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Background: Father-infant bonding is important for child development. Yet, in contrast

to mother-infant bonding, little is known about factors that might facilitate father-infant

bonding. With new generations of fathers being more involved in childcare, this study

aims to examine the impact of paternal leave duration on father-infant bonding,

and whether this relation is mediated by the amount of time fathers actively spend

on childcare.

Methods: Data of n = 637 fathers were derived from the German population-based

cohort study “Dresden Study on Parenting, Work, and Mental Health” (DREAM).

Mediation analyses were conducted. Duration of paternal leave (predictor), weekly hours

spent on childcare (mediator), and father-infant bonding (outcome) were measured at

14 months postpartum. The potential confounders current status of paternal leave,

part-time work during paternal leave, duration of solo paternal leave, age, education,

and partnership satisfaction were included in a second mediation analysis.

Results: Without considering confounders, duration of paternal leave positively

predicted father-infant bonding through weekly hours spent on childcare. When adding

confounders to the model, this indirect path did not stay significant. Moreover, in

the adjusted model and on the direct path duration of paternal leave negatively

predicted father-infant bonding. Additionally, partnership satisfaction positively predicted

father-infant bonding. Some study variables were significantly associated with the

mediator. Longer duration of paternal leave, currently being on paternal leave, younger

age, and lower educational level predicted more weekly hours spent on childcare.

Conclusions: Duration of paternal leave not being a stable predictor for father-infant

bonding suggests that fathers, who do not have the opportunity to take long periods of

paternal leave, can still form strong bonds with their infants. Other factors, for example

partnership satisfaction, which might represent fathers’ underlying capacity to bond,

might be more crucial for father-infant bonding. At the same time, results should not

be interpreted in a way that father involvement (e.g., paternal leave/time spent) does
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not matter for children’s development. The finding that longer duration of paternal leave

increases weekly hours spent on childcare supports the idea that facilitating father

involvement can be achieved by paternal leave incentives such as non-transferable

father months.

Keywords: paternal leave, solo paternal leave, childcare, father-infant bonding, partnership satisfaction, mediation

analysis, DREAM study

INTRODUCTION

Parent-infant bonding has been argued to be “the central
and most important psychological process of the puerperium”
(Brockington et al., 2006, p. 243). Bonding is the parent’s
emotional tie or love toward their child, not to be confused
with parent involvement or children’s attachment (Kinsey and
Hupcey, 2013). Parent-infant bonding is considered to be the
necessary basis for positive parenting behaviors (Condon, 1993;
Condon and Corkindale, 1998). It is not surprising thus, that
several studies find support for the importance of parent-infant
bonding in child development (Yalçin et al., 2010; Mason et al.,
2011; Fuchs et al., 2016; de Cock et al., 2017). Therefore, research
on factors that can strengthen parent-infant bonding is needed.
While factors promoting or hindering mother-infant bonding
have been researched to some extent (for overview, see Kinsey
and Hupcey, 2013), much less is known about factors predicting
father-infant bonding (Scism and Cobb, 2017).

In his process model of parenting, Belsky (1984) suggested
three domains of competent parenting, which might also
influence the father-infant bond: personal psychological
resources of parents, contextual sources of stress and support,
and characteristics of the child. The newly emerging body of
literature on father-infant bonding has already identified some
factors associated with father-infant bonding which can be
integrated into the domains of the model (as previously done by
de Cock et al., 2016; Wynter et al., 2016). Concerning fathers’

characteristics (i.e., personal resources), being a younger father
(Hall et al., 2015) and having a lower educational level (Hall et al.,
2015; de Cock et al., 2016) were associated with higher bonding.
Regarding personality traits, higher levels of extraversion,
conscientiousness, agreeableness, and emotional stability were all
associated with higher levels of father-infant bonding (de Cock
et al., 2016). Moreover, having lower levels of personality traits
entailing a vulnerability to postnatal depression (e.g., sensitivity
to the opinions of others), was associated with higher levels of
father-infant bonding (Wynter et al., 2016). Fathers’ perceived
care by their own parents also influenced father-infant bonding
positively (Hall et al., 2015). Depression in fathers was associated
with lower father-infant bonding in multiple studies (Parfitt
et al., 2014; Kerstis et al., 2016; Wynter et al., 2016; Nishigori
et al., 2020). Concerning contextual factors, partner support
and quality of relationship were positively associated with
father-infant bonding in multiple studies (Condon et al., 2013;
de Cock et al., 2016; Kerstis et al., 2016; Wynter et al., 2016;
Nishigori et al., 2020), only Parfitt et al. (2014) found somemixed
results at different measurement points. In couples, higher levels
of mother-infant bonding were associated with higher levels of

father-infant bonding (Nishigori et al., 2020), and depression
in mothers was associated with lower father-infant bonding
(Kerstis et al., 2016). Parenting stress was associated with lower
levels of bonding (de Cock et al., 2016), which seems consistent
with the finding that a difficult child temperament was also
associated with lower levels of bonding (Condon et al., 2013;
Parfitt et al., 2014; de Cock et al., 2016). Concerning parity,
de Cock et al. (2016) found higher bonding levels in primiparous
fathers. Multiple studies show that father-infant bonding levels
stay relatively stable over different measurement points (Condon
et al., 2013; Parfitt et al., 2014; Hall et al., 2015; de Cock et al.,
2016).

