
EDITED BY : Susan Garthus-Niegel, Antje Horsch and Yael Benyamini

PUBLISHED IN : Frontiers in Psychiatry and Frontiers in Psychology

PERINATAL MENTAL HEALTH: EXPANDING 
THE FOCUS TO THE FAMILY CONTEXT

https://www.frontiersin.org/research-topics/12032/perinatal-mental-health-expanding-the-focus-to-the-family-context#overview
https://www.frontiersin.org/research-topics/12032/perinatal-mental-health-expanding-the-focus-to-the-family-context#overview
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/research-topics/12032/perinatal-mental-health-expanding-the-focus-to-the-family-context#overview


Frontiers in Psychiatry 1 September 2021 | Family Perinatal Mental Health

About Frontiers

Frontiers is more than just an open-access publisher of scholarly articles: it is a 

pioneering approach to the world of academia, radically improving the way scholarly 

research is managed. The grand vision of Frontiers is a world where all people have 

an equal opportunity to seek, share and generate knowledge. Frontiers provides 

immediate and permanent online open access to all its publications, but this alone 

is not enough to realize our grand goals.

Frontiers Journal Series

The Frontiers Journal Series is a multi-tier and interdisciplinary set of open-access, 

online journals, promising a paradigm shift from the current review, selection and 

dissemination processes in academic publishing. All Frontiers journals are driven 

by researchers for researchers; therefore, they constitute a service to the scholarly 

community. At the same time, the Frontiers Journal Series operates on a revolutionary 

invention, the tiered publishing system, initially addressing specific communities of 

scholars, and gradually climbing up to broader public understanding, thus serving 

the interests of the lay society, too.

Dedication to Quality

Each Frontiers article is a landmark of the highest quality, thanks to genuinely 

collaborative interactions between authors and review editors, who include some 

of the world’s best academicians. Research must be certified by peers before entering 

a stream of knowledge that may eventually reach the public - and shape society; 

therefore, Frontiers only applies the most rigorous and unbiased reviews. 

Frontiers revolutionizes research publishing by freely delivering the most outstanding 

research, evaluated with no bias from both the academic and social point of view.

By applying the most advanced information technologies, Frontiers is catapulting 

scholarly publishing into a new generation.

What are Frontiers Research Topics?

Frontiers Research Topics are very popular trademarks of the Frontiers Journals 

Series: they are collections of at least ten articles, all centered on a particular subject. 

With their unique mix of varied contributions from Original Research to Review 

Articles, Frontiers Research Topics unify the most influential researchers, the latest 

key findings and historical advances in a hot research area! Find out more on how 

to host your own Frontiers Research Topic or contribute to one as an author by 

contacting the Frontiers Editorial Office: frontiersin.org/about/contact

Frontiers eBook Copyright Statement

The copyright in the text of 
individual articles in this eBook is the 

property of their respective authors 
or their respective institutions or 

funders. The copyright in graphics 
and images within each article may 

be subject to copyright of other 
parties. In both cases this is subject 

to a license granted to Frontiers.

The compilation of articles 
constituting this eBook is the 

property of Frontiers.

Each article within this eBook, and 
the eBook itself, are published under 

the most recent version of the 
Creative Commons CC-BY licence. 

The version current at the date of 
publication of this eBook is 

CC-BY 4.0. If the CC-BY licence is 
updated, the licence granted by 

Frontiers is automatically updated to 
the new version.

When exercising any right under the 
CC-BY licence, Frontiers must be 

attributed as the original publisher 
of the article or eBook, as 

applicable.

Authors have the responsibility of 
ensuring that any graphics or other 
materials which are the property of 

others may be included in the 
CC-BY licence, but this should be 

checked before relying on the 
CC-BY licence to reproduce those 

materials. Any copyright notices 
relating to those materials must be 

complied with.

Copyright and source 
acknowledgement notices may not 
be removed and must be displayed 

in any copy, derivative work or 
partial copy which includes the 

elements in question.

All copyright, and all rights therein, 
are protected by national and 

international copyright laws. The 
above represents a summary only. 

For further information please read 
Frontiers’ Conditions for Website 

Use and Copyright Statement, and 
the applicable CC-BY licence.

ISSN 1664-8714 
ISBN 978-2-88971-370-7 

DOI 10.3389/978-2-88971-370-7

http://www.frontiersin.org/
https://www.frontiersin.org/about/contact
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/research-topics/12032/perinatal-mental-health-expanding-the-focus-to-the-family-context#overview
https://www.frontiersin.org/journals/psychiatry


Frontiers in Psychiatry 2 September 2021 | Family Perinatal Mental Health

Topic Editors: 
Susan Garthus-Niegel, Medical School Hamburg, Germany
Antje Horsch, University of Lausanne, Switzerland
Yael Benyamini, Tel Aviv University, Israel

Citation: Garthus-Niegel, S., Horsch, A., Benyamini, Y., eds. (2021). Perinatal Mental 
Health: Expanding the Focus to the Family Context. Lausanne: Frontiers Media SA. 
doi: 10.3389/978-2-88971-370-7

PERINATAL MENTAL HEALTH: EXPANDING 
THE FOCUS TO THE FAMILY CONTEXT

https://www.frontiersin.org/research-topics/12032/perinatal-mental-health-expanding-the-focus-to-the-family-context#overview
https://www.frontiersin.org/journals/psychiatry
http://doi.org/10.3389/978-2-88971-370-7


Frontiers in Psychiatry 3 September 2021 | Family Perinatal Mental Health

06 Editorial: Perinatal Mental Health: Expanding the Focus to the Family Context

Susan Garthus-Niegel, Yael Benyamini and Antje Horsch

11 Perinatal Distress in Fathers: Toward a Gender-Based Screening of 
Paternal Perinatal Depressive and Affective Disorders

Franco Baldoni and Michele Giannotti

16 First-Time Mothers’ and Fathers’ Developmental Changes in the Perception 
of Their Daughters’ and Sons’ Temperament: Its Association With Parents’ 
Mental Health

Cristina Sechi, Laura Vismara, Luca Rollè, Laura Elvira Prino and 
Loredana Lucarelli

27 Romantic Relationship Satisfaction and Parent-Infant Bonding During the 
Transition to Parenthood: An Attachment-Based Perspective

Kathleen K. Little and Laura E. Sockol

36 Childbirth Experience Associated With Maternal and Paternal Stress 
During the First Year, but Not Child Attachment

Annaleena Holopainen, Marije L. Verhage and Mirjam Oosterman

46 The Long-Term Impact of Maternal Anxiety and Depression Postpartum 
and in Early Childhood on Child and Paternal Mental Health at 
11–12 Years Follow-Up

Annika L. Walker, Priya H. Peters, Susanne R. de Rooij, Jens Henrichs, 
Anke B. Witteveen, Corine J. M. Verhoeven, Tanja G. M. Vrijkotte and 
Ank de Jonge

58 Community Perspectives of Complex Trauma Assessment for Aboriginal 
Parents: ‘Its Important, but How These Discussions are Held is Critical’

Catherine Chamberlain, Graham Gee, Deirdre Gartland, Fiona K. Mensah, 
Sarah Mares, Yvonne Clark, Naomi Ralph, Caroline Atkinson, Tanja Hirvonen, 
Helen McLachlan, Tahnia Edwards, Helen Herrman, Stephanie J. Brown, and 
Jan M. Nicholson for the Healing the Past by Nurturing the Future Group

75 Father Involvement in Infant Parenting in an Ethnically Diverse Community 
Sample: Predicting Paternal Depressive Symptoms

Olajide N. Bamishigbin Jr, Dawn K. Wilson, Demetrius A. Abshire, 
Cilia Mejia-Lancheros and Christine Dunkel Schetter

88 Parental Birth-Related PTSD Symptoms and Bonding in the Early Postpartum 
Period: A Prospective Population-Based Cohort Study

Suzannah Stuijfzand, Susan Garthus-Niegel and Antje Horsch

105 Does Dyadic Coping Predict Couples’ Postpartum Psychosocial Adjustment? 
A Dyadic Longitudinal Study

Stephanie Alves, Ana Fonseca, Maria Cristina Canavarro and Marco Pereira

118 Development of Trait Emotional Intelligence in Response to 
Childbirth: A Longitudinal Couple Perspective

Sarah Galdiolo, Justine Gaugue, Moïra Mikolajczak and Patty Van Cappellen

127 Predictors and Changes in Paternal Perinatal Depression Profiles—Insights 
From the DREAM Study

Susan Garthus-Niegel, Andreas Staudt, Patricia Kinser, Silje Marie Haga, 
Filip Drozd and Sophie Baumann

Table of Contents

https://www.frontiersin.org/research-topics/12032/perinatal-mental-health-expanding-the-focus-to-the-family-context#overview
https://www.frontiersin.org/journals/psychiatry


Frontiers in Psychiatry 4 September 2021 | Family Perinatal Mental Health

138 The Relationship Between Paternal and Maternal Depression During the 
Perinatal Period: A Systematic Review and Meta-Analysis

Freya Thiel, Merle-Marie Pittelkow, Hans-Ulrich Wittchen and 
Susan Garthus-Niegel

154 Perceived Paternal Involvement, Relationship Satisfaction, Mothers’ 
Mental Health and Parenting Stress: A Multi-Sample Path Analysis

Francine deMontigny, Christine Gervais, Tamarha Pierce and 
Geneviève Lavigne

165 Perinatal Resilience for the First 1,000 Days of Life. Concept Analysis and 
Delphi Survey

Sarah Van Haeken, Marijke A. K. A. Braeken, Tinne Nuyts, Erik Franck, 
Olaf Timmermans and Annick Bogaerts

178 “I Know That It’s Something That’s Creating a Bond”: Fathers’ Experiences 
of Participating in Baby Theater With Their Infants in South Africa

Brenda Cowley, Anusha Lachman, Elvin Williams and Astrid Berg

189 How Well Do Couples Care When They are Expecting Their First Child? 
Family and Dyadic Predictors of Parental Sensitivity in Expectant Couples

Maria Kaźmierczak, Paulina Pawlicka, Ariadna B. Łada-Maśko, 
Marinus H. van IJzendoorn and Marian J. Bakermans-Kranenburg

197 Two’s Company, Three’s a Crowd? Maternal and Paternal Talk About Their 
Infant Differs in Associations With Wellbeing, Couple Relationship 
Quality, and Caregiving Sensitivity

Sarah Foley, Carolina Álvarez, Jade McCarthy and Claire Hughes

210 Profiles of Depressive Symptoms and Anger in Men: Associations With 
Postpartum Family Functioning

Jacqui A. Macdonald, Christopher J. Greenwood, Lauren M. Francis, 
Tessa R. Harrison, Liam G. Graeme, George J. Youssef, Laura Di Manno, 
Helen Skouteris, Richard Fletcher, Tess Knight, Joanne Williams, 
Jeannette Milgrom and Craig A. Olsson

224 Reciprocal Influence of Depressive Symptoms Between Mothers and 
Fathers During the First Postpartum Year: A Comparison Among 
Full-Term, Very Low, and Extremely Low Birth Weight Infants

Erica Neri, Sara Giovagnoli, Federica Genova, Mariagrazia Benassi, 
Marcello Stella and Francesca Agostini

235 Manifestation and Associated Factors of Pregnancy-Related Worries in 
Expectant Fathers

Ariane Göbel, Petra Arck, Kurt Hecher, Michael Schulte-Markwort, 
Anke Diemert and Susanne Mudra

250 Does Birth-Related Trauma Last? Prevalence and Risk Factors for 
Posttraumatic Stress in Mothers and Fathers of VLBW Preterm 
and Term Born Children 5 Years After Birth

Dana Barthel, Ariane Göbel, Claus Barkmann, Nadine Helle and Carola Bindt

261 Parental Cognitions About Sleep Problems in Infants: A Systematic Review

Susanne Knappe, Anna-Lisa Pfarr, Johanna Petzoldt, Samia Härtling and 
Julia Martini

277 Acute and Post-traumatic Stress Disorder Symptoms in Mothers and 
Fathers Following Childbirth: A Prospective Cohort Study

Elisabeth Schobinger, Suzannah Stuijfzand and Antje Horsch

https://www.frontiersin.org/research-topics/12032/perinatal-mental-health-expanding-the-focus-to-the-family-context#overview
https://www.frontiersin.org/journals/psychiatry


Frontiers in Psychiatry 5 September 2021 | Family Perinatal Mental Health

288 The Applicability and Performance of Tools Used to Assess the 
Father-Offspring Relationship in Relation to Parental 
Psychopathology and Offspring Outcomes

Jasmine Siew, Jane Iles, Jill Domoney, Florence Bristow, Zoe J. Darwin 
and Vaheshta Sethna

311 Assessing the Mental Health of Fathers, Other Co-parents, and Partners in 
the Perinatal Period: Mixed Methods Evidence Synthesis

Zoe Darwin, Jill Domoney, Jane Iles, Florence Bristow, Jasmine Siew 
and Vaheshta Sethna

329 The Development of the DDads Questionnaire: Awareness, Knowledge 
and Attitudes of the General Population Towards Paternal Depression

Joeri Vermeulen, Ronald Buyl, Florence D’haenens, Dennis Demedts, 
Sandra Tricas-Sauras, Ihsane Haddani and Maaike Fobelets

339 Prevalence of Intimate Partner Violence Among Intimate Partners During 
the Perinatal Period: A Narrative Literature Review

Amera Mojahed, Nada Alaidarous, Marie Kopp, Anneke Pogarell, Freya Thiel 
and Susan Garthus-Niegel

356 Helping Families of Infants With Persistent Crying and Sleep Problems in 
a Day-Clinic

Binu S. K. Singh, Marina Danckaerts and Bea R. H. Van den Bergh

363 Associations of Partnership Quality and Father-to-Child Attachment 
During the Peripartum Period. A Prospective-Longitudinal Study in 
Expectant Fathers

Susanne Knappe, Johanna Petzoldt, Susan Garthus-Niegel, Julia Wittich, 
Hans-Christian Puls, Isabell Huttarsch and Julia Martini

https://www.frontiersin.org/research-topics/12032/perinatal-mental-health-expanding-the-focus-to-the-family-context#overview
https://www.frontiersin.org/journals/psychiatry


EDITORIAL
published: 19 July 2021

doi: 10.3389/fpsyt.2021.719053

Frontiers in Psychiatry | www.frontiersin.org 1 July 2021 | Volume 12 | Article 719053

Edited and reviewed by:

Andrea Fagiolini,

University of Siena, Italy

*Correspondence:

Susan Garthus-Niegel

susan.garthus-niegel@

uniklinikum-dresden.de

Specialty section:

This article was submitted to

Mood and Anxiety Disorders,

a section of the journal

Frontiers in Psychiatry

Received: 01 June 2021

Accepted: 21 June 2021

Published: 19 July 2021

Citation:

Garthus-Niegel S, Benyamini Y and

Horsch A (2021) Editorial: Perinatal

Mental Health: Expanding the Focus

to the Family Context.

Front. Psychiatry 12:719053.

doi: 10.3389/fpsyt.2021.719053

Editorial: Perinatal Mental Health:
Expanding the Focus to the Family
Context
Susan Garthus-Niegel 1,2,3*, Yael Benyamini 4 and Antje Horsch 5,6

1Department of Medicine, Faculty of Medicine, Medical School Hamburg, Hamburg, Germany, 2 Faculty of Medicine Carl

Gustav Carus, Institute and Policlinic of Occupational and Social Medicine, Technische Universität Dresden, Dresden,

Germany, 3Department of Child Health and Development, Norwegian Institute of Public Health, Oslo, Norway, 4 Bob Shapell

School of Social Work, Tel Aviv University, Tel Aviv, Israel, 5 Institute of Higher Education and Research in Healthcare-IUFRS,

Faculty of Biology and Medicine, University of Lausanne, Lausanne, Switzerland, 6Department Woman-Mother-Child, Faculty

of Biology and Medicine, Lausanne University Hospital, Lausanne, Switzerland

Keywords: perinatal period, childbirth, mental health, family, partner, parents, couple relationship, parent-child

relationship

Editorial on the Research Topic

Perinatal Mental Health: Expanding the Focus to the Family Context

In the past two decades, the interest in psychosocial aspects of pregnancy and childbirth, such as
perinatal mental health has sharply increased. Much of the research on perinatal mental health has
focused on depression and anxiety, fear of childbirth, and post-traumatic stress during pregnancy
and following childbirth. The vast majority of this body of research focused only on mothers,
despite the fact that these experiences usually take place within a family.

This Research Topic therefore set out to expand the focus by adding the perspectives of
fathers/partners, as well as the infant, thus englobing the whole family. Here, we present a
collection of articles, which together will help researchers and clinicians, on the one hand, to learn
how the perinatal context affects parental mental health and, on the other hand, how perinatal
mental health issues may affect the couple relationship, as well as the infant and the parent-infant
relationship. Furthermore, relevant issues related to the assessment of perinatal mental health
problems are discussed. We believe that this article collection may help to better understand the
mental health needs of (future) parents during the perinatal period, and may help to identify
risk and protective factors for perinatal mental health problems. In turn, this knowledge may
facilitate the development of ways of supporting families from pregnancy to postpartum, including
evidence-based interventions aimed at prevention and/or treatment.

This Research Topic includes 29 articles. Twenty-four of them are based on original research,
coming from many different countries. Almost all of these countries are located in Europe, North
America, or Australia; one study is from South Africa. A few of the studies focused on minority
populations within their countries, such as Aboriginal parents in Australia (Chamberlain et al.) or
fathers from traditional mid to low socio-economic backgrounds in South Africa (Crowley et al.).
There are also five review articles: Three were based mainly on studies from Europe and North
America and only a few fromAsia and Africa; only one review (Mojahed et al.) on the prevalence of
intimate partner violence during the perinatal period included amore geographically and culturally
diverse set of studies.

Among the original research articles, most were quantitative, only two were qualitative, and
one combined quantitative and qualitative data. It is notable that most of the quantitative studies
(n= 14) were longitudinal. Twenty-one of these articles described empirical studies, mostly based

6
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on data collected from parents: Seven studies investigated fathers,
one investigated mothers, and three investigated parents of
both genders, but not in couples. In contrast, fewer studies
were designed to examine dyadic processes between parents
(six studies) and/or between parents and their children (three
studies). Regarding all 29 articles in our Research Topic, two
studies focused only on the prenatal period, 16 focused only on
the postpartum period, and 11 spanned both time periods.

The articles in this Research Topic pertain to three main
themes: (1) parental mental health and parenting during the
perinatal period; (2) the couple relationship in the perinatal
context; and (3) the implications for the infant, parenting,
and the parent-infant relationship. We will briefly review
the contributions regarding each theme, followed by several
contributions related to assessment in this research field, and
conclude with some future directions (see Figure 1).

PARENTAL MENTAL HEALTH AND
PARENTING DURING THE PERINATAL
PERIOD

Depression
A systematic review and meta-analysis by Thiel et al. concluded
that paternal and maternal depression were positively correlated
across the perinatal period, concurrently and prospectively, in
studies ranging from a few weeks to 1 year postpartum. However,
regarding the longer-term impact, Walker et al. reported that
fathers and children aged 11–12 years seemed to be affected
only to a small extent by maternal postpartum depression
or anxiety symptoms. Garthus-Niegel et al. found that rates
of paternal depression symptoms decreased from 9% during
pregnancy to 5% at 8 weeks postpartum and identified four latent
depression profiles for expectant fathers. Perceived social support
and relationship satisfaction appeared to be protective against
paternal depression symptoms. According to Bamishigbin et al.,
greater amount of time spent with the infant, parenting self-
efficacy, and material support were all significantly associated
with lower levels of paternal depressive symptoms during the
first year. Focusing on parents of very low or extremely low
birthweight babies, Neri et al. found higher levels of postpartum
depression among parents with extremely low birth weight babies
at 3 months postpartum compared to parents of babies in other
birth weight groups. However, later in the first year postpartum,
those rates of postnatal depression stabilized in all groups, with
mothers’ and fathers’ scores correlating at each time point.
Investigating predictors of maternal depression, deMontigny
et al. reported positive cross-sectional correlations between
perceived paternal involvement and both dyadic adjustment and
parental alliance and negative correlations between parenting
alliance and parenting stress, as well as mothers’ depression.

Pregnancy-Related Worries
Göbel et al. found that overall worries were rather low in
expectant fathers. However, they proposed that identifying those
reporting major worries beyond health- and birth-related aspects
might support their psychosocial adjustment.

Childbirth-Related Post-Traumatic Stress
In a prospective cohort study, Schobinger et al. found higher
maternal than paternal prevalence rates of childbirth-related
acute stress disorder (CB-ASD) as well as childbirth-related
post-traumatic stress disorder (CB-PTSD). Focusing on parents
of very low birthweight (VLBW) infants aged 5 years, Barthel
et al. found that none of the parents fulfilled the criteria for
a diagnosis of CB-PTSD. Postnatal CB-PTSD symptoms and a
VLBW preterm birth predicted maternal CB-PTSD symptoms at
5 years postpartum, whereas psychiatric lifetime diagnosis and
postnatal CB-PTSS predicted paternal CB-PTSD symptoms.

As mentioned above, historically, both researchers’ and
professionals’ attention has focused on maternal depressive
or posttraumatic symptoms during the perinatal period. The
current collection of articles shows that fathers may also
be prone to these reactions, particularly in the face of
well-recognized stressors such as a VLBW infant or lack
of social support. Moreover, the findings reported in this
collection show how mothers’ and fathers’ responses are
related and how each parent’s mental health, stress, parental
alliance, and involvement may affect their partners’ mental
health. The findings also suggest protective factors, as well
as factors that can help to identify mothers, fathers, and
couples at risk for maladjustment during the transition
to parenthood.

THE COUPLE RELATIONSHIP IN THE
PERINATAL CONTEXT

The findings of Alves et al. indicated complex prospective
interactions between maternal and paternal psychosocial
adjustment and their dyadic coping over time, suggesting
that dyadic coping strategies should be integrated into the
support that expectant couples receive in order to strengthen
the “parental team”. Complex patterns of changes in emotional
intelligence around childbirth in couples were shown in another
dyadic analysis, by Galdiolo et al. When one partner’s emotional
intelligence scores decreased, the other parent’s scores increased.
This again reinforces the idea of childbirth requiring a “team
approach” by the parents, so that one parent can compensate
for the other’s difficulty in the emotional management of
parenting. Knappe et al. reported that although the overall
relationship quality, as reported by fathers, remained relatively
stable during the perinatal period, fathers with comorbid
anxiety and depressive disorders reported lower partnership
satisfaction at postpartum. Furthermore, antenatal father-to-
child attachment, as well as self-reported ante- and postnatal
partnership quality in fathers, were positively related to postnatal
father-to-child attachment. Finally, focusing on the extreme
end of partner relationship difficulties, Mojahed et al. in their
narrative review reported that psychological violence was the
most prevalent form of violence during the entire perinatal
period. Interestingly, the few studies on bidirectional intimate
partner violence mostly found that women’s perpetration was
almost as high as that of their partner or even higher. However,
these findings need to be interpreted with caution, and not
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FIGURE 1 | An integrative depiction of themes covered in this Research Topic including future directions.

only the occurrence, but also the motivations and the contexts

of the bidirectionality of intimate partner violence need to be

considered. Mojahed et al. concluded that intimate partner
violence is highly prevalent during the entire perinatal period,

particularly in populations suffering from social inequalities.
Taken together, these articles underscore the importance of

viewing and supporting parents as a dyad: The transition to
parenthood often places much strain on the relationship, risking

its stability and quality; a dyadic approach can optimally utilize
dyadic coping strategies and enable compensatory efforts within
the couple, when one is experiencing greater difficulty than
the other.

IMPLICATIONS FOR THE CHILD,
PARENTING, AND THE PARENT-CHILD
RELATIONSHIP

Stuijfzand et al. found that maternal PTSD-CB symptoms at
1 month postpartum were negatively prospectively associated
with mother-infant bonding at 3 months postpartum, although
this effect disappeared after adjusting for maternal psychological
distress at 1 month postpartum. No such effects were found
for fathers, thus highlighting gender-specific paths. In another
prospective community sample, Holopainen et al. reported that
women’s birth experience was related to both mothers’ and their
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partners’ parenting stress, but not to child attachment, neither
directly nor indirectly. Macdonald et al. found that fathers who
reported more symptoms of depression and anger were more
likely to report weaker bonding with their infant and more co-
parenting problems, as well as less perceived social support. In
a lab study by Kazmierczak et al. using a crying life-like doll,
men’s, but not women’s, history of maltreatment in childhood
was related to them perceiving their partner as less empathic,
which led to lower parental sensitivity of such couples. Little and
Sockol reported that new parents who had experienced parental
divorce or separation in their family of origin did not differ from
those from intact families with regard to romantic relationship
satisfaction, parent-infant bonding, attachment anxiety, or
attachment avoidance. Attachment anxiety and avoidance were
both associated with romantic relationship dissatisfaction and
greater impairment in the parent-infant bond. Investigating the
developmental change of parents’ perception of their daughters’
and sons’ temperament and its association with parental mental
health problems, Sechi et al. found that mothers and fathers
gave similar descriptions of their child’s temperament throughout
the first year of life; however, infant temperament showed
developmental changes, as well as gender differences. Foley et al.
showed that maternal and paternal talk about their infant differed
in their associations with parental well-being, couple relationship
quality, and caregiving sensitivity. Therefore, new mothers and
fathers may benefit from distinct strategies to foster attention
to their developing infant. One such approach for fathers was
explored by Cowley et al., here fathers participated in a Baby
Theater, with trained actors modeling sensitive and responsive
interactions. Results showed that this could be a promising
intervention to encourage fathers’ involvement with their babies,
particularly in a patriarchal society.

A systematic review by Knappe et al. showed that parental
cognitions, particularly those about difficulties with limit-setting,
often preceded child sleep problems. Parental cognitions thus
seem to be an important factor in the development and
maintenance of infant sleep problems. In their case study, Singh
et al. described an infantmental health day-clinic treatment based
on forming a triangle of co-regulation between clinician, parent,
and infant to first help the parent and then the infant with
persistent crying and sleep problems settle down.

Overall, these articles show that both parents’ mental health
and well-being may be relevant to parenting behavior and thus
to parents’ relationships with their infant. However, several
studies found differing associations for mothers and fathers,
suggesting gender-specific pathways. These differential results
once more stress the importance of considering both parents’
perspective. Intervention research and clinical practice aimed
at promoting warm and empathetic parent-infant relationships
should therefore take a gender-sensitive approach.

ASSESSMENT ISSUES/MEASUREMENT
TOOLS OF PERINATAL MENTAL HEALTH

Employing a concept analysis and a Delphi survey, Van Haeken
et al. examined the concept of perinatal resilience during the

first 1,000 days of life. Perinatal resilience was described as
a circular process toward greater well-being in the form of
personal growth, family balance, adaptation, or acceptance,
when faced with stressors, challenges, or adversity during
the perinatal period. Social support, sense of mastery, self-
efficacy, and self-esteem were thought to enhance the capacity
to be resilient and to potentially prevent perinatal mental
health problems. Chamberlain et al. collected the views of
predominantly Aboriginal stakeholders regarding the relative
importance of domains proposed for complex trauma assessment
and opinions on how to conduct these sensitive discussions with
Aboriginal parents. Although most of the participants thought it
was important to assess the proposed complex trauma domains
with Aboriginal parents, the authors concluded that assessments
to identify Aboriginal parents experiencing complex trauma
should only be considered when the conditions of safety, trusting
relationships, respect, compassion, adequate care, and capacity to
respond were assured.

In their mixed methods evidence synthesis, Darwin et al.
summarized the evidence on the performance of mental health
screening tools and the acceptability of mental health assessment,
specifically in relation to fathers, other co-parents, and partners
in the perinatal period. They highlighted a paucity of research
on the assessment of the mental health of fathers, co-mothers,
step-parents, and other partners in the perinatal period. Siew
et al. reviewed the application and performance of tools assessing
the father-infant relationship from pregnancy to 24-months
postpartum, in the context of parental psychopathology and
infant outcomes. They found 38 unique tools, most of which
were originally developed for mothers. The authors concluded
that much remains to be learned in terms of the validity of
such instruments and their adaptation and suitability to different
ages, outcomes, and cultural contexts. Vermeulen et al. described
the development, as well as face and content validation of
the Belgian DDads (Depression in Dads) questionnaire aimed
at identifying the awareness, knowledge, and attitudes of the
general population toward paternal perinatal depression. This
new questionnaire may help with informing stakeholders, such as
policy makers and healthcare professionals, to identify gaps and
predisposed attitudes in society toward paternal depression, both
of which may be barriers for appropriate care. Finally, in their
opinion piece, Baldoni and Giannotti called for the integration
of appropriate, not mother-centered, screening of at-risk fathers
as an essential prerequisite for perinatal health services, given
the impact of psychological distress on maternal health, family
adaptation, and child development.

CONCLUSION AND FUTURE DIRECTIONS

This Research Topic of 29 articles set out to expand the
traditional approach in perinatal mental health research—which
focusses predominantly on mothers — to the family context.
The studies in this collection examined the role of the perinatal
context for parental mental health, as well as the implications
perinatal mental health may have for the couple, the child, and
the parent-child relationship.
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Most of the included studies focused on risk factors, mental
health problems, or constructs with negative emotional valence
in general. For the future, it would be highly interesting to also
conduct studies on constructs with positive emotional valence,
e.g., on protective factors and positive outcomes.

Further, only a few studies examined dyadic processes. As
a future direction, we would like to see an increased use of
dyadic designs in perinatal mental health research. Clearly, there
is interdependence between partners who are raising a child
together. In the framework of the Actor-Partner Interdependence
Model [APIM; (1, 2)], for instance, such interdependence can
be accounted for. With the inclusion of child data, even triadic
designs would be conceivable in the perinatal research field.

Another methodological aspect relates to the use of
appropriate measures in perinatal mental health research.
Originally, most of the commonly used measures were developed
for women. In terms of a gender-sensitive approach and with
regard to other populations, such as fathers, these measures need
to be revalidated or even adapted to the respective target group.

Also, while this article collection expanded the traditional
approach in perinatal mental health research to some degree,
further expansion to also include alternative family constellations
or LGBTQ families would be timely. For instance, instead of
traditionally conceptualizing parents as ≪ mother ≫ and ≪

father ≫, some families would prefer to refer to them as ≪

birthing parent ≫ and ≪ co-parent ≫. In addition, it would be
interesting to expand the focus from the nuclear family and to
investigate the role of the extended family, such as grandparents,
as well.

Finally, as is the case in most other perinatal mental
health research, the studies in this Research Topic mainly
stemmed from Europe, North America, or Australia. Therefore,
regarding future directions, we would like to call for more
culturally diverse studies, including studies from low and
middle-income countries. One example for such research is the
recently launched INTERSECT project aimed at investigating
“cross-cultural information on the prevalence of postpartum
PTSD, as well as cross-cultural variation in the etiology and
manifestation of childbirth-related PTSD worldwide” (https://
blogs.city.ac.uk/intersect/). The cultural context is particularly
important in this area, as different cultures may differ in
their expectations regarding motherhood and fatherhood,
which may have implications for their adjustment along the
transition to parenthood and for their relationship along
this transition.
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INTRODUCTION

In Western society, with the gradual transition from the patriarchal family to the contemporary
nuclear one (both parents work and contacts with the extended family are limited), fatherhood
has been increasingly linked to more expectations and responsibilities in childcare and family life
(Quilici, 2010; Biehle and Mickelson, 2012; Crespi and Ruspini, 2015). At biological level, neural
plasticity and hormonal changes that occur in men may also increase the risk of psychological
distress during the transition to parenthood (Poromaa et al., 2017; Baldoni, 2020). Research has
clearly demonstrated that during the perinatal period the emotional states of mothers and fathers
influence each other showing a significant correlation between paternal and maternal perinatal
depressive disorders (Baldoni and Ceccarelli, 2010; Paulson and Bazemore, 2010; Musser et al.,
2013).

Thus, in the last decades there has been an increased interest in men’s perinatal mental health
(Baldoni, 2010; Garfield, 2015; Gutierrez-Galve et al., 2015; Field, 2018). In this scenario, Paternal
Perinatal Depression (PPND) is considered a specific condition that affects many fathers between
pregnancy and the first year after childbirth. PPND is associated with maternal depression (Baldoni
et al., 2009; Paulson et al., 2016) and adverse outcomes in children and adolescents, including
externalizing and internalizing symptoms (Ramchandani and Psychogiou, 2009; Baldoni, 2016;
Sweeney andMacBeth, 2016). Specifically, a longitudinal study on 12,884 fathers has confirmed the
influence of PPND on the psychophysical development of children evaluated from birth to 7 years
of life (Ramchandani et al., 2005, 2008), with an increase, more significant in males, in emotional
and behavioral control problems at 21 and 42 months and childhood psychiatric disorders and
oppositional behaviors at 7 years.

Other studies (Baldoni et al., 2009, 2011) conducted with the CARE-Index (Crittenden, 1979–
2007) documented the influence of depression and poor paternal sensitivity on the psychomotor
development of infants (assessed with the Bailey scales).

Two recent metanalyses showed a PPND prevalence in the word ranging from 10.4% (Paulson
and Bazemore, 2010) to 8.4% (Cameron et al., 2016) and longitudinal studies found that pregnancy
is the most sensitive period for the onset of symptoms in both men and women (Madsen and Juhl,
2007; Figueiredo and Conde, 2011). Therefore, the term Paternal Perinatal Depression (PPND) is
gradually replacing Paternal Post-partum/Post-natal Depression (PPD), to consider and identify the
possible onset of depressive symptoms in fathers since the prenatal period (Baldoni, 2010; Cameron
et al., 2016; Bruno et al., 2020). Although these terms are commonly used in research, these
diagnoses are not even mentioned in the current DSM-5. The manual only specifies the criteria for
a major depressive episode “with peripartum onset” referring to the mother only, which is defined
as the most recent episode occurring during pregnancy as well as in the 4 weeks following delivery.
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Anyhow, fathers are not usually the focus of the prevention
and screening of perinatal affective disorders, and PPND
remains underestimated and undertreated compared to maternal
depression. A possible explanation is that men tend to show a less
clear clinical picture thanwomen do and thus the use of screening
questionnaires developed for mothers may be not appropriate.
Given that perinatal depression risks and psychological responses
differ significantly based on gender (Habib, 2012), it would be
useful to rethink perinatal psychological disorders considering
the wide array of paternal affective symptoms and the limitations
of current tools developed to assess maternal depression. Hence,
the aim of this opinion article is to emphasize the need to
consider male-specific responses to perinatal distress following
an integrative and gender-based perspective. Secondly, we have
commented on the limits of research on PPND based on current
self-reported measurements.

