1 | Risk factors for infants‘ regulatory problems: A focus on maternal psychopathology
	1.2 | Social isolation and bonding difficulties as mediators linking maternal psychopathology to infants‘ regulatory problems
	1.2.1 | Social isolation
	1.2.2 | Bonding difficulties

	1.3 | The current study

	2 | MATERIAL AND METHODS
	2.1 | Sample
	2.2 | Measures
	2.2.1 | Regulatory problems
	2.2.2 | Maternal psychopathology and parent-child-interaction

	2.3 | Data analyses

	3 | RESULTS
	3.1 | Preliminary analyses
	3.2 | Total effect model on excessive crying
	3.3 | Total effect model on sleeping problems
	3.4 | Power analysis

	4 | DISCUSSION
	5 | CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	INFORMED CONSENT
	ORCID
	REFERENCES