Since Belsky (1984) has developed the model of competent
parenting, an important new contextual aspect of fathering has
emerged. Fathers are becoming more and more involved in
child-care and parental leave reforms with special incentives for
fathers to stay at home are being passed in OECD countries
(Castro-García and Pazos-Moran, 2016; Gauthier and Bartova,
2018). Following the last parental leave reform in Germany, every
mother and father has the right to take parental leave for a
maximum of 3 years. Of these 3 years, the couples can receive
parental allowance for 12 months, which can be stretched to
14 months if both parents undertake at least 2 months (non-
transferable partner months; BMFSFJ, 2020). Since the reform,
the proportion of fathers taking paternal leave has risen, even
though slowly and from a very low level, but steadily (Samtleben
et al., 2019; Statistisches Bundesamt [Desatis], 2020). Despite
these current social developments, it has not been researched
how paternal leave and spending time with the child influence
father-infant bonding. The present study aims to close this gap in
the literature.

Even though, to the best of our knowledge, the association
between time and father-infant bonding has not been researched
before, there are some indications in the literature, that spending
(more) time with the newborn may foster father-infant bonding.
One explanation for higher levels of bonding in primiparous
fathers could be a greater amount of time spent with a single
child in comparison to fathers whose available time has to be
divided between multiple children (de Cock et al., 2016). This
idea is supported by the finding that mother-infant bonding
levels were higher in comparison to father-infant bonding (Hall
et al., 2015; de Cock et al., 2016), which may indicate that time is
an important factor, as mothers typically spend more time with
their infant than fathers. Fathers themselves seem to believe that
spending sufficient time with a child is an indispensable factor
for forging an intimate bond (Brady et al., 2016). Moreover,
children whose fathers took paternal leave (Petts et al., 2020)
and were more involved in childcare until age one (Jessee
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and Adamsons, 2018) report better father-child relationships
at age nine compared to children who experienced less father
involvement during their 1st year of life. On the basis of these
indications, we hypothesize that spending (more) time with the
newborn will positively influence father-infant bonding.

Taking paternal leave and spending time with the child are
closely related. According to an explorative German survey,
fathers who have been intensively involved in childcare and
family activities during the child’s 1st months of life intend
to continue their active involvement in the family to maintain
the intimate relationship with their child (Pfahl and Reuyss,
2010). In fact, one quarter of German fathers who took paternal
leave (vs. who did not) were shown to have reduced their
working hours after their paternal leave (Hobler and Pfahl,
2015). Furthermore, German fathers who took paternal leave
had a higher involvement in childcare tasks after their paternal
leave ended (Bünning, 2015). Similar results of fathers who
took paternal leave being more involved in childcare activities
later have been found in U.S., U.K., and Spanish populations
(Tanaka and Waldfogel, 2007; Romero-Balsas, 2015; Pragg and
Knoester, 2017). Concerning the duration of paternal leave,
studies are more inconsistent. While some studies could not
find an association between duration of paternal leave and
involvement in childcare (Bünning, 2015), others found that
longer periods of paternal leave result in higher levels of
childcare involvement (Pragg and Knoester, 2017). On the basis
of these indications, we hypothesize that taking paternal leave
(irrelevant of duration) and in some cases taking longer periods
of paternal leave increases the amount of time fathers spend on
childcare later.

Combining these results, we hypothesize that spending more
time with the child may predict higher levels of father-infant
bonding. Fathers have the opportunity to spend time with their
children during paternal leave, which in turn might influence
the number of hours spent with the child after paternal leave.
Therefore, we hypothesize a mediated relationship between
X (duration of paternal leave) and Y (father-infant bonding)
throughM (weekly hours spent on childcare).

When researching this relation, some specifications of
paternal leave have to be considered as confounding factors,
including current status of paternal leave, part-time work during
paternal leave, and solo paternal leave. If the father is currently
on paternal leave, he will most likely spend more hours actively
engaging with his child in comparison to if he is not on paternal
leave and has a standard full-time workday of 8 h, during which
he commonly does not spend the majority of the day with
his child. Concerning part-time work during paternal leave, in
Germany it is possible to work up to 30 h while being on paternal
leave and receiving parental allowance (BMFSFJ, 2020). Fathers
choosing this option will have less opportunity to spend timewith
their children. Taking solo paternal leave lies at the other end
of the spectrum: Some parents decide to stagger parental leave.
Taking solo paternal leave could give fathers more opportunity to
actively engage with their children, as the mother will commonly
not be at home during her work hours. The construct of solo
paternal leave is still fairly unexplored. While Bünning (2015)
did not find solo paternal leave to have a significant additional

influence on time spent on childcare after the end of paternal
leave, data from an Australian qualitative study indicate that solo
caring fathers feel more attached and close to their children than
fathers who did not take solo paternal leave (Wilson and Prior,
2010).

Further confounders that might influence the postulated
mediation are fathers’ age, education, and partnership
satisfaction. All three have previously been shown to be
related to father-infant bonding (see paragraph 2; Condon et al.,
2013; Hall et al., 2015; de Cock et al., 2016; Kerstis et al., 2016;
Wynter et al., 2016; Nishigori et al., 2020) and they might also
be associated to duration of paternal leave and hours spent on
childcare. Younger German men agree more often than older
men that fathers should reduce their work while their children
are small (Wippermann, 2017), and new generations of German
fathers wish to be more involved in childcare than previous ones
(Juncke et al., 2018). Regarding education, a higher educational
level was associated with taking longer periods of parental leave
in some studies (Lappegard, 2008), while others yielded mixed
results (Sundström and Duvander, 2002) or no association at
all (Geisler and Kreyenfeld, 2011). Partnership satisfaction 9
months postpartum is positively associated with paternal leave
(Petts and Knoester, 2019). In addition, irrespective of whether
paternal leave is taken or not, fathers’ active involvement in the
1st years of parenthood is positively associated with relationship
quality (McClain and Brown, 2017).