PATERNAL PERINATAL DEPRESSION: A
COMPLEX CLINICAL PICTURE

Expression of PPND differ from that of Maternal Perinatal
Depression (MPND) in terms of intensity and clinical picture,
even if time of onset, and duration can be similar.

Owing to psychosocial influences, males tend to display
emotional suffering through externalizing and behavioral
symptoms rather than typically depressive-like responses
(Baldoni, 2016; Seidler et al., 2016). In fact, compared to MPND,
PPND may occur along with other disorders whose symptoms
may overlap ormask it (Abramowitz et al., 2001; Goodman, 2004;
Baldoni, 2010, 2016; Martin et al., 2013; Madsen, 2019; Bruno
et al., 2020). The most common are anxious disorders, abnormal
illness behavior, behavioral acting outs, and addictions. Given
the frequent comorbidities, we proposed (Baldoni, 2016) to
replace the term PPND with Paternal Perinatal Affective Disorder
(PPAD) using a more comprehensive definition to encompass
the broad range of depressive equivalents associated with male
psychological perinatal distress. Accordingly, considering these
different areas, an appropriate assessment of fathers should start
from early prenatal period (Baldoni, 2010, 2016).

Depressive Symptoms
Perinatal depressive symptomatology in fathers is generally
milder and less defined than in mothers. It may consist in
vague experience of depressed mood, restlessness, irritability,
loss of interest, attention difficulties, reduced work output, social
isolation, withdrawal from close relationship, loss of or increased
appetite, loss of sexual desire and insomnia. Clinicians can often
underestimate most of these symptoms, excepting for depressed
mood, considering them as manifestations that normally occur
during the perinatal period.

Anxious Symptoms
Starting from the prenatal period a relation between depressive
and anxious symptomatology has been observed in fathers
(Fletcher et al., 2006; Wee et al., 2015; O’Brien et al., 2017;
Chen et al., 2019). Anxiety disorder (GAD, panic attacks, PTSD)
may be even more frequent than typical depressive symptoms in

men (Wynter et al., 2013). Recent findings showed a prevalence
ranging from 4.1 to 16% before childbirth and a stable course
across the perinatal period (Leach et al., 2016). In an Australian
study (Matthey et al., 2003), among 196 fathers, 9.7% met DSM-
IV criteria for anxiety disorder, and only 1% met criteria of
depression. In this regard, the definition Perinatal Mood Disorder
has been proposed to consider both anxious and depressive
symptoms as crucial targets of the screening practice.

Abnormal Illness Behavior
Illness behavior refers to the way people react to their own body
functioning in terms of health or illness. This aspect is crucial
given that the expression of physical distress has been associated
with PPND (Danielsson and Johansson, 2005) and research
highlighted the presence of hypochondria, somatization, or
functional medical syndromes in partners of depressed mothers
(Baldoni et al., 2009; Martin et al., 2013). These disorders may
overlap with a Couvade syndrome (Trethowan and Conlon, 1965;
Baldoni, 2016) e.g., the manifestation in the father of somatic
complains, female behaviors, and pregnancy concerns that rarely
take on significant psychopathological value.

Anger Attacks and Behavioral Acting Outs
The scientific community has recognized the need to assess
behavioral acting outs and loss of impulse-control in the screening
of PPND (Martin et al., 2013; Madsen, 2019). Anger attacks,
violence, compulsive physical, or sexual activities, extra-marital
relations, fugues from home or at work may accompany or mask
a depressive symptomatology (Baldoni, 2016). Furthermore, it
is necessary to consider the higher suicidal risk in depressed
males (Innamorati et al., 2011), which could often be manifested
through suicidal equivalents (e.g., unnecessarily exposure to
serious danger, practicing harmful, or risk-taking activities).

Addictions
Males during perinatal period tend to report higher rates of
substance use (alcohol, smoking, or drugs) or other addictions
(e.g., gambling, compulsive use of computer, smartphone, or
internet) (Baldoni, 2016; Madsen, 2019). This response generally
constitutes an attempt to control dysregulated mental states
and somatic functions that accompany them. Distressed fathers
can use these behaviors to calm down, get excited, overcome
boredom, or distraction (Baldoni, 2016).

SELF-REPORTED MEASURES FOR THE
SCREENING OF AT-RISK FATHERS

Although gender-related differences in the expression of
perinatal affective disorders have been sufficiently recognized
(Baldoni, 2010; Martin et al., 2013), little attention has been paid
to the assessment of these problems in males (Psouni et al., 2017).
Usually research and screening are based almost exclusively on
self-report tools that only consider symptoms associated with
maternal perinatal depression. Currently, only the Gotland Male
Depression Scale (GMDS; Zierau et al., 2002), the Masculine
Depression Scale (Magovcevic and Addis, 2008), and the Male
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Depression Risk Scale (MDRS-22; Rice et al., 2013) are the specific
tools to assess male symptomatology, but they have not been
developed for the perinatal period. The well-known Edinburgh
Post-natal Depression Scale (Cox et al., 1987), developed for
mothers, has been validated in fathers also (Matthey et al.,
2001; Edmondson et al., 2010; Lai et al., 2010; Loscalzo et al.,
2015) using lower cut-off scores to detect major depression
and anxiety disorders in the latter. However, there is still no
agreement on the optimal cut-off scores for depression and
anxiety, which vary across studies. Although an elevated level of
sensitivity was found with a cut-off of 12, it has been suggested
that EPDS may not be appropriate for mild-minor depression
and anxiety disorder (Massoudi et al., 2013). Moreover, the
well-established two-factor structure of the EPDS in mothers
(depression and anxiety) was not replicated in any of the studies
on fathers (Matthey, 2008; Massoudi et al., 2013; Loscalzo et al.,
2015). Given the different factorial structure, previous research
suggested not using the EPDS to screen for anxiety disorder
in fathers (Matthey, 2008). According to a recent metanalysis
(Cameron et al., 2016), studies based on EPDS used multiple cut-
offs to determine depression generating little comparable results
and the authors pointed out the need to standardize cut-off scores
to produce a more consistent literature. In addition, other studies
used two different questionnaires to assess perinatal depression
in fathers providing contradictory results. In particular, in a
Japanese study (Nishimura and Ohashi, 2010) the CES-D (Center
for Epidemiological Study Depression Scale) (cut-off ≥ 16) and
the EPDS (cut-off ≥ 9), revealed different findings (7.5% of
fathers exceeding the CES-D cutoff, whereas 11.6% the EPDS
cut-off). In a Danish study (Madsen and Juhl, 2007) it was
estimated that 5% of men assessed by EPDS reported post-
natal depression, but using the GMDS the average dropped
to 3.4%. Notably, 20.6% of the at-risk fathers in this sample

exceed the cut-off value only on the GMDS. Similarly, Carlberg
et al. (2018) found that EPDS and GMDS were associated with
different risk factors and prevalence of PPND, suggesting that a
significant number of at-risk fathers would not be detected by
one instrument alone. It is plausible that the two questionnaires
cover different aspects of paternal perinatal distress. In fact, a
recent study (Psouni et al., 2017) revealed that a combination

of the two measures showed higher sensitivity than EPDS
alone. It is also interesting to note that a specific subgroup of
fathers only exhibits externalizing depressive equivalents without
conventional symptoms.

Recently, a team of researchers developed the Perinatal
Assessment of Paternal Affectivity (PAPA) (Baldoni et al., 2016a,b,
2018) a new self-report questionnaire for the screening of
affective symptoms in fathers. This tool is based on recent
research on perinatal affective disorders and assesses different
dimensions of paternal affective suffering: anxiety, depression,
irritability/anger, couple and relational difficulties, somatic
complaints, risky behaviors, and addictions (smoking, alcohol,
drugs, gambling, internet abuse, physical or sexual compulsive,
and risky behavior) considering also some ethnic and socio-
cultural factors.

CONCLUSION

Contemporary research has highlighted the need to assess
perinatal distress using gender-specific tools for mothers and
fathers (Walsh et al., 2020). It is essential to develop new
instruments to evaluate a broad range of depressive equivalents
increasing the sensitivity and specificity of the screening
(Matthey et al., 2001; Baldoni, 2016; Baldoni and Giannotti,
2017; Psouni et al., 2017; Madsen, 2019). Currently, a diagnosis
of Paternal Perinatal Affective Disorder (PPAD) may reflect a
more integrated and inclusive perspective to evaluate men’s
mental health during the perinatal period. This approach may
help in reducing sex disparities and mother-centered bias in
the screening practice of the perinatal affective disorders. An
appropriate screening of at-risk fathers should constitute an
essential prerequisite for perinatal health services, given the
impact of psychological distress on maternal health, family
adaptation, and child development.
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Objective: Most studies investigating the role of parenting behaviors on a child’s
development are directed to mothers. However, recent analyses show that mothers
and fathers have a different influence on a child’s functioning, specifically her/his
temperament. The present study explored the developmental change of parents’
perception of their daughters’ and sons’ temperament and its association with parental
mental health problems.

Methods: The sample included 188 parents (94 couples) and their at-term 94
babies (55.3% boys, 44.7% girls). Assessments by self-reports were conducted at 3
(Time 1) and 12 (Time 2) months after the children’s birth; at Time 1, mothers and
fathers independently answered: the State–Trait Anxiety Inventory (STAI), the Edinburgh
Postnatal Depression Scale (EPDS), and the Infant Behavior Questionnaire (IBQ-R). At
Time 2, EPDS, STAI, and IBQ-R were again administered to mothers and fathers.

Results: In general, mothers and fathers would give similar descriptions of their child’s
temperament throughout the first year of life; however, infant temperament showed
developmental changes as well as gender differences. Mother and father anxiety and
depression symptoms are associated with the infants’ negative affectivity. Also, mothers
with high anxiety and depression levels perceive their infants with a minor tendency
to approach novelty, to seek environmental stimulation, and to express/experience
positive emotions.

Conclusion: The results highlight the need to screen for infants’ temperament
vulnerabilities in the context of maternal and paternal depression in order to protect
the child from behavioral, cognitive, and emotional difficulties and to create specific
programs aimed at preventing dysfunctional parent–infant relationships.

Keywords: postnatal parental anxiety, postnatal parental depression, infant temperament, gender differences,
longitudinal study
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INTRODUCTION

Temperament may be defined “as the infant’s threshold
for positive and negative reactivity and the intensity of
its reaction to stimuli” (Austin et al., 2005, p.184), and
it is assumed to be biologically based, although it is also
shaped by environmental experiences (Zentner and Bates, 2008;
Montirosso et al., 2011).

Difficult temperament is characterized by negative
affect, feeding and sleeping problems, sensory difficulties,
and trouble in adjusting to novelty (Henderson and
Wachs, 2007; Zentner and Bates, 2008). These features
seem to constitute a risk for later emotional and
behavioral problems (Bates, 2001; Guerin et al., 2003;
Posner and Rothbart, 2007).

It has been demonstrated that perinatal maternal anxiety and
depression are related to infants’ higher stress sensitivity and
inadequate affective and cognitive regulation (Essex et al., 2002;
Austin et al., 2005; Coplan et al., 2005; Pesonen et al., 2004;
Hammarberg et al., 2008).

Furthermore, it has been proven that depressed mothers tend
to perceive their babies as difficult, possibly due to their trouble in
understanding their infants’ signals (Schuetze and Zeskind, 2001;
McGrath et al., 2008).

Most studies have targeted maternal perinatal anxiety and
depression; however, a growing body of research indicates
that fathers’ anxiety and depression is also relevant for the
child’s development (Edhborg et al., 2005; van den Berg
et al., 2009; Hohmann-Marriott, 2011). In fact, fathers with
self-reported depression, like mothers, would also perceive
their children as fussier and more difficult (Atella et al.,
2003; Davé et al., 2005). Potapova et al. (2014) confirmed
these findings, highlighting the relevance of paternal
internalizing problems, parenting-related stress, and infant
temperament for their child’s emotional and behavioral
regulation capacity.

However, several scholars showed differences in the rates
of child temperament on behalf of mothers and fathers.
Huynh et al. (2014), for instance, showed that only maternal
depression was directly linked with more difficult temperament,
whereas paternal depression was significantly related with
their child’s difficult temperament only in the presence of
maternal depression.

Differences also emerge with respect to the infants’ gender.
Else-Quest et al. (2006) meta-analysis indicated that – in children
from 3 months to 13 years of age – inhibitory control and
perceptual sensitivity are significantly higher among girls, whereas
activity and high-intensity pleasure are higher among boys; no
gender difference emerged in negative affectivity.

With respect to fathers, Crick and Zahn–Waxler (2003)
demonstrated that fathers’ surgency predicted surgency at
4 months only for girls, whereas fathers’ parenting competence
predicted regulation/orienting at 6 months only for boys. In
addition, fathers’ reports seem to be more influenced by their
child’s gender than mothers’ (Parade and Leerkes, 2008; Bayly and
Gartstein, 2013). Indeed, Snow et al. (1983) found that fathers
support and engage more with their daughters. Instead, fathers

are mostly involved in developing early regulation in their infant
boys (Schoppe-Sullivan et al., 2006).

Accordingly to the above the literature, the aims of this study
were to:

(a) Evaluate differences between fathers’ and mothers’
postnatal anxiety and depression symptoms and the
perception of infant temperament.

(b) Evaluate, separately for mothers and fathers, the
developmental change in infant temperament and if
the perception of child temperament is different with
respect to the infants’ gender.

(c) Examine whether mother’s and father’s postnatal anxiety
and depression, assessed at 3 and 12 months postpartum
(Time 1 and Time 2), are associated with perceived infant’s
temperament (Time 1 and Time 2).

Participants
The study participants were 188 parents (94 couples) and their
94 healthy babies (55.3% boys, 44.7% girls). Of the parents,
78.7% were married couples, and 21.3% were cohabiting; 6.4%
of the mothers and 17% of the fathers had an elementary school
qualification, 66% of the mothers and 63.8% of the fathers had a
high-school qualification, and 27.7% of the mothers and 19.1% of
the fathers a college degree. Mothers’ mean age ranged from 26
to 42 years (MAge = 34.9 years, SD = 3.6 years), and fathers’ mean
age ranged from 27 to 55 years (MAge = 38.3 years, SD = 5 years).
The median income of the parents belonged to the Italian middle
working class and socioeconomic status as assessed by a detailed
questionnaire and according to the Istituto Nazionale di Statistica
classification (ISTAT, 2013). No participant was undergoing
medical/psychological treatment at the time of assessment.

Measures
Parental Depression
To measure depression symptoms, we utilized the Edinburgh
Postnatal Depression Scale (EPDS; Cox et al.1987). It is a
self-report form containing 10 items focused on depression
symptoms happening within the previous 7 days. The overall
score is computed by adding items, each scored on a four-point
Likert scale. The adopted cutoff score was >8/9, as recommended
by the Italian validated translation (Benvenuti et al., 1999).

In the current study, the internal consistency coefficient for the
mothers was α = 0.80 at Time 1 and α = 0.82 at Time 2; for the
fathers, it was α = 0.77 at Time 1 and α = 0.75 at Time 2.

Parental Anxiety
To measure anxiety symptoms, we used the State–Trait Anxiety
Inventory (STAI; Spielberger et al., 1983). It is a commonly used
self-report form for trait and state anxiety. STAI has 20 items for
evaluating trait anxiety (STAI-T) and 20 for state anxiety (STAI-
S). The items are evaluated on a four-point Likert scale. The
adopted cutoff score was >40, as recommended by the Italian
validated translation (Pedrabissi and Santinello, 1989).

In the current study, the internal consistency coefficient for
STAI-S was α = 0.89 at Time 1 and α = 0.90 at Time 2 for the
mothers; for the fathers, it was α = 0.92 at Time 1 and α = 0.88
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at Time 2. The internal consistency coefficient for STAI-T was
α = 0.88 at Time 1 and α = 0.84 at Time 2 for the mothers; for the
fathers, it was α = 0.91 at Time 1 and α = 0.87 at Time 2.

Child Temperament
To measure child temperament, we used the Infant Behavior
Questionnaire [IBQ-R; Gartstein and Rothbart, 2003; Italian
Validation by Montirosso et al. (2011)]. It is a 191-item
parent-report form of temperament designed for use with
children between ages 3 and 12 months. The IBQ-R yields
14 scales that form three higher-order factors (Montirosso
et al., 2011): a Positive Affectivity/Surgency factor, containing
approach, vocal reactivity, high-intensity pleasure, smiling and
laughter, activity level, and perceptual sensitivity subscales;
a Negative Affectivity factor, including sadness, distress to
limitations, fear, and low falling reactivity subscales; and
an Orienting/Regulatory Capacity factor, including low-
intensity pleasure, cuddliness, duration of orienting, and
soothability subscales.

Mothers and fathers rated the frequency of infant behaviors
on a scale from 1 (never) to 7 (always). In the current
study, the internal consistency coefficient was calculated for
the three overarching factor scores of the IBQ-R for both
mothers and fathers.

The alpha coefficients for Positive Affectivity/Surgency were
α = 0.74 (Time 1) and α = 0.73 (Time 2) for the mothers; for the
fathers, they were α = 0.76 (Time 1) and α = 0.73 (Time 2).

The alpha coefficients for Negative Affectivity were α = 0.72
(Time 1) and α = 0.74 (Time 2) for mothers; for the fathers, they
were α = 0.71 (Time 1) and α = 0.73 (Time 2).

The alpha coefficients for Orienting/Regulatory Capacity were
α = 0.72 (Time 1) and α = 0.75 (Time 2) for the mothers; for the
fathers, they were α = 0.71 (Time 1) and α = 0.74 (Time 2).

The IBQ-R factor scale scores showed stability from 3 to
12 months (r = 0.55, p < 0.001, for Positive Affectivity/Surgency;
r = 54, p < 0.001, for Negative Affectivity; and r = 0.61, p < 0.001
for Orienting/Regulatory Capacity). In addition, the Positive
Affectivity/Surgency and Orienting/Regulatory Capacity factor
scales are intercorrelated with each other (r = 0.48, p < 0.001,
at Time 1 and r = 0.58, p < 0.001, at Time 2).

Procedure
The study design attained approval from academy ethics
committees. All parents signed a written informed consent
questionnaire and received an informative sheet on
the investigation.

At 3 months after their child’s birth (Time 1), mothers and
fathers independently filled out: the STAI (Spielberger et al.,
1983), EPDS (Cox et al., 1987), and IBQ-R (Gartstein and
Rothbart, 2003). At 12 months after their child’s birth (Time 2),
mothers and fathers were again asked to fill out the EPDS, the
STAI, and the IBQ-R.

Data Analysis
The data were preliminarily examined for errors and outliers.
Preliminary analysis showed that data were mostly complete for
both mother and father variables. Specifically, there were no

missing data for mothers’ and fathers’ age, mothers’ and fathers’
educational levels, and mothers’ EPDS and STAI scores at Time
1. The following measures had missing data for fewer than 3% of
the participants: fathers’ EPDS, STAI, and IBQR scores at Time
1, mothers’ EPDS and STAI at Time 2, and IBQR scores at Time
1 and Time 2. Finally, fathers’ EPDS, STAI, and IBQR scores at
Time 2 had 4–5% of missing data. Missing data were corrected
with mean imputation in total scores of scales (Graham, 2009).

Differences between mothers and fathers in anxiety,
depression, and perception of infant temperament were
investigated through a series of Student’s paired t-tests.

Repeated-measures analysis of variance (ANOVA) was
applied to evaluate differences in temperament between
boys and girls at each time of assessment. Specifically, for
each IBQ-R factor scale and each temperament scale score,
a within–between repeated-measures ANOVA was run
to examine between-group (boys vs. girls) differences in
temperament by time of evaluation (Time 1 and Time 2). To
evaluate significant effects, Bonferroni correction for multiple
comparisons was applied.

Effect sizes were estimated using Cohen’s d for
t-test and partial eta squared (ηp

2) for ANOVA
(Gravetter and Wallnau, 2006).

Pearson correlation coefficients were calculated to test
bivariate associations between the mothers’ or fathers’
anxiety/depressive symptoms and the perceived infants’
temperament scores at both Times 1 and 2.

RESULTS

Differences Between Fathers’ and
Mothers’ Postnatal Anxiety and
Depression Symptoms and Perception of
Infant Temperament
Table 1 presents the statistical results of the paired comparison
t-test.

The results showed that mothers showed more depressive
symptoms than their partners at both times (Time 1 and
Time 2). However, the mean scores for both mothers and
fathers were under the cutoff point for risk of clinical
depression. Similarly, mothers showed more anxious symptoms
than fathers at both times. Nevertheless, in this case, the
mean scores for both mothers and fathers were under
the STAI cutoff.

As concerns IBQ-R, differences between the mothers and
fathers within each couple were found with respect to the
specific dimensions of the infants’ Positive Affectivity/Surgency
and Negative Affectivity. Specifically, at Time 1, the mothers
perceived their infant as having more motor activity compared
to their partners. Also, at Time 2, the mothers perceived
their infant as more positively responsive in terms of their
levels of high-intensity pleasure, vocal reactivity, approach,
excitement, and positive anticipation of pleasurable activities
compared to fathers.
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TABLE 1 | Descriptive statistics and parents’ comparisons for the EPDS, STAI, and IBQ-R factor and dimension scores.

Time 1 Time 2

Mothers Fathers Mothers Fathers

N = 94 N = 94 N = 94 N = 94

Mean score (SD) Mean score (SD) T p d Mean score (SD) Mean score (SD) t p d

EPDS 6.24 (4.10) 4.15 (2.81)a 4.52 0.000 0.46 5.93 (3.32)a 3.32 (2.73)b 6.96 0.000 0.72

STAI—State 33.60 (7.16) 31.67 (5.96)a 2.32 0.02 0.24 34.99 (8.36)a 30.76 (6.22)d 4.61 0.000 0.48

STAI—Trait 33.55 (6.75) 31.63 (6.54)a 2.19 0.03 0.23 33.39 (6.68)a 31.06 (5.75)d 2.96 0.004 0.31

IBQ-R—PAS 4.24 (0.69)b 4.16 (0.75)a 1.11 0.27 0.08 4.97 (0.53)c 4.86 (0.52)e 1.72 0.09 0.18

Approach 4.45 (1.20)b 4.27 (1.17) c 1.43 0.16 0.15 5.44 (0.85)c 5.21 (0.94)e 2.29 0.03 0.23

Vocal reactivity 4.36 (1.00)b 4.20 (1.00)c 1.33 0.19 0.14 5.13 (0.81)c 4.92 (0.78)e 2.23 0.03 0.23

High pleasure 5.25 (1.10)b 5.11 (1.11)c 1.13 0.26 0.12 6.09 (0.6)c 5.80 (0.79)e 2.63 0.002 0.33

Smiling and laughter 4.27 (1.00)b 4.36 (1.01)c −0.84 0.41 0.09 4.67 (0.86)c 4.61 (0.9)e 0.61 0.54 0.07

Activity level 3.61 (0.81)b 3.41 (0.80)c 2.25 0.03 0.24 4.01 (0.81)c 3.98 (0.89)e 0.30 0.77 0.03

Perceptual sensitivity 3.52 (0.86)b 3.58 (0.77)c −0.37 0.69 0.06 4.46 (1.05)c 4.43 (1.03)e 0.20 0.85 0.02

IBQ-R—NA 3.22 (0.48)a 3.28 (0.49)b −0.90 0.37 0.11 3.58 (0.53)c 3.54 (0.51)e 0.83 0.41 0.08

Sadness 2.95 (0.99)a 2.89 (0.82)b 0.53 0.60 0.06 2.97 (0.78)c 2.95 (0.9)e 0.26 0.80 0.02

Distress to limitations 3.31 (0.79)a 3.24 (0.77)b 0.98 0.33 0.10 3.97 (0.86)c 3.78 (0.78)e 2.32 0.02 0.24

Fear 2.13 (0.72)a 2.25 (0.77)b −1.32 0.19 0.14 2.76 (0.83)c 2.87 (0.87)e −1.23 0.22 0.12

Falling reactivity 4.51 (1.07)a 4.51 (1.17)b −0.03 0.98 0.00 4.47 (1.10)c 4.56 (1.02)e −0.81 0.42 0.08

IBQ-R—ORC 4.78 (0.63)a 4.67 (0.68)b 1.55 0.12 0.16 4.73 (0.61)c 4.73 (0.63)e −0.06 0.95 0.00

Low pleasure 5.30 (1.00)a 5.10 (0.99)b 1.84 0.07 0.18 5.02 (1.00)c 5.10 (1.17)e −0.68 0.50 0.07

Cuddliness 5.28 (1.16)a 5.22 (1.13)b 0.92 0.36 0.06 5.23 (1.03)c 5.11 (1.06)e 1.39 0.17 0.14

Duration of orienting 4.01 (1.00)a 3.93 (1.16)b 0.57 0.57 0.06 3.85 (0.96)c 4.00 (0.99)e −1.30 0.20 0.14

Soothability 4.54 (0.85)a 4.49 (1.03)b 0.45 0.66 0.05 4.80 (0.95) c 4.71 (0.91)e 0.99 0.32 0.10

PAS = Positive Affectivity/Surgency; NA = Negative Affectivity; ORC = Orienting/Regulatory Capacity; EPDS = Edinburgh Postnatal Depression Scale; STAI = State–Trait
Anxiety Inventory (STAI); IBQ-R = Infant Behavior Questionnaire. Results for EPDS, STAI scores, and IBQR factor scores shown in bold. a One participant had missing
value(s) on only one or two items. b Two participants had missing value(s) on only one or two items. c Three participants had missing value(s) on only one or two items. d

Four participants had missing value(s) on only one or two items. e Five participants had missing value(s) on only one or two items.

The Developmental Change and Gender
Differences in Perceived Infant
Temperament
A 2 (gender: boys vs. girls) × 2 (time: Time 1 vs. Time 2) repeated-
measures ANOVA was performed for each IBQR factor scale
and subscale score.

Table 2 presents the statistical results of all main effects for
gender, age, and interactions for each factor scale and IBQR
subscale score. Means and SDs for all factor and subscales scores
at Time 1 and Time 2 for boys and girls are shown in Table 3.

Mothers
Gender effects showed higher fear and cuddliness scores
in girls: mothers perceived girls as more distressed in
response to unexpected changes in stimulation as well as
more positively responsive in terms of their levels of cuddliness
compared to boys.

Age differences indicated that between 3 and 12 months of age,
mothers perceive that their infants become higher on Positive
Affectivity/Surgency and on all the subscales contributing
to this factor as well as on Negative Affectivity and the
associated subscales of distress to limitation and fear. No age
effects were found for Orienting/Regulatory Capacity except
for low pleasure and soothability subscales; mothers perceive

that their infants become lower in low pleasure and higher
on soothability.

Gender × children’s age interactions were significant for the
activity level subscale. This significant interaction was interpreted
using a follow-up test that examined the effect separately at Time
1 and Time 2. Results showed that at 12 months of age, mothers
perceive boys as being characterized by more locomotor activity,
movement of the arms and legs, and squirming than girls, t
(92) = 2.33, p = 0.02, d = 0.49.

Fathers
As concerns fathers, gender effects showed higher high pleasure
scores in boys and higher cuddliness scores in girls.

Fathers perceive their boys as more positively responsive in
terms of their levels of high-intensity pleasure compared to girls,
while they perceive girls as more positively responsive in terms of
their level of cuddliness compared to boys.

Age differences indicated that between Time 1 and Time
2, fathers perceive that their infants become higher on
Positive Affectivity/Surgency and on all subscales contributing
to this factor as well as on Negative Affectivity and on the
associated subscales of distress to limitation and fear. No age
effects were found for Orienting/Regulatory Capacity and the
associated subscales.

Frontiers in Psychology | www.frontiersin.org 4 August 2020 | Volume 11 | Article 206619

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-02066 August 18, 2020 Time: 17:31 # 5

Sechi et al. Parental Mental Health and Infants’ Temperament

TABLE 2 | Effects of gender, children’s age, and their interactions on IBQ-R factors and dimensions.

Interactions of

Gender Children’s age Gender × Children’s age

Mothers F p η p
2 F p η p

2 F p η p
2

PAS 0.01 0.94 0.00 131.03 0.000 0.59 1.75 0.19 0.19

Approach 0.04 0.85 0.00 62.72 0.000 0.41 0.08 0.78 0.00

Vocal reactivity 0.31 0.58 0.00 60.88 0.000 0.40 0.13 0.72 0.00

High pleasure 2.68 0.11 0.03 49.49 0.000 0.35 0.43 0.51 0.01

Smiling and laughter 0.02 0.90 0.00 12.09 0.001 0.12 1.43 0.23 0.02

Activity level 0.57 0.45 0.01 12.75 0.001 0.12 7.37 0.01 0.07

Perceptual sensitivity 0.94 0.34 0.01 63.33 0.000 0.41 1.94 0.17 0.02

NA 4.45 0.04 0.05 48.61 0.000 0.35 0.00 0.95 0.00

Sadness 0.94 0.34 0.01 0.60 0.81 0.00 0.43 0.51 0.01

Distress to limitations 0.90 0.35 0.01 63.53 0.000 0.41 0.86 0.36 0.01

Fear 13.00 0.001 0.12 50.45 0.000 0.35 0.01 0.94 0.00

Falling reactivity 0.17 0.69 0.00 0.20 0.66 0.00 0.46 0.50 0.01

ORC 2.53 0.12 0.03 1.33 0.25 0.01 0.43 0.52 0.01

Low pleasure 0.05 0.83 0.00 7.01 0.01 0.07 1.47 0.23 0.02

Cuddliness 9.16 0.003 0.09 0.12 0.74 0.00 0.19 0.66 0.00

Duration of orienting 0.02 0.89 0.00 2.74 0.10 0.03 0.05 0.82 0.00

Soothability 1.10 0.30 0.01 9.30 0.003 0.09 1.03 0.31 0.01

Fathers F p η p
2 F p η p

2 F p η p
2

PAS 0.16 0.69 0.00 88.50 0.000 0.5 0.31 0.58 0.00

Approach 0.01 0.93 0.00 61.30 0.000 0.4 0.88 0.35 0.01

Vocal reactivity 1.47 0.23 0.02 46.02 0.000 0.3 0.19 0.67 0.00

High pleasure 8.02 0.006 0.10 29.58 0.000 0.2 0.16 0.69 0.00

Smiling and laughter 0.04 0.84 0.00 6.97 0.01 0.1 0.10 0.75 0.00

Activity level 1.73 0.47 0.02 22.94 0.001 0.2 3.76 0.67 0.04

Perceptual sensitivity 0.04 0.84 0.00 48.60 0.000 0.3 0.32 0.57 0.00

NA 0.83 0.36 0.01 19.82 0.000 0.2 0.66 0.42 0.01

Sadness 0.00 0.97 0.00 0.25 0.62 0.000 0.00 1.00 0.00

Distress to limitations 0.59 0.45 0.01 33.80 0.000 0.30 0.15 0.70 0.00

Fear 2.83 0.10 0.03 27.41 0.000 0.2 1.1 0.30 0.01

Falling reactivity 1.00 0.32 0.01 0.21 0.65 0.02 0.61 0.44 0.01

ORC 1.90 0.17 0.02 0.56 0.46 0.01 0.04 0.84 0.00

Low pleasure 0.70 0.41 0.01 0.01 0.94 0.00 0.41 0.52 0.00

Cuddliness 8.10 0.005 0.10 0.41 0.53 0.00 0.13 0.72 0.00

Duration of orienting 0.36 0.55 0.00 0.26 0.61 0.00 0.08 0.78 0.00

Soothability 0.54 0.43 0.01 3.62 0.06 0.04 0.05 0.83 0.00

2 (gender) × 2 (time) repeated-measures ANOVA results. Results for IBQR factor scores shown in bold. Error degrees of freedom for F statistics were 1.92 for the three
factor scales and for the 14 subscales.

Finally, we did not find significant interactions between
Gender and Children’s Age for any factor or subscale.

Associations Between Parent’s Postnatal
Anxiety and Depression and Perceived
Infant’s Temperament
Since the IBQ-R involves so many subscales, we examined the
relationship between the EPDS and STAI scores and the IBQ-
R factor scores. Pearson correlations between maternal and

paternal measures and IBQ-R factors scores at Times 1 and 2 are
shown in Table 4.

Mothers
As concerns mothers, the results showed that maternal
anxiety and depression symptoms had a negative significant
relationship with Positive Affectivity/Surgency and a positive
significant relationship with Negative Affectivity at both
times, whereas no significant correlations were observed
between maternal depression and the Orienting/Regulatory
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TABLE 3 | Means and SDs of IBQ-R factor and dimension scores by children’s age (Time 1 and Time 2) and gender.

Children’s age Gender

Time 1 Time 2 Time 1 Time 2

Mothers Total sample
mean score (SD)

Total sample
mean score (SD)

Boys (N = 52)
Mean score (SD)

Girls (N = 42)
Mean score (SD)

Boys (N = 52)
Mean score (SD)

Girls (N = 42)
Mean score (SD)

PAS 4,24 (0.69) 4.97 (0.53) 4.2 (0.6) 4.3 (0.8) 5.0 (0.5) 4.9 (0.5)

Approach 4.45 (1.20) 5.44 (0.85) 4.5 (1.1) 4.4 (1.3) 5.4 (0.9) 5.4 (0.8)

Vocal reactivity 4.36 (1.00) 5.13 (0.81) 4.3 (1.1) 4.4 (0.9) 5.1 (0.9) 5.2 (0.7)

High pleasure 5.25 (1.10) 6.09 (0.6) 5.4 (0.9) 5.1 (1.3) 6.1 (0.5) 6.0 (0.7)

Smiling and laughter 4.27 (1.00) 4.67 (0.86) 4.2 (1.0) 4.4 (1.0) 4.7 (0.9) 4.6 (0.8)

Activity level 3.61 (0.81) 4.01 (0.81) 3.5 (0.7) 3.7 (0.9) 4.2 (0.9) 3.8 (0.6)

Perceptual sensitivity 3.52 (0.86) 4.46 (1.05) 3.4 (1.2) 3.7 (1.2) 4.4 (1.0) 4.5 (1.1)

NA 3.22 (0.48) 3.58 (0.53) 3.1 (0.5) 3.3 (0.5) 3.5 (0.6) 3.7 (0.5)

Sadness 2.95 (0.99) 2.97 (0.78) 2.9 (0.9) 3.0 (1.1) 2.9 (0.8) 3.1 (0.7)

Distress to limitations 3.31 (0.79) 3.97 (0.86) 3.3 (0.8) 3.3 (0.8) 3.9 (0.9) 4.1 (0.7)

Fear 2.13 (0.72) 2.76 (0.83) 1.9 (0.5) 2.4 (0.8) 2.5 (0.8) 3.0 (0.8)

Falling reactivity 4.51 (1.07) 4.47 (1.10) 4.4 (1.1) 4.6 (1.1) 4.5 (1.2) 4.5 (1.0)

ORC 4.78 (0.63) 4.73 (0.61) 4.7 (0.6) 4.9 (0.7) 4.7 (0.6) 4.8 (0.6)

Low pleasure 5.30 (1.00) 5.02 (1.00) 5.3 (1.0) 5.4 (1.0) 5.1 (1.0) 4.9 (1.0)

Cuddliness 5.28 (1.16) 5.23 (1.03) 5.1 (1.2) 5.6 (1.1) 5.0 (1.0) 5.6 (1.0)

Duration of orienting 4.01 (1.00) 3.85 (0.96) 4.0 (1.0) 4.0 (1.0) 3.8 (0.9) 3.9 (1.1)

Soothability 4.54 (0.85) 4.80 (0.95) 4.4 (0.8) 4.7 (1.0) 4.8 (1.0) 4.8 (0.9)

Time 1 Time 2 Time 1 Time 2

Fathers Total sample
mean score (SD)

Total sample
mean score (SD)

Boys (N = 52)
Mean score (SD)

Girls (N = 42)
Mean score (SD)

Boys (N = 52)
Mean score (SD)

Girls (N = 42)
Mean score (SD)

PAS 4.16 (0.75) 4.86 (0.52) 4.2 (0.8) 4.1 (0.7) 4.9 (0.5) 4.9 (0.5)

Approach 4.27 (1.17) 5.21 (0.94) 4.3 (1.1) 4.2 (1.2) 5.2 (0.9) 5.3 (0.9)

Vocal reactivity 4.20 (1.00) 4.92 (0.78) 4.1 (1.1) 4.3 (0.9) 4.8 (0.8) 5.0 (0.8)

High pleasure 5.11 (1.11) 5.80 (0.79) 5.3 (1.0) 4.9 (1.2) 6.0 (0.7) 5.6 (0.8)

Smiling and laughter 4.36 (1.01) 4.61 (0.9) 4.4 (1.0) 4.3 (1.0) 4.6 (0.9) 4.6 (0.9)

Activity level 3.41 (0.80) 3.98 (0.89) 3.4 (0.8) 3.4 (0.8) 4.1 (0.9) 3.8 (0.8)

Perceptual sensitivity 3.58 (0.77) 4.43 (1.03) 3.6 (1.2) 3.6 (1.1) 4.4 (1.1) 4.5 (0.9)

NA 3.28 (0.49) 3.54 (0.51) 3.2 (0.5) 3.3 (0.5) 3.5 (0.6) 3.6 (0.4)

Sadness 2.89 (0.82) 2.95 (0.9) 2.9 (0.8) 2.9 (0.8) 2.9 (1.0) 2.9 (0.8)

Distress to limitations 3.24 (0.77) 3.78 (0.78) 3.2 (0.8) 3.3 (0.8) 3.7 (0.9) 3.8 (0.7)

Fear 2.25 (0.77) 2.87 (0.87) 2.1 (0.6) 2.4 (0.9) 2.8 (1.0) 2.9 (0.7)

Falling reactivity 4.51 (1.17) 4.56 (1.02) 4.6 (1.1) 4.4 (1.2) 4.6 (1.1) 4.5 (0.9)

ORC 4.67 (0.68) 4.73 (0.63) 4.6 (0.7) 4.8 (0.7) 4.7 (0.7) 4.8 (0.6)

Low pleasure 5.10 (0.99) 5.10 (1.17) 5.1 (1.1) 5.1 (0.9) 5.2 (1.3) 5.0 (1.0)

Cuddliness 5.22 (1.13) 5.11 (1.06) 4.9 (1.2) 5.5 (1.0) 4.8 (1.1) 5.4 (1.0)

Duration of orienting 3.93 (1.16) 4.00 (0.99) 3.9 (1.1) 4.0 (1.2) 4.0 (0.9) 4.0 (1.1)

Soothability 4.49 (1.03) 4.71 (0.91) 4.4 (1.0) 4.5 (1.0) 4.6 (0.9) 4.8 (0.9)

Results for IBQR factor scores shown in bold.

Capacity factor scale at both times; instead, maternal anxiety
had a significant relationship with Orienting/Regulatory
Capacity at Time 2.

Fathers
As concerns fathers, the results showed that paternal
anxiety and depression symptoms had a positive significant
relationship with Negative Affectivity at both times, whereas
no significant correlations were observed between paternal

anxiety and depression and the Positive Affectivity/Surgency and
Orienting/Regulatory Capacity scores at both times (Table 4).

DISCUSSION

The main objective of our study was to assess differences
and similarities between mothers’ and fathers’ perception of
their infant’s temperament, to assess if the perception of infant
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TABLE 4 | Pearson correlations between maternal and paternal measures and IBQ-R factor scales.

IBQ-R factor scales

Maternal measures PAS Time 1 NA Time 1 ORC Time 1 PAS Time 2 NA Time 2 ORC Time 2

Maternal measures PAS Time 1 NA Time 1 ORC Time 1 PAS Time 2 NA Time 2 ORC Time 2

EPDS Time 1 -.208* .285** -.131 -.245* .225* -.172

STAI—STATE Time 1 -.075 .280** -.119 -.259* .206* -.292**

STAI—TRAIT Time 1 -.066 .262* -.076 -.255* .240* -.225*

EPDS Time 2 -.100 .223* -.084 -.222* .267** -.150

STAI—STATE Time 2 .016 .151 -.039 -.197 .250* -.212*

STAI—TRAIT Time 2 -.099 .196 -.117 -.243* .236* -.255*

IBQ-R factor scales

Paternal measures PAS Time 1 NA Time 1 ORC Time 1 PAS Time 2 NA Time 2 ORC Time 2

EPDS Time 1 -.085 .289** -.111 -.051 .219* -.115

STAI—STATE Time 1 .063 .296** -.041 -.049 .272** -.060

STAI—TRAIT Time 1 -.010 .291** .002 .026 .204* -.016

EPDS Time 2 -.048 .255* -.144 -.020 .209* -.102

STAI—STATE Time 2 .049 .161 .004 .024 .252* -.023

STAI—TRAIT Time 2 -.148 .337** -.108 -.126 .291** -.170

*p < 0.05; **p < 0.01.

temperament is different in reference to the age and gender of the
baby and to evaluate the association between parents’ postnatal
anxiety and depression symptoms and the perception of their
infants’ temperament.

Differences and Similarities Between
Mothers’ and Fathers’ Postnatal Anxiety
and Depression Symptoms and the
Perception of Their Infant’s
Temperament at Time 1 and Time 2
We have confirmed that women presented higher scores of self-
reported postnatal anxiety and depression compared to men,
indicating that mothers, more than fathers, are at higher risk
to develop affective issues after the birth of their child (Matthey
et al., 2003; Cameron et al., 2016; Vismara et al., 2016).

In general, mothers and fathers would give similar
descriptions of their child’s temperament throughout the
first year of life, although a few noteworthy differences emerged.
Specifically, at 3 months of age, the mothers perceive their infant
as having more motor activity compared to their partners. This
result may be explained by the fact that mothers are the primary
caregiver in the earliest stages of life of their babies. Mothers are
the person who is mainly engaged in her baby’s physical care and
rearing and need to respond to their infants’ signals that they
are learning to interpret. With time, mothers are more capable
of acknowledging their child’s demands, and the interactions are
easier and more meaningful. Indeed, at 12 months of age, the
mothers perceive their infant as more positively responsive in
terms of their levels of high-intensity pleasure, vocal reactivity,
approach, excitement, and positive anticipation of pleasurable
activities compared to fathers, who are at the beginning of their
active involvement with their infant, who is, for her/his part,

developing more and more social and interactive skills. These
results are in line with other research (Prino et al., 2016; Vismara
et al., 2016; Rollè et al., 2017).

Developmental Change and Gender
Differences in Perceived Infant
Temperament
In our group, most of the perceived temperamental
characteristics showed developmental change for both mothers
and fathers, as reported by other scholars (Planalp et al., 2013;
Laceulle et al., 2014; Zhang et al., 2018). Also, in our sample,
the global factors of Positive Affectivity/Surgency and Negative
Affectivity increased. We also highlight the increase in the
following subscales: activity level, distress to limitation, fear,
smiling and laughter, high pleasure, perceptual sensitivity,
approach, and vocal reactivity. Instead, only mothers reported
a higher level of soothability and a decrease of low pleasure.
The remaining subscales did not show significant variations but,
rather, stability. These data seem to confirm how in early infancy,
motor activity and the expression of positive and negative
affectivity are crucial features of this developmental stage
(Gartstein and Rothbart, 2003; Rothbart and Gartstein, 2008).
Indeed, children’s improvements in motor skills are matched with
more sophisticated cognitive abilities that allow better emotional
and behavioral control (Planalp et al., 2017). Furthermore,
temperament itself, although biologically based, may be changed
by the interaction of the children with their milieu (Rothbart,
2011; Perry et al., 2018); therefore, environmental epigenetics
processes may account for temperamental characteristics and
their lack of stability (Gartstein and Skinner, 2018).

Additionally, we found, also in accordance with other research
(Ready et al., 2005; Else-Quest et al., 2006; Cameron Ponitz et al.,
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2008; Else-Quest, 2012; Coe et al., 2020), differences in relation to
the gender of parents and specific temperamental characteristics
of girls and boys.

In particular, both mothers and fathers perceive girls as
more positively responsive in terms of their levels of cuddliness
compared to boys.

The mothers perceive girls as more distressed in response to
unexpected changes in stimulation, novel physical objects, or
social stimuli than boys. Also, only at 12 months of age, the
mothers perceive boys as characterized by greater motor activity,
squirming, and locomotor movement.

Fathers instead perceive boys as more positively responsive
in terms of their levels of enjoyment associated with high
stimulus intensity, rate, complexity, novelty, and incongruity
compared to girls.

These data corroborate several scholars who proved that
parents tend to behave differently with sons and daughters.
These behaviors and attitudes appear to be neurobiologically
grounded (Mascaro et al., 2017), as well as culturally defined
(Lipowska et al., 2016). However, it is important to underline
that both child and parent gender as well as dispositional
characteristics may mutually influence the parent–child
relationship (Sameroff, 2010).

Association Between Parents’ Postnatal
Anxiety and Depression Symptoms and
the Perception of Their Infants’
Temperament
Maternal and paternal anxiety and depression symptoms are
associated with infants’ negative affectivity defined in terms of
fear, sadness, frustration, and discomfort. Mothers with high
anxiety and depression levels perceived their infants as having a
lower tendency to approach novelty, to search for environmental
stimulation, and to display and feel positive emotions. Finally,
only at 12 months of age of the infants, maternal anxiety is
negatively associated with infant duration of orienting attention,
soothability, cuddliness, and enjoyment of low-intensity activities
(Hanington et al., 2010; Prino et al., 2016).

These findings confirm that mothers who report prenatal and
postnatal anxiety and depression tend to perceive their infants as
fussier, slower to adapt to novelty, and more difficult than control
groups (Austin et al., 2005; Blair et al., 2011). Less is known
on fathers; however, the existing data show a similar association
as in mothers: higher levels of reported depressive and anxiety
symptoms are related to the perception of a more difficult-
tempered infant, who is described as substantially fussier (Davé
et al., 2005; Kerstis et al., 2013). We believe that these difficulties
arise from the quality of the caregiving relationship in the context
of parental anxiety and depressive symptoms. Interestingly,
Hanington et al. (2010) found that fathers’ symptoms were
significantly associated only with male children’s temperament.

Indeed, it is now consistently proven that boys exhibit
higher activity levels and need their caregiver to function as an
external regulator, while girls show higher shyness but better
self-soothing abilities (Planalp et al., 2017; Arace et al., 2019).
Certainly, we may then conceive emotion regulation as a central
aspect of temperament, which is, in turn, linked to the risk

of developing psychological difficulties (Gartstein and Skinner,
2018). Typically, girls show more internalizing problems, whereas
boys have higher externalizing problems (Letourneau et al.,
2019). However, such outcomes must consider the transactional
processes among genes and environment, especially parental
characteristics and caregiving abilities.

Limitations
Some limitations of the present study should be observed.
First, maternal and paternal anxiety and depressive symptoms
were self-reported; therefore, findings must be interpreted with
caution in terms of the association between parental mental
health problems and child temperament.

Indeed, the participants were all primiparous parents
belonging to a non-clinical, low-psychosocial-risk sample;
therefore, the generalizability of our results needs
further confirmation.

Furthermore, child temperament is assessed in terms of
parental perception, and it could be influenced by their mental
health. However, it is important to consider these subjective
experiences. Indeed, an active and challenging baby may be
particularly difficult for a parent who is depressed and/or anxious,
increasing the likelihood of poor outcomes for both the child
and the parents (Austin et al., 2005). Also, even if there is some
overlapping between parental perception and a professional’s
observation of infant behavior (Planalp et al., 2017), both
methods should be included in future studies to give a more
reliable picture of the child’s characteristics.

Besides, gender differences in temperament may be
influenced by moderating factors. Variables such as cultural
and socioeconomic contexts, or participants belonging to
a special population should be included in future studies.
In a longitudinal perspective, the relation between parental
characteristics – (such as parental stress, coping strategies, dyadic
adjustment, and parental practices –), clinical depression/anxiety,
and child temperament should be deepened.

Finally, future studies would benefit of from evaluating, within
the above- described multifaceted perspective, the complex
interplay between biology and environment and the possible
existing relation between some specific genes, perinatal aspects,
and infant temperament, as underlined by Gu et al. (2019).

CONCLUSION

An adequate, mutual interaction between environment and
temperament favors the best developmental outcomes in children
(Thomas and Chess, 1975). However, parents may adjust to
their children’s characteristics. When a parents is are not able
to adjust to their infant’s needs due to mental health and
personal and contextual strains, their offspring may be at risk
for developmental perturbations like behavioral and cognitive
difficulties (Rollè et al., 2019).

Following the literature, we know that mother’s and
father’s depression can influence their parenting, the
relationship with their infant, and the latter’s temperament
(Hanington et al., 2010).
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Thus, providing support not only for mothers but also for
fathers in the postnatal period may be an effective prevention
strategy to enhance child’s development.

Regarding intervention strategies, it could be important to
prevent dysfunctional parents—infant relationships by means of
home-visiting programs (van Doesum et al., 2008) that aim to
reduce risk factors for the child’s mental health as well as to
enhance protective factors and resilience (Gelfand et al., 1996;
Cicchetti et al., 2000). In particular, home-visiting mentalization-
based interventions may contribute to improving parental
depressive and anxiety symptoms, affective responsivity, and
parent/child communicative exchanges, aiding in the prevention
of negative developmental outcomes (Fonagy et al., 2002; Slade
et al., 2005; Vismara et al., 2020).
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An important element of well-being during the transition to parenthood is new parents’ 
relationships with their partners and babies. Attachment theory posits that early caregiving 
experiences influence close relationships throughout the lifespan. Disruptions to the 
parent-child relationship, such as parental divorce or separation, may therefore have 
intergenerational effects as adult children of divorce navigate changes in their later 
relationships. This study examined whether new parents who have experienced a divorce 
or separation in their family of origin report greater romantic relationship dissatisfaction 
or impairment in the parent-infant bond during the early postpartum period, and if these 
associations are mediated by adult attachment. First-time parents of infants through 
6 months of age (N = 94) completed measures of adult attachment, romantic relationship 
satisfaction, and parent-infant bonding. New parents who had experienced parental 
divorce or separation did not differ from those from intact families with regard to romantic 
relationship satisfaction, parent-infant bonding, attachment anxiety, or attachment 
avoidance. Attachment anxiety and avoidance were both associated with romantic 
relationship dissatisfaction and greater impairment in the parent-infant bond. These 
findings suggest that the experience of parental divorce or separation, in and of itself, 
does not confer increased risk for negative relational outcomes among new parents. 
Securely attached adults, regardless of their own parents’ marital status, report more 
positive relationships with their partners and infants during the early postpartum period.

Keywords: adult attachment, parental divorce, parent-infant bonding, postpartum, relationship satisfaction

INTRODUCTION

The transition to parenthood can affect well-being in a range of domains. Most research on 
distress in perinatal populations has focused on psychological disorders, such as depression 
(Cameron et  al., 2016; Woody et  al., 2017), anxiety disorders (Leach et  al., 2016; Dennis et  al., 
2017), obsessive-compulsive disorder (Frías et  al., 2014), and post-traumatic stress disorder 
(Grekin and O’Hara, 2014). Another important element of parental well-being is the quality 
of new parents’ relationships with their partners and babies. In this study, we apply an attachment 
theory perspective to investigate whether the experience of parental divorce or separation is 
associated with romantic relationship satisfaction and parent-infant bonding among first-time 
parents during the early postpartum period.
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Relationships During the Transition to 
Parenthood
Individuals and couples navigate many potential challenges 
when they become parents, including sleep disruption, 
introduction of novel responsibilities, re-negotiation of the 
division of household labor, and changes in the amount and 
quality of time that couples spend together (Houlston et  al., 
2013). Many couples experience a small but significant decline 
in relationship satisfaction during the transition to parenthood 
(Mitnick et  al., 2009). This can have important consequences; 
for example, postpartum relationship dissatisfaction is associated 
with increased risk for relationship dissolution during the first 
3  years of parenthood (Røsand et  al., 2014). Relationship 
dissatisfaction during the perinatal period is also associated 
with increased risk for depression and anxiety for both men 
and women (Pilkington et  al., 2015).

New parents may also experience difficulties in their 
relationships with their babies. Parent-infant bonding refers to 
parent’s affective responses and cognitive evaluations of their 
relationship with their infant (Kinsey and Hupcey, 2013). It is 
important to distinguish parent-infant bonding, which represents 
the parent’s perception of this relationship, from infant attachment, 
which represents the quality of the infant’s relationships with 
their caregivers. In community samples, the prevalence of 
clinically significant disturbances to the parent-infant bond 
approaches 10% (Skovgaard et al., 2007); among mothers referred 
for perinatal services, the prevalence of severe disruption to 
the mother-infant bond exceeds 25% (Brockington, 2011). 
Impairments in parent-infant bonding are associated with less 
sensitive and appropriate parenting (Noorlander et  al., 2008; 
Dayton et  al., 2010; Hall et  al., 2014), later disruptions to the 
parent-child relationship (de Cock et  al., 2016), and increased 
risk for child cognitive and behavioral difficulties (Hairston 
et  al., 2011; de Cock et  al., 2017). Most research on parent-
infant bonding has been conducted with mothers, but there 
is also clear evidence for the importance of the father-infant 
bond (Coleman et  al., 2004).

Although some new parents develop problems in their 
relationships with their partners or infants, this experience is 
far from universal. There is a wide variability in the nature 
and degree of changes in romantic relationship satisfaction across 
the transition to parenthood, with approximately half of couples 
reporting stable or even improved relationship quality (Kluwer, 
2010). Similarly, most new parents do not experience clinically 
significant impairments to the parent-infant bond, even in the 
context of stressors, such as maternal depression (Brockington 
et  al., 2006). Given the variability in new parents’ experiences 
of relational difficulties during the transition to parenthood, it 
is important to identify processes that contribute to both risk 
and resilience as parents, couples, and families navigate the 
challenges associated with the early months of parenthood.

Attachment Theory
Attachment theory provides a valuable lens through which to 
understand new parents’ relationships with their partners and 
infants (for an overview of attachment theory, see Thompson, 2013). 

According to this theory, patterns of behavior and expectations 
that develop through early interactions with caregivers are often 
imposed on new relationships later in life (Bowlby, 1988). Early 
experiences with caregivers lead children to form representations, 
or inner working models, of the self and others, which can 
be used to characterize an individual’s attachment style (Marvin 
et  al., 2016). Securely attached individuals are confident that 
others will be  available and responsive to their needs, while 
insecurely attached individuals may be  uncertain of others’ 
availability or responsiveness or may not expect to receive 
support from others (Bowlby, 1988). These foundational concepts 
in attachment theory were later extended to adult relationships, 
including romantic relationships (Hazan and Shaver, 1987; 
Shaver and Mikulincer, 2009). Adult attachment is often 
characterized along two dimensions: attachment anxiety, which 
is characterized by uncertainty that one’s feelings are reciprocated 
and concerned that a partner will leave, and attachment avoidance, 
which is characterized by difficulty with trust and intimacy 
(Bartholomew and Horowitz, 1991).

Attachment Security and Relationship 
Outcomes
There is clear evidence that attachment style is associated 
with the quality of important relationships in adulthood. 
Meta-analyses find that, among adults, both attachment anxiety 
and avoidance are associated with romantic relationship 
dissatisfaction (Li and Chan, 2012; Hadden et  al., 2014; 
Candel and Turliuc, 2019). Attachment style may play a 
particularly important role in adaptation during periods of 
stress or change, including the transition to parenthood 
(Mikulincer and Florian, 1998). Among new parents, securely 
attached individuals report greater romantic relationship 
satisfaction; their partners also evaluate these relationships 
more positively (Hirschberger et  al., 2009).

Adult attachment style is also related to new parents’ 
relationships with their infants. Securely attached mothers 
report more positive mother-infant bonding during the first 
year postpartum (van Bussel et  al., 2010; Wilkinson and 
Mulcahy, 2010). In contrast, insecure maternal attachment is 
associated with a range of impairments to the mother-infant 
bond. Mothers whose attachment styles are characterized by 
anxiety and ambivalence report greater anxiety in their 
relationships with their infants, while mothers with avoidant 
attachment styles report greater rejection and anger (Hairston 
et  al., 2018). Mothers with disorganized attachment styles, 
characterized by high levels of both anxiety and avoidance, 
also report more impaired bonding (Nonnenmacher et  al., 
2016). To our knowledge, no previous studies have directly 
assessed the relationship between paternal attachment and the 
father-infant bond.

Effects of Parental Divorce/Separation on 
Attachment Security and Relationship 
Outcomes
The experience of parental divorce or separation in an individual’s 
family of origin may affect their interactions with caregivers 
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in ways that increase risk for insecure attachment. For example, 
children of divorced parents may experience reduced contact 
with one or both caregivers due to custody arrangements, and 
the quality of interactions with caregivers may be  affected by 
increased stress or new responsibilities (Feeney and Monin, 
2016; Nielsen, 2018). There is evidence that parental divorce 
is associated with insecure attachment among children (Clarke-
Stewart et  al., 2000), adolescents (Ozen, 2004), and adults 
(Crowell et al., 2009; Fraley and Heffernan, 2013). Furthermore, 
among young children classified as securely attached, the 
experience of a subsequent parental divorce is associated with 
greater risk for insecure attachment in adulthood (Waters et al., 
2000). The association between parental divorce/separation and 
adult attachment insecurity has also been demonstrated during 
the transition to parenthood; expectant parents whose own 
parents divorced or separated are more likely to be  classified 
as insecurely attached than those from intact families of origin 
(Riggs and Jacobvitz, 2002).

This increased risk for attachment insecurity suggests that 
the experience of parental divorce or separation may affect 
relationships throughout the lifespan. There is evidence that 
adults from intact families of origin experience more positive 
relationship outcomes in adulthood. An early meta-analysis 
found a small but significant increase in the prevalence of 
divorce/separation among adults whose own parents had divorced 
or separated (Amato and Keith, 1991). Adults whose parents 
divorced or separated also report greater dissatisfaction in their 
romantic relationships (Amato and Keith, 1991; Mustonen et al., 
2011). Notably, no studies have directly assessed whether new 
parents’ experiences of divorce or separation in their own 
families of origin are associated with parent-infant bonding.

Although a history of parental divorce or separation appears 
to increase risk for negative relational outcomes, many adult 
children of divorced or separated parents do not experience 
these difficulties. In fact, some report relational benefits resulting 
from parental divorce, including closer relationships with siblings 
and other family members and expansion of social networks 
(Halligan et al., 2014; Roper et al., 2020). There is also evidence 
that the association between parental divorce and negative 
outcomes may be  decreasing as divorce has become more 
common and less stigmatized (Auersperg et  al., 2019). These 
findings suggest a need for further research on the association 
between parental divorce and relational outcomes in adulthood, 
especially during periods of increased stress, such as the 
transition to parenthood.

THE CURRENT STUDY

In this study, we  investigated whether new parents with a 
history of parental divorce or separation experience greater 
romantic relationship dissatisfaction or impairments in the 
parent-infant bond during the early postpartum period, and 
whether these associations are mediated by adult attachment 
style. Consistent with previous research, we  predicted that 
first-time parents whose parents had divorced or separated 
would report lower romantic relationship satisfaction and greater 

impairments in the parent-infant bond. We  further predicted 
that these parents would report higher levels of attachment 
anxiety and avoidance. Finally, we hypothesized that associations 
between parental divorce/separation and relationship outcomes 
would be  mediated by adult attachment.

METHOD

Individuals were eligible to participate if they were a first-time 
parent of a child aged 6  months or younger, between the ages 
of 18 and 45, resided in the United  States, and were currently 
in a relationship. Participants were recruited online and completed 
all study materials at a single time-point through a secure 
online interface. After providing informed consent and confirming 
eligibility, participants completed measures of adult attachment 
style, romantic relationship satisfaction, and parent-infant bonding 
(described below) in a random order. Participants then provided 
information about their family of origin, including a retrospective 
report of their parents’ relationship status and demographic 
information. The study received approval from the Institutional 
Review Board of Davidson College prior to data collection.

Measures
Adult Attachment Style
Attachment was assessed with the Experiences in Close 
Relationships Scale (ECR; Brennan et  al., 1998), a 36-item 
measure characterizing general feelings in romantic relationships 
that includes subscales for anxious (e.g., “I need a lot of 
reassurance that I  am  loved by my partner”) and avoidant 
(e.g., “I find it difficult to allow myself to depend on romantic 
partners”) elements of attachment. Scores on each subscale 
range from 18 to 126, with higher scores indicating greater 
attachment insecurity. Internal reliability was excellent for both 
anxiety (ECR-ANX, α  =  0.92) and avoidance (ECR-AVO, 
α  =  0.93).

Romantic Relationship Satisfaction
Relationship satisfaction was assessed with the Dyadic Adjustment 
Scale (DAS; Spanier, 1976), a 32-item self-report measure that 
provides an overall indicator of romantic relationship quality. 
Scores on the DAS range from 0 to 151, with higher scores 
indicating greater relationship satisfaction. Internal reliability 
of the DAS was excellent (α  =  0.93).

Parent-Infant Bonding
Parent-infant bonding was assessed with the Parental Bonding 
Questionnaire (PBQ; Brockington et  al., 2001). The original 
PBQ includes 25 items assessing four domains of the parent-
infant relationship: impaired bonding, rejection/anger, anxiety, 
and risk of abuse (Brockington et al., 2001). As previous studies 
have found that the risk of abuse subscale has low sensitivity 
and reliability (e.g., Brockington et  al., 2006), these items were 
excluded from the current study. Scores on our revised 23-item 
version of the PBQ range from 0 to 115, with higher scores 
indicating greater impairment of the parent-infant bond. Internal 
reliability for the PBQ was excellent (α  =  0.91).
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Family of Origin and Demographic Characteristics
Participants were first asked if both parents were living; 
participants who did not report loss of a parent were asked 
to indicate the current status of their parents’ relationship to 
one another. Participants who reported that their parents were 
divorced or separated also provided their age at the time of 
the divorce/separation.

Following the completion of study materials, participants 
provided the following demographic information: age, gender, 
relationship status, race, ethnicity, level of education, employment 
status, child age, and child gender.

Participants
Of the 142 eligible participants who initiated the study, 116 
(82%) completed all study measures and reported information 
regarding their parents’ relationship status. As parental loss 
may also influence adult attachment (Brennan and Shaver, 
1998), 22 participants who had experienced the loss of a parent 
were excluded from analyses, resulting in a final sample of 
94 participants.

Demographic characteristics of the sample are presented in 
Table 1. Most participants were women and were predominantly 
white, non-Hispanic/Latinx, and married. The majority had 
completed a 4-year college degree and were currently employed. 
Average child age was between 3 and 4 months, with comparable 
proportions of male and female children.

RESULTS

Descriptive Statistics
Descriptive statistics for the primary study measures are presented 
in Table  2. As scores on the DAS and PBQ were skewed, 
these variables were winsorized prior to analyses; outliers ≥3.29 
standard deviations from the mean were replaced with the 
value ±3.29 standard deviations from the mean (Field, 2013). 
We  first assessed whether demographic characteristics were 
associated with study outcomes. After correcting for multiple 
comparisons, we  found no significant associations between any 
demographic characteristic and study outcomes and did not 
include these variables in subsequent analyses.

The pattern of correlations among the study measures was 
consistent with our hypotheses (see Table 2). Attachment anxiety 
and avoidance were moderately correlated with one another. 
There was a marginally significant association between romantic 
relationship satisfaction and parent-infant bonding. Attachment 
anxiety and avoidance were both significantly associated with 
romantic relationship dissatisfaction and impairments to the 
parent-infant bond.

Most participants’ parents were married (69%) or in a 
committed relationship with one another (2%); nearly one-third 
of the sample reported that their parents were divorced (22%) 
or separated (6%). Among participants whose parents were 
divorced or separated, the age at parental divorce/separation 
ranged from 1 to 31 years, with a mean of 12.3 years (SD = 8.1, 
median  =  9.5).

Associations Between Parental Divorce/
Separation and Relationship Outcomes
We first compared the two groups of participants on adult 
attachment, romantic relationship satisfaction, and parent-infant 
bonding using a series of independent-samples t-tests (see 
Table  3). There were no significant differences in any of these 
outcomes between participants whose parents were divorced 
or separated compared to participants from intact families of 
origin (all values of p  >  0.10).

TABLE 1 | Sample demographic characteristics (N = 94).

Characteristic Range M(SD) Median

Age (Years) 20–45 30.6(4.6) 31.0
Child age (Weeks) 1–28 14.4(6.6) 14.0
Age at parental divorce/
separation (n = 27)

1–31 12.3(8.1) 9.5

n %
Gender

Man 12 13
Woman 81 86
Non-binary 2 2
Race

White/Caucasian 80 85
Black/African-American 7 7
Asian/Asian-American 6 6
Native American/Alaska Native 2 2
Other 3 3
Ethnicity

Non-Hispanic/Latinx 83 88
Hispanic/Latinx 11 12
Education

High school diploma/GED 6 6
Some college 14 15
Associate degree/Trade school 7 7
Bachelor’s degree 23 24
Graduate/professional school 44 47
Employment status

Employed, full-time 68 72
Employed, part-time 6 6
Employed, other 3 3
Not employed 17 18
Relationship status

Married 78 83
In a relationship, living together 12 13
In a relationship, not living 
together

4 4

Child gender
Boy 48 51
Girl 46 49
Parental divorce status

Married 65 69
In a committed relationship, 
not married

2 2

Separated 6 6
Divorced 21 22

As participants could endorse more than one option for gender and racial identity, 
percentages in these categories may sum to greater than 100. One participant 
classified their gender as a non-binary woman. Three participants endorsed more than 
one racial identity category: two participants endorsed two categories (White and Native 
American/Alaska Native and Black/African-American and Other), and one participant 
endorsed three categories (White/Caucasian, Black/African-American, and Native 
American/Alaska Native).

30

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Little and Sockol New Parents’ Relationships

Frontiers in Psychology | www.frontiersin.org 5 August 2020 | Volume 11 | Article 2068

Although we did not find differences in romantic relationship 
satisfaction or parent-infant bonding between the two groups 
of participants, it is possible to observe significant indirect 
effects even when the corresponding direct effect is not significant 
(Hayes, 2018). To assess this, we conducted a series of mediation 
analyses investigating whether the relationships between parental 
divorce status and relationship outcomes were mediated by 
adult attachment. Attachment anxiety and avoidance were 
assessed as potential mediators of the relationships between 
parental divorce status and romantic relationship satisfaction 
and parent-infant bonding in separate models. Mediation analyses 
were conducted using version 3.4 of Hayes (2019) PROCESS 
macro for SPSS, using 10,000 bootstrap samples.

Results of the mediation analyses indicated that parental 
divorce status was not significantly associated with either 
attachment anxiety or avoidance (see Figure  1). Attachment 
anxiety and avoidance were both significantly associated with 
lower romantic relationship satisfaction (see Figures  1A,B). 
The 95% bias-corrected bootstrap CIs for the indirect effects 
of attachment on romantic relationship satisfaction ranged from 
−3.83 to 1.46 for anxiety and −7.57 to 1.38 for avoidance, 
indicating that there was not a significant indirect effect of 
parental divorce status on romantic relationship satisfaction 
via either attachment anxiety or avoidance. There was also 
not a significant direct effect of parental divorce status on 
romantic relationship satisfaction after controlling for attachment 
anxiety or avoidance.