Contrary to most previous literature in the field researching
mother-infant bonding, the present study focuses on factors
potentially related to father-infant bonding. A positive relation
between duration of paternal leave and father-infant bonding
at the child’s age of 14 months is assumed. Further, it is
hypothesized that this relation is mediated by the time fathers
actively spend on childcare. Potential confounders, i.e., current
status of paternal leave, part-time work during paternal leave,
solo paternal leave, age, education, and partnership satisfaction
are included (Figure 1).

MATERIALS AND METHODS

Study Design and Sample
The present study is part of the Dresden Study on Parenting,
Work, and Mental Health (“DResdner Studie zu Elternschaft,
Arbeit und Mentaler Gesundheit,” DREAM), a longitudinal
multi-method cohort study of a community sample. Expectant
mothers and their partners were recruited during pregnancy
mostly at information events of obstetrical clinics and birth
preparation courses in and around the city of Dresden,
Germany. The aim of the DREAM study is “to prospectively
investigate the relationship between parental work participation,
role distribution, stress factors, and their effects on perinatal
outcomes and long-term family mental and somatic health
[. . . ]” (Kress et al., 2019, p. 1). Participants complete various
questionnaires at six measurement points: during pregnancy
(T1), 8 weeks after the anticipated birth date (T2), 14 months
(T3), 2 years (T4), 3 years (T5), and 4.5 years (T6) after the actual
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FIGURE 1 | The hypothesized association between duration of paternal leave and father-infant bonding through weekly hours spent on childcare, including six

potential confounders. X, predictor variable; M, mediator variable; Y , outcome variable; C1−6, confounders; a, effect of X on M; b, effect of M on Y ; ab, indirect effect

of X on Y ; c’, direct effect of X on Y , estimates the difference between X and Y holding M constant; f1−6, effects of C1−6 on M; g1−6, effects of C1−6 on Y .

birth date. Further details regarding the study design of DREAM
are described in the study protocol (Kress et al., 2019).

The present paper investigates data from participating fathers
having completed T1, T2, and T3. As presented in Figure 2, the
number of eligible participants for the present study consists
of N = 1, 601 expectant fathers of which n = 1, 575 had
completed the T1 questionnaire at the time of data extraction on
the 3rd of December 2020 (prospective data collection ongoing).
Inclusion criteria were the timely completion of T2 and T3.
Further, n = 22 (3.0%) participants were excluded due to factors
such as having had twins or multiples, not being the biological
father, parents being separated, and infants living separated from
their parents, all measured at T3. Some T3 questions relevant for
the present study had to be revised after the pilot phase, therefore
n = 66 (8.8%) participants who had answered the first version
of questions were excluded. Further, as this study investigates
the duration of paternal leave, n = 24 (3.2%) students and
unemployed participants who had not been entitled to parental
leave were excluded at T3. Exclusion criteria did not entail any
health measures, as we aimed to leave the sample as diverse as
possible, to be able to generalize the results to the community.
The final sample consisted of n= 637 fathers.

Instruments
Study data were collected andmanaged using Research Electronic
Data Capture (REDCap), a secure, web-based software platform
designed to support data capture for research studies, hosted at

“Koordinierungszentrum für Klinische Studien” at the Faculty of
Medicine of the Technische Universität Dresden (Harris et al.,
2009, 2019).

Father-infant bondingwas measured at T3 with the validated
German version of the Postpartum Bonding Questionnaire
(PBQ; Brockington et al., 2001; Reck et al., 2006), a self-rating
instrument consisting of 25 items. The participants are instructed
to think about the most difficult time with their child and rate
the items (e.g., “I feel angry with my baby” or “I feel close to my
baby” [reversed]) on a 6-point Likert scale ranging from 0 (never)
to 5 (always). In the original version of the PBQ, higher scores
(ranging from 0 to 125) indicate more bonding problems. For
the present study, the items were reversed so that higher scores
indicate a higher level of father-infant bonding. Therefore, in the
presented data, a score of 99 or less is the clinical cut-off point
for the identification of a possible bonding disorder (Brockington
et al., 2006). In the present study the reliability of the PBQ was
excellent (Cronbach’s α = 0.86).

Duration of paternal leave is the sum duration (number of
months) of all fathers’ self-reported paternal leave periods from
childbirth up to the date of completing the questionnaire, around
14 months postpartum. At T3, fathers answered retrospective
questions about their parental leave (own and partner’s)
including duration, number of periods, beginning, and end of
parental leave periods.

Weekly hours spent on childcare represents the number of
hours per week, fathers actively engage in childcare activities
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FIGURE 2 | Flowchart of retention rate and exclusion criteria resulting in final sample. T1, during pregnancy; T2, around 8 weeks after anticipated birth date; T3,

around 14 months after actual birth date. Data from 3rd of December 2020 (prospective data collection ongoing).

such as feeding, putting to bed, dressing, organizing chaperones,
playing, or talking at T3. To estimate the weekly hours,
several questions based on the 1997 National Study of the
Changing Workforce were used (Hall and MacDermid, 2009).
The first item used in the present study aims to detect
fathers’ average number of days of gainful employment per
week. Subsequently, fathers had to estimate how many hours
per day they spend on childcare activities on (a) a day of

gainful employment (workday) and (b) a day without gainful
employment (work-free day). If participants were currently on
paternal leave, they only answered part b. By multiplying the
hours spend on childcare with the corresponding number of
work- and work-free days, the number of hours per week
was calculated.

Current status of paternal leave was assessed by fathers’
self-report, with 0 indicating fathers have never been or already
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finished paternal leave and 1 indicating fathers are currently on
paternal leave at T3.

Part-time work during paternal leave was assessed by
fathers’ self-report at T3, with 0 indicating no part-time work
during paternal leave and 1 indicating part-time work during
paternal leave.