Results of mediation analyses revealed a comparable pattern 
for parent-infant bonding (see Figures 1C,D). Both attachment 
anxiety and avoidance were significantly associated with greater 
impairments in parent-infant bonding. The 95% bias-corrected 
bootstrap CIs for the indirect effects of attachment ranged 
from −0.97 to 2.32 for anxiety and −0.47 to 2.96 for avoidance, 
indicating that there was not a significant indirect effect of 
parental divorce status on parent-infant bonding via attachment 
anxiety or avoidance. There was also not a significant direct 
effect of parental divorce status on parent-infant bonding after 
controlling for attachment anxiety or avoidance.

DISCUSSION

Findings from this study did not support our hypotheses that 
a history of parental divorce or separation would be associated 
with insecure attachment, romantic relationship dissatisfaction, 
and impaired parent-infant bonding during the transition to 
parenthood. We did, however, find that adult attachment security 
is associated with both romantic relationship satisfaction and 
parent-infant bonding during the early postpartum period.

These findings provide a valuable counterpoint to prevailing 
trends in the study of the consequences of parental divorce 
and new parents’ romantic relationships, both of which typically 
emphasize potential negative outcomes (for reviews, see Mitnick 
et  al., 2009; Feeney and Monin, 2016). In contrast, our findings 
suggest that many individuals who experience parental divorce 
or separation in their families of origin do not experience greater 
attachment insecurity or more problems in their relationships with 
their partners or children. To our knowledge, this is the first study 
to directly assess whether divorce or separation in a new parent’s 
family of origin is associated with impairments in the parent-
infant bond. We found no evidence that these parents experience 
more difficulties in their early relationships with their babies.

These results are initially surprising, given that most studies 
find that parental divorce is associated with a greater risk for 
negative relational outcomes in adulthood (Feeney and Monin, 2016). 
One possible explanation is that parental divorce or separation 
may predict whether an individual pursues or achieves specific 
relational outcomes, such as choosing to marry or start a family, 
but may be  less predictive of the quality of later relationships. 

TABLE 2 | Descriptive statistics and intercorrelations among study measures.

M(SD) Range Attachment anxiety Attachment 
avoidance

Romantic relationship 
satisfaction

Parent-infant 
bonding

Attachment anxiety 
(ECR-ANX)

60.95(21.14) 20–104 (0.92)

Attachment avoidance 
(ECR-AVO)

40.90(18.01) 18–102 0.48*** (0.93)

Romantic relationship 
satisfaction (DAS)

116.83(16.44) 38–148 −0.31** −0.63*** (0.93)

Parent-infant bonding 
(PBQ)

16.88(11.52) 0–72 0.27** 0.29** −0.19† (0.91)

Descriptive statistics are provided for un-transformed data. Internal reliability coefficients (Cronbach’s alpha) are presented in parentheses on the diagonal. †p < 0.10;
**p < 0.01; ***p < 0.001.

TABLE 3 | Differences in study outcomes between participants from intact 
families (n = 67) and participants with divorced/separated parents (n = 27).

Intact family of 
origin M(SD)

Parents divorced/
separated M(SD)

p d

Attachment anxiety 
(ECR-ANX)

59.91(19.95) 63.52(24.06) 0.457 0.16

Attachment 
avoidance (ECR-AVO)

39.42(18.18) 44.59(17.36) 0.209 0.29

Romantic 
relationship 
satisfaction (DAS)

116.92(14.98) 117.52(16.43) 0.865 0.04

Parent-infant 
bonding (PBQ)

17.33(11.20) 15.15(9.55) 0.377 −0.21
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As our sample was limited to new parents who were currently 
in a relationship, our findings may not be  representative of single 
adults or non-parents. Consistent with this explanation, a similar 
pattern of results was observed in a longitudinal study of newlywed 
couples. Among these adults, who had established a successful 
relationship and made the decision to marry their partner, those 
whose own parents had divorced or separated had no greater 
risk of divorce during the first 6 years of marriage than newlyweds 
from intact families (Crowell et  al., 2009).

Our findings provide clear evidence that insecure attachment 
is associated with relationship difficulties during the transition 
to parenthood. New parents with high levels of anxious and 
avoidant attachment were less satisfied in their romantic 
relationships; this finding is consistent with a large body of 
literature (Li and Chan, 2012; Hadden et  al., 2014; Candel 
and Turliuc, 2019), as well as with theoretical models that 
emphasize the importance of attachment style during periods 
of transition (e.g., Mikulincer and Florian, 1998). We  also 
found that new parents who reported high levels of anxious 
and avoidant attachment experienced greater impairments in 
the parent-infant bond. Importantly, we demonstrated that this 
association is present in a sample including both mothers and 
fathers. Previous studies have found that securely attached 
mothers report more positive mother-infant bonding (van Bussel 
et al., 2010; Wilkinson and Mulcahy, 2010), and that insecurely 
attached mothers are at greater risk for impairments to the 

mother-infant bond (Nonnenmacher et  al., 2016; 
Hairston et  al., 2018). Our findings extend this literature and 
provide evidence of increased risk for impaired father-infant 
bonding in the context of insecure paternal attachment.

Together, these findings suggest that individuals and couples 
may benefit from interventions addressing attachment security 
during the transition to parenthood. Research has identified 
characteristics of relationships that appear to be protective against 
declining relationship satisfaction among new parents, including 
the quality of interactions, engagement, and congruence of attitudes 
related to gender roles and the division of household labor (Houlston 
et al., 2013). Secure attachment might enhance these factors through 
skills that promote adaptive processes in couple interactions, 
including the ability to give and receive emotional support, conflict 
management skills, and affective regulation abilities (Sutton, 2019).

Limitations and Future Directions
A significant limitation of the current study is our relatively 
small sample. Our analyses, particularly those assessing mediation, 
were underpowered; when associations between individual 
variables are small, mediation analyses may require samples 
of 400 or more participants (Fritz and MacKinnon, 2007). 
Although underpowered, the effect sizes we  observed suggest 
small or negligible differences between new parents from intact 
families compared to those whose parents divorced or separated. 
In fact, participants from intact families reported slightly more 

A C

B D

FIGURE 1 | Results of mediation analyses. Separate analyses were conducted assessing attachment anxiety (A,C) and attachment avoidance (B,D) as potential 
mediators of the association between parental divorce status and romantic relationship satisfaction (A,B) and parent-infant bonding (B,D). Path a represents the 
effect of parental divorce status (0 = not divorced/separated, 1 = divorced/separated) on attachment, path b represents the direct effect of attachment on the 
relationship outcome (controlling for parental divorce status), path c represents the total effect of parental divorce status on the relationship outcome, and path c’ 
represents the direct effect of parental divorce status on the relationship outcome (controlling for attachment). All coefficients are presented as unstandardized 
estimates. To facilitate interpretability of the unstandardized coefficients, participants’ average scores on the ECR subscales were used for the adult attachment 
variables.
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impaired bonding than those whose parents had divorced or 
separated. Despite our small sample, this pattern of findings 
suggests that the absence of a relationship between parental 
divorce/separation and relational outcomes in this study is 
unlikely to be  accounted for by inadequate statistical power.

A related limitation is that our sample included a small 
number of participants who had experienced parental divorce 
or separation; thus, we  were unable to evaluate characteristics 
of the divorce/separation as predictors of attachment and relational 
outcomes. One important characteristic that should be addressed 
in future research is the age at which the parental divorce/
separation occurred. In our sample, participants’ age at the time 
of divorce/separation ranged from 1 to 31  years. In an early 
study of the “intergenerational transmission of divorce,” Amato 
(1996) found that the relationship between parental divorce and 
marital status in adulthood was strongest when the divorce 
occurred when the child was 12 years old or younger. Similarly, 
parental divorce/separation appears to be more strongly associated 
with insecure attachment when it occurs earlier in childhood 
(Crowell et al., 2009; Fraley and Heffernan, 2013). We conducted 
exploratory analyses including only participants who were younger 
than 13 at the time of their parents’ divorce/separation (n = 15); 
although our findings remained stable, the very small sample 
of participants who experienced a parental divorce or separation 
prior to adolescence remains a concern. We  were also unable 
to assess other important characteristics of the divorce/separation, 
such as the presence of parental conflict or changes in the 
amount or quality of contact with caregivers that are associated 
with long-term outcomes (Feeney and Monin, 2016). Future 
research with larger samples would allow for more robust 
evaluation of specific characteristics of parental divorce/separation 
that might influence attachment security and later relationships.

In addition to evaluating larger samples, future studies 
investigating associations among parental divorce/separation, 
attachment, and relational outcomes should include more diverse 
and representative samples. Our sample was primarily comprised 
of white, non-Hispanic/Latinx women. Although we  found no 
differences in adult attachment, romantic relationship satisfaction, 
or parent-infant bonding related to participants’ demographic 
characteristics, our ability to detect potential differences was 
limited by inadequate representation of participants from specific 
demographic groups. While exploratory analyses found no 
evidence that gender moderated the relationships among parental 
divorce/separation, attachment, and relationship outcomes in 
our sample, other studies suggest that parental divorce/separation 
may be  a stronger risk factor for negative relational outcomes 
for women (Crowell et al., 2009; Mustonen et al., 2011). Similarly, 
there is evidence that associations between early parent-child 
relationships and later adult attachment may vary across racial 
and ethnic groups (Lopez et  al., 2000). Greater representation 
of participants from a wide range of demographic groups would 
allow for direct evaluation of whether associations between 
parental divorce/separation and relational outcomes vary 
according to parental characteristics, such as gender, sexual 
orientation, race/ethnicity, or socioeconomic status.

Finally, the present study was limited by its cross-sectional 
design and retrospective assessment of parental relationship status. 

Future research using longitudinal designs would allow for the 
prospective evaluation of the effects of parental divorce or 
separation on relational outcomes. In addition to providing 
an opportunity to assess the effects of parental divorce or 
separation on romantic relationship satisfaction and the parent-
infant bond, such studies would also provide opportunities to 
evaluate whether adults whose parents are divorced or separated 
are less likely to pursue specific kinds of relationships in 
adulthood, or to become parents.

CONCLUSION

Overall, these findings provide evidence that adult attachment 
is strongly associated with the quality of new parents’ relationships 
with their partners and babies during the early postpartum 
period. In contrast to previous research, we  did not find that 
attachment security or relational outcomes were associated with 
the experience of divorce or separation in new parents’ families 
of origin. These findings highlight the importance of adult 
attachment and suggest that secure attachment may promote 
positive relational outcomes for parents, couples, and families 
during the transition to parenthood.
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Women, as well as their partners, can experience childbirth in many different ways. A
negative childbirth experience may have adverse effects on the entire family, resulting, for
instance, in parental stress symptoms and a weakened parent-child relationship. Parental
stress, without sufficient resources to compensate for it, may also in and of itself negatively
influence the parent-child relationship. This study contributes to the current knowledge of
the psychological effects of childbirth experience by using longitudinal data collected with
both self-reports and observational measures, as well as multiple informants (i.e., mothers
and partners). The aim of this study was to investigate whether 1) women’s retrospective
birth experiences were related to maternal and paternal parenting stress, 2) birth
experience was indirectly associated with child attachment via maternal stress, and 3)
birth experience was directly related to child attachment. Data were collected from a
mixed sample of community and at-risk primipara women (N = 1,364), as well as from their
partners and children. Retrospective childbirth experience was measured 3 months
postpartum with a latent factor consisting of five items asking about the feelings that
women have about their childbirth. Parental stress was measured at 3 months
postpartum for partners and 3 and 12 months postpartum for mothers using the adult
domain of the parental stress index (PSI). Finally, parent-child attachment is observed in a
subsample of 223 women and children at 12 months postpartum with the Strange
Situation Procedure (SSP). Results show that women’s birth experience was significantly
related to both mothers’ and their partners’ parenting stress. However, birth experience
was not related to child attachment, neither directly nor indirectly via maternal stress.
These findings emphasize the long-lasting impact that childbirth may have on both
parents. Future research is still needed to further investigate which protective factors
may weaken the association between birth experience and parental stress.
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INTRODUCTION

Childbirth may be experienced in many different ways. For most
women, giving birth is a positive experience, but it can
unfortunately also be experienced as negative, sometimes even
as traumatic (1, 2). Negative childbirth experiences not only affect
women but also their partners (3–5). Previous research has found
that a negative birth experience may result in lower parental
well-being and higher (parental) stress symptoms in mothers
and partners (4, 6–9). The increased level of parental stress may,
in turn, negatively influence the parent-child relationship
(10). Some parents may also suffer from severe symptoms of
post-traumatic stress disorder after childbirth (11). Accordingly,
a traumatic experience may lead to various physiological,
emotional, cognitive, and behavioral responses, such as
heightened arousal, emotional avoidance, and distancing from
others (12). Behavior of this kind may result in insecure child
attachment (13), meaning that a traumatic birth experience
may also have a direct negative impact on the parent-child
relationship. The current study aims to investigate the impact
of mother’s childbirth experience on parental stress (i.e., maternal
and paternal), the indirect association between negative birth
experience and child attachment via maternal stress, and the
direct association between negative birth experience and
child attachment.

Based on previous research, the prevalence of women’s
negative childbirth experiences ranges from 6.8 to 44% (14),
and up to a third of women experience childbirth as traumatic
(1). Although research including partners is still rather limited,
one cross-sectional Swedish study reported that 3% of men
experienced their partner’s childbirth as negative (5). For
women, a negative or traumatic birth experience may be
caused by medical complications, a feeling of not being heard,
lack of support, loss of control, or experienced pain (6, 15, 16).
Also for men, medical complications and not knowing what is
going to happen may lead to experiencing birth as negative or
traumatic (4, 5).

Family stress theory (10, 17) states that a family crisis has a
reciprocal relationship with the entire family system, meaning
that it has consequences on the level of parental stress as well as
on the parent-child relationship. The theory states that three
factors play a role in determining how much stress is caused by
an event. The first factor leading to parental stress is the stressful
event itself; in this case, a negative or traumatic birth experience.
In family stress theory, stressors can be either normative (e.g., daily
hassles, developmental transitions), non-normative (e.g., death of a
child, a child’s diagnosis), or chronic stressors (e.g., poverty, a child
that requires intensive care) (10). Previous research has identified
some external birth-related factors that may increase the chance of
experiencing childbirth as negative or traumatic. These are, for
instance, emergency cesarean delivery, instrumental delivery,
premature birth, stillbirth, or not having one’s partner present
when giving birth (1, 18). A negative or traumatic birth experience
may thus be either a normative stressor (i.e., developmental
transition) or a non-normative stressor (i.e., unexpected and
uncontrollable external factor during birth).
Frontiers in Psychiatry | www.frontiersin.org 237
The second factor impacting the level of parental stress is the
parents’ evaluation of the stressor (10). This includes attitudes,
attributions, expectations, definitions, and meanings given to the
stressor. Beck (18) already suggested this with the title of his
book: Birth trauma lies in the eye of the beholder. This means
that a birth that seems rather normal and straightforward to care
providers may be experienced as stressful or even traumatic by
the woman herself (19).

The third factor influencing parental stress levels in response
to an event refers to a combination of personal resources, coping
resources, and ability to adapt to a new situation (10). Knowledge
of the birthing process or mental health are examples of personal
resources, while acceptation of the situation or positive thinking
can be seen as adaptive coping strategies. Receiving support, for
example, from care professionals or the social network can be
seen as both a resource and a coping strategy, which may lead to
lower levels of parental stress.

Although a negative or traumatic birth experience may
increase the level of parental stress in both women and their
partners, (4), the majority of previous research on negative or
traumatic birth experiences has focused exclusively on mothers.
Previous studies including partners have been either qualitative
or have included only small samples [e.g., N = 56; (7)]. In order
to increase our knowledge on the possible impact of women’s
birth experiences on the family system, parental stress in
partners should be examined more extensively.

Parental stress is not only problematic in the context of
parental well-being, it may also affect parenting behavior and
the parent-child relationship (20). Research on parental burnout
suggests that parents who experience high levels of parental
stress without sufficient resources to compensate for it are at-risk
of neglecting their children (20, 21). One explanation for this
finding may be that a higher level of parental stress makes a
parent less sensitive and responsive to the child’s needs (22, 23).
According to attachment theory, low parental sensitivity may
lead to insecure or disorganized child attachment (23–25).
A child that is insecurely attached does either not show his
stress to the caregiver (i.e., insecure-avoidant) or shows angry
behavior and is difficult to sooth (i.e., insecure-resistant) (13).
Disorganized attachment refers to a situation where a child
does not have an organized way to show his stress, in other
words, he behaves in a disoriented and contradicting manner
(25, 26).

Previous empirical studies have indeed demonstrated an
association between higher maternal and paternal stress and
insecure child attachment (23, 27). Yet, a study by Adams (28)
found that parenting stress was not a strong predictor of
parenting behavior or parent-child interaction. Noteworthy is,
however, that in this study, parent-child interaction was
measured with the Parent-Child Early Relational Assessment
[PCERA (29)], which is designed to assess parental sensitivity
and therefore differs conceptually from measures that assess
parent-child attachment. Previous research on the possible
impact of parental stress on child attachment thus remains
inconclusive, which is why further research is needed to get a
better understanding of this potential association.
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Previous research has also been focused on the direct impact
of a negative or traumatic birth experience on the parent-child
relationship (11, 30–32). Some of the previous studies suggests
that a traumatic birth experience, and birth-related postpartum
PTSD symptoms, may negatively impact parenting behavior and
the parent-child relationship (31, 33, 34), whereas a study by
Ayers et al. (11) did not find an association between PTSD
symptoms following childbirth and the parent-child relationship.
It should be noted that most previous studies used either
behavioral codings of parental or child behavior or mothers’
self-reports on their feelings and perceptions of the bond with
their child. This is in contrast with the current study in which an
observer-rated assessment is used to measure attachment
behavior expressed by the child towards the mother.

In sum, findings on the impact of birth experience and parental
stress on the parent-child relationship are inconclusive, and none
of the previous studies have used validated, observatory measures
to assess child attachment (27, 34). Moreover, most of the previous
studies on the effects of birth experience on parental stress and
child attachment have a cross-sectional design. Therefore, the
current study addresses the outstanding questions on the
psychological effects of childbirth experience, more specifically
its relationship with parental stress and child attachment, by using
longitudinal data and by combining self-reports and observational
measures, as well as multiple data sources (i.e., mothers and
partners). To the best of our knowledge, this is the first study
including all this information (i.e., birth experience, maternal and
paternal stress, and child attachment) and testing it in one model,
which enables to test both direct and indirect effects. The first
objective of this study is to investigate whether women’s
retrospective childbirth experiences are related to maternal and
paternal parenting stress. A more negative birth experience is
hypothesized to be related to a higher level of maternal and
paternal stress. The second objective of this study is to
investigate whether women’s childbirth experiences are
indirectly related to child attachment via maternal stress, and
whether women’s childbirth experiences are directly related to
child attachment. The following two hypotheses are set regarding
this second objective: first, more negative birth experiences are
related to insecure child attachment via highermaternal stress, and
second, a more negative birth experience is related to an insecure
or disorganized child attachment. The conceptual model of the
study is presented in Figure 1.
Frontiers in Psychiatry | www.frontiersin.org 338
MATERIALS AND METHODS

Participants
Data were collected from a mixed sample of community (i.e.,
‘large cohort’ and ‘normative group’) and at-risk primipara
women (N = 1,364), as well as from their partners and
children, who participated in the longitudinal Generations2

project (www.generaties2.nl/) that takes place in the
Netherlands, in the Amsterdam area. The ‘large cohort’
consisted of all participants in the study (i.e., including
participants who took part in the questionnaire assessments
only), women in the ‘normative group’ who took part in the
more extensive measurements (e.g., child attachment), and
women in the ‘at-risk’ group who also took part in these more
extensive measurements, and had additionally reported
experiences with youth care, psychologists, or psychiatrists
before the age of 18. A prenatal diagnosis for a congenital
abnormality of the fetus was an exclusion criterion for all three
groups. For the second objective of this study, we combined the
data of the ‘normative’ and ‘at-risk’ subgroup of women and
children from whom the attachment data was collected (N =
223). This was done to obtain a larger and more representative
sample regarding both demographics and attachment outcomes.
Later in the text we refer to these subgroups as a ‘focus sample’
and to the entire group as a ‘cohort sample’. In the cohort
sample, women were on average 29.5 years old (range 15–43
years, SD = 4.6). The majority of them were born in the
Netherlands (91.3%), were either married or cohabiting (90%),
and had completed a tertiary education (88.3%). Of the children,
49.2% were boys and 50.7% girls. For two children, gender was
not reported. Descriptive information of both samples are
presented in Table 1.

Measures
Childbirth Experience
Childbirth experience was assessed through five items asking
about how women look back on their experiences of childbirth.
These items were taken from the ‘Childbirth and breastfeeding’
questionnaire used in the Generations2 study, which was based
on questions that were used in a national study in the
Netherlands on the effects of birth experiences (35). The first
item asked ‘How do you look back on your experience of birth?’
and was rated on a 5-point Likert-scale: (1) I am very happy with
FIGURE 1 | Conceptual model of the study.
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the way things went (2) I am quite happy with the way things
went, (3) I have no special feelings about the birth, (4) I am not
quite happy with the way things went, and (5) I am very unhappy
with the way things went). The answers were dichotomized to
no-risk (answer options 1 to 3) and risk (answer options 4 to 5).
The second item asked ‘Which emotions do you have when you
look back on your experience of birth?’ giving a list of various
positive (11) and negative (13) answer options (e.g., upset, proud,
happy, and restless). This item relies on an existing scale on
positive and negative affect (36). The frequency of these emotions
was rated on a 5-point Likert-scale ranging from (almost) never
to very often. Positive items were re-coded so that higher scores
refer to higher risk (more negative emotions). After calculating
average sum scores, these were dichotomized to no-risk (scores
below median, median = 2) and risk (scores above median). The
third item asked ‘How did you experience birth?’. Answer
options consist of two emotions (i.e., fantastic and awful) that
were scored on a 7-point Likert-scale: from very fantastic to not
at all fantastic and from very awful to not at all awful. The former
emotion (i.e., fantastic) was reversed so that higher scores refer to
higher risk (more negative emotions). After calculating an
average sum score of these two emotions, these were
dichotomized to no-risk (scores below median, median = 2)
and risk (scores above median). The fourth item asked ‘Was
there a moment during birth you thought that your own life was
at risk?’ and the fifth ‘Was there a moment during birth you
thought that your baby’s life was at risk?’. Both items were rated
either ‘yes’ (risk) or ‘no’ (no-risk). Frequencies of risk and no-risk
in each item are presented in Table 2. The five items were
combined into a latent factor reflecting childbirth experience, of
which the validity was tested in the current study.

Parenting Stress
Parenting stress was assessed using the parent domain of the
Dutch version of the Parenting Stress Index [PSI (37, 38)], which
is a validated self-report on stress symptoms related to parenting.
The parent domain consists of seven subscales: lack of parenting
competence (e.g., ‘When something is wrong with my child, such
as illness or hospitalization, I doubt my abilities as a parent’), role
restriction (e.g., ‘In order to meet the needs of my child I have to
Frontiers in Psychiatry | www.frontiersin.org 439
sacrifice more of my life than I expected.’), difficulties with
parent-child relationship (e.g., ‘It is rather difficult for me to
understand what my child wants or needs.’), depression (e.g.,
‘Immediately after the birth of my child I felt more sad and more
depressed than I expected.’), social isolation (e.g., ‘I feel alone and
without friends.’), health problems (e.g., ‘Because of the family
rush I have the feeling I have more physical complaints than
before, without children.’), and partner conflict (e.g., ‘The raising
of this child has caused more problems in the relationship with
my partner than I thought.’). The items are rated on a 6-point
Likert-scale ranging from totally disagree (1) to totally agree (6),
higher scores referring to higher levels of parenting stress.
Internal consistency (Cronbach’s alpha) for the parent domain
in the current study was .94 for both mother and partner report.
Furthermore, mothers’ and partners’ parenting stress was
significantly, although not strongly, correlated at three months
postpartum (r = .37, p <.05).

Infant-Parent Attachment
Infant-parent attachment was measured with the Strange
Situation Procedure [SSP; (39)], a gold-standard measure of
infant-parent attachment (40). The SSP is a structured
observational procedure in which parent and child go through
eight three-minute episodes (i.e., play, an encounter with a
stranger, two separations from the mother, and two reunions
with the mother) that prompt the child’s attachment behavior
allowing attachment security to be coded. The situations were
videotaped, and the two reunion episodes were coded for
proximity seeking, contact maintaining, resistant, and avoidant
behavior. The Ainsworth et al. (39) coding system was used to
classify secure, avoidant, and resistant attachment, and the Main
& Solomon (26) coding system to score disorganized attachment.
Secure infants were able to maintain proximity and contact with
the mother after the reunion and returned to play quickly, while
avoidant infants were observed to ignore their mother by
focusing on play and resistant infants remained angry at their
mother and could not return to play. Disorganized infants, in
turn, did not have an organized attachment strategy, and
therefore showed disoriented and contradictory behavior
during the reunion with the parent. These four categories can
be collapsed into secure and insecure (i.e., avoidant, resistant,
and disorganized). In addition to this dichotomized classification,
a continuous score of attachment disorganization was used to test
more specifically the impact of birth experience and parental
TABLE 2 | Frequencies of negative (‘risk’) experiences in the retrospective birth
experience items.

Retrospective birth experience Frequency of
negative

experiences

1. How do you look back on your childbirth? 21.1%
2. Which emotions do you have when you think of the birth? 53.2%
3. How did you experience the birth? 46.5%
4. Did you have a moment during the birth, where you thought
that your own life was at risk?

9.5%

5. Did you have a moment during the birth, where you thought
that your baby’s life was at risk?

29.6%
September 2020 | Volume 11
TABLE 1 | Descriptive information of the two samples.

Cohort sample (N = 1364) Focus sample (N = 223)

Age of the mother 29.5 years
(range 15–43; SD 4.6)

27.9 years
(range 15–42; SD 5.9)

Highest education Primary education 1.2%
Secondary education 9.4%
Tertiary education 88.3%

Primary education 4.3%
Secondary education 17.4%
Tertiary education 78.2%

Country of origin The Netherlands 91.3%
Other 8.6%

The Netherlands 88.7%
Other 11.3%

Marital status Cohabiting 51.3%
Married 38.7%
Single 5.1%
Partner, not married 3.9%

Cohabiting 45.2%
Married 33.5%
Single 13.9%
Partner, not married 7.4%

Gender of the child Male 49.2%
Female 50.7%
Unknown 0.1%

Male 46.5%
Female 53.5%
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stress on attachment disorganization. The SSP scoring was done
by five reliable and blinded coders, whose agreement on the
classifications varied from a kappa of .62 to .91.

Procedure
Participants were recruited via the study website and midwifery
practices in Amsterdam and the surrounding area. Women in
the ‘at-risk’ group were additionally recruited from youth care
facilities and institutes. Data were collected via questionnaires at
3 months (i.e., birth experience, maternal and paternal PSI) and
at 12 months (i.e., maternal PSI) postpartum, as well as during an
assessment at the research facility shortly after the child turned
one year (i.e., SSP). Participants received the questionnaires and
returned them to the research team. If questionnaires were not
returned, participants received a reminder email and, if needed,
were contacted by phone. All participants signed a written
informed consent, and for participants under the age of 18
years, a written informed consent was obtained also from
parents and/or other legal guardians.

Data Analysis
An online power calculator developed specifically for structural
equation models (41) was used to calculate the required sample
sizes. To find a medium or small effect for the first research
question, a sample of 200 participants was needed for the
analyses with mothers only, while 400 participants were
needed for adequate power with paternal stress included.
Adding two demographic variables as possible confounders
made these numbers increase to 700 and 1,100, respectively.
For the second and third research question, a sample of 100
participants was needed to detect a medium effect and a sample
of 947 participants to detect a small effect.

The preliminary data exploration was done using IBM SPSS
Statistics (version 26.0). First, Little’s MCAR test was used to
analyze the patterns of the missing scores. The test resulted in
non-significant p-values, which suggests that the missing scores
were missing completely at random. Second, the Spearman
correlation test was used to investigate whether the five items
on women’s birth experiences were related with each other. All
items showed significant (p <.01), though not strong correlations
with the other four items both in the cohort (r = 0.18–0.51) and
the focus sample (r = 0.17–0.45).

Further analyses were conducted with the R package 'lavaan'
(42), which is suitable for structural equation modeling. Due to
the inclusion of dichotomous variables and the presence of
missingness, we used the estimator diagonally weighted least
squares (DWLS). Model fit was assessed using robust estimates
of the following model fit indices: Comparative fit index (CFI; ≥.95
is good), Tucker-Lewis index (TLI; >.95 is good), root mean square
error of approximation (RMSEA; <.06 is good), and standardized
root mean square residual (SRMR; ≤.08 is good) (43).

Prior to the main analyses, we tested whether the five
dichotomous items on birth experience could be combined
into one latent variable. This is an important step in order to
estimate whether the five items assess the same underlying
construct. In lavaan, the factor loading of the first indicator of
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a latent variable (i.e., the first birth experience item) is fixed to 1
by default. Factor loadings for the other variables were left free.
In addition, residual variances were added automatically to all
variables. This analysis was done separately within the cohort
and the focus sample (subgroups normative and at-risk).

The first study objective was to investigate whether the latent
variable on birth experience was associated with continuous
variables on paternal and maternal stress. The latent variable
on birth experience resulting from the previous step was used.
First, the association between birth experience and maternal
stress was assessed. In a second step, paternal stress was added to
the model. Paternal stress at 3 months after birth and maternal
stress at 12 months after birth had a covariance between them.
Finally, residual variances were added automatically. These
analyses were performed with the cohort sample. To ease
comparability with research questions 2 and 3, the analyses
were repeated with the focus sample, although these analyses
were underpowered.

The second study objective investigated whether birth
experience was indirectly associated with attachment. First, we
tested whether the latent variable on birth experience was
indirectly associated with the dichotomized (secure-insecure)
indicator of child attachment via a latent variable on overall
maternal stress, and whether the latent variable on birth
experience was directly associated with child attachment.
Maternal stress loaded on the variables maternal stress at 3
months after birth and maternal stress at 12 months after birth.
Mean maternal stress scores at both time points were almost
similar, respectively M = 119.2 (SD = 31.8) at 3 months and M =
119.9 (SD = 30.7) at 12 months. Further, the correlation between
maternal stress scores at both time points was very high (r = .73).
We decided to use the latent variable on maternal stress instead
of maternal stress at 3 or 12months in order to resemble more
trait-like (i.e., overall) stress instead of state-like (i.e., situation
specific) stress. Residual variances were added automatically.
This analysis was done with the focus sample, as attachment
data were collected for this subgroup only.

Finally, the previous analyses were repeated with a
continuous indicator of child attachment (i.e., disorganized
attachment). This analysis was also done with the focus sample.
RESULTS

The Measure of Birth Experience
First, structural equation modeling was used to test whether the
latent variable on birth experience had a good fit in the cohort
and the focus sample. The fit was comparable in both samples:
CFI was .98 in the cohort and in the focus sample, TLI was .96 in
the cohort and .97 in the focus sample, RMSEA was .09 in the
cohort and .07 in the focus sample, and SRMR was .07 in the
cohort and .07 in the focus sample. Adding a covariance between
the thematically linked fourth and fifth items improved model fit.
This modification can be explained and understood theoretically,
as these two items focus specifically on the fear that a woman
may have had for her own or her baby’s life, while the other three
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items assess more general emotions (both positive and negative)
related to the birth experience. Model fit was excellent in both
samples: CFI was 1.00 in the cohort and in the focus sample, TLI
was 1.00 in the cohort and 1.02 in the focus sample, RMSEA was
.00 in the cohort and in the focus sample, and SRMR was .01 in
the cohort and .03 in the focus sample. Results are presented in
Figure 2. Further analyses were conducted with the latent
variable combining the five items, as well as a covariance
between the fourth and fifth items.

Birth Experience and Parental Stress
Preliminary analyses indicated that maternal education level and
maternal non-Dutch origin were significantly associated with
both maternal/paternal stress and the latent variable for birth
experience (all p <.04), whereas maternal age, marital status, and
child gender were not (all p >.13). We therefore performed the
analyses for the first research question with and without
education level and non-Dutch origin as potential confounders
in the model. Structural equation modeling was used to test the
first study objective: whether birth experience was associated
with maternal and paternal stress. Analyses were repeated with
four slightly different models (e.g., including or excluding
paternal stress and potential confounders) in the cohort
sample, which all had good model fit (ranges: CFI = .95–.99,
TLI = .93–.99, RMSEA = .04–.06, and SRMR = 0.03–.05. Full
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results can be found in Table 3. In all analyses, mothers’ birth
experience was positively associated with maternal stress at 12
months after birth (b ranged from .20 to .22) and paternal stress
at 3 months after birth (b = .17).

For comparability, the analyses were repeated in the focus
sample. Model fit was good for the model with maternal stress
only (CFI = .99, TLI = .98, RMSEA = .05, and SRMR = .05) and
the model with maternal and paternal stress (CFI = 1.00, TLI =
1.00, and RMSEA = .02, and SRMR = .05). Results showed
slightly lower effect sizes for maternal stress (b = .12) and
paternal stress (b = .14), which failed to reach significance.
However, given that these analyses were underpowered in the
focus sample and effects were in the same direction, results
remain inconclusive.

Birth Experience, Maternal Stress, and
Child Attachment
For the second study objective, structural equation modeling was
used to test whether birth experience was indirectly associated
with child attachment via overall maternal stress (i.e., a
combination of maternal stress at 3 and 12 months). Additionally,
it was tested whether birth experience was directly associated with
child attachment. For the first analysis, four-way attachment
classifications were dichotomized into secure (51%) and insecure
(49%). The underlying distribution of the insecure group was 12%
avoidant, 14% resistant, and 23% disorganized. The results showed a
good model fit (CFI = 1.00, TLI = .99, RMSEA = .03, and SRMR =
.05). Yet, birth experience was neither associated with child
attachment indirectly via maternal stress (b = .01, p = .70) nor
directly (b = .07, p = .49).