Duration of solo paternal leave is the sum of all paternal
leave periods in months that the father took on his own, i.e.,
not parallel to maternal leave. In other words, the number of
months the father stayed at homewith the child, while themother
was working. Duration of solo paternal leave was, as duration
of paternal leave, determined by the retrospective questions
about the fathers’ own and their partners’ parental leave periods
until T3.

Age and education were measured at T1. Age was measured
in years. Education was measured with the question “Which
vocational training qualifications do you have?” based on the
German National Cohort Consortium (2014). Answers were
categorized into 0 (no university degree) and 1 (university degree).

Partnership satisfaction was measured at T2 using the
validated German short version of the Partnership Questionnaire
(PFB-K; Kliem et al., 2012). The PFB-K is a self-rating instrument
consisting of nine items (e.g., “We talk to each other for at least
half an hour in the evening” or “She blames me when something
has gone wrong” [reversed]). Response categories range from
0 (never/very rare) to 3 (very often) with a sum score of 27
indicating the highest level of partnership satisfaction. In the
present study the reliability of the PFB-K was good (Cronbach’s
α = 0.77).

Statistical Analyses
All statistical analyses were conducted by using IBM SPSS
Statistics 26 (IBM Corp, 2019). In case of missing values for
items of a sum score, those were substituted with the participant’s
mean value if no more than 20% of items were missing on
this scale. Before conducting descriptive analyses, non-plausible
values were set to missing (e.g., if participants claimed to
work more than 7 days per week or to spend more than
16 h per day on childcare activities such as feeding, putting
to bed, dressing, organizing chaperones, playing, or talking).
Before conducting the main analyses, outliers and extreme values
outside of the bounds [Q1 − 1.5 ∗ IQR; Q3 + 1.5 ∗ IQR] were
excluded. After exclusion of outliers and extreme values, themain
assumptions of the linearmodel, including linearity, independent
errors, homoscedasticity, normally distributed errors, and no
multicollinearity were tested and could be confirmed (Hayes,
2018). Due to the exclusion of outliers and extreme values and
some missing data, n varied between the different analyses.

To acquire information on the sociodemographic
characteristics of the sample and all study variables, descriptive
data analyses were carried out. The relationships between
predictors, confounders, and outcome were examined by using
Pearson’s correlation. To investigate the postulated mediation
(X, duration of paternal leave on Y, father-infant bonding
through M, weekly hours spent on childcare) two simple
mediation analyses (first without, second with consideration
of six potential confounders) were carried out using the SPSS

modeling tool PROCESS v3.5 macro by Hayes (2018). The tool
uses ordinary least squares regression, yielding unstandardized
path coefficients for total (c), direct (c’), and indirect effects
(ab). For the present mediation, heteroscedasticity consistent
standard errors (HC3) according to Davidson and MacKinnon
(1993) were employed. BCa-Bootstrapping with 5,000 samples
was applied to compute the confidence intervals and inferential
statistics. Effects are significant if the confidence interval does not
include zero (Hayes, 2018). To have an orientation concerning
the power of the mediation, the simulation-based calculations of
Fritz and MacKinnon (2007) were considered. For the individual
regression models of the mediation, post hoc power analyses were
conducted with G∗Power 3 (Faul et al., 2007).

Ethical Statement
The DREAM study was approved by the Ethics Committee of the
Faculty of Medicine of the Technische Universität Dresden (No:
EK 278062015). All participants received written information
about the aims and procedures of the study during recruitment.
They were informed about pseudonymization of their data
and their right to withdraw from the study at any time. All
participants signed a declaration of consent.

RESULTS

Descriptive Statistics
The characteristics of the final sample are presented in
Table 1. The majority of participants were born in Germany
(98.0%, n = 622), had a university degree (57.5%, n = 362),
and a full-time employment (77.0%, n = 466) at measurement
point T1. The duration of paternal leave, fathers had taken
until T3, ranged from 0 to 15 months (M = 2.4, SD = 2.4).
A possible bonding disorder with bonding scores below the
clinical cut-off point (Brockington et al., 2006) was identified
for 7.6% (n = 46) of fathers. Intercorrelations between all study
variables are presented in Table 2. The largest correlation was
between duration of solo paternal leave and current status of
paternal leave [r(472) = 0.33, p < 0.001], meaning that there
were no large correlation coefficients, i.e., r ≥ 0.5 between the
study variables.

Dropout Analyses
Dropout analyses were conducted for sociodemographic
characteristics and partnership satisfaction of the completer
group vs. the non-completer group. Completers were more
often born in Germany (98.0 vs. 95.1%; Fisher’s exact
test, p = 0.025), and more often had a university degree
[57.5% vs. 39.3%; χ2(1, n = 874) = 23.14, p < 0.001]. Moreover,
completers more often had a higher partnership satisfaction
(U = 20215.50, Z =−2.15, p= 0.032). There were no significant
differences between completers and non-completers regarding
age, parity, and employment status at T1 (tables on request).

Mediation Analyses
To analyze whether there is a mediated association between
duration of paternal leave and father-infant bonding, two simple
mediation analyses were performed. They are presented in
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TABLE 1 | Sample description.