For the second analysis, the continuous scale for attachment
disorganization was used. The results showed a good model fit
FIGURE 2 | Factor structure for the latent variable on birth experience.
Results of the large sample are reported first, and in brackets are results of
the smaller sample. These results are of the completely standardized solution,
which is why the first birth experience item is not fixed to 1. Significances are
marked in the following manner: **p < .05.
TABLE 3 | Overview of the results for the association between birth experience
and parental stress.

N Maternal stress Paternal stress

b p-value b p-value

Large cohort
Model a 1252
Birth experience .22 <.001
Model b 1240
Birth experience .22 <.001
Education level .09 .003
Country of origin -.12 <.001
Model c 950
Birth experience .21 <.001 .17 <.001
Model d 945*
Birth experience .20 <.001 .17 <.001
Education level .09 .003 .11 .001
Country of origin -.08 .003 -.08 .006

Focus cohort
Model a
Birth experience 222* .12 .128
Model c
Birth experience 222* .12 .187 .14 .100
Se
ptember 2020 | Volume
 11 | Artic
Model a = only maternal stress, no confounders. Model b = only maternal stress, with
confounders. Model c = maternal and paternal stress, no confounders. Model d =
maternal and paternal stress, with confounders.
*Power was not sufficient in these analyses.
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(CFI = 1.00, TLI = .99, RMSEA = .03, and SRMR = .05). Similar
to the previous analysis, birth experience was neither associated
with child attachment indirectly via maternal stress (b = .01, p = .37)
nor directly (b = .04, p = .67).
DISCUSSION

This study investigated the impact of mothers’ birth experiences on
maternal and paternal stress, as well as the indirect (i.e., via maternal
stress) and direct effect of birth experience on parent-child
attachment. Our first hypothesis regarding the association
between negative birth experience and parenting stress was
confirmed. We found that mother’s negative birth experience was
indeed positively associated with both the mother’s and partner’s
parental stress. However, birth experience was neither associated
with child attachment indirectly via maternal stress nor directly.

Parental Stress
The current findings support previous research by demonstrating
a significant effect of mother’s birth experience on parental stress
in mothers and their partners (4, 6–9). Importantly, the previous
studies including partners have been either qualitative or have
included only small samples [e.g., N = 56; (7)], which emphasizes
the relevance of the current study. Thus, these results show the
psychological impact that childbirth can have on the entire family.
More precisely, birth and how it is experienced is not only relevant
and influential for mothers but can also cause significant parenting
stress for partners.

In addition, it is important to note that mothers’ birth experience
and paternal stress were assessed 3 months postpartum, while
maternal stress was assessed 12 months postpartum. The
retrospective childbirth experience reported by mothers was thus
not measured at the same time as maternal stress. This strengthens
the findings, as the significant association between birth experience
andmaternal stress cannot be explained by an emotional state that a
mother may have experienced when filling out the questionnaires.

Furthermore, mothers’ birth experience at 3 months postpartum
affected maternal stress as long as 1 year postpartum. Based on
previous research, a traumatic birth experience may negatively
impact both mothers’ and their partners’ ability to cope with
stress, either directly (4, 31) or by negatively impacting couples’
relationship (31, 44). The latter, in turn, might decrease the amount
of support that the partners offer for each other. This may be one of
the possible reasons why a negative birth experience can increase
partners’ stress and have an impact on mothers’ stress levels even a
year after giving birth.

Child Attachment
The current study did not find a significant indirect association
between birth experience and child attachment via maternal
stress. Accordingly, the current findings do not support the
previous studies that have suggested a link between parental
stress and child attachment (20, 21, 23, 27). Furthermore,
previous research has reported contradicting findings regarding
the possible effect that a negative or traumatic birth experience
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may have on child attachment (11, 30–32). In the current study,
which reflects the largest quantitative study to date with a
longitudinal design, we did not find a significant association
between a mother’s birth experience and observed child
attachment. It has to be noted that this study differs from the
previous studies in that it reports on observed parent-child
attachment, whereas the previous studies were all performed
using either behavioral codings of parental or child behavior or
mothers’ self-reports on their feelings and perceptions of the
bond with their child. The similarity of these constructs is still up
for debate (45). Thus, the question remains: What may protect
child attachment from the effects of parental stress and negative
birth experience?

One protective factor may be social support. The same way
parental stress canmake a parent to be less sensitive and responsive
to the child (22, 23), social support can help the parent to be more
sensitive (46). Sensitive parenting, in turn, is more likely to lead to
secure child attachment than insensitive parenting (23, 24).
Support may also affect parenting through parental stress, as a
lack of partner support may increase stress (21).

Social support and sensitive parenting may similarly explain
why we did not find a direct association between a mother’s birth
experience and child attachment. As described by family stress
theory, support from one’s partner may help a parent to adjust to a
stressful situation (i.e., negative birth experience), which, in turn,
may lead to more sensitive parenting practices (10). Furthermore,
sensitive parenting is more likely to lead to secure child attachment
than insensitive parenting (23, 24). In addition, although a child
may be a trigger reminding a mother of her traumatic birth
experience, some women also express that the direct interaction
with their infant, for example, during breastfeeding, helped them to
heal mentally from the negative birth experience (33).

Finally, the relatively low power in the analyses in which child
attachment was included may explain why we did not find a
significant indirect or direct effect of birth experience on child
attachment. Collecting observational attachment data requires
intensive measures, which makes it difficult to gather large
sample sizes. The current sample size would have been large
enough to find a medium effect, but not to detect a small effect.
The effect sizes were as small as .01 for the indirect effect and
.04–.07 for the direct effect. Thus, power was not sufficient to
detect this effect. However, it is debatable whether effect sizes this
small would have any clinical relevance, should they be significant.

Strengths, Limitations, and Suggestions
for Future Research
The current study has several strengths that ought to be mentioned.
First, a longitudinal study design has its benefits over a cross-
sectional design, as it may give indications for causal relationships.
Second, previous research on birth experience and child
attachment have been strongly mother-focused, whereas the
current study included also parenting stress data from partners.
Third, unlike in a majority of the previous studies, we used a gold
standard observational measure to assess child attachment, which
adds new information on the attachment relationship to the
literature on mother-reported bonding and sensitivity. Finally, in
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the past years, the number of studies focusing on psychological
aspects of childbirth has been increasing and so has the number of
available instruments assessing childbirth experiences. However,
up to date, there is no gold standard assessment for birth
experience (47). In the current study, data on birth experience
was collected using a collection of items that were found important,
and some of which had been used in previous studies (35, 36). The
utilized five items were shown to assess a well-fitting one-factor
construct for childbirth experience, both in the cohort and focus
sample. It would be interesting to compare outcomes with our
instrument to other instruments measuring birth experience, such
as the W-DEQ (48) and the CEQ (49), in the future.

However, this study also has limitations that need to be
considered when generalizing the findings to other samples.
First, although previous studies included women with both
negative and traumatic birth experiences, it is possible that, in
the current sample, even the most negative birth experiences
were not necessarily traumatic. For instance, as can be seen in
Table 2, only a minority of women had experienced fear for their
own or their baby’s life. Thus, it is possible that, for example, in a
sample of women with specifically traumatic birth experiences, the
indirect and direct effects of birth experience on child attachment
may have been larger. Second, although parental stress was assessed
in both mothers and their partners, birth experience data was
collected only frommothers. Assessing birth experience in partners
and mothers would lead to a better understanding of the inter-
correlation and effect of both of these. To date, only a limited
number of studies have included birth experience data reported by
both mothers and their partners [e.g., (5)]. In this context, it would
be interesting to measure birth experiences at multiple time points
in the first year, ideally starting as soon as possible after delivery, in
order to examine whether the reflection on experiences of both
partners change over time. Another suggestion for future research
would be, instead of investigating new possible mediators in the
association between birth experience and child attachment, to
assess which factors may moderate the association between birth
experience and child attachment (i.e., protective factors). One of
the factors of interest would be the moderating effect of partner
support, as the current findings hint at a protective effect of partner
support in line with family stress theory (10).
CONCLUSION

This longitudinal study, combining both self-reported and
observational data, as well as multiple informants (i.e., mothers,
partners, and observers), investigated the effects that a mother’s
birth experience may have on maternal and paternal stress.
Furthermore, this study investigated whether birth experience is
indirectly associated with child attachment via maternal stress, and
whether birth experience is directly associated with child
attachment. Both self-reported maternal and paternal parenting
stress were found to be associated with a mother’s self-reported
birth experience, even until a year after birth. However, self-
reported birth experience was neither indirectly nor directly
associated with observed infant-parent attachment. These findings
emphasize the impact that childbirth may have on both parents,
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and this way on the family functioning. Thus, after a family has
went through a negative birth experience, care professionals ought
to support both parents and the couple’s relationship, instead of
focusing only on the new mother. Furthermore, the long-lasting
effect of a negative birth experience on parental stress emphasizes
the need for a strong collaboration between various care sectors that
are involved in a family’s life during the first year postpartum (e.g.,
antenatal care and family counselling). Future research is needed to
further investigate which protective factors may weaken the
association between birth experience and parental stress, as this
will hopefully enable better support for families who have
experienced a negative or traumatic childbirth experience.
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Background: Postpartum maternal anxiety and depression can affect child development
and family functioning. However, the long-term impact of postpartum maternal anxiety and
depression on child and paternal mental health is understudied. The present large-scale
prospective cohort study is one of the first to investigate whether maternal anxiety and
depressive symptoms postpartum and at child age 5–6 years separately and synergistically
increase paternal anxiety and depressive symptoms and child emotional problems in early
adolescence at age 11–12 years. Secondly, we investigated whether concurrent paternal
anxiety and depressive symptoms at child age 11–12 years moderated the association
between maternal anxiety and depressive symptoms in the postpartum period and at child
age 5–6 years with child emotional problems at age 11–12 years.

Methods: This study is part of the Amsterdam Born Children and Development (ABCD)
cohort study, the Netherlands (N = 2.298). Maternal postpartum anxiety and depressive
symptoms were assessed using the State-Trait Anxiety Inventory (STAI) and the Center for
Epidemiologic Studies Depression Scale (CES-D) at 13 weeks postpartum. Maternal
anxiety and depressive symptoms at child age 5–6 years and parental anxiety and
depressive symptoms at 11–12 years were assessed using the Depression Anxiety Stress
Scale (DASS-21). Child emotional problems were reported by the child and a teacher
using the Strengths and Difficulties Questionnaire (SDQ). Multivariable linear regression
was conducted, adjusted for demographic, perinatal/obstetric confounders, and affective
symptoms of the other family members at 11–12 years.

Results: Neither maternal anxiety nor depressive symptoms were related to paternal
depressive symptoms at child age 11–12 years, while maternal postpartum depressive
symptoms, depressive symptoms at 5–6 years and maternal anxiety at 5–6 years were
g September 2020 | Volume 11 | Article 562237146
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positively related to paternal anxiety at 11–12 years. However, effect sizes were small.
Only maternal postpartum depression was positively but weakly associated with more
child emotional problems at 11–12 years. Although paternal concurrent affective
symptoms were positively related to more child emotional problems in early
adolescence, they did not moderate the association between maternal symptoms and
child emotional problems.

Conclusions: Our results indicate that fathers and children seem to be affected only to a
small extent by maternal postpartum anxiety or depression.
Keywords: anxiety, depression, postpartum, family mental health, fathers, socio-emotional development, early
childhood, adolescence
INTRODUCTION

Maternal postpartum anxiety and depression are frequently
occurring complications affecting up to 20% of young mothers
and can have adverse consequences for all family members (1–4).
Both maternal postpartum anxiety and depression are associated
with personal suffering, psychosocial and occupational
dysfunctioning, and poor family functioning and both conditions
have been shown to negatively affect mother-infant interactions (2,
5–7). Maternal postpartum depression is a risk factor for both
subsequent maternal mental health problems and child behavioral
and emotional problems in early childhood (8, 9). Furthermore, a
few studies have shown that maternal postpartum depression is
also a risk factor for offspring emotional and behavioral functioning
in late childhood and adolescence (10–14). However, it is not well
known whether maternal postpartum anxiety also contributes to
the development of children’s mental health problems later in life
(15, 16).

From a developmental psychopathology perspective, a
complex and dynamic interplay of psychological, social and
biological mechanisms has been suggested to underlie the
associations of maternal postpartum depression and anxiety
with child mental health (17, 18). Next to environmental
mediation, previous research indicated that genetic mediation
plays, at least partly, a role in the intergenerational transmission
of both depression and anxiety (19–23). Postpartum depression
and anxiety can be comorbid conditions (24). However, both
conditions show unique features in symptomatology. That is, low
positive affect is specific for depression, while physiological
hyperarousal is a unique characteristic for anxiety (25).
Consequently, underlying mechanisms and ways of transmission
of anxiety and depression frommother to the child may differ (23,
26–28). For example, the environmental intergenerational
transmission of these two conditions may occur via suboptimal
parenting and modeling behaviors that are specific for mothers
with anxiety or depressive disorder, respectively (29–32).
Furthermore, intergenerational transmission is suggested to be
more specific for parental anxiety, setting children of parents with
an anxiety disorder at a particularly increased risk of developing
anxiety disorders themselves compared to children of parents with
depressive disorders who are at an increased risk of a variety of
mental problems (33). Therefore, it is important to study the long-
g 247
term impact of both maternal postpartum anxiety and depression
on the child (34).

Not only maternal postpartum mental health but also
maternal mental health in the childhood period affects child
emotional functioning. Previous studies observed that maternal
anxiety and depression in (early) childhood are associated with
child emotional and behavioral problems (35, 36). Both the
postpartum period and the early childhood period are mentally
demanding periods in a woman’s life. The postpartum period
includes the transition into early motherhood while most young
mothers simultaneously have to cope with extensive parenting and
job demands throughout early childhood. Therefore, these periods
particularly predispose women to emotional distress and anxiety.
As both maternal mental health in the postpartum period and in
early childhood influence child outcome, the effects of maternal
anxiety or depression in these developmental periods may add up.
Thus, children of mothers being highly anxious or depressed in the
postpartum and early childhood period may be particularly at risk
of developing childhood emotional problems. A follow-up study
(n = 753) (37) and a recent relatively small-scale study (n = 474)
(38) showed that maternal postpartum depression and concurrent
maternal mental health problems were independently associated
with more child emotional and behavioral problems at age 4 years
and child internalizing problems at age 8 years, respectively. In the
latter study, children of mothers with both postpartum and
concurrent depression had the highest level of internalizing
problems (38). These studies suggest that maternal mental
health problems in both the postpartum period and in
childhood affect child emotional functioning independently and
synergistically. Yet, these studies analyzed cross-sectional data on
child outcomes and concurrent maternal mental health in early
childhood and were thus unable to address directionality of effects.
Moreover, research on the long-term impact of maternal anxiety
and depression in the postpartum and early childhood period on
parental mental health is scarce.

According to family systems theory, family represents an
organized entity wherein all family members mutually affect
each other across time (39, 40). Individual mental health
functioning, family relationships, and family functioning are
intertwined (41). To facilitate the development and optimization
of preventive interventions aimed at reducing the influence of
maternal postpartum anxiety and depression on the whole family,
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more knowledge about the long-term impact of these maternal
conditions on all family members, including the father, is needed.
Although maternal postpartum anxiety and depressive symptoms
have both been shown to be concurrently associated with paternal
affective symptoms, their long-term impact on paternal anxiety
and depressive symptoms has been understudied (42). Moreover,
not only maternal anxiety and depression during the postpartum
and early childhood period are associated with more child
emotional problems, but also paternal mental health can affect
emotional development in children (43–45). Additionally, it has
been proposed that paternal mental health may moderate the
association of maternal anxiety and depressive symptoms with
child outcomes (9, 28). For example, paternal depression has been
shown to exacerbate the effect of maternal depression on
internalizing symptoms in children (46). In contrast, the absence
of psychopathology in involved fathers has been suggested to
buffer the negative impact of maternal depression on the child (42,
47, 48). The above illustrates that it is of great importance to
increase our understanding of the long-term impact of maternal
anxiety and depression in the postpartum and early childhood
period on all family members. The aim of the present large-scale
prospective population-based cohort study was to investigate
whether maternal anxiety and depressive symptoms postpartum
and at child age 5–6 years separately and synergistically increase
paternal anxiety and depressive symptoms and child emotional
problems in early adolescence at age 11–12 years. Secondly, we
investigated whether concurrent paternal anxiety and depressive
symptoms at child age 11–12 years moderated the association
between maternal anxiety and depressive symptoms in the
postpartum period and at child age 5–6 years with child
emotional problems at age 11–12 years. We hypothesized that
maternal anxiety and depressive symptoms postpartum and at
child age 5–6 years synergistically increase both paternal anxiety
and depressive symptoms and child emotional problems at 11–12
years. Secondly, we hypothesized that concurrent paternal anxiety
and depressive symptoms at child age 11–12 years exacerbate the
associations of maternal anxiety and depressive symptoms
Frontiers in Psychiatry | www.frontiersin.org 348
postpartum and at child age 5–6 years with child emotional
problems at age 11–12 years.
METHODS

Participants and Design
The present study is part of the Amsterdam Born Children and
Development (ABCD) cohort study, an ongoing multi-ethnic
population-based prospective birth cohort to identify factors in
prenatal and early life explaining (differences in) child health
later in life (http://www.abcd-study.nl). Details about the study
design have previously been described (49).

Between January 2003 and March 2004, 8,266 pregnant women
living in Amsterdam were included in the cohort. Of these, 5,108
women reported information on postpartum anxiety and depressive
symptoms through questionnaires at 13 weeks after childbirth. For
the 5–6 years follow-up measurement, 3,361 biological mothers
provided information on anxiety and depressive symptoms. For the
11–12 years follow-up measurement, data on mental health
problems from children, their biological mothers, biological
fathers, and teachers were collected for up to 2,298 subjects, see
flowchart in Figure 1.
Measures
Determinants
Maternal postpartum general anxiety was assessed at 13 weeks
postpartum using the validated Dutch version of the State-Trait
Anxiety Inventory (STAI) (50, 51). The state anxiety subscale
contains 20 items, rated on a 4-point scale (1 = rarely or none of
the time to 4 = most or all of the time). It measures temporarily
experienced anxiety (51), with a higher total score (range 20-80)
of the state anxiety subscale indicating more anxiety. In our
study, Cronbach’s alpha of the subscale was 0.94.

Maternal postpartum depressive symptoms were assessed
using the validated Dutch version of the Center for Epidemiologic
FIGURE 1 | Flowchart of the study population. STAI, State-Trait Anxiety Inventory; CES-D, Center for Epidemiologic Studies Depression Scale; SDQ, Strength and
Difficulties Questionnaire; DASS-21, Depression Anxiety Stress Scale.
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Studies Depression Scale (CES-D) (52, 53). The CES-D comprises
20 items on the frequency of depressive symptoms experienced
during the past week, rated on a 4-point scale (0 = rarely or none of
the time to 3 = most or all of the time). It provides a total score on
depressive symptomatology (range 0-60), with higher scores
indicating more depressive symptoms. The CES-D corresponds
well with clinical measures of depression (53, 54). In the present
study, Cronbach’s alpha was 0.90.

Maternal anxiety and depressive symptoms at the 5–6 years
follow-up measurement were assessed using the validated Dutch
version of the Depression Anxiety Stress Scale (DASS-21) (55,
56). We used two 7-item subscales of the DASS-21 measuring,
respectively, anxiety and depression over the last week rated on a
4-point scale (0 = did not apply to me at all, to 3 = applied to me
very much or most of the time). For each subscale, sum scores
were calculated and then multiplied by two (range 0–42), with
higher scores indicating more anxiety or depressive symptoms
(55). The DASS-21 has been shown to adequately discriminate
between anxiety and depression (57). In the present study,
Cronbach’s alphas of the DASS-21 at the 5-6 years follow-up
measurement were 0.74 and 0.82 for anxiety and depressive
symptoms, respectively.

Outcomes
At the 11-12 years follow-up measurement, paternal anxiety and
depressive symptoms were assessed using the Dutch version of
the Depression Anxiety Stress Scale (DASS-21) (55). Cronbach’s
alphas of the DASS-21 were 0.68 and 0.85 (for paternal anxiety
and depressive symptoms, respectively.

Emotional problems of the child were assessed using the
Dutch version of the Strengths and Difficulties Questionnaire
(SDQ) (58, 59), filled out by the child and a teacher of the child.
The SDQ contains five subscales with a total of 25 items, rated on
a 3-point scale (0 = not true, to 2 = certainly true). For this study,
we used the 5-item subscale emotional symptoms, with a higher
subscale score indicating a higher risk for emotional problems
(range 0-10). The SDQ has good psychometric properties and
the subscale emotional symptoms corresponds well with
measures of anxiety and depressive symptoms in children (60).
In the present study, Cronbach’s alpha was 0.62 for the child-
reported subscale and 0.72 for the teacher-reported subscale.
These values are in line with alphas reported in previous studies
(59, 61).

Covariates
Potential confounders were selected a priori or based on
previous studies investigating the association between
maternal affective symptoms in the peripartum and early
childhood period and child and parental mental health
outcomes (12, 13, 62). Confounders/covariates included
demographic variables assessed at 11-12 years follow-up, i.e.
parental age (years), educational level (low, moderate, high
based on the highest completed school/degree) and
employment status (yes, no), and cohabitant status (married/
cohabiting, divorced/not living together anymore, other),
family financial situation (inadequate, adequate, more than
Frontiers in Psychiatry | www.frontiersin.org 449
adequate perceived income to live), and maternal ethnicity
(Dutch, other-Western, non-Western based on country of
birth of the mother) and parity (primi, multi), gestational age
(weeks), birth weight (grams), child gender and pubertal stage
[assessed by the pubertal development scale (PDS)] and
maternal anxiety and depressive symptoms (assessed by the
DASS-21). Information on confounders/covariates was
obtained via the parent-reported questionnaires at 11–12
years follow-up and data of medical registries routinely
recorded by midwives and obstetricians [Dutch Perinatal
Registration (Perined)] (63, 64).
Statistical Analysis
First, descriptive statistics were performed to illustrate participant
characteristics. We calculated Pearson’s r correlation coefficients
between measures of maternal anxiety and depressive symptoms
postpartum, at child age 5–6 years and concurrent parental
symptoms and child emotional problems at 11–12 years follow-
up. Further, to examine possible differences of child gender in
parental anxiety and depressive symptoms and child emotional
problems at 11–12 years follow-up we used independent t-tests. For
non-response analysis, independent t-tests and chi-square tests were
used for continuous and categorical variables, respectively.
Secondly, to analyze the associations between maternal anxiety
and depressive symptom scores in the postpartum period at 13
weeks after childbirth and early childhood period at 5–6 years with
child emotional problems and paternal anxiety and depressive
symptoms at 11–12 years follow-up, multivariable linear
regression analyses were conducted. To identify the unique
variance contributed by our main predictors, we entered
covariates first into the linear regression models; maternal
postpartum anxiety or depressive symptoms was entered second,
and maternal anxiety or depressive symptoms at age 5–6 years
follow-up was added third. As previous research suggests that
maternal depressive symptoms in the postpartum and early
childhood period are synergistically related to more childhood
behavioral and emotional problems (38), a maternal postpartum
anxiety (or depressive symptoms) Xmaternal anxiety (or depressive
symptoms) at 5–6 years follow-up interaction term was added in a
fourth and last step. Thirdly, a second set of multivariable linear
regression analyses was used to investigate whether paternal anxiety
and depressive symptoms at 11–12 years follow-up moderated the
association between maternal anxiety and depressive symptoms
postpartum and at 5–6 years follow-up and child emotional
problems. Covariates were again entered first into the linear
regression models; maternal anxiety or depressive symptoms
postpartum and at 5–6 years follow-up was entered second, and
paternal anxiety or depressive symptoms at 11–12 years follow-up
was entered third. In the fourth and last step, the interaction terms
maternal postpartum anxiety X paternal anxiety and maternal
anxiety at 5–6 years follow-up X paternal anxiety were entered.
For the depression model, the interaction terms maternal
postpartum depression X paternal depression and maternal
depression at 5–6 years follow-up X paternal depression were
entered in the fourth and last step.
September 2020 | Volume 11 | Article 562237
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In line with the recommendations by Dawson (65) for linear
regression analyses including interaction terms, the predictor
variables and moderators were z-standardized. Self-reported and
teacher-reported child emotional problems were combined into
one z-standardized outcome using factor analysis (explaining
67.4% shared variance). When only a child self-reported or
teacher-reported emotional problem score was available, the
respective score was used and z-standardized. So that all
outcome variables have the same units, paternal outcomes
were also z-standardized. As anxiety/depressive symptoms
have been shown to mutually influence each other between
parents and between parents and their child (41, 66, 67) and to
correct for concurrent symptoms of the other family members,
the models for paternal anxiety/depressive symptoms were next
to the adjustment for the other confounders and covariates
mentioned above, additionally controlled for maternal
symptoms and child emotional problems at 11–12 years
follow-up, while the models for child emotional problems were
adjusted for maternal and paternal anxiety/depressive symptoms
at 11–12 years follow-up. The models investigating the
contribution of paternal symptoms on the child were only
adjusted for concurrent maternal anxiety or depressive
symptoms. We examined whether the results may have been
biased by collinearity between anxiety or depressive symptoms of
the different family members at 11–12 years by inspecting the
respective variance inflation factors. Also, to avoid collinearity
measures of parental anxiety and depressive symptoms (i.e. the
main predictors) were not analyzed in the same regression
models, as these measures were strongly correlated, e.g.,
maternal postpartum anxiety and depression were strongly
correlated with r = .88, p <.001. In addition, as previous
research and theory (9, 68) suggest that child gender may
moderate the association of parental anxiety and depression
with child emotional functioning, we explored whether there
were any gender differences in the associations of maternal
anxiety or depressive symptoms postpartum or at age 5–6
years and concurrent paternal affective symptoms with child
outcome. To do this, we included multiplicative interaction
terms between gender and the various parental determinants in
the final step of an additional set of stepwise linear regression
analyses. Finally, for sensitivity analysis, the main analyses were
rerun including married/cohabiting partners only.

Missing data of confounders/covariates and missing data on
paternal anxiety and depressive symptoms at 11–12 years when
used as confounder were imputed using the multiple imputation
procedure. Imputed missing values ranged from 0.1% for
gestational age to 27.8% for paternal age in the child emotional
problems sample. Test statistics and regression coefficients were
averaged across 10 imputed data sets. The level of statistical
significance for all analyses was set at a = 0.05. Moreover, we
conducted a Bonferroni correction to adjust for multiple
comparisons in the link between maternal anxiety (or
depressive symptoms) and the three main outcomes (paternal
anxiety and depressive symptoms and child emotional
problems: a level 0.05/3 = 0.017). All statistical analyses were
carried out using SPSS version 26.0 for Windows.
Frontiers in Psychiatry | www.frontiersin.org 550
Non-Response Analysis
For non-response analysis, non-responders (those participants who
reported data on postpartum maternal anxiety and depressive
symptoms but no data on the 5–6 years follow-up or any of the
follow-up outcomes, n = 2,490) were compared to responders (those
participants who reported data on all determinants and for whom at
least one outcome variable was available, n = 2,618). Compared to
responders, non-responding mothers were younger [M = 42.9, SD =
4.87 vs.M = 44.9, SD = 4.09; t(2647) = -6.351, p < .001], more likely
to be of non-Western ethnicity [74.4% vs. 52.9%, c2(2)=277.139,
p < .001] and more likely to be low educated (12.8% vs. 6.6%,
c2(2)=26.195, p < .001). Children of non-responders had a lower
birth weight [M = 3436, SD = 556 vs.M = 3505, SD = 532; t(5076) =
-4.554, p < 0.001] and gestational age [M = 39.4, SD = 1.78 vs.M =
39.5, SD = 1.67; t(5095) = -2.694, p = .007]. Furthermore, non-
responders reported higher postpartum anxiety [M = 36.08, SD =
9.83 vs. M = 33.97, SD = 9.12; t(5106) = 7.960, p < .001] and
depression scores [M = 9.66, SD = 7.67 vs. M = 8.22, SD = 6.85; t
(5106) = 7.094, p < .001] compared to responders.
RESULTS

Participant Characteristics
Participant characteristics are described in Table 1. At the time
of the 11–12 years follow-up, mean maternal age was 45.0 (SD =
3.96) years. The majority of mothers was of Dutch ethnicity
(76.3%), highly educated (73.6%), and married/cohabiting
(78.2%). Mean paternal age was 47.1 (SD = 5.25) years, and
more than half of the fathers were highly educated (56.3%).

Table 2 shows correlations between maternal anxiety and
depressive symptoms postpartum and at 5–6 years follow-up,
concurrent parental anxiety and depressive symptoms, and child
emotional problems at 11–12 years follow-up. Maternal postpartum
anxiety was positively and moderately correlated with maternal
anxiety at 5–6 years follow-up and positively but weakly with
paternal anxiety at 11–12 years. Moreover, maternal postpartum
depressive symptoms were positively andmoderately correlated with
maternal depression at 5–6 years follow-up and positively but weakly
with concurrent paternal depressive symptoms. Maternal anxiety
and depressive symptoms at all assessment time points and paternal
anxiety and depressive symptoms were positively but weakly
correlated with child emotional problems at age 11–12 years with
one exception: Maternal anxiety at 5–6 years was not significantly
correlated with child emotional problems, see Table 2. Child gender
did not influence the levels of maternal anxiety [boys:M = 1.61, SD =
3.15 vs. girls: M = 1.61, SD = 3.17; t(1943) = 0.05, p = .959] and
maternal depression [boys: M = 3.35, SD = 4.94 vs. girls: M = 3.09,
SD = 4.85; t(1943) = 1.17, p = .243] or paternal anxiety (boys: M =
1.39, SD = 2.84 vs. girls: M = 1.25, SD = 2.58; t(1720) = -0.33, p =
.741] and paternal depression [boys: M = 3.33, SD = 4.75 vs. girls:
M = 3.41, SD = 4.93; t(1720) = 1.08, p = .279] at 11–12 years follow-
up. Combined self- and teacher reported scores of child emotional
problems differed significantly between boys and girls, with boys
having lower emotional problem z-scores than girls [boys:M = -0.11,
SD = 0.94 vs. girls: M = 0.13, SD = 1.04; t(2189)=5.68, p <.001].
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Associations Between Maternal Anxiety
and Depressive Symptoms Postpartum
and at Child Age 5–6 Years and Child
Emotional Problems, Paternal Anxiety, and
Paternal Depressive Symptoms at 11–12
Years Follow-Up
Table 3 presents associations of continuous measures of
maternal anxiety and depressive symptoms postpartum and at
5–6 years follow-up with paternal anxiety and depressive
symptoms and child emotional problems at 11–12 years
follow-up. Associations adjusted for affective symptoms of the
other family members and demographic and perinatal/obstetric
confounders and covariates at 11–12 years and R2 change for
each step of the regression analyses are shown.

Maternal postpartum anxiety was not significantly associated
with child emotional problems and paternal outcomes at 11–12
years. Maternal anxiety at 5–6 years was positively associated with
paternal anxiety, but not with paternal depressive symptoms and
child emotional problems. Maternal postpartum depressive
symptoms were positively associated with child emotional
problems and paternal anxiety, but not with paternal depressive
symptoms at 11–12 years. Maternal depressive symptoms at 5–6
years were associated with higher levels of paternal anxiety, but not
with paternal depressive symptoms and child emotional problems
at 11–12 years. The interaction effects of maternal postpartum
anxiety X maternal anxiety at age 5–6 years and maternal
postpartum depression X maternal depression at age 5–6 years
were not significant for all three outcomes. The interaction effects
between gender and maternal anxiety or depressive symptoms
postpartum and at 5–6 years on child emotional problems were
not significant (postpartum anxiety B = 0.04, 95%CI: -0.04; 0.13, p =
.321 and at 5–6 years B = -0.03, 95% CI: -0.12; 0.05, p = .463 and
postpartum depressive symptoms B = 0.06, 95% CI: -0.02; 0.15, p =
.158 and at 5–6 years B = -0.06, 95% CI: -0.15; 0.03, p = .179). The
explained amount of unique variance of the significant maternal
predictors was small according to the benchmarks of Cohen (69).

Associations Between Paternal Anxiety
and Depressive Symptoms at 11–12 Years
Follow-Up and Child Emotional Problems
and Moderation of Association Between
Maternal Symptoms and Child Emotional
Problems
Concurrent paternal anxiety at 11–12 years was related with more
child emotional problems (B = 0.05, 95%CI: 0.00; 0.10 p = .041) and
September 2020 | Volume 11 | Article 56223
TABLE 1 | Characteristics of the study sample (n = 2298) at the time of the 11–
12 years follow-up measurements.

M (SD)

Maternal characteristics
Maternal age Years 45.0 (3.96)
Maternal ethnicity (%) Dutch 76.3

Other-Western 12.1
Non-Western 11.6

Maternal educational level (%) Low 5.7
Moderate 14.8
High 73.6
Missing 6.0

Maternal employment (%) Employed 81.9
Unemployed 13.0
Missing 5.1

Family financial situation (%) Inadequate 10.1
Adequate 56.6
More than
adequate

27.9

Missing 5.5
Cohabitant status (%) Married/

cohabiting
78.2

Divorced/not
living together
anymore

14.4

Other 2.3
Missing 5.2

Parity (%)a Primiparous 58.9
Multiparous 41.1

Postpartum maternal anxiety (%) Yes 15.4
Postpartum maternal anxiety symptoms STAI 33.77 (9.10)
Postpartum maternal depression (%) Yes 12.5
Postpartum maternal depressive symptoms CES-D 8.06 (6.76)
Maternal anxiety at age 5–6 years (%) Yes 22.0
Maternal anxiety symptoms age 5–6 years DASS-21 0.91 (2.98)
Maternal depression at age 5–6 years (%) Yes 12.7
Maternal depressive symptoms at age 5–6
years

DASS-21 1.88 (3.61)

Maternal anxiety at age 11–12 years (%) Yes 15.6
Maternal anxiety symptoms at age 11–12
years

DASS-21 1.61 (3.16)

Maternal depression at age 11–12 years (%) Yes 17.8
Maternal depressive symptoms at age 11–12
years

DASS-21 3.22 (5.00)

Paternal characteristics
Paternal age Years 47.1 (5.25)
Paternal educational level (%) Low 5.3

Moderate 13.1
High 56.3
Missing 25.3

Paternal employment (%) Employed 70.6
Unemployed 4.8
Missing 24.5

Paternal anxiety at age 11–12 years (%) Yes 15.2
Paternal anxiety symptoms at age 11–12 years DASS-21 1.32 (2.71)
Paternal depression at age 11–12 years (%) Yes 16.7
Paternal depressive symptoms at age 11–12
years

DASS-21 3.37 (4.84)

Child characteristics
Age child Years 11.6 (0.32)
Child gender (%) Boys 49.8

Girls 50.2
Gestational age Weeks 39.5 (1.68)
Birth weight Grams 3515 (535)

(Continued)
TABLE 1 | Continued

M (SD)

Pubertal stage Score 7.83 (2.81)
Child emotional problems, self-reported SDQ 1.93 (1.83)
Child emotional problems, teacher reported SDQ 1.12 (1.62)
M, mean; SD, standard deviation; STAI, State-Trait Anxiety Inventory; CES-D, Center for
Epidemiologic Studies Depression Scale; DASS-21, Depression Anxiety Stress Scale.
SDQ, Strength and Difficulties Questionnaire.
aParity was assessed at the time of the postpartum measurement.
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explained a significant unique but small amount of variance [R2

change = .002, F(1,1697), p = .041]. The interaction effects of
postpartum anxiety X paternal anxiety (B = -0.01, 95% CI: -0.06;
0.03, p = .549) and maternal anxiety at 5–6 years X paternal anxiety
(B= -0.02, 95%CI: -0.06; 0.02, p= .227) on child emotional problems
were not significant. Concurrent paternal depressive symptomswere
also positively associated with more child emotional problems at age
11–12 years (B = 0.05, 95% CI: 0.01; 0.10, p = .030) and explained a
significant unique but small proportion of variance [R2 change =
.003, F(1,1697), p = .030]. The interaction effects of Postpartum
depression X Paternal depression (B = -0.02, 95%CI: -0.07; 0.03, p =
.405) and Depression at 5-6 years X Paternal depression (B = 0.03,
95% CI: -0.02; 0.07, p = .244) on child emotional problems were not
significant. Also, the interaction effects between gender and
concurrent paternal anxiety or depressive symptoms on child
emotional problems were not significant (B = -0.02, 95% CI: -0.04;
0.14, p = .264 and B = -0.08, 95% CI: -0.17; 0.02, p =
.114, respectively).

Sensitivity Analyses
Finally, we reran our main analyses among a subsample of
married/cohabitating parents only. Overall, we observed a
similar pattern of results with some exceptions. First, maternal
postpartum depressive symptoms were no longer associated with
child emotional problems at age 11–12 years (B = 0.05, 95% CI:
-0.00; 0.10, p = .070). Second, paternal anxiety and depressive
symptoms at 11–12 years were not associated with child
emotional problems (B = 0.05, 95% CI: -0.00; 0.10, p = .070
and B = 0.05, 95% CI: -0.00; 0.11, p = .052, respectively).
DISCUSSION

In the present large-scale population-based cohort study, maternal
anxiety in the early childhood period at child age 5–6 years, but not
maternal postpartum anxiety, was specifically but weakly related to
more anxiety in fathers when their children were 11–12 years old.
While maternal depressive symptoms both postpartum and at child
age 5–6 years were positively but weakly related to paternal anxiety
at 11–12 years, neither maternal anxiety nor depressive symptoms
at both timepoints were related to paternal depressive symptoms at
11–12 years. Maternal postpartum depressive symptoms were
associated with more child emotional problems at age 11–12
years. However, maternal anxiety and depressive symptoms
postpartum and at child age 5–6 years were not synergistically
associated with the child and paternal outcomes. While concurrent
paternal anxiety and depressive symptoms at 11–12 years were
weakly associated with more child emotional problems, we found
no indication of a moderating effect of paternal concurrent affective
symptoms on the association between maternal symptoms
postpartum and at child age 5–6 years with child emotional problems.

To the best of our knowledge, this study is one of the first to
examine the long-term associations of both maternal anxiety as
well as depressive symptoms in the postpartum and early
childhood period with child and paternal mental health in
early adolescence. Regarding fathers, previous studies showed
that postpartum paternal and maternal anxiety as well as
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depression are associated (70, 71). Ierardi et al. (72) found that at
3 months postpartum, higher levels of maternal depression were
related to more paternal anxiety, while higher levels of maternal
anxiety predicted more paternal anxiety and depression. Our
study extends previous work, by indicating that maternal
postpartum depressive symptoms and maternal depressive
symptoms at child age 5–6 years were associated with more
paternal anxiety at child age 11–12 years, even after adjustment
for concurrent maternal anxiety and child emotional problems.
One might speculate that the experience of depression of the
partner in combination with the care for an infant or young child
might lead to more worries, hypervigilance, emotional distress
and a higher caregiver burden in fathers, possibly leading to
persistently increased paternal anxiety (73). We did not find
evidence for a synergistic effect of maternal depression
postpartum and at 5–6 years on paternal anxiety, but previous
studies have shown that women who have experienced
postpartum depression subsequently are at high risk for
recurrent depressive episodes (37, 38, 74). An alternative
possible explanation might be the development or increase of
paternal anxiety over time via increased relationship distress or
shared worries about unemployment or financial problems (41,
75). Interestingly, only maternal anxiety at child age 5–6 years
but not in the postpartum period was associated with paternal
anxiety. In the postpartum period, challenges raised by
parenthood are still new, but the phase in partnership and
family life, the parents are situated in when children are aged
5–6 or 11–12 years are more similar and can be characterized by
Frontiers in Psychiatry | www.frontiersin.org 853
more affective concordance or disturbances in parental
functioning and more relationship distress, which, in turn,
might play a role in increasing anxiety in fathers (76, 77).
However, effect sizes were generally small and maternal anxiety
and depressive symptoms in most models were not related to
anxiety and depressive symptoms in fathers. This suggests that
most fathers seem to be resilient and thus not prone to
developing long-term mental health problems due to maternal
anxiety and depression of their partners.

Regarding the child, we found that only maternal postpartum
depressive symptoms were positively but weakly associated with
more child emotional problems at age 11–12 years. This supports
the view of the postpartum period as a sensitive period, during
which the child is particularly susceptible for the adverse effects
of maternal depressive symptoms (78, 79). Potential mechanisms
possibly underlying the link between maternal postpartum
depressive symptoms and child emotional problems include,
next to genetic vulnerability, a lack of maternal sensitivity,
inadequate mother-infant interaction and altered infant
neurodevelopment possibly due to understimulation (9, 21, 28,
80). Although previous studies suggest that concurrent maternal
depression exacerbates the association between maternal
postpartum depression and emotional problems of children
and adolescents (36–38), we did not observe any evidence that
maternal anxiety and depression postpartum and at 5–6 years
synergistically increased child emotional problems in early
adolescence. The present study had a longitudinal design and
adjusted for concurrent affective symptoms of both parents, in
TABLE 3 | Associations of maternal anxiety and depressive symptoms postpartum and during early childhood with z-standardized child emotional problems, paternal
anxiety, and paternal depressive symptoms at child age 11–12 years.

Child emotional problems
(n = 2298)

Paternal anxiety symptoms
(n = 1722)

Paternal depressive symptoms
(n = 1722)

Maternal anxiety DR2 B (95% CI) p DR2 B (95% CI) p DR2 B (95% CI) p
Step 1 .036*** .040*** .060***
Covariates
Step 2 .010 .002* .001
Postpartum anxiety 0.03 (-0.01; 0.08) .135 0.05 (0.00; 0.10) .042 0.31 (-0.02; 0.08) .235
Step 3 .001 .007*** .003*
Maternal anxiety at child child age 5-6 years -0.03 (-0.08;

0.02)
.199 0.09 (0.04; 0.14) .001 0.06 (0.01; 0.11) .024

Step 4 .000 .000 .001
Postpartum anxiety X anxiety at child age 5-6 years 0.02 (-0.01; 0.05) .244 0.01 (-0.03; 0.06) .616 0.03 (-0.02; 0.08) .203
Total R2 .047 .049 .065
Maternal depressive symptoms
Step 1 .050*** .039*** .060***
Covariates
Step 2 .002* .004* .001
Postpartum depressive symptoms 0.06 (0.01; 0.10) .017 0.07 (0.01; 0.12) .013 0.04 (-0.02; 0.09) .188
Step 3 .000 .003* .001
Maternal depressive symptoms at child age 5–6 years 0.00 (-0.05; 0.04) .896 0.07 (0.01; 0.12) .015 0.03 (-0.03; 0.08) .315
Step 4 .001 .000 .000
Postpartum depression X depression at child age 5–6
years

0.02 (-0.02; 0.05) .332 -0.01 (-0.05;
0.03)

.681 -0.01 (-0.05;
0.03)

.643

Total R2 .052 .046 .062
September
 2020 | Vol
ume 11 | Article 56
Covariates included parental age, educational level and employment status, cohabitant status, family financial situation, and maternal ethnicity, parity, gestational age, birth weight, child
gender, and pubertal stage. Also, models were adjusted for maternal and paternal anxiety or depressive symptoms when including child emotional problems as outcome or adjusted for
child emotional problems and maternal anxiety/depressive symptoms, respectively, when including paternal anxiety/depressive symptoms as outcome. All predictors and moderators
were z-standardized.
Bold text indicates statistically significant associations after Bonferroni correction.
*p < .05, ***p < .001.
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contrast to the previous rather small-scale studies by Josefsson
and Sydsjo (37) and by Closa-Monasterolo et al. (38), which
analyzed maternal depression in childhood as cross-sectional
determinant of child outcome. Consistent with prior research
(43–45), paternal concurrent affective symptoms were positively
related to more child emotional problems in early adolescence.
However, paternal concurrent anxiety or depressive symptoms
did not moderate the association between maternal symptoms
and child emotional problems. Possibly, other moderating
factors including involvement and quality of the father-child
relationship, paternal sensitive parenting, or the extent of
impaired parenting due to psychopathology of both parents
play a more important role in the relation between maternal
affective symptoms and child emotional development (9, 22, 46,
47, 81). Also, regarding gender interactions, no significant effects
were found. Previous research into the moderating effect of
gender on the association between parental affective symptoms
and children’s emotional functioning has shown inconsistent
results (9, 68, 82). Sensitivity analysis showed that, when only
married or cohabiting parents at 11–12 years were included,
maternal postpartum depression was no longer associated with
child emotional problems, as were paternal concurrent anxiety
and depressive symptoms with child emotional problems. This
might indicate that parental relationship conflict and family
functioning possibly mediate the relation of maternal postpartum
depression with the development of child emotional problems (41,
83). Finally, with respect to the long-term association of maternal
postpartum anxiety with child development, to date, there is only
little research available reporting conflicting results, and two
reviews concluded that more evidence is needed (15, 16). In our
sample, maternal anxiety was not related to child emotional
problems. In contrast to previous studies using parent reported
information (37, 38), we assessed child emotional problems by use
of self-report by children combined with teacher report. This
improves the validity of our results and might also partly
account for the small effect sizes observed in the present study,
as parent report of depressed parents on their children’s mental
health problems has been shown to be potentially biased (84, 85).

One of the strengths of this large-scale prospective cohort
study is the information on a large number of potential
confounders and covariates. Moreover, we were able to control
for concurrent affective symptoms of the other family members.
One might argue that we adjusted the regression models overly
conservatively, as some of the confounders and covariates have
also been identified as predictors of anxiety and depressive
symptoms (86). Therefore, we cannot completely rule out that
we underestimated effect sizes. However, our approach is in line
with previous longitudinal studies (13, 87) and supports the
robustness of our findings. Also, we did not observe
multicollinearity between concurrent affective symptoms of the
family members.

The study also had several limitations. First, the long follow-
up period has led to attrition and we cannot eliminate the risk
that selection bias affected our results. Compared to non-
responders, responding mothers were more often Dutch,
highly educated and had lower postpartum anxiety and
Frontiers in Psychiatry | www.frontiersin.org 954
depressive symptom scores, which also might have led to a
conservative estimation of associations. Second, postpartum
anxiety and depressive symptoms were assessed by the STAI
and the CES-D, respectively, while anxiety and depressive
symptoms at 5–6 years and at 11–12 years were assessed using
the DASS-21. However, all three instruments have been
demonstrated to be good predictors of clinical anxiety and
depression, respectively, and the STAI and CES-D correlate
moderately-to-strongly with the DASS-21 anxiety or depression
subscale, respectively (88–91). Third, we only had information
about maternal anxiety and depressive symptoms at the three
follow-up time points. Moreover, as fathers were not included in
the present study before the 11–12 years follow-up measurement,
associations with child emotional problems could only be analyzed
in a cross-sectional manner. Preferably, in future longitudinal
studies affective symptoms in both parents should be assessed
more often, to obtain more information on their course over time.
Furthermore, children should preferentially be followed until late
adolescence, as the prevalence of affective symptoms increases
during adolescence (92–94). Fourth, although we adjusted for
several shared environmental confounders and covariates, the
study design did not allow accounting for familial confounding
such as the contribution of shared genetic risk factors between
parents and offspring. Lastly, we investigated the possible specific
and synergistic impact of maternal mental health factors in the
postpartum and early childhood period on several child and
paternal affective outcomes in early adolescence. Although the
various tests do not necessarily constitute independent hypotheses,
we adjusted for multiple testing by applying a Bonferroni
correction, which did not lead to a change of the interpretation
of our main results. Nevertheless, one should bear in mind that for
those associations revealed to be statistically significant we only
observed small effect sizes indicating that our findings are of little
clinical significance.

Our results illustrate that fathers seem to be affected only to a
small extent by maternal postpartum anxiety or depression. Future
work should gain more insight into resilience factors in fathers. By
this, preventive interventions and treatment for maternal
postpartum anxiety and depression could be improved and
developed by father participation. Finally, research is needed
elucidating mechanisms involved in the long-term association
between maternal postpartum anxiety and depressive symptoms
and child emotional problems in early adolescence.
CONCLUSION

This population-based cohort study aimed to increase our
understanding of the long-term impact of maternal anxiety
and depression in the postpartum as well as early childhood
period on the father and the child. Maternal postpartum
depressive symptoms, maternal depressive symptoms at child
age 5–6 years, and maternal anxiety at 5–6 years were positively
but weakly related to paternal anxiety at child age 11–12 years.
Notably, only maternal postpartum depression was, also weakly,
September 2020 | Volume 11 | Article 562237
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associated with more child emotional problems at age 11-12
years, suggesting that other factors contribute more significantly
to child emotional problems in early adolescence.
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Background and Purpose: Becoming a parent can be an exciting and also challenging
transition, particularly for parents who have experienced significant hurt in their own
childhoods, and may be experiencing ‘complex trauma.’ Aboriginal and Torres Strait
Islander (Aboriginal) people also experience historical trauma. While the parenting
transition is an important time to offer support for parents, it is essential to ensure that
the benefits of identifying parents experiencing complex trauma outweigh any risks (e.g.,
stigmatization). This paper describes views of predominantly Aboriginal stakeholders
regarding (1) the relative importance of domains proposed for complex trauma
assessment, and (2) how to conduct these sensitive discussions with Aboriginal parents.

Setting and Methods: A co-design workshop was held in Alice Springs (Central
Australia) as part of an Aboriginal-led community-based participatory action research
project. Workshop participants were 57 predominantly Aboriginal stakeholders with
expertise in community, clinical, policy and academic settings. Twelve domains of
complex trauma-related distress had been identified in existing assessment tools and
through community consultation. Using story-telling and strategies to create safety for
discussing complex and sensitive issues, and delphi-style methods, stakeholders rated
the level of importance of the 12 domains; and discussed why, by whom, where and
how experiences of complex trauma should be explored.
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Main Findings: The majority of stakeholders supported the importance of assessing
each of the proposed complex trauma domains with Aboriginal parents. However,
strong concerns were expressed regarding where, by whom and how this should
occur. There was greater emphasis and consistency regarding ‘qualities’ (e.g., caring),
rather than specific ‘attributes’ (e.g., clinician). Six critical overarching themes emerged:
ensuring emotional and cultural safety; establishing relationships and trust; having
capacity to respond appropriately and access support; incorporating less direct cultural
communication methods (e.g., yarning, dadirri); using strengths-based approaches and
offering choices to empower parents; and showing respect, caring and compassion.

Conclusion: Assessments to identify Aboriginal parents experiencing complex trauma
should only be considered when the prerequisites of safety, trusting relationships,
respect, compassion, adequate care, and capacity to respond are assured. Offering
choices and cultural and strengths-based approaches are also critical. Without this
assurance, there are serious concerns that harms may outweigh any benefits for
Aboriginal parents.

Keywords: Aboriginal, indigenous, culture, complex trauma, parent, assessment

INTRODUCTION

Becoming a parent is an exciting time, but it can also
be a challenging transition, particularly for parents who
have experienced maltreatment in childhood and continue to
experience complex trauma. There are compelling arguments to
recognize and offer support to parents who have experienced
childhood maltreatment and/or complex trauma (Flanagan
et al., 2018). However, essential criteria specify that any
screening or assessment process must be acceptable to the
population and that the benefits outweigh the harms (Wilson and
Jungner, 1968; Department of Health, 2018). This is particularly
important for Aboriginal parents following a legacy of harmful
policies which have led to family disruption and increased
rates of intergenerational or complex trauma; and fostered
an environment which is highly sensitive about assessment of
complex trauma, particularly within perinatal care services. As
far as we are aware there are no studies reporting perspectives
of Aboriginal communities regarding perinatal assessment of
childhood maltreatment or complex trauma (Chamberlain et al.,
2019b). In this paper, we report on an innovative combination
of Aboriginal leadership, participatory design and methods
to elicit the perspectives of key stakeholders working with
Aboriginal parents regarding complex trauma assessment in the
perinatal period.

Up to 50% of all children worldwide experience maltreatment
(World Health Organisation [WHO], 2016) with potentially
profound and enduring effects on physical, social and emotional
wellbeing (McCrory et al., 2010; Norman et al., 2012; De
Bellis and Zisk, 2014; Alexander, 2015; Li et al., 2016; Teicher
and Samson, 2016; Sara and Lappin, 2017; Olsen, 2018).
Critically, the long-term relational impacts can impede the
capacity of parents to nurture and care for their own children
(Alexander, 2015). Increasing evidence regarding these ongoing
psychological effects has led to evolving international consensus

to formalize recognition of a cluster of symptoms as ‘complex
post-traumatic stress disorder (complex trauma)’ (Maercker
et al., 2013; Bremness and Polzin, 2014; Cloitre et al., 2014).
This symptom cluster includes affect/emotional dysregulation,
negative self-concept and relational disturbances, in addition
to the previously recognized post-traumatic stress disorder
(PTSD) symptoms of re-experiencing the events (triggers),
avoidance, and a sense of threat (Maercker et al., 2013;
Cloitre et al., 2014).

The perinatal period (pregnancy to 2 years after birth)
is a critical life-course transition (Marmot et al., 2012) for
parents who experience complex trauma (Grote et al., 2012).
Trauma responses may be ‘triggered’ during pregnancy, birth and
breastfeeding (Dierkhising et al., 2013) and while caring for a
baby (Amos et al., 2011). Trauma responses may cause confusion
and compound parental distress, as the original trauma may have
occurred much earlier in life and not be consciously linked to
their current experience. The parenting transition offers a unique
opportunity for emotional development and recovery (Violence
Prevention Alliance, 2016; Chamberlain et al., 2019a). For many
who have experienced childhood maltreatment, becoming a
parent is an opportunity for a ‘fresh start’ (Chamberlain et al.,
2019c). A ‘hope-inspiring’ focus can transform the ‘vicious cycle’
of intergenerational trauma into a ‘virtuous cycle,’ positively
reinforcing nurturing, competence and love (Atkinson et al.,
2010). Frequent scheduled contacts with healthcare providers
before and after childbirth offer an opportunity for recognition
of complex trauma and provision of support, often being the
first time since childhood this predominantly young childbearing
population have had regular contact with healthcare services.
This period is also a critical time to enhance early parenting
relationships and prevent transmission of trauma (Atkinson
et al., 2010; Scott, 2013; O’Donnell et al., 2019). Thus there are
calls for health and mental health screening, including identifying
parents who have experienced childhood maltreatment, to be
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included as a routine part of perinatal care in Australia (Austin
et al., 2013; Rahman et al., 2013).

There is currently limited evidence regarding the impacts of
complex trauma within Aboriginal and Torres Strait Islander
(Aboriginal) communities. However, Aboriginal communities
have identified historical and intergenerational trauma associated
with colonization as a critical factor impacting on health
(Atkinson, 2008; Gee, 2016). Increasing international evidence
suggests that complex trauma could be potentially responsible
for a significant proportion of the stark inequities in health
experienced by Aboriginal people (Australian Institute of Health,
and Welfare, 2014). Effective strategies to address these inequities
are urgently needed (Australian Government, 2019), and support
during the perinatal period is likely to have a higher impact
than any other period in the life-course (Marmot et al., 2012).
In discussion with key stakeholders working with Aboriginal
parents during the perinatal period we aimed to examine their
perspectives regarding recognition and assessment of complex
trauma, specifically to answer the following questions:

1. What is the relative importance of proposed key domains
that could be included in assessment of Aboriginal parents
experiencing complex trauma?

2. What are the key prerequisites for ensuring safe recognition
of Aboriginal parents experiencing complex trauma in
the perinatal period? i.e., why, by whom, where and how
should issues related to complex trauma be discussed?

MATERIALS AND METHODS

Project Context and Methodology
The Healing the Past by Nurturing the Future (HPNF) project
is an Aboriginal-led community-based participatory action
research (action research) project and is described in detail
elsewhere (Chamberlain et al., 2019a). Indigenous research
methodologies underpin the conceptual framework for the
overall HPNF project and the specific study outlined in
this manuscript. Indigenist research methodologies recognize
ongoing oppression, and transgenerational trauma, grief and loss
for Aboriginal communities and aim to assist decolonization
through a process of empowering and privileging Aboriginal
worldviews and self-determination (Rigney, 2006).

The HPNF project aims to co-design perinatal awareness,
recognition, assessment and support strategies for Aboriginal
parents experiencing complex trauma using an Intervention
Mapping framework (Bartholomew et al., 2016). The HPNF
project is being conducted in three Australian jurisdictions
(Northern Territory, South Australia, and Victoria) with
predominantly Aboriginal key stakeholders from all state and
territory jurisdictions participating in co-design workshops with
the Aboriginal-led research team. Four action research cycles
incorporate mixed methods research activities, which include
meaningful participative processes with Aboriginal parents, and
reflection and planning stages for research activities conducted
in four key stakeholder co-design workshops. Workshops are
aligned with the first four (of six) Intervention Mapping

steps which are being conducted in the currently funded
HPNF project. Future grant proposals will be submitted for
Intervention Mapping steps 5 and 6 (implementation and
evaluation) following completion of these first four co-design
steps. Thus, each co-design workshop has specific goals, working
progressively in a step-wise approach toward development of
context-relevant strategies. The research study described in this
manuscript was conducted within the second HPNF project co-
design workshop, and illustrated in Figure 1.

Information From the Previous HPNF
Project Action Research Cycle That Has
Informed This Current Research Study
Participants attending the first HPNF co-design workshop
expressed concern about potential risks of recognition of parents
experiencing complex trauma. In particular, they identified the
potential for inappropriate referral to child protection services
(Ralph et al., 2018). Aboriginal people have demonstrated
a continued resilience to harmful legacies of colonization,
including violence and historical trauma, oppression and state-
sanctioned systematic removal of Aboriginal children from their
families (‘stolen generation’) (Atkinson et al., 2010), which
has impacted on social, emotional and physical wellbeing
(Evans-Campbell and Walters, 2006; Sotero, 2006). While
there are many encouraging stories; there are currently also
ongoing efforts to re-unify children from the ‘stolen generation’
with families, and disturbing reports of high rates of child
maltreatment and removal of children from families in some
communities (O’Donnell et al., 2019). These cumulative issues
have fostered a highly sensitive environment for identifying
and addressing complex trauma within Aboriginal communities.
This is particularly so for perinatal care services that are
strongly implicated in historical and ongoing removal of
Aboriginal children from families (Social Justice Commissioner,
2007). Current discourse around ‘intergenerational cycles of
maltreatment’ compounds concerns about the potential for
service providers to assume all parents with a history of child
maltreatment are likely to maltreat their own children and
involve child protection services based on erroneous and ill-
informed assumptions.

Concerns were also expressed regarding ‘labeling’ parents as
‘having problems’ and undermining resilience and coping skills.
Previous workshop participants discussed the importance of
strengths-based approaches to avoid reinforcing the dominant
negative discourse regarding Aboriginal people in Australia
(Fogarty et al., 2018), much of which has evolved from research
from which Aboriginal people have been largely excluded. The
lives of Aboriginal families have often been viewed through the
lens of non-Aboriginal researchers as the ‘problematic other’
(Laycock et al., 2011).

Another challenge discussed was the relevance of international
complex trauma constructs for Aboriginal people. While there
is growing consensus on the symptom clusters associated with
‘complex trauma’ (Cloitre et al., 2014; World Health Organisation
[WHO], 2018), there are still no specified diagnostic criteria
(Jowett et al., 2019), and there is no ‘gold standard’ measure,
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FIGURE 1 | Context of study within Healing the Past by Nurturing the Future project.

including in relation to culturally and linguistically diverse
communities. In addition, the 11th edition of the International
Statistical Classification of Diseases and Related Health Problems
(World Health Organisation [WHO], 2018) (ICD11) symptom
clusters do not include domains or ‘areas of distress’ that
are necessarily aligned with Aboriginal understandings of
social and emotional wellbeing (Social Policy Research Centre,
and Nulungu Research Centre, 2013; Commonwealth of
Australia, 2017) or previous research that has identified other
potentially important cultural idioms of distress (Atkinson,
2008). Family, kinship and connectedness are a central tenet
of Aboriginal understandings of social and emotional wellbeing
(Gee et al., 2014) and community cohesion, access to services
and cultural continuity have demonstrated a protective effect
for some trauma-related outcomes among Aboriginal peoples
(Chandler and Lalonde, 2008).

Identifying and Synthesizing Existing
Complex Trauma Assessment Tools
Prior to this second co-design workshop, the project Assessment
Working Group reviewed over 25 assessment tools. These were
identified from a scoping review of assessment tools currently
used in the perinatal period (Chamberlain et al., 2019b), and
from consultation with leaders in the field. Information about the
assessment tools were collated, with items mapped onto existing
trauma symptom clusters (American Psychiatric Association
[APA], 2013; Cloitre et al., 2014; Böttche et al., 2018; World
Health Organisation [WHO], 2018), and additional Aboriginal

cultural idioms of distress (Atkinson, 2008). The working group
members determined that a domain regarding ‘recognition’ of
parents who may be at higher risk of experiencing symptoms of
complex trauma (e.g., a history of childhood abuse) (coded as ‘0’)
and 11 ‘areas of distress’ should be taken forward for discussion
with key stakeholders at the second key co-design workshop
(Table 1). There was consensus among the working group
members that there was a need for an approach to assessment
that was flexible and included consideration of strengths in
each of these areas.

Co-design Workshop Which Included
Data Collection for This Research Study
The second key stakeholder co-design workshop in which this
research study was conducted was held in Alice Springs, Northern
Territory, Australia in September 2018, and the overall objectives
and program are reported elsewhere (Chamberlain et al., 2018).
We have used recommended standards for reporting qualitative
research in this report (O’Brien et al., 2014). Ethical procedures
for this workshop were approved by the Central Australian
Human Research Ethics Committee (CA-12-3311).

Recruitment and Sampling
A flyer inviting people to register for the workshop was circulated
through the project email list and community networks. People
interested in attending contacted the project team to register.
Participation was voluntary and no payments were offered.
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TABLE 1 | Domains proposed for inclusion in complex trauma assessment for
Aboriginal parents and source tools.

Proposed domains Source tool

0. Recognition None (see text description)

1. Intrusive thoughts ICD11/DSMV/AAHTQ

2. Avoidance ICD11/DSMV/AAHTQ

3. Negative thoughts DSMV

4. Anxiety/reactivity ICD11/DSMV/AAHTQ

5. Difficulty managing emotions ICD11/AAHTQ

6. Negative self-beliefs ICD11/AAHTQ

7. Difficulty maintaining relationships ICD11/AAHTQ

8. Community disconnection AAHTQ

9. Loss of identity AAHTQ

10. Grief and loss AAHTQ

11. Other personal and cultural impacts AAHTQ

ICD11 = 11th edition of the International Statistical Classification of Diseases and
Related Health Problems (Böttche et al., 2018; World Health Organisation [WHO],
2018); DSMV = fifth edition of the Diagnostic and Statistical Manual of Mental
Disorders (American Psychiatric Association [APA], 2013); AAHTQ = Aboriginal
Adaption of Harvard Trauma Questionnaire (Atkinson, 2008).

Travel support was provided for two members of each project
partner organization.

Researcher Characteristics and Reflexivity
This research study is designed and led by Aboriginal researchers
working in collaboration with non-Indigenous researchers
to foster safety and relatedness. The research activity was
facilitated by an Aboriginal researcher/clinical psychologist (GG),
transcribed and coded by an Aboriginal researcher/midwife, with
co-development of the preliminary analytic themes and concept
map by Aboriginal researchers (CC/GG).

Creating a Safe Space
Creating a safe space to facilitate these discussions was a critical
element of this workshop. A comprehensive safety protocol was
developed based on the discussions in the previous workshop
(Clark et al., 2020). Specific strategies to foster emotional and
cultural safety for this second co-design workshop included;
ensuring a majority of Aboriginal participants, Aboriginal
facilitators and presenters leading the discussions, training and
preparation, providing information on participant roles and
responsibilities prior to the workshop, providing information on
managing ‘triggers’ at the start of the workshop, resources to help
participants manage distress (e.g., clay modeling, mindfulness
coloring, music, refreshments, regular breaks), and finishing
the day with an uplifting drumming activity with local school
children. Cultural protocols were followed including asking for
a Welcome to Country from the traditional custodians (Arrente
People). A local traditional healer or ‘Angangkere’ (Ngaanyatjarra
Pitjantjatjara Yankunytjatjara Women’s Council and Aboriginal
Corporation, 2013) from the Akeyulerre Healing Centre was
employed to work alongside a clinical psychologist, to support
participants as needed throughout the workshop. As well as
enabling a ‘safe space’ for the workshop discussions, these
practical processes demonstrate some examples of strategies that
service providers may wish to consider in their services.

Setting the Scene
The purpose of this research study conducted within the second
key stakeholder workshop was to gather views for an assessment
tool, not to gather data about participants lives. For this reason
the use of story-telling, an important element of Aboriginal
culture, was chosen to facilitate discussion about trauma without
the need for participants to focus upon, or disclose, personal
experiences. Seven senior women from the Ngaanyatjarra,
Pitjantjatjara and Yankunytjatjara Women’s Council (NPYWC)
joined the group at the start of the workshop and shared a
story they had written titled “Tjulpu and Walpa” (Ngaanyatjarra
Pitjantjatjara and Yankunytjatjara Women’s Council, 2016) in
the Pitjantjatjara language (with an interpreter translating to
English). Tjulpu (a bird that sings) and Walpa (the wind) is
the story of two girls growing up in two very different contexts
and shows how the care a child receives shapes their feelings
and behavior. While recognizing challenges some young children
experience, this story of hope highlights that wellbeing for young
children is possible. Storytelling is important for Aboriginal
people, and the women reported that the purpose for developing
the book was wanting to share their understanding of the
impacts of the past on parents today. Copies of the book were
available throughout the workshop on each table. This process
helped to ground the workshop discussions in terms of content,
culture and community.

Data Collection
Workshop participants were asked to consider Walpa’s
story, which included experiences of violence and neglect.
Activity-focused exercises were designed to focus and enhance
information gathering (Colucci, 2007). The room was set up so
that participants could move between 12 tables, one for each
domain. Each table was facilitated by a project investigator
who also took notes. Twelve groups of six to eight stakeholders
participated in discussions of each of the proposed domains
for approximately 5 min, and then moved on to the next table.
At each table, participants received a worksheet with a written
description of the domain for discussion (see Supplementary
File 1 for example) and were asked to:

• Rate (on a five-point Likert scale) how important it is to
talk with parents about this domain, e.g., negative thoughts
- not at all important, not so important, important, very
important, not sure.

• Discuss and write down any notes about why, who, where
and how this domain should be discussed with parents.

Analysis
Ratings were calculated as percentages of total responses for each
of the 12 proposed domains. Response sheets (n = 23) submitted
without a rating were excluded from the calculations, but the
free text comments were included in the qualitative analysis.
‘Important’ and ‘Very important’ responses are reported for each
of the 12 domains.

The qualitative approach for this research is grounded theory,
which sets out to construct theory from data using a systematic
methods and comparative analysis (Chun Tie et al., 2019). Notes

Frontiers in Psychology | www.frontiersin.org 5 September 2020 | Volume 11 | Article 201462

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-02014 September 11, 2020 Time: 18:24 # 6

Chamberlain et al. Aboriginal Perspectives of Complex Trauma Assessment

from participants and table facilitators were collated and all
comments related to why, by whom, where and how discussions
about complex trauma should be held were imported into the
NVivo software for qualitative data analysis (QSR International
Pty Ltd, 2018). Thematic analysis was conducted using iterative
steps outlined by authors previously (Braun and Clarke, 2006;
Green et al., 2007):

• Immersion in data collection and transcription (CC);
• Line-by-line coding of free text data (CC);
• Creation of descriptive categories (axial codes) and analytic

themes using visual tools such as tables and developing a
conceptual map (two Aboriginal researchers CC/GG). This
inductive process used a constant comparison method to
discuss and record notes regarding emergent themes and
explore both associations and exceptions to these themes.
Color coding was used in a conceptual map to illustrate
codes under ‘why, by whom, where and how,’ and shapes
to illustrate emergent analytic themes;

• Preliminary analytic themes and supporting quotes were
reviewed with the authorship team, to refine and reflect
on the themes in relation to the conceptual framework
(Chamberlain et al., 2019a).