Sample characteristics Total (n = 637)

na (%b) M ± SD (range)

Age in years (T1) 32.3 ± 4.7 (20–48)

Week of partners pregnancy (T1) 30.6 ± 6.2 (8–41)

Country of birth (T1)

Germany 622 (98.0)

Other 13 (2.0)

Education (T1)

No university degree 268 (42.5)

University degree 362 (57.5)

Parity (T1)

Primiparous 486 (77.9)

Multiparous 138 (22.1)

Employment status (T1)c

Full-time employed 545 (85.8)

Part-time employed 52 (8.2)

Marginally employed 15 (2.4)

Othersd 56 (8.8)

Infant age in weeks (T2) 9.1 ± 2.3 (4–21)

Partnership satisfaction (T2; 0–27)e 19.8 ± 4.0 (6–27)

Infant age in months (T3) 13.9 ± 0.5 (12–16)

Employment status (T3)c

Full-time employed 466 (77.0)

Part-time employed 95 (15.7)

Marginally employed 9 (1.5)

Othersf 0 (0)

Father-infant bonding (T3; 0–125)g 111.9 ± 8.1 (81–125)

Duration of paternal leave in months (T3)h 2.4 ± 2.4 (0–15)

Weekly hours spent on childcare (T3) 28.0 ± 13.1 (5–112)

Current status of paternal leave (T3)

Never been or already finished paternal leave 504 (82.4)

Currently on paternal leave 108 (17.6)

Part-time work during paternal leave (T3)

No part-time work during paternal leave 422 (83.2)

Part-time work during paternal leave 85 (16.8)

Duration of solo paternal leave in months (T3)i 0.7 ± 1.5 (0–12)

T1, Measurement point during pregnancy; T2, Measurement point around 8 weeks after

the anticipated birth date; T3, Measurement point around 14 months after the actual

birth date.
an slightly varies due to missing data of some participants. bValid percent.
cMultiple answers allowed. d Including irregular employment, apprenticeship, student,

unemployed, and others. eShort version of the Partnership Questionnaire (“Kurzform des

Partnerschaftsfragebogens”, PFB-K). f Including irregular employment, apprenticeship,

and others (not including students and unemployed participants who were excluded

as they are not entitled to parental leave). gPostpartum Bonding Questionnaire (PBQ);

reversed items so that higher scores indicate a higher level of father-infant bonding. hSum

of all paternal leave periods until T3. iSum of all paternal leave periods that the father took

on his own, i.e., not parallel to maternal leave, until T3.

Table 3 (without confounders) and Table 4 (controlling for
potential confounders). Due to the exclusion of outliers and
extreme values as well as some missing data, n varied depending
on the used variables. The current state of research on mediation
analysis states that a significant total effect (c, without considering

the mediator) is no essential precondition for a mediation
analysis. The direct (c’) and indirect effects (ab) should be
interpreted without this preliminary step (Zhao et al., 2010;
Rucker et al., 2011).

Without considering the confounders, X (duration of paternal
leave) significantly positively predicted M (weekly hours spent
on childcare; path a, B = 0.996, p = 0.007), which in
turn significantly positively predicted Y (father-infant bonding;
path b, B = 0.074, p = 0.010). The indirect effect of X on Y
was significant, ab = 0.073, BCa 95% CI [0.008, 0.167]. The
completely standardized indirect effect was 0.034. Considering
power, according to a simulation-based calculation of Fritz and
MacKinnon (2007), the sample size of this mediation (n = 513)
was large enough to be able to find even small mediated effects
present in the population with sufficient probability.

When considering the confounders, X (duration of paternal
leave) still significantly positively predicted M (weekly hours
spent on childcare; path a, B = 1.258, p = 0.022). However,
M (weekly hours spent on childcare) did not predict Y (father-
infant bonding) anymore (path b, B = 0.059, p = 0.090).
Moreover, the indirect effect of X on Y was not significant
anymore, ab = 0.075, BCa 95% CI [−0.010, 0.216]. Looking
at the direct path, X (duration of paternal leave) now
significantly negatively predicted Y (father-infant bonding; path
c’, B=−0.700, p= 0.048). Considering power, the sample size of
this adjusted mediation (n = 381) was large enough to be able to
find combinations of medium-medium as well as medium-large
effects on paths a and b (Fritz and MacKinnon, 2007).

Looking at the individual regression models of the adjusted
mediation analysis (Table 4), the individual regression for father-
infant bonding (M and C1−6 on Y) explained a significant
proportion of variance, R2 = 0.053, F(8, 372) = 2.073, p = 0.038.
The effect size of f 2 = 0.06 was between small andmedium. There
was only one significant association between the confounders
(partnership satisfaction) and Y (father-infant bonding). The
individual regression model for weekly hours spent on childcare
(X and C1−6 on M) explained a significant proportion of
variance, R2 = 0.132, F(7, 373) = 6.158, p< 0.001. The effect size of
f 2 = 0.15 was medium. There were some significant associations
between the confounders (current status of paternal leave, age,
education) and M (weekly hours spent on childcare). Post hoc
power analyses revealed a power of 1.00 for both individual
regressions, which was adequate, i.e., above 0.80.

DISCUSSION

Summary of Findings
The present study aimed to examine the association between
duration of paternal leave and father-infant bonding at 14
months postpartum, potentially mediated by weekly hours spent
on childcare. To the best of our knowledge, such a relation
had not been researched before. When not considering any
confounders, longer duration of paternal leave had a positive
effect on father-infant bonding through weekly hours spent
on childcare, as hypothesized. However, this indirect path did
not stay significant when considering the confounders (current
status of paternal leave, part-time work during paternal leave,
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TABLE 2 | Intercorrelations between study variables.

1 2 3 4 5 6 7 8 9

1. Father-infant bondinga —

2. Duration of paternal leaveb −0.08 —

3. Weekly hours spent on childcare 0.11* 0.12** —

4. Current status of paternal leave 0.02 0.07 0.22** —

5. Part-time work during paternal leave −0.10 0.12* 0.16** 0.26** —

6. Duration of solo paternal leavec 0.03 0.27** 0.18** 0.33** 0.06 —

7. Age 0.03 0.02 −0.17** −0.11* −0.09 −0.13** —

8. Education −0.05 0.16** −0.07 0.06 0.03 0.05 0.06 —

9. Partnership satisfactiond 0.14** 0.08 0.05 0.08 0.01 0.04 −0.03 0.08 —

Specification of the Pearson’s correlation coefficient r. Two-tailed. Outliers and extreme values excluded, n varies between 385 and 474 due to missing data of some participants.
aPostpartum Bonding Questionnaire (PBQ); reversed items so that higher scores indicate a higher level of father-infant bonding. bSum of all paternal leave periods in months until T3.
cSum of all paternal leave periods in months that the father took on his own, i.e., not parallel to maternal leave until T3. dShort version of the Partnership Questionnaire (“Kurzform des

Partnerschaftsfragebogens”, PFB-K).