• Preliminary findings were circulated to seek feedback from
workshop participants on the perceived accuracy of the
themes, and invite further contribution to the manuscript
(anonymously, as a co-author or in the acknowledgments).

FINDINGS

Workshop Participants
Fifty-seven key stakeholders, associated with more than 25
institutions across Australia, contributed their expertise to the

co-design workshop. The majority were Aboriginal (n = 35) and
all had extensive experience working with Aboriginal families.
A breadth of expertise and depth of wisdom across multiple
sectors was present, including community members with lived
experience, people working across community organizations,
perinatal and family health experts, mental health professionals,
senior managers of community and government service
organizations, senior members of professional representative and
non-governmental organizations, and researchers.

Perceived Importance of Each Domain
A total of 297 responses rated the perceived level of importance
for each domain. All domains were perceived by the majority
of respondents to be ‘important’ or ‘very important.’ All
respondents (100%) rated intrusive thoughts, negative thoughts,
negative self-beliefs, and community disconnection as ‘important’
or ‘very important.’ The domains with the lowest percentage
rating them as ‘important’ or ‘very important’ were still endorsed
by more than four in five participants: recognition (i.e., asking
people about childhood trauma experiences (83%), avoidance
(85%) and grief and loss (92%) (Figure 2). Participants were
also asked if any additional domains may be relevant, but none
were identified.

Summary of Descriptive Coding: Yes Its
Important to Talk With Aboriginal Parents
About Complex Trauma but ‘How’ This Is
Done Is Critical
While there was a high level of agreement among participants
that it is important to consider parental experiences of complex
trauma, it was more important why, by whom, where and how
these discussions are held. As one participant noted:

FIGURE 2 | Percentage of responses rating each domain as ‘very important’ or ‘important.’
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FIGURE 3 | Concept map illustrating key stakeholder perspectives regarding talking about complex trauma with Aboriginal parents.

“It is definitely important, but HOW you get that info is MORE
important. It’s not something that we actually easily/personally
recognize it for what it is.” [Negative self-beliefs]

An outline of descriptive categories (axial codes) are illustrated
in Figure 3, related to perspectives of why (green), by whom
(red), where (blue) and how (yellow) discussions about complex
trauma with Aboriginal parents should be held. Some codes
were identified in several domains (indicated by rings of
corresponding colors), and codes related to strong analytic
themes are represented as rectangles.

In describing ‘why’ it is important to talk with Aboriginal
parents about complex trauma, participants outlined the serious
effects of trauma, pain and distress, and impacts on functioning
(including low self-worth) and identity. These impacts relate
to each of the domains, including difficulty maintaining
relationships – with one participant suggesting this was the key
question for complex trauma as it relates to all the other domains.

“Having low self-worth and negative thoughts of oneself
creates extreme vulnerability to manipulation and control. It

significantly impacts daily functioning, relationship maintenance
and parenting.” [Negative thoughts]

“I believe this may be a key screening questions - poor history
of relationships. I feel indicates many other risk factors: low
self-esteem; trust issues. Risk identified. No safety. Concept of
becoming a parent is forming relationship with the infant, partner,
mother, community.” [Difficulty maintaining relationships]

“It is important because your identity is who you are, where
you’re from and when you’re feeling disconnected it can often
leave you with a sense of loss and grieving.” [Loss of identity]

Participants highlighted the importance for baby and the
impact on parenting and the parenting transition, and the need
to identify existing patterns of unhelpful behavior to break the
cycle of trauma.

“Important because as a community we need to work together to
stop the cycle of trauma continuing.” [Recognition]

“Could impact on her parenting, on her, parenting is hard, can
bring up a lot of stuff.” [Intrusive thoughts]

“It is very important to raise this as the negative thoughts and
feelings are likely to be transferred to her child. . .. The excitement
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of having a child can be embraced rather than the worries, even
though the worries exist.” [Negative thoughts]

“Emotional regulation is key to being parent. You (as
mother) need to understand how you manage this in your own
self and body because this is a core teaching to your baby.
Through nurturing, touch, rhythm, handling, cuddling you are
teaching your baby to regulate their body heart rate, temperature,
respiratory rate (and therefore emotions). Dis-regulation (flipping
your lid) is dangerous for babies.” [Difficulty managing emotions]

Participants suggested discussions were also important to help
service providers understand the parent and their needs.

“To be able to understand, support and advocate for her needs
it is a critical component in establishing a foundation of care,
trust, mutual understanding to allow her to tell her story.”
[Recognition]

“Gives the person asking a better idea about what other
services need to be involved/referrals. Women are very reserved
about expressing these feelings but are sometimes very open to
talking about this.” [Negative self-beliefs]

“Important due to assessing supports available in community
outside of service providers. As such vital in developing care plan
for mother and child. Also important in understanding location
of birth.” [Community disconnection]

Analytic Themes
The following overarching analytic themes, or fundamental pre-
requisites, cut across why, by whom, where and how discussions
about complex trauma should be held with Aboriginal parents in
the perinatal setting:

1. Emotional, physical and cultural safety must be clearly
established.

2. A trusting relationship with the person talking about
complex trauma is critical. Relational vulnerabilities
underpin complex trauma and can impact on readiness
to trust. Time is taken to build trust and establish
relationships, or involve people who have established a
trusting relationship.

3. Must have the capacity to respond effectively, including
being able to ‘hold the space,’ have time to listen and
the skills and support services available. This may involve
collaboration with a range of holistic clinical and non-
clinical support options.

4. Incorporate cultural methods of communicating gently
and indirectly to understand the effects of trauma,
including the likelihood that parents may be using
avoidance as a coping strategy.

5. Use strengths-based approaches and offer choices to
empower parents, normalize complex trauma responses
and affirm hopes and dreams for their family.

6. Respect, caring and compassion underpin all discussions
and are an essential element for building safety,
relationships and trust.

Themes are presented below with a summary of stakeholder
perspectives described in text incorporating axial codes and
supporting participant quotes. The domain each quote relates to
is noted [italics in square brackets].

1. Emotional, physical and cultural safety must be clearly
established.

Having a safe space and/or culturally safe space was the most
frequently noted factor in terms of where discussions about
complex trauma with Aboriginal parents should be held. This
linked to comments regarding how and who should talk with
Aboriginal parents about complex trauma.

Privacy, confidentiality and comfort and access to support
were also identified as important qualities of where discussions
are held. Having choice about where and in what context
discussions are held were also considered important aspects for
fostering safety.

“At the place chosen by woman, private space.” [Recognition,
Avoidance]

“In a safe environment. Spoken in a culturally safe place.”
[Negative thoughts]

“Comfort and safety.” [Difficulty maintaining relationships]
“In a safe context in which a relationship has been established,

in a private setting.” [Community disconnection]
“Safe, private space once relationship has developed.” [Loss of

identity]
“Safe/private space. Community (beach, park).” [Loss of

identity]
“Safe private space and give some choice/control over venue to

patient.” [Grief and loss]

Participants noted a range of physical attributes of the
places where discussions about complex trauma could be held,
including clinical and non-clinical settings, home and Aboriginal
Community Controlled Health Organisations. Some participants
suggested these issues might be discussed in yarning circles
or groups, while others emphasized the need for privacy,
which reinforces the need to consider individual choice and
preferences. Some participants also suggested discussions could
be opportunistic and held during other [engaging] activities.

“Sometimes this can be good sharing in yarning circles with
other women from their Aboriginal group or community.”
[Recognition]

“At Aboriginal birthing service - ask when they have
relationship.” [Recognition]

“During transport, family outings, anywhere the clients feel
safe and can ensure privacy.” [Recognition]

“Could be clinical setting, home environment if safe.”
[Negative thoughts]

“Some women may find it hard to open up in a ‘clinical
setting’.” [Difficulty maintaining relationships]

“Time tricky, e.g., if antenatal appointment - limited time.
Home visit better.” [Grief and loss]

“Community centers, neutral spaces, clinic.” [Other personal
and cultural impacts]

“Remove formalized structures in environment (i.e., in the
car).” [Other personal and cultural impacts]

While a number of respondents highlighted the importance
of parent choice in deciding who they would like to talk to,
some respondents suggested more specifically that it should
be someone who doesn’t know the parent, and others felt
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it was important to have someone of the same gender
talking about trauma.

“Important for women to engage with women.” [Recognition]
“Men to men - Indigenous men or cultural Elder.” [Difficulty

maintaining relationships]
“Perhaps someone who does not know your relationships

to take on an objective perspective.” [Difficulty maintaining
relationships]

There were mixed opinions about whether the person talking
about trauma should be an Aboriginal worker or other clinician.
Some respondents talked about offering an Aboriginal worker
with an option of speaking to a non-Indigenous worker.

“Sometimes community workers aren’t best placed if they know
the person.” [Recognition]

“Perhaps a multidisciplinary team could be introduced in the
early days.” [Intrusive thoughts]

“Aboriginal worker with option of non-Aboriginal.” [Negative
thoughts]

“Long term case manager, or counselor, or group therapist.”
[Negative self-beliefs]

“An Aboriginal worker to address. Consider seeking advice
from an Elder.” [Loss of identity]

Several respondents suggested discussions could be held with
non-health staff, including Aboriginal people, a community
member, family, peers, and strong women.

“Strong women in community.” [Recognition]
“The community is responsible for all children.” [Recognition]
“Elders in community will listen, just listen and tell her stories

to make her strong so she can let go and become free and become
a better mother.” [Intrusive thoughts]

“Nannas, Aunties,” [Intrusive thoughts]
“Strong young mums and Elders in the community.”

[Avoidance]
“Peer group - young mums to give security to allow you to

open up.” [Avoidance]
“Peer and/or friends, strong role model/mentor.” [Negative

thoughts]
“Extended family, with someone trusted, safe.” [Difficulty

managing emotions]
“I often believe mothers, grandmothers and family or close

friends.” [Negative self-beliefs]
“Choice of Aboriginal person.” [Grief and loss]
“Families, community organization running loss and grief

talking circles.” [Grief and loss]
“Hopefully the Big Aunty or other strong family member,

clinicians, support workers, nurses, counselors.” [Grief and loss]

Other suggestions included neighbors, school teachers,
people who are ‘young in mind’ ‘thoughtful,’ and ‘not too
grievous themselves.’ Participants expressed concerns about these
discussions being conducted within child protection services,
and triggering harmful responses. Participants also discussed
possible issues with disclosing childhood trauma with family
present in the room.

The importance of safety and cultural security were reinforced
in the comments workshop participants made about how to talk
with parents about complex trauma.

“Once the opportunity has been created to have a safe place
then the avoidance can be named, gently, to provide a respectful
environment to explore it or to start a referral pathway.”
[Avoidance]

“Reflective, culturally safe.” [Avoidance]

2. A trusting relationship with the person talking about
complex trauma is critical.

Trust and relationships were considered a fundamental pre-
requisite for talking about complex trauma and were linked to
being culturally safe.

“Relationship and trust important to feel safe” [Recognition]
“Need to build the relationships to be able to have the

conversation not just tick the box” [Recognition]
“Trusted person - whoever that may be (Aunty, health worker,

could be a man if had trusted relationship).” [Intrusive thoughts]
“Important to develop relationship/trust just as this is not an

easy question to ask on first meeting.” [Anxiety/reactivity]
“Trusted person, who can help with strategies and safe

relationship - long term work.” [Anxiety/reactivity]
“Someone trusted - this sort of information will naturally

become evident so the trusted person can gently empathize and
draw awareness to as opposed to ask directly and abruptly.”
[Difficulty maintaining relationships]

“Needs trust. Won’t divulge without trusting relationship.”
[Grief and loss]

The importance of trust, relationships and honesty were
reinforced in comments related to how to talk with parents
about complex trauma.

“They should be able to express stuff when they feel empowered
and safe. They may feel afraid of reprisals if they speak out
so might lie and so they might not receive the right care.”
[Recognition]

“Acknowledging the practitioners knowledge gaps is
important to be sensitive and realistic. If the question is asked the
answer needs to be able to be managed well so the mother feels
safe.” [Intrusive thoughts]

“Those trying to help can create trust by understanding those
behaviors for what they are.” [Avoidance]

“This sharing from the subject may take time: trust developing;
safe space. . .; ongoing relationship will help facilitate their
involvement with services. Shame is/can be such an inhibitor
of sharing such personal beliefs. May take many sessions to
overcome this. Perhaps shame can be reviewed more closely and
dissected.” [Negative self-beliefs]

“Important to build a SOLID relationship prior to asking or
eluding to this topic.” [Negative self-beliefs]

“May be asked in layers as relationships develop -
understanding takes time.” [Community disconnection]

“To support any Aboriginal person, particularly a young mum,
it is critically important to engage with the notion of personal
and cultural identity as a foundation of strength, belonging,
spirituality and safety.” [Loss of identity]

“It’s important to find this out in a culturally appropriate way
because you need to develop trust firstly.” [Other personal and
cultural impacts]

“Connection and trust is very important.” [Other personal and
cultural impacts]

Frontiers in Psychology | www.frontiersin.org 9 September 2020 | Volume 11 | Article 201466

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-02014 September 11, 2020 Time: 18:24 # 10

Chamberlain et al. Aboriginal Perspectives of Complex Trauma Assessment

“How you ask the questions - be upfront and honest about why
asking.” [Other personal and cultural impacts]

Considering connections to family, community and culture
was also identified as an important factor in how discussions
about trauma should be held, specifically for enquiries related
to the domains of community connection, loss of identity and
personal and cultural impacts. Some participants suggested that
involving family and/or community members could be helpful
in having someone who understands the parent’s experiences
and enabling local support. However, other participants thought
that involving family and community members could be
problematic, especially where trauma has been experienced in
the family of origin and/or where the context may raise concerns
about confidentiality.

“The work on community is also to talk about disconnection
from family. I have found that connections are generally strong
to community and culture. Connection in this way is central to
healing and strength - something that can be drawn from and built
on.” [Community disconnection]

“Look through intake or referral notes from other services
- seek info as to who the connections are (e.g., friends, pets,
schooling, not just blood family). Re-establish some roles to
identify with (e.g., kind Aunty or strong mum or caring for my
pet).” [Loss of identity]

“OR maybe the client may not want to be involved in culture
because of how complicated family/culture life is. Be sensitive in
asking.” [Loss of identity]

“Risks- not from urban setting or community Elder not able to
help because of conflict of families’ history.” [Loss of identity]

“Could come about when asking a woman about her support
networks, she might reveal the gaps in her network.” [Grief and
loss]

“Most important. Culturally sensitive ways to ask as some
people have rejected culture, rejected personal cultural networks
for reasons.” [Other personal and cultural impacts]

3. Capacity to respond effectively is essential.

Having the skills to respond appropriately and having support
available were also considered very important qualities with
regard to the question of who should talk to Aboriginal parents
about complex trauma.

“People who have trust and skills to handle it well.” [Recognition]
“Needs to be a conversation with someone who is equipped

to take in the information and use it appropriately to assist the
individual to process and manage” [Recognition]

“You can’t ask if you don’t have the right supports.”
[Recognition]

“Someone who the person trusts, chosen by them, AND who
has trauma-informed practice knowledge, i.e., best NOT to ask
(re-traumatize/shame) if we’re not able to support the answer??”
[Difficulty maintaining relationships]

“Someone she knows and trusts, and hopefully someone with
the training to explore these areas.” [Other personal and cultural
impacts]

“Person who is asking questions would ideally be able to
provide this psychological support/been present in the woman’s
care previously and thus be a trusted person. Otherwise person

able to introduce to other support?” [Other personal and cultural
impacts]

Other suggestions included being able to ‘hold the space’
and provide appropriate responses and support strategies,
peer support groups, counseling, access to services, self-
care, providing coping strategies, mastery activities and other
strategies (including ceremony) that help.

“Slowly, gently and only when there is the possibility of being
able to ‘hold a space’ and deal appropriately with the answer.”
[Avoidance]

“Peer support groups would be ideal, and counseling.”
[Negative thoughts]

“Have a supportive network, activities, programs etc to offer
them ready to offer.” [Anxiety/reactivity]

“Counseling, safe work group.” [Difficulty managing emotions]
“Create activities - mastery - that challenge those beliefs.”

[Negative self-beliefs]
“Community workshops for children to provide positive

good experiences. Council in community putting on family fun
days. Fashion parades for kids. Kids telling stories.” [Difficulty
maintaining relationships]

“Ceremony - to settle the loss. Ceremony to welcome the baby
- new life.” [Grief and loss]

“Strategies in place to deal with answers, support for woman
and person asking.” [Other personal and cultural impacts]

“Important to introduce strategies and care to manage
symptomology and assist in attachment between mother and
child. Strategies the mother can retain and teach child.
Practitioner led in what strategies/whether they are wanting
assistance.” [Other personal and cultural impacts]

4. Cultural methods of communicating gently.

While many participants noted the importance of talking
with Aboriginal parents about complex trauma, there were
concerns about asking direct questions (particularly in relation
to childhood experiences) and extensive comments about the
importance of having discussions in a way which was respectful,
caring and understanding. Participants also discussed how
indirect methods of enquiry that are less confronting and more
culturally appropriate could support understanding.

“Not to be direct questions. Information will come out during
yarning once relationship has been built.” [Recognition]

“I like the way the discussion is introduced on the other side
[of this sheet] - providing people with the option of talking about
it without imposing the discussion on them.” [Recognition]

“Less questions. Yarn. Build up relationship/respect.”
[Intrusive thoughts]

“Asked in a way that is not interrogating or naming, shaming,
blaming. Education and awareness making in mind.” [Difficulty
managing emotions]

“This is important to know and address but even without
asking about it, you would seek to address such feelings/thoughts
through the therapeutic relationship.” [Negative self-beliefs]

“Someone trusted - this sort of information will naturally
become evident so the trusted person can gently empathize and
draw awareness to, as opposed to ask directly and abruptly.”
[Difficulty maintaining relationships]
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“It is important to find out the information but I don’t know
that it is important to direct the question to her.” [Other personal
and cultural impacts]

“Gently - have things happened that you wish didn’t happen to
you? Yarning back and forth. Things you want for your baby that
are different from what happened to you.” [Other personal and
cultural impacts]

Participants also talked about the importance of helping
parents to understand the effects of trauma as parents may not
be aware of these. This consideration also relates to avoidance,
as some parents may not feel ready or able to cope with
the feelings of distress associated with understanding complex
trauma. Participants talked about avoidance as a barrier to
enabling support and healing, wellbeing and promoting safety,
but also recognized avoidance is an important coping strategy.
It was noted that care was needed not to undermine this coping
strategy, particularly in the absence of effective support. While
there was no ‘one right way’ to talk with Aboriginal parents
about complex trauma, some suggested strategies for ‘how’ to
talk with parents included using cultural ways of talking and
listening. These include: ‘educaring’ which is premised on each
person being able to know themselves and be capable of making
life choices to enhance growth (Australian Institute of Family
Studies, 2012); ‘dadirri’ which is a form of contemplative deep
listening and quiet still awareness (Atkinson, 2002; West et al.,
2012); family mapping (genograms) and self-expression activities
(e.g., art); story-telling and ‘yarning’ exemplified in the use
of the Tjulpu and Walpa story in this workshop. Participants
explained how these strategies could help people to understand
patterns of intergenerational trauma and identify elements in
their own experience. These gentle and indirect approaches are
more consistent with Aboriginal ways of having these kinds
of conversations.

“It may not be important to ask her whether she avoids things,
but it is important that the community and service providers
should understand that the behaviors exhibited are avoidance
mechanisms. She herself may have no comprehension that she
is avoiding reminders. The behaviors might not be overt.”
[Avoidance]

“May not recognize the triggers - can be smells, sounds. Also
may not reveal as individual may not be aware that they avoid.”
[Avoidance]

“Can also be caught off guard when avoidance doesn’t work -
hard to avoid every trigger - sometimes hard to know what they
are.” [Avoidance]

“They need to talk it out and understand that the traumatic
events are external to them and not who they are as a person. They
may not understand why they feel what they feel and being able
to talk about it can help them contextualize it. To understand that
when they have been told it is their fault, that they are wild etc, that
it is not true. They don’t understand this unless they have been
told. So they need someone to talk about it with them.” [Negative
thoughts]

“Important to identify - how is it affecting life/wellbeing/
health/parenting? How can it be worked through/overcome or
managed in adaptive and healthy ways?” [Grief and loss]

“Educate FIRST about trauma - and then develop trust and
wait until they are ready to talk. Need to educate as some people

don’t know they are in violence. Everyone is exposed trauma - so
unpacking what that means and simplify it and then be able to
hold that space. Would take time to think about it and whether to
trust.” [Recognition]

“Supporting their narrative. Genogram and storytelling.”
[Recognition]

“Genograms really great place to start yarning - but get direct
information about family structure and how they grew up.”
[Recognition]

“Noticing the physical symptoms and the triggers for this
(i.e., preceding event). Saying “I noticed that this happened when
we did this” and slowly moving toward identifying the anxious
symptoms.” [Anxiety/reactivity]

“Generating a mindfulness around healthy spaces for growing
baby and the negative impacts we can create in our emotional
response (e.g., anger, shouting, fighting). This creates distress for
baby. Find healthy ways to express difficult emotions.” [Difficulty
managing emotions]

“Indirectly - explaining through story, other’s stories. Using art
pictorial resources.” [Negative self-beliefs]

“Yarning is good so they can feel safe and secure that someone
is there to talk to them. Some get shame - just put words in
plain English that’s my way of asking clients in a cultural way.”
[Difficulty maintaining relationships]

“A Kinetic family diagram is a less confronting way to explore
quality and density of social support system. Always ask from
strengths perspective: what strategies keep you strong? Who do
you go to/talk to when under pressure?” [Difficulty maintaining
relationships]

“As well as talking, other non-verbal ways. Draw family and
mob: where baby sits; imagine baby in that ’family tree’ and place
baby and self.” [Community disconnection]

“This question may be asked in the form of a genogram or
other narrative around family, friendships and kinship - visual or
otherwise.” [Community disconnection]

“Use of stories, drawing, ways of creative expression, not just
words.” [Grief and loss]

“Explain and link to emotions and actions in persons
experiences. Educare - why are we asking?” [Other personal and
cultural impacts]

Participants raised a number of concerns about asking
parents direct questions about trauma and gave reasons why
not to do this. While recognizing avoidance and disconnection
as symptoms of distress, participants also perceived these to
be an important way of coping with trauma. Participants
emphasized the importance of not undermining existing coping
strategies without offering alternative coping strategies). Other
risks identified by participants included loss of safety, risk of
child removal, labeling and stigma, causing distress, inaccurate
disclosure and a lack of adequate supports available.

“You need to be careful asking because you can make her feel
more vulnerable and judged.” [Recognition]

“Child protection ’risk’ sometimes makes it unsafe for women
to bring up.” [Recognition]

“Avoidance is a coping strategy - be careful what we take
away.” [Avoidance]

“This is long term work, it’s not for screening.” [Avoidance]
“I think asking this question may make them feel responsible

and a sense of failure if they are not successful at ‘controlling’
themselves. They are reacting to external forces and I think we
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need to make sure that we don’t make them feel worse.” [Difficulty
managing emotions]

“It is private family business - inappropriate to discuss. Is up
to family if they want to discuss. Working in this space we must
(perhaps) assume that everyone we meet is/has experienced grief
and loss and unresolved pains. So perhaps we don’t need to ask?
At the least, ONLY ASK IF YOU HAVE THE THERAPEUTIC
TOOLS TO BEGIN HEALING.” [Grief and loss]

“She may have difficulty providing an honest answer and
that may impact her care pathway.” [Other personal and cultural
impacts]

Participants also highlighted that gentle approaches were
critical to how discussions were held. Taking time and not
pressuring parents to answer questions, with opt-out options
were also seen as critical.

“Safely. Not confronting. Gently.” [Difficulty managing emotions]
“Ensure they feel safe/secure. Allow the client to have time to

talk.” [Recognition]
“Name it, but respectfully and don’t force the person to

overcome, let them take their own time.” [Avoidance]
“When they are ready to talk, not pressuring her to talk,

placing no judgment.” [Anxiety/reactivity]
“Being available and taking the time and gauging responses

and reactions.” [Difficulty maintaining relationships]
“Aboriginal culture relationships take time to establish. Take

interest in them; need time.” [Other personal and cultural impacts]

There were many suggestions about the importance of
listening and reflecting, understanding behaviors, considering
context, and being flexible and person-centered in how to talk
with Aboriginal parents about complex trauma.

“Need to assess/understand the behaviors and what they indicate.”
[Avoidance]

“A lot of this information can be gleaned via mental state
examination, i.e., careful observation and attunement of the
interviewer with affect of the person being interviewed.” [Negative
thoughts]

“Observation by interviewer can reveal mood/affect lability.”
[Difficulty managing emotions]

“A lot of emotions are also physical, so allowing the mum
to notice what was happening for her cognitively and physically
when she was getting angry. If she gets mad at you in the
therapy session, address it later when she is more calm.” [Difficulty
managing emotions]

“What it is feeling like for him - intensiveness. Responses,
silences, non-verbal cues, retracting. Using emotional intelligence
with sensitivity and care.” [Difficulty maintaining relationships]

“The setting/context is very important - it could be very
distressing/shaming to question this. How do you ask without
re-traumatizing?” [Difficulty maintaining relationships]

“Person-centered approach.” [Difficulty maintaining
relationships]

“In all situations - Being seen-heard-given value to. Being
’Aboriginal’ is multi-dimensional multi-layered multi-storied.”
[Loss of identity]

“Non-verbal ways of recognition.” [Other personal and cultural
impacts]

5. Strengths-based approaches and offer choices to
empower parents.

A number of participants noted the importance of parent
choice in deciding who they would prefer to talk to about issues
related to complex trauma.

“Give choice/control and some agency to the woman to decide
when and who she shares this with.” [Recognition]

“Not necessarily one person. You might want to talk to
someone disconnected from your community because there will
be little attachment or consequence. Alternatively, you might
want to speak to someone deeply connected who will have a better
understanding of your experience.” [Intrusive thoughts]

“Give choice - gender, Aboriginal/non-Aboriginal,
professional/personal.” [Other personal and cultural impacts]

Some participants suggested that trauma may not always be
recognized because of ongoing experiences of violence that may
be ‘normalized’ in some Aboriginal communities. They suggested
it is important to help parents understand that experiences of
violence were not normal and to validate their experiences and
responses. However, while participants talked about the need
to ‘de-normalize experiences of violence,’ they also emphasized
the importance of ‘normalizing’ trauma responses as natural
defensive mechanisms to threats.

“Trauma is normalized in many communities, may not be aware
that their stories are trauma. Therefore need to ‘hold the space’ for
that realization.” [Recognition]

“To validate and normalize her experience.” [Negative self-
beliefs]

Using strengths-based approaches that foster empowerment
and recognize that complex trauma responses are difficult but
also natural responses to extreme, often multiple traumatic
experiences was also seen as important. These understandings
link to previous comments regarding choice and control.

“Come from a strengths-based place (Hopes and dreams, survival
strategies, kept herself safe)” [Recognition]

“Normalizing - quite common when have experienced those
things.” [Intrusive thoughts]

“Need to build strength. Come from a position of hope,
strength, power.” [Avoidance]

“This in a way can empower the mother to make her own
choices to seek help when SHE is ready.” [Avoidance]

“Highlight strengths. Protective response - making links, fight
responses, etc. Help people not to feel crazy.” [Anxiety/reactivity]

“Normalize the response. Not going crazy - others feel this
way” [Anxiety/reactivity]

“Build on self-worth, confidence, make stronger to help her
feel she is in control of her own wellbeing.” [Negative self-beliefs]

“When family relationships are/have become unhealthy
- establish possibility of healthy reliable NURTURING
experiences.” [Difficulty maintaining relationships]

“Share through “doing.” Therapeutic healing process/rituals -
to tap into the stories of loss and acknowledge it, express it etc. Do
not be scared to speak of those who have passed, e.g., if Grandma
was here - what advice would she give you? Draw on her strengths
rather than focus on the loss.” [Grief and loss]

“Set strength-based foundations in the conversation. Her
preferred narrative - hopes, dreams, ambitions - and then find
a way of respectfully enquiring around her concerns, worries -
dominant narrative.” [Negative thoughts]
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6. Respect, caring and compassion.

Respect, caring and understanding (or compassion) were seen
as important qualities for people talking with Aboriginal parents
about complex trauma.

“Somebody that is caring and understanding.” [Avoidance]

Ensuring parents are feeling supported and not judged,
showing compassion, kindness and care and being mindful of
reactions were emphasized as important aspects of how to talk
with Aboriginal parents about complex trauma.

“Mindful of how you react to what she says.” [Intrusive thoughts]
“Not judging, gentle, taking time, telling stories, kind.”

[Anxiety/reactivity]
“In a non-judgmental way, respectful.” [Negative self-beliefs]
“Ask in a manner that she will feel someone is there for her and

to be listened to.” [Negative self-beliefs]
“To be asked in a caring and helpful way.” [Loss of identity]

Some participants noted that assessment of some of the
domains (e.g., in the area of personal and cultural impacts)
could be integrated with other processes, such as the Edinburgh
Postnatal Depression Scale and the Aboriginal Health Check,
and some questions may be unpacked in others. There were also
some wording suggestions, and these were considered by the
assessment working group and incorporated into the assessment
tool language development.

DISCUSSION

This study aimed to understand perspectives of predominantly
Aboriginal key stakeholders involved in supporting Aboriginal
parents experiencing complex trauma regarding; the importance
of proposed domains for inclusion in an Aboriginal Complex
Trauma Questionnaire, and why, by whom, where and how these
discussions should be held. There was consensus among the
57 predominantly Aboriginal co-design workshop participants
that it is important to recognize Aboriginal parents who are
experiencing complex trauma. However, there were concerns
about where, with whom and how discussions with Aboriginal
parents should be held, and these considerations were viewed as
more important than the assessment items themselves. In general,
there were more comments and greater consistency regarding
the ‘qualities’ of who, where and how discussions should
be held, rather than specific ‘attributes.’ Key considerations
included: ensuring emotional, physical and cultural safety;
building a relationship and trust; having capacity to respond
effectively; incorporating gentle, indirect cultural methods of
communication; using strengths-based empowering approaches
and employing respect, caring and compassion. These issues align
with the core values of the HPNF project’s conceptual framework
(Chamberlain et al., 2019a), including; safety, empowerment and
choice, trustworthiness and relationships, collaboration, culture,
holistic care and compassion.

Our findings are similar to those previously identified by
British (Yapp et al., 2019) and Australian women in pregnancy
(Rollans et al., 2013), that it is acceptable to ask about mental

health but that this can cause discomfort and distress, particularly
where there is a history of abuse. Women noted that the approach
used by the person asking impacted on their disclosure, and
that they wanted to be asked clear questions, have sufficient
time to discuss issues, and receive responses which were
validating and well-informed (Yapp et al., 2019). A study in
the United States similarly reported that many women might
not characterize their experiences as ‘trauma’ and prefer the use
of less stigmatizing words such as ‘hurt’ (White et al., 2016).
The authors described five themes required for ‘safe’ trauma
inquiry including: a clear definition of trauma, a clear purpose
for inquiry, reassurance that inquiry was routine, confidentiality,
and the mention of helpful resources other than psychiatric
therapy (Seng and Petersen, 1995; White et al., 2016). Some who
felt that the question should be asked, reported that they felt
unable to bring up the topic themselves (Seng and Petersen,
1995), suggesting these discussions may help create safety if
done in the right way. Women elsewhere have also reported
feeling more comfortable with ‘psychosocial assessment’ after a
‘period of familiarization’ (Reid et al., 1998). The importance of
the therapeutic relationship, understanding what clients are not
saying, and variations of how and when to discuss experiences of
trauma were similarly identified in a review of antenatal screening
for intimate partner violence (LoGiudice, 2015).

There are several strengths of the research outlined in
this paper, including the breadth of expertise, small group
sessions, safe processes and community leadership. However,
there are several limitations. First, in order to make efficient
use of participant’s limited time, the data collection methods
involved direct questions and relatively quick written responses,
rather than more in-depth qualitative interview methods.
As a result, the data collected have more ‘breadth’ than
‘depth.’ Second, workshops were relatively structured, which
may have led to predetermined themes emerging. Third,
participants were predominantly service providers, policy-
makers and researchers, who have provided advice on strategies
for subsequent discussions with Aboriginal parents. Fourth, while
participants were asked if ‘other’ domains should be included
and none were identified, it is possible that other domains
may be relevant.

These findings have important implications for population-
based screening policy in relation to complex trauma. Ensuring
the benefits outweigh the harms is a standard pre-requisite to any
routine screening or assessment process (Wilson and Jungner,
1968). Processes to ensure these pre-requisites are rigorously met
have been identified as critical for Aboriginal people (Scrimgeour,
1996). The views shared by workshop participants made it clear
that the primary purpose of talking about complex trauma
was to enable support for parents who may be experiencing
significant levels of trauma-related distress. As such, discussions
should aim to foster safe and responsive engagement that
supports and validates parents. There was strong consensus
that these discussions should not be associated with child
protection services or making standardized assessments of ‘risks’
to child safety. Practitioners in the Aboriginal perinatal sector
need to always remain cognizant of Australia’s historical and
ongoing practices with regards to removal of Aboriginal children
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from families, and parents’ subsequent fears. There is a need
for culturally responsive protocols and proactive engagement
strategies to support parents who may be experiencing significant
levels of distress, with focus on support, and culturally guided
steps to follow should there be significant concerns for women’s,
children’s or men’s safety. Participants also reinforced the
importance of including strengths-based assessment of resilience
in any assessment of complex trauma-related distress to foster
empowerment and counteract the dominant deficit discourse in
Aboriginal health (Fogarty et al., 2018).