*p < 0.05. **p < 0.01.

TABLE 3 | Model coefficients for the simple mediation analysis of the association between duration of paternal leave and father-infant bonding through weekly hours

spent on childcare without confounders.

Consequent

M (Weekly hours spent on) Y (Father-infant bondingb)

childcare)

Antecedent Coeff. SE p Coeff. SE p

X (Duration of paternal leavea ) a 0.996 0.369 0.007 c’ −0.448 0.233 0.055

M (Weekly hours spent on childcare) — — — b 0.074 0.029 0.010

Constant iM 24.917 0.870 < 0.001 iY 111.605 0.909 < 0.001

R2 = 0.015 R2 = 0.020

F (1, 511) = 7.289, p = 0.007 F (2, 510) = 4.696, p = 0.009

Simple mediation analysis using ordinary least square regression. Heteroscedasticity consistent standard errors (HC3) employed. N = 513. Outliers and extreme values excluded. X,

predictor variable; M, mediator variable; Y, outcome variable; a, effect of X on M; b, effect of M on Y; c’, direct effect of X on Y, estimates the difference between X and Y holding M

constant; Coeff., unstandardized path coefficients. Significant associations (p < 0.05) are in boldface.
aSum of all paternal leave periods in months until T3. bPostpartum Bonding Questionnaire (PBQ); reversed items so that higher scores indicate a higher level of father-infant bonding.

duration of solo paternal leave, age, education, and partnership
satisfaction). Moreover, on the direct path, longer duration of
paternal leave now had a negative effect on father-infant bonding.
Of the confounders, partnership satisfaction had a positive effect
on father-infant bonding.

Factors increasing the number of weekly hours spent on
childcare, the mediator, were longer duration of paternal leave,
currently being on paternal leave, younger age, and lower
educational level. There were no associations between weekly
hours spent on childcare and part-time work during paternal
leave as well as partnership satisfaction.

Predictors of Father-Infant Bonding
In this study, we could only find unstable indications that
longer periods of paternal leave and more hours spent with
the child may strengthen father-infant bonding, suggesting that
time might not be its most important facilitator. The underlying
mechanisms might be more complex than hypothesized. In

female populations, factors which have been repeatedly found to
promote mother-infant bonding are factors in close proximity to
the birth event, such as a positive birth experience and physical
contact in the immediate postpartum period (for overview,
see Kinsey and Hupcey, 2013). Those factors might lay an
important foundation for father-infant bonding as well and
do not take place during paternal leave. Moreover, experiences
during paternal leave might not only be positive. Spending
a prolonged duration of time with a newborn infant entails
challenges and can be demanding, potentially explaining the
negative direct effect of paternal leave on father-infant bonding
in the adjusted mediation.

Partnership satisfaction was positively related to father-infant
bonding, which is in line with previous research (Condon et al.,
2013; de Cock et al., 2016; Kerstis et al., 2016; Wynter et al.,
2016; Nishigori et al., 2020). Condon et al. (2013) have discussed
that this association may be explained by an underlying capacity
to form a strong bond or attachment with other human beings.
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TABLE 4 | Model coefficients for the simple mediation analysis of the association between duration of paternal leave and father-infant bonding through weekly hours

spent on childcare including six confounders.

Consequent

M (Weekly hours spent on) Y (Father-infant bondingb)

childcare)

Antecedent Coeff. SE p Coeff. SE p

X (Duration of paternal leavea ) a 1.258 0.550 0.022 c’ −0.700 0.353 0.048

M (Weekly hours spent on childcare) — — — b 0.059 0.035 0.090

C1 (Current status of paternal leave) f1 5.306 1.731 0.002 g1 0.176 0.934 0.851

C2 (Part-time work during paternal leave) f2 2.470 1.680 0.141 g2 −1.822 1.151 0.115

C3 (Duration of solo paternal leaveb) f3 1.380 0.792 0.083 g3 0.379 0.428 0.377

C4 (Age) f4 −0.338 0.132 0.012 g4 0.122 0.082 0.137

C5 (Education) f5 −2.717 1.157 0.019 g5 −0.666 0.708 0.347

C6 (Partnership satisfactionc) f6 −0.096 0.148 0.518 g6 0.208 0.087 0.018

Constant iM 37.077 5.356 < 0.001 iY 105.218 3.154 < 0.001

R2 = 0.132 R2 = 0.053

F (7, 373) = 6.158, p < 0.001 F (8, 372) = 2.073, p = 0.038

Simple mediation analysis using ordinary least square regression. Heteroscedasticity consistent standard errors (HC3) employed. N = 381. Outliers and extreme values excluded. X,

predictor variable; M, mediator variable; Y, outcome variable; C1−6, confounders; a, effect of X on M; b, effect of M on Y; c’, direct effect of X on Y, estimates the difference between X

and Y holding M constant; f1−6, effects of C1−6 on M; g1−6, effects of C1−6 on Y; Coeff., unstandardized path coefficients. Significant associations (p < 0.05) are in boldface.
aSum of all paternal leave periods in months until T3. bSum of all paternal leave periods in months that the father took on his own, i.e., not parallel to maternal leave, until T3. cShort

version of the Partnership Questionnaire (“Kurzform des Partnerschaftsfragebogens”, PFB-K). dPostpartum Bonding Questionnaire (PBQ); reversed items so that higher scores indicate

a higher level of father-infant bonding.

Partnership satisfaction as well as father-infant bonding might
represent fathers’ attachment behavior or learned attachment
schemata. Previous research supports this idea. Multiple studies
on father-infant bonding found bonding levels to be stable
across different measurement points (Condon et al., 2013; Parfitt
et al., 2014; Hall et al., 2015; de Cock et al., 2016). Moreover,
fathers who reported to had experienced more care by their
own parents—which might facilitate an underlying capacity to
form strong bonds (Bretherton, 1987)—showed higher levels of
father-infant bonding (Hall et al., 2015).

In view of the above, fathers who do not have the opportunity
to take long periods of paternal leave due to employer or
financial restrictions still are able to bond with their infant,
which is positive. It can reduce pressure for parents to know
that pausing work for long periods is not the most important
precondition to form a parent-infant bond. Nevertheless, results
should not be interpreted in a way that father involvement does
not matter for children’s development. Father involvement has
previously been measured with quantitative (e.g., time, as done
in this study) and qualitative (e.g., sensitivity, warmth) measures.
Multiple studies have shown positive outcomes of both types of
father involvement on child development (for review, see Behson
et al., 2018). Only some examples include less externalizing
and internalizing problems (Zhang et al., 2019), more prosocial
behavior (Flouri, 2008), and increased executive functioning
(Meuwissen and Carlson, 2015) of children. While bonding may
not be among those, we emphasize that this does not mean that
paternal leave is not to be promoted and facilitated.

Predictors of Weekly Hours Spent on
Childcare at 14 Months Postpartum
Some interesting relations were found between the predictors
and the mediator, weekly hours spent on childcare. Concerning
the specifications of paternal leave, longer periods of paternal
leave were found to increase weekly hours spent on childcare
at 14 months postpartum. This was expected and in line with
previous research (Tanaka and Waldfogel, 2007; Romero-Balsas,
2015; Pragg and Knoester, 2017). Fathers currently being on
paternal leave (vs. at work) was the strongest predictor of
weekly hours spent on childcare. This indicates that fathers
spend the work-free time, which they gain during paternal
leave, with their children. If fathers worked part-time during
paternal leave, this did not influence their weekly hours spent
on childcare at 14 months postpartum. Working part-time
during paternal leave might therefore not represent a lesser
interest to spend time with the child, but could potentially
be a financial necessity for some fathers. Once these fathers
complete their paternal leave, they seem to spend just as much
of their work-free time with their children as fathers, who
had the opportunity to take paternal leave without working
part-time. Surprisingly, duration of solo paternal leave did not
have a significant impact on weekly hours spent on childcare,
which is in line with one prior study examining solo paternal
leave (Bünning, 2015). We expected fathers practicing solo
paternal leave to be particularly motivated concerning childcare
and therefore spend more hours on childcare at 14 months
postpartum. However, only a very low percentage of fathers
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take solo paternal leave, therefore findings should be considered
as preliminary.

Older fathers spent less weekly hours on childcare activities
such as feeding, putting to bed, dressing, organizing chaperones,
playing, or talking at 14 months postpartum. This might reflect
the social development that younger German men think fathers
should be more involved in childcare (Wippermann, 2017).

Fathers with a higher educational level spent less time on
childcare activities at 14 months postpartum. This is in line
with a finding by Romero-Balsas (2015), discussing that more
educated fathers might have greater work-related responsibilities
or reducing work would have greater opportunity costs for
them. Contrasting this, Hobler and Pfahl (2015) found that more
educated fathers reduce their working hours after the completion
of their paternal leave. They argue that more educated fathers
can chose their work hours more flexibly. Study results for the
influence of education on the duration of paternal leave also
vary (Sundström and Duvander, 2002; Lappegard, 2008; Geisler
and Kreyenfeld, 2011). In sum, knowledge about the influence
of education on father involvement is still limited and non-
conclusive. Our results point toward the idea that more educated
fathers may have greater work-related responsibilities, such as the
expectation to work overtime or business travel, making it more
difficult for them to spend time with their child.

Partnership satisfaction did not have a significant influence
on weekly hours spent on childcare, which might indicate
that fathers do not let their relationship quality influence their
motivation to spend time with their child. However, this finding
contradicts previous findings (McClain and Brown, 2017; Petts
and Knoester, 2019) and the relation might be underestimated
in the present study due to systematic dropout of fathers
less satisfied.

Strengths
While research has focused on factors associated with mother-
infant bonding (Kinsey and Hupcey, 2013), there are only few
studies on father-infant bonding. Our study therefore contributes
to a research area that has scarcely been explored and extends
the limited existing literature with new information on father-
infant bonding and its associated factors. Considering today’s
fathers wish to be more involved in childcare (Wippermann,
2017; Juncke et al., 2018) and many OECD countries trying to
facilitate this (Castro-García and Pazos-Moran, 2016; Gauthier
and Bartova, 2018), research addressing fathers’ involvement in
childcare is highly relevant. As our data were derived from a
large population-based cohort study (DREAM; Kress et al., 2019),
we were able to include a number of possibly relevant factors.
The study combined many specifications of paternal leave (e.g.,
part-time work during paternal leave or duration of solo paternal
leave) as well as fathers’ and family aspects (e.g., education or
partnership satisfaction).

Limitations
Some limitations in our analyses need to be addressed. For
the present investigation, duration of paternal leave, weekly
hours spent on childcare, and father-infant bonding were all
measured at the same time (T3). However, duration of paternal
leave is a relatively objective information and it can be assumed

that paternal leave preceded father-infant bonding, due to the
retrospective nature of the question. Concerning time spent
on childcare and father-infant bonding however, it can only
be spoken of association and not of causation. To be able to
meet the assumptions of the linear model, outliers and extreme
values were excluded. This led to the final sample of n = 637
being smaller in the main analyses and n varying significantly
between the different analyses. Fathers in our sample took, on
average, 2 months of paternal leave, i.e., most fathers took only
the two non-transferable partner months. This is in accordance
with the general German population (Samtleben et al., 2019). On
the one hand, the present findings are therefore generalizable
to the German population. On the other hand, the present
results cannot infer conclusions regarding populations where
more fathers take much longer periods of paternal leave. As for
generalizability concerning other study variables, the participants
of the present study were predominantly well-educated fathers,
which is typical for epidemiological studies (O’Neil, 1979;
Søgaard et al., 2004). Additionally, dropout analyses revealed
that completers had a higher university degree and partnership
satisfaction than non-completers. Considering that education
as well as partnership satisfaction were two predictors in the
analyses, it is important to be careful generalizing the study’s
findings to the German population. At the same time, it is
important to bear in mind that selection bias does not necessarily
influence the results when associations between variables are
investigated (Nilsen et al., 2009).

Future Research Implications
To further elucidate our and previous findings, future research on
predictors of father-infant bonding should focus on (a) factors
in close proximity to the birth event, such as birth experience
and physical contact to the newborn, (b) potentially demanding
factors during paternal leave, and (c) father’s underlying capacity
to bond, for example by considering his own childhood history
or his partnership quality. Future research on factors such as
mentioned under (a) would benefit from including qualitative
measures, for example qualitative assessments of early face-to-
face father-infant interactions. As duration of paternal leave and
weekly hours spent on childcare predicted father-infant bonding
in the unadjusted mediation analysis, research should include
these variables as confounders, whenever possible. Moreover,
the negative association between duration of paternal leave and
father-infant bonding needs to be explored further. In addition,
it would be interesting to repeat a similar study in a specific
population of fathers with longer durations of paternal leave and
solo paternal leave.

Concerning factors predicting weekly hours spent on
childcare, there are some uncertainties regarding duration of
solo paternal leave, education, and partnership satisfaction. Solo
paternal leave of fathers has barely been explored even though its
impact should be understood in societies where more and more
fathers are actively involved in childcare. Concerning educational
level, there are two plausible ideas: Either more educated fathers
are hindered to be involved in childcare, due to greater job-
related responsibilities (Romero-Balsas, 2015), or more educated
fathers have better options to be involved in childcare due to
more flexible jobs (Hobler and Pfahl, 2015) and better financial
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situations. Those ideas should be explored to gain a better
understanding of what might help different types of fathers to
be more involved in childcare. Moreover, it would be interesting
to analyze the impact of education and partnership in a more
heterogeneous sample.

Future Practical Implications
As there was no stable association between duration of paternal
leave and father-infant bonding, we cannot conclude that longer
periods of paternal leave will strengthen father-infant bonding.
Expecting parents could be informed that pausing work for long
periods might not be the most important precondition to form a
parent-infant bond. This could reduce pressure for parents, who
either do not have the opportunity or do not want to take long
periods of parental leave. However, we strongly emphasize that
paternal involvement is important formany other child outcomes
(see section Predictors of Father-Infant Bonding and Behson
et al., 2018) and therefore should be promoted and facilitated
as currently done by some OECD countries (Castro-García and
Pazos-Moran, 2016; Gauthier and Bartova, 2018; Samtleben et al.,
2019; Statistisches Bundesamt [Desatis], 2020).

CONCLUSION

Since father-infant bonding is crucial for child development
(Condon, 1993; Condon and Corkindale, 1998), it is essential
to examine and strengthen it. We were especially interested in
time as a potential facilitator, as new generations of fathers are
spending more time with their children (Wippermann, 2017;
Juncke et al., 2018) and OECD countries are facilitating this by
passing paternal leave reforms (Castro-García and Pazos-Moran,
2016; Gauthier and Bartova, 2018). The present study drew data
of a large population-based cohort study (DREAM; Kress et al.,
2019) to examine the association between duration of paternal
leave and father-infant bonding at 14 months postpartum,
potentially mediated by weekly hours spent on childcare.

Duration of paternal leave positively predicted father-infant
bonding through weekly hours spent on childcare. However,
this indirect path did not stay significant when considering
the confounders (current status of paternal leave, part-time
work during paternal leave, duration of solo paternal leave,
age, education, and partnership satisfaction). Moreover, in the
adjusted model and on the direct path, paternal leave negatively
predicted father-infant bonding. These unstable results indicate
that the underlying mechanisms might be more complex
than hypothesized. Other factors might be more relevant
in strengthening father-infant bonding, one of these being
partnership satisfaction, which was a significant predictor for
father-infant bonding in the present study.

Weekly hours spent on childcare, the mediator, was positively
predicted by longer durations of paternal leave and currently
being on paternal leave. Age and educational level negatively
predicted weekly hours spent on childcare, i.e., younger fathers
and fathers with a lower educational level spent more time with
their child.

Results suggest that fathers, who do not have the opportunity
to take long periods of paternal leave, are still able to form strong

bonds with their infants. At the same time, results should not
be interpreted in a way that father involvement (e.g., paternal
leave/hours spent) does not matter for children’s development.
Multiple studies have shown other positive outcomes of father
involvement, e.g., less externalizing and internalizing problems
(Zhang et al., 2019) or more prosocial behavior (Flouri, 2008)
of children. The present study’s result that longer durations of
paternal leave can lead to more father involvement supports
the idea that facilitating father involvement can be achieved by
paternal leave incentives such as non-transferable father months.
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