Findings from this study have several implications for practice.
First, human services and child welfare/family support systems
play an important and challenging role in supporting vulnerable
families. Their intersection with the health system and perinatal
sector can be particularly complex, differ from state to state,
and often highlight systemic issues (Bromfield et al., 2014). In
relation to Aboriginal families, service providers need to be
clear about their processes for managing this intersection so
as to maintain the relational integrity of their care for parents
and children without using the system to enforce compliance,
undermine established relationships or misrepresent Aboriginal
parents’ complex trauma symptoms and coping strategies,
such as ‘avoidance.’ Strategies consistent with the national
trauma-informed care principles of safety, transparency, choice,
collaboration and empowerment (Kezelman and Stavropoulos,
2012) are likely to be more effective and substantially less harmful
for Aboriginal parents.

Building relationships and trust is vital in the context of
complex trauma, sometimes referred to as relational trauma,
and these findings have critical implications for practice. One
workshop participant noted relationships could be the key
question in relation to complex trauma. Parents experiencing
complex trauma may have had a childhood history of previously
disclosing abuse and not being believed by family, other
community members or service providers, which impacts on
trust and a sense of connectedness, which in turn can impact
on and compound experiences of grief and loss. Growing
evidence supports continuity of carer perinatal care models to
enable relationships to be developed, including comprehensive
multidisciplinary models (Hickey et al., 2018) which have
demonstrated significant improvements in birth outcomes
(Kildea et al., 2019). Knowing when a trusting relationship
has been established can be a challenge in the context of
busy perinatal clinical settings. However, it is critical that all
practitioners are able to provide safe care through capacity to
listen deeply and talk about sensitive issues gently and with
respect, caring and compassion.

A third implication for practice is having capacity to respond
to parental disclosure of complex trauma requires practitioners
to have expertise, good collaborations and referral networks.
Prior to colonization and medicalization of birthing, there
were sophisticated networks to support Aboriginal community
members, including parents during this time (Ramsay, 2014).
Girls were identified as having potential for a midwifery role in
the community; and were mentored through a comprehensive
and systematic process to develop technical skills and emotional
intelligence, which some argue is the basis of developing ‘wisdom’

(Chamberlain et al., 2016). There was also a supportive network
of senior midwives, Elders and others in the community to
support parents as needed. Re-claiming and understanding this
ancestral wisdom is critical from an Aboriginal standpoint. It is
the foundation for fostering the gentle, expert and wise support
required for working effectively with vulnerable Aboriginal
parents experiencing the multiple and serious effects of complex
trauma during the critical parenting transition.

Providing parents with information about trauma could help
people to understand patterns of intergenerational trauma and
identify elements in their own experience (Australian Institute
of Family Studies, 2012). Information may be able to be
provided within an individual or group setting, such as a
‘yarning circle.’ This is important as experiences of trauma are
sometimes ‘normalized’ within communities (Brush et al., 2018),
and parents may not understand how they have been affected
by their childhood. There is a need to ‘de-normalize’ parent
perceptions of childhood trauma experiences, and at the same
time ‘normalize’ perceptions of complex trauma responses. This
entails helping parents understand that the feelings of distress
they are experiencing now are natural responses to their previous
experiences of childhood trauma. This process is consistent with
the Power Threat Meaning Framework (PTMF) [28], which
essentially reframes behaviors related to complex trauma as
normal self-protective responses to threatening situations, rather
than pathological deficits. The question becomes “What has
happened to you?” rather than the diagnostic framing of ‘What
is wrong with you?” [28]. Providing information and offering
parent choice may also empower parents to navigate their
way safely through perinatal care, by enabling them to assess
when and where they feel safe and decide who they trust. This
‘educaring’ approach frames the helping professional working in
a natural, non-intrusive way akin to ‘a midwife, an attendant at
the birth of new knowledge, new understanding of the Self.’ P 211
(Atkinson, 2002).

Aboriginal ways of communication and interpersonal styles
of engagement, such as yarning and dadirri (Atkinson, 2002;
West et al., 2012), were considered appropriate for discussions
regarding complex trauma by workshop participants. They were
seen as less direct and confronting than many clinical assessment
approaches. These conversations often occur incidentally
and opportunistically during other activities (e.g., traditional
activities, creating art, driving or cooking), which enhances safety
by allowing opportunities for people to raise sensitive issues
when they feel safe and ready. It is also consistent with traditional
midwifery approaches of working ‘side by side’ and ‘with women’
through the transitions of pregnancy and birth, and offers a safe
way of providing support in a non-stigmatizing and empowering
way (Bradfield et al., 2019).

Findings from this research study will inform the subsequent
phases of the broader HPNF project, which includes discussions
with Aboriginal parents about preliminary questions to include
in an Aboriginal complex trauma assessment tool, another
key stakeholder workshop to refine strategies to ensure safe
‘recognition’ of parents experiencing complex trauma, and
psychometric evaluation of preliminary items for an Aboriginal
complex trauma assessment tool. There is an urgent need for
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research to support decision-making regarding awareness,
recognition, assessment and support for Aboriginal parents
experiencing complex trauma in the perinatal period. This
includes: development of resources and processes to increase
awareness regarding complex trauma for parents, community
members and service providers; acceptable and feasible
recognition and assessment processes; and a comprehensive
evaluation of innovative strategies to better support parents; so
that these learnings can be shared across the sector. We suggest
any evaluation strategies should include short reflective cycles
(e.g., action research) to detect and manage any unforeseen risks
and consequences.

CONCLUSION

The majority of key stakeholders suggest that talking with
Aboriginal parents about the effects of complex trauma is
important. However, how these discussions are conducted
is fundamental. Ensuring emotional and cultural safety was
considered absolutely paramount, enabled through building
relationships and trust, having capacity to respond appropriately
and provide support, and incorporating culturally appropriate
less direct approaches such as yarning and dadirri. Using
strengths-based approaches, offering choice to empower parents,
and showing respect, caring and compassion were considered
vital. It is essential to ensure that these factors are enacted
before talking with Aboriginal parents about complex trauma.
Otherwise, there is a high risk that harms such as stigma, re-
traumatization and potential family disruption, may outweigh
any potential benefits of talking with Aboriginal parents about
complex trauma, contravening international population-based
screening criteria.
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Early paternal involvement in infant care is beneficial to child and maternal health, and
possibly for paternal mental health. The purpose of the present study was to examine the
relationship between fathers’ involvement in early infant parenting and their depressive
symptoms during the infant’s first year in a sample of 881 low-income Black, Hispanic,
and White fathers recruited from five sites in the United States (urban, mixed urban/
suburban, rural). Home interviews at 1 month after birth assessed three concepts based
on prior research and community input: (1) time spent with the infant, (2) parenting self-
efficacy, (3) material support for the baby. Paternal depressive symptoms at 1, 6, and 12
months after the birth of a child were assessed with the Edinburgh Postpartum
Depression Scale. Generalized estimating equations tested whether the three indicators
of father involvement at 1 month after birth predicted lower subsequent paternal
depressive symptoms controlling for social and demographic variables. For fathers,
greater time spent with the infant, parenting self-efficacy, and material support were all
significantly associated with lower paternal depressive symptoms during the first year.
When risk of depression (scores > 9) was examined, only parenting self-efficacy among
fathers was associated with higher likelihood of clinical depression. Findings have
implications for future research on mechanisms linking paternal involvement and
paternal mental health, and for possible paid paternal leave policies in the future.

Keywords: fathers, depressive symptoms, paternal involvement, parenting self-efficacy, low-income fathers,
community-based participatory research
INTRODUCTION

Paternal depressive symptoms following the birth of a child are now a topic of increasing interest (1,
2). Estimates from three meta-analyses indicate that approximately 8 to 10 percent of men
experience depression during the transition period to parenting and during early fatherhood
(3–5), with the highest prevalence at 3 to 6 months after birth (3, 4). The prevalence of prenatal and
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postnatal depression among fathers is approximately twice as
high as the prevalence of depression among men in general (6).
The substantial proportion of fathers experiencing postpartum
depression has important implications not only for fathers, who
deserve attention, but also for maternal and child health and
well-being (7, 8). Fathers often exert a strong influence on family
life and functioning (9), and paternal depressive symptoms have
been associated with adverse child and maternal mental health
outcomes such as depression and psychiatric disorders (4, 10–
13). The present study incorporates fathers and their experiences
into our understanding of the family unit during the time
following a birth.

One factor that is implicated in the phenomenon of paternal
depression is low levels of paternal involvement with children (14).
The meaning and characterization of paternal involvement has
evolved over the past few decades with early perspectives
emphasizing the father’s role as a moral teacher and provider
(15–17) to more contemporary perspectives emphasizing the
importance of actual time fathers are involved in the different
domains of accessibility, engagement, and responsibility (16, 18).
Accessibility reflects the fathers’ presence and availability to the
child irrespective of the type or quality of actual interactions.
Engagement reflects the ways in which fathers directly interact
with the child including time spent in activities such as caregiving
and play. Responsibility reflects involvement with supervisory
parenting activities such as scheduling medical appointments
and choosing a daycare. The present study focuses specifically
on more contemporary paternal involvement constructs that
incorporate paternal engagement and responsibility for the infant.

Previous research has demonstrated that greater paternal
involvement is associated with positive family outcomes.
Specifically, greater paternal involvement has been associated
with lower maternal depressive symptoms (19, 20) and higher
maternal life satisfaction (19). During infancy, greater paternal
involvement has also been associated with lower rates of infant
mortality (21), more secure father-child attachment (22), lower
likelihood of infant cognitive delay (23) and higher child IQ at
three years of age (24). In addition, investigators have shown that
paternal depression, maternal depression, and the amount of
time fathers spend interacting with their children during infancy
reduces child behavioral problems in kindergarten (25). The
conceptualization of fatherhood used in the current study may be
limited to fathers inWestern cultures. What constitutes acceptable
levels of paternal involvement may also differ depending on
cultural background (26, 27). Even given these cultural
differences, previous research clearly demonstrates that paternal
involvement may play an important role in adjustment for the
mother and the child.

To our knowledge, no study has examined the link between
early paternal involvement and later paternal depressive
symptoms following the birth of a child. Previous studies have
examined the associations between father involvement and
depressive symptoms using cross-sectional study designs. One
study of preteen sons of nonresidential Black fathers found that
lower paternal involvement was cross-sectionally associated with
higher levels of paternal depressive symptoms in controlled
Frontiers in Psychiatry | www.frontiersin.org 276
analyses [e.g., (28)]. Furthermore, a recent study reported that
fathers who were depressed were more withdrawn when playing
with their infants in comparison to non-depressed fathers (29),
and were more likely to neglect their children (30). Another study
reported that paternal depressive symptoms were not associated
with paternal involvement such as caregiving and play time (31).
Thus, it is not known whether father involvement in early infancy
has protective benefits with respect to later paternal depressive
symptoms, during the year following a child’s birth.

Based on previous conceptualizations of father involvement,
this study focused on three aspects of involvement – the amount of
time fathers spent with the infant, parenting self-efficacy, and the
father’s provision of material support for the baby– in predicting
paternal depression over the first year after the birth of a child.

Time Spent With New Infant
Fathers who are unable to spend enough time with the infants
may be at increased risk of feelings of sadness or dissatisfaction
over the early years of their children’s lives—especially in the first
year when infants grow and change so much (32). Time spent
with their children may be particularly relevant for low-income
fathers, as these fathers emphasize the importance of “being
there” for their children even when direct contact is infrequent
due to social, economic, and other barriers (33). Many fathers
also view the provider role as providing material support such as
money and supplies, in addition to spending time with their
children (33). Although the amount of time that fathers spend
with their children does not reflect the nature and quality of
father-child interactions (16), the amount of time fathers spend
with their infants is a more objective indicator of father
accessibility and a precondition for types of father involvement.
Several previous investigators have assessed time that fathers
were engaged with their infants. However, few have examined
the associations of time spent with infants and paternal (or any
family member’s) health-related outcomes (17, 34).

Parenting Self-Efficacy
Parenting self-efficacy, or self-confidence, which reflects a father’s
ability to care for offspring, is an important determinant of paternal
involvement (17, 35). To our knowledge, no study has evaluated
whether parenting self-efficacy is related to depressive symptoms
over time in low-income fathers from racially and ethnically
diverse backgrounds. One longitudinal study of 86 fathers from
the first trimester to 6 months after the birth of a child found that
greater parenting self-efficacy was correlated with lower depressive
symptoms (36). Cross-sectionally, parenting self-efficacy has been
positively associated with father involvement (37, 38). Self-efficacy
is important because it may increase a father’s level of involvement,
which in turn may lead to stable parenting, and better paternal
mental health outcomes. Thus, the present study incorporated a
self-efficacy measure of father involvement to further our
understanding of paternal well-being in this longitudinal study.

Material Support
Consistent with a historical perspective on fathers (17), scholars
have argued that the procurement of economic resources and
being a provider for the family are also important (39), and
September 2020 | Volume 11 | Article 578688
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especially when fathers and mothers are not in an ongoing
marital or close relationship. Others have noted the importance
of financial support as being a form of paternal involvement
within the responsibility domain (18) and have suggested that
provision of material support by fathers is critical aspect of father
involvement (40).

The present study extends our understanding of how early
father involvement relates to paternal depressive symptoms
longitudinally within a large, racially and ethnically diverse
sample of low-income fathers. While it is expected that
parenting self-efficacy, time spent with infant, and provision of
material support are intercorrelated to some extent, these concepts
reflect distinct aspects of paternal involvement. Therefore, in this
study, we evaluated whether time spent with a new infant,
parenting self-efficacy, and material support at 1 month after
the birth of a child are associated with paternal depressive
symptoms over the first 12 months of parenting among fathers,
an understudied population. Specifically, it was hypothesized that
1 month after the birth of a child, more time spent with infants,
greater parenting self-efficacy, and more material support
provided for the child would predict fewer depressive symptoms
in fathers over the first year after a child’s birth.
METHODS

Community Child Health
Network Procedure
The Community Child Health Network (CCHN) is a multi-site
network of interdisciplinary researchers funded by the Eunice
Kennedy Shriver National Institute of Child and Health
Development to investigate biopsychosocial mechanisms
underlying racial/ethnic disparities in maternal and child health
(41). Researchers used community-based participatory research
methods, which involves collaborations with members of the
community through every phrase of research from planning to
dissemination in order to examine risk and resilience in low-
income mothers and fathers in five sites across the United States
(Los Angeles, California; Washington, D.C.; Baltimore, Maryland;
Lake County, Illinois; several rural counties in North Carolina).
The first three sites (Los Angeles, Washington D.C., and Baltimore)
were urban environments, Lake County was a suburban
environment, and the counties in North Carolina were rural
sites. Researchers received IRB approval at each study site.

Mothers were recruited in the hospital after the birth of their
child in four sites (Los Angeles, Lake County, Baltimore, and
Washington D.C.) and in prenatal clinics in one site (North
Carolina). Mothers were eligible if they were African American,
Latina, or non-Hispanic White. Fathers were interviewed only if
the mothers gave permission to the researchers to contact the
fathers. Then, fathers were approached and invited to participate
in the study. All procedures for mothers and fathers were
approved by the various hospital and university institutions,
and informed consent procedures were followed to enroll fathers
and mothers into the study. Recruiters and interviewers were
trained staff and research assistants from the partnered academic
and community institutions.
Frontiers in Psychiatry | www.frontiersin.org 377
Mothers and fathers were interviewed separately in their
homes at 1 month (T1), 6 months (T2), and 12 months after
the birth of a child (T3) [For further details on CCHN study, see
(41, 42)]. The current study focuses on the subset of fathers who
completed interviews at 1 month (T1) and 12 months (T3) after
their child’s birth.

Participants
At 1 month (T1), 2,510 mothers agreed to participate. Of these,
1,923 gave permission to contact fathers and of those, 1,758
fathers agreed to participate. This group was comprised of fathers
from diverse racial/ethnic backgrounds, however, due to small
subgroup sizes, multi-racial fathers (n = 38), Asian-American
and Pacific Islander fathers (n = 14), and fathers for whom race/
ethnicity was missing and could not be determined (n = 37) were
dropped from analyses leaving a sample size of 1,669. Of these,
53 percent (n = 881) completed the T3 depressive symptoms
measure. Thus, the final sample size is 881 fathers. Descriptive
characteristics including age, racial/ethnic background, marital
and cohabitation status, levels of education, employment status,
and site are reported in Table 1.

Analyses were conducted to determine whether there were any
significant differences between the 881 Black, Latino, and White
fathers in the current study who completed the T3 depressive
symptoms measure and the 788 Black, Latino, and White fathers
who did not. Independent samples t-tests revealed no significant
differences between these groups of fathers on employment status,
whether the father had prior children, parenting self-efficacy, time
spent with infant, material support for the baby, or depressive
symptoms at T1 or T2. However, fathers who completed the T3
depressive symptomsmeasure were significantly older (t (1,181) =
3.68, p <.001) and had more years of education (t (1,313) = 3.24,
p <.01), compared to fathers who did not complete the T3measure
of depressive symptoms. Chi-square analyses found that fathers
who wereWhite (X2 (2,N = 1,669) = 16.79, p <.001), from Chicago
(X2 (4,N = 1,659) = 36.03, p <.001), married to their baby’s mother
(X2 (1, N = 1,467) = 26.89, p <.001), and cohabiting with their
baby’s mother (X2 (1, = 1,413) = 16.21, p <.001) were significantly
more likely to complete the T3 depressive symptoms measure than
Black fathers, fathers from Los Angeles, unmarried fathers, and
non-cohabiting fathers, respectively.

Measures
Demographic Data
Several socio-demographic characteristics were considered in
this study as covariates including race/ethnicity, paternal age,
place of birth (foreign-born vs. U.S. born), marital and
cohabitation status with the baby’s mother, cohabitation status
with the baby, level of education, employment status, and type of
recruitment site (rural vs. not rural).

Father Involvement Measures
The measures for fathers were designed by a CCHN subcommittee
of researchers and community partners including experts on father
research. The work was informed by the Fragile Families and Child
Well-Being Study, a longitudinal birth cohort study that followed
nearly 4,900 families in large U.S. cities between 1998 and 2000
September 2020 | Volume 11 | Article 578688
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(43). All father measures used in this study were adapted from
instruments in the Fragile Families and Child Well-Being study
and provided to CCHN by members of the FFCWS team.
Following review by a CCHN community-partnered measurement
subcommittee and piloting a subset of items were used in this study.

Time Spent With Infant
Fathers responded to four items about the time they spent with
their infants: 1) On an average weekday from Monday to Friday,
do you spend any waking hours with [BABY]? 2) On an average
weekday from Monday to Friday, do you spend time alone with
[BABY]? 3) On an average weekend day meaning Saturday and
Sunday, do you spend any waking hours with [BABY]? 4) On an
average weekend day meaning Saturday and Sunday, do you
Frontiers in Psychiatry | www.frontiersin.org 478
spend time alone with [BABY]? Responses to each question were
0 (no) or 1 (yes) and were summed. Scores range from 0 to 4 and
a higher score indicates more time spent with the infant.

Parenting Self-Efficacy
Paternal self-efficacy in parenting tasks was measured with six
items. This scale was adapted from the FFCWS. In the present
study, fathers were asked “how confident or comfortable you feel
when you” 1) hold baby, 2) put baby to sleep, 3) wash or bathe
baby, 4) change baby’s diaper, 5) feed baby, and 6) soothe baby
when he/she is upset. Responses range from 1 (not at all) to 4 (very
much). Responses were averaged with higher scores indicative of
greater parenting self-efficacy. Cronbach’s alpha coefficient for
these items for the full sample of fathers at 1 month was.68.

Material Support
A total of 10 items were used to measure the degree of material
support fathers provided for their baby. Fathers reported how
often they provided a) baby clothing, b) medicine for baby, c)
baby furniture or equipment, d) childcare items, such as diapers,
baby wipes, e) food, f) babysitting, g) money, h) health insurance,
i) toys, and j) other. Possible responses were 0 (no), 1 (yes,
occasionally), and 2 (yes, regularly). Scores were summed and
range from 0 to 20. Higher scores reflect greater material
support. Cronbach’s alpha was.77.

Depressive Symptoms Measures
The primary outcome was the fathers’ depressive symptoms
scores, which were measured with the 10-item Edinburgh
Postpartum Depression Scale administered at 1, 6, and 12
months after the birth of the child. This scale was originally
designed for use with mothers but has been validated in fathers
(44) as well as racial/ethnic minorities (45). Responses range
from 0 (no, not at all) to 3 (yes, quite a lot). The response values
were summed into an overall score, which in our study
population ranged from 0 to 20. Higher scores indicate greater
depressive symptoms. This scale had good reliability at T1
(Cronbach’s alpha = .78) and T3 (Cronbach’s alpha = 80).

Depressive symptoms were also examined in exploratory
analyses using a cutoff for likely depressive illness. Researchers
have used different scale cut-offs to indicate possible or probable
diagnosis of depression including over 8 (46), over 9 (44, 47), and
over 10 (48). In the current study, the most conventional cut-off
score of ≥ 9 was used.

Data Analysis Plan
All analyses were performed at a 95% confidence interval using
Stata Software (version 16). First, descriptive statistics were
computed for demographic and socioeconomic characteristics
as well as the fathers’ parenting involvement measures and
depression scores. Second, we conducted preliminary analyses
of the associations between the main three father involvement
measures and depression values over the one-year follow-up
period using the Generalized estimating equation [GEE; (49)]
which accounts for repeated measures. Some study variables had
incomplete or missing data (see Supplementary Table 1),
ranging from 8% (marital and cohabitation status) to depressive
symptoms at T2 (25%). Hence, we imputed missing values using
TABLE 1 | Demographic characteristics of fathers (observed data).

Main characteristics N = 881 % or mean
(± SD) and

median (IQR)

N (%) of
missing
values

Father’s demographic factors at 1
month after offspring born
Age (years) 793 29.54 (7.13) 88 (9.99)

28.22
(23.70–33.76)

Racial/ethnic background 881
African-American or Black 393 44.61
Latino or Hispanic 242 27.47
White or Caucasian 246 27.92
Place of birth 790
US-born 599 75.82 91 (10.33)
Foreign-born 191 24.18

Family factors at 1 month after
offspring born
Marital/cohabiting status 812
Married and cohabiting 359 44.21 69 (7.83)
Not married but cohabiting 276 33.99
Not married not cohabiting 163 20.07
Married but not cohabiting 14 1.72
Cohabiting with the newborn
offspring

781

No 119 15.24 100 (11.35)
Yes 662 84.76
Having other offspring 783
No 606 77.39 98 (11.12)
Yes 177 22.61

Socioeconomic characteristics 1
month after offspring born
Education level 779
Less than high school 183 23.49 102 (11.58)
HS, GED, certificate 318 40.82
Some college 124 15.92

4-year degree or higher 154 19.77
Employment level 715
Employed full or part time 516 72.17 166 (18.84)
Unemployed 137 19.16
Other (military, student) 62 8.67
Rurality level of the recruitment
area of the father’s offspring
mother

881

Urban/Suburuban areaa 732 83.09
Rural areaa 149 16.91
aUrban/Suburban: offspring’s mothers recruited in Baltimore, Chicago, Los Angeles, and
Washington DC). Rural area: offspring’s mothers recruited in North Carolina.
Bolded numbers reflect the number of cases for which we had full data.
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Multiple Imputation (MI) via chained equations (50). We
compared the distribution and proportion of the observed,
imputed, and completed values (51) which showed good
appropriateness of the imputed values (see examples of the
comparison in Supplementary Figures 1–3, and Supplementary
Tables 2–8). Third, we repeated the analysis with the imputed data
to test the associations between each of the father’s parenting
involvement measures (material support, parenting self-efficacy,
and time spent with infant) with the continuous depression scale
scores and the dichotomous depression cut-off (≥ 9). These data are
presented and discussed in the present paper. We fitted the GEE
models with the Gaussian family, Identity link, and exchangeable
correlation with robust covariance when the EPDS scale scores were
analyzed as outcomes. We fitted the GEE models with Binomial
family, Logit link, and exchangeable correlation with robust
covariance when the nine-cut-off values of the EPDS scale were
analyzed as an outcome. We adjusted the crude association (Model
1) for each fathers parenting measures with the depression outcomes
(EPDS score and nine-cut-off of EPDS scale values) in the following
core adjusted models: Model 2, adjusted for age, and racial/ethnic
background; Model 3, added the marital/cohabiting status, and
having other offspring; Model 4, introduced educational level;
Model 5, added rurality level of the recruitment area of the father’s
offspring mother. Due to multi-collinearity, in Adjusted Model 6, we
replaced the marital/cohabiting status variable of Model 5 with
cohabiting status with the new-born offspring. In Model 7, we
substituted the educational level variable of Model 5 with
employment status. Finally, in Model 8, we replaced the race/
ethnicity variable of Model 5 with place of birth. We performed
these variable substitutions as these variables are too highly
correlated to include in the same model. Further, each of the
substituted variables may have different confounding effects on the
assessed association.

Finally, we tested potential interaction effects between three
parenting involvement measures using three-way interaction
terms (Material support*Self-efficacy*Time spent with Infant).
Since the interaction terms were not statistically significant (p >
0.05), we present the final models without interaction factors.
RESULTS

Descriptive Statistics of Main Study
Variables
Table 2 displays the descriptive statistics for the parental
involvement measures and depression symptoms scores variables.
On average, fathers had relatively high score values on parenting
self-efficacy (M = 3.61, SD = .46), with scores reflecting that fathers
feel “pretty much” to “very much” confident or comfortable in
executing new-born offspring’s tasks. For the provision of material
support to the newborn, the mean was 14.29 (SD = 3.97), showing
that fathers provided support for the infant between occasionally
and regularly. The majority of fathers (63%) reported spending
waking hours with their children on weekdays and weekends and
alone time with their children on weekdays and weekends. The
average father’s scores on the depressive symptoms’ scales over the
first year of parenting ranged from 3.71 at 1 month to 4.07 at 12
Frontiers in Psychiatry | www.frontiersin.org 579
months after the child was born. Based on the cut-off of 9, the
percentage of fathers with scores suggestive of clinical depression
was 10%, 15%, and 12% at T1, T2, and T3, respectively.

Correlations Between Father
Involvement Variables
Pearson’s correlation coefficients showed significant but weak
associations among the father involvement variables. Greater
parenting self-efficacy was positively correlated with greater
TABLE 2 | Descriptive Characteristics of fathers’ parenting measures scores and
depression symptoms scores (observed data).

Main characteristics N =
881

%ormean (± SD)
and median

(IQR)

n (%) of
missing
values

Father’s parenting involvement
measures at 1 month after offspring
born.
Father’s parenting self-efficacy
(mean score, range: 1–4)

779 3.61 (0.46) 102 (11.58)

3.80 (3.40–4.0)
Father’s provision of material
support to the offspring (total
score,
range: 0 to 20)

782 14.29 (3.97) 99 (11.24)

15.00 (12.00–
18.00)

Father’s average time spent with
the new-born offspring during the
weeka

782

≤ 2 days 145 18.54 99 (11.24)
3 days 144 18.41
4 or more days 493 63.04

Father’s depression values over the
first years of parenting
Father’s EPDS scaleb at 1 month
after the offspring born (total

score,
range: 0–30)

716 3.71 (3.83) 165 (18.73)

3.00 (1.00–6.00)
Depression not likely (EPDS scale < 9
cutoff)

642 89.66

Depression possible (EPDS scale ≥ 9
cutoff)

74 10.34

Father’s EPDS scaleb at 6 months
after the offspring born (total
range: 0–30)

662 4.49 (4.05) 219
(24.86%)

4.00 (1.00–6.00)
Depression not likely (EPDS scale < 9
cutoff)

564 85.20

Depression possible (EPDS scale ≥ 9
cutoff)

98 14.80

Father’s EPDS scaleb at 12 months
after the offspring born (total
score, range: 0–30)

881 4.07 (4.02)

3.00 (1.00–6.00)
Depression not likely (EPDS scale < 9
cutoff)

771 87.51

Depression possible (EPDS scale ≥ 9
cutoff)

110 12.49
Septemb
er 20
20 | Volume 11 | Ar
aIncludes weekdays and weekend days.
bEdinburgh Postnatal Depression Scale.
Bolded numbers reflect the number of cases for which we had full data.
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provision of tangible support (r = .18) and more time spent with
the infant (r = .18). In addition, greater tangible support was also
associated with more time spent with infant (r = .18).

Fathers’ Parenting Self-Efficacy and
Depressive Symptoms Scores
The unadjusted and adjusted associations of fathers’ parenting
self-efficacy scores at 1 month after the offspring born with their
depression scores (EPDS scale, range 0–20) over the first year of
parenting are presented in Table 3. A one-point increase in the
fathers’ self-efficacy score was significantly associated with lower
values of the EPDS scale, even when adjusted for age, racial/
ethnic background, marital/cohabiting status, having other
offspring, educational level, and rurality level of the
recruitment area of the father’s offspring mother (Table 3,
Model 5=Adjusted coefficient and 95% CI: −1.652, −2.203 to
−1.101). Similar results were observed when accounting for
cohabiting with the new-born offspring (Table 3, Model 6),
employment status (Table 3, Model 7), and place of birth
(Table 3, Model 8).

Fathers’ Time Spent With the Newborn
During the Week and Depressive
Symptoms Scores
Table 4 shows the unadjusted and adjusted association between
time spent with the new-born during the week at 1 month after
the offspring born and depression scores over the first years of
parenting. After adjusting for age, racial/ethnic background,
marital/cohabiting status, having other offspring, educational
level, and rurality level of the recruitment area of the offspring
mother, spending 4-days or more with the new-born child was
significantly associated with lower depression scores (Table 4,
model 5=Adjusted coefficient and 95% CI: −0.647, −1.274 to
−0.021). Although this association was smaller in effect size when
accounting for cohabiting status with the baby (Table 4, model
6), it remained significant when controlling for employment
(Table 4, model 7), and place of birth (Table 4, model 8).

Fathers’ Provision of Material Support to
the Newborn and Depressive Symptoms
Scores
Table 5 displays the unadjusted and adjusted associations of
fathers’ provision of material support score at 1 month after the
offspring born with their depression scores (EPDS scale, range 0–
20) over the first year of parenting. Greater material support was
associated with lower depressive symptoms after accounting for
age and racial/ethnic background (Table 5, model 2, coefficient
and 95% CI: −0.109 to −0.172 to −0.046), marital/cohabiting
status and having other children (Table 5, model 3, coefficient
and 95% CI: −0.086, −0.146 to −0.025), educational level (Table
5, model 4, coefficient and 95% CI: −0.080, −0.142 to −0.019),
and rurality level of the recruitment area (Table 5, model 5,
coefficient and 95% CI: −0.081, −0.143 to −0.020). Similar
estimations were observed when accounting for cohabiting
with the new-born offspring (Table 5, model 6), employment
status (Table 5, model 7), and place of birth (Table 5, model 8).
Frontiers in Psychiatry | www.frontiersin.org 680
Father Involvement Measures and the
Likelihood for Depression
Figure 1 displays the unadjusted and adjusted association of
father parenting self-efficacy scores in executing new-born
offspring’s tasks (Figure 1A), provision of material support to
the new-born child (Figure 1B) and spent four or more days per
week with their new-born child (Figure 1C) with the likelihood
of depression using the apriori cutpoint (EPDS score: ≥ 9) over
the first years of parenting. After controlling for all demographic,
family, and socioeconomic factors, as well as rurality status of the
recruitment area of the offspring mother, only higher values of
father parenting self-efficacy scores were negatively associated
with the likelihood of depression over the first year of parenting
(Figure 1A). Father’s provision of material support to the new-
born offspring and time spent with the new-born were not
TABLE 3 | Unadjusted and adjusted associations between father’s parenting
self-efficacy with depression scores (EPDS scale) over the first year of parenting
(completed imputed data).

N = 881 (Observations: 2,643) Father’ depression scores (EPDS
scale, range 0–20) over the first

year of parenting

Coefficient 95%CI p-
value

aModel 1
Father’s parenting self-efficacy (mean
score, range: 1–4)

−1.641 −2.175 to
−1.108

<0.001

bModel 2
Father’s parenting self-efficacy (mean
score, range: 1–4)

−1.609 −2.157 to
−1.062

<0.001

cModel 3
Father’s parenting self-efficacy (mean
score, range: 1–4)

−1.631 −2.175 to
−1.087

<0.001

dModel 4
Father’s parenting self-efficacy (mean
score, range: 1–4)

−1.613 −2.157 to
−1.069

<0.001

eModel 5
Father’s parenting self-efficacy (mean

score, range: 1–4)
−1.652 −2.203 to

−1.101
<0.001

fModel 6
Father’s parenting self-efficacy (mean
score, range: 1–4)

−1.611 −2.164 to
−1.058

<0.001

gModel 7
Father’s parenting self-efficacy (mean
score, range: 1–4)

−1.708 −2.251 to
−1.166

<0.001

hModel 8
Father’s parenting self-efficacy (mean
score, range: 1–4)

−1.749 −2.306 to
−1.193

<0.001
September
 2020 | Volum
e 11 | Article
aUnadjusted association. Wald Prob. chi2: <0.001.
bAdjusted for father’s age and racial/ethnic background. Wald Prob. chi2: <0.001.
cAdjusted for father’s age, racial/ethnic background, marital/cohabiting status, and having
other offspring. Wald Prob. chi2: <0.001.
dAdjusted for father’s age, racial/ethnic background, marital/cohabiting status, having
other offspring, and educational level. Wald Prob. chi2: <0.001.
eAdjusted for father’s age, racial/ethnic background, marital/cohabiting status, having
other offspring, educational level, and rurality level of the recruitment area of the father’s
offspring mother. Wald Prob. chi2: <0.001.
fModel 5, substituting marital/cohabiting status by new-born offspring. Wald Prob.
chi2: <0.001.
gModel 5, substituting educational status by employment status. Wald Prob. chi2: <0.001.
hModel 5, substituting racial/ethnic background by place of birth. Wald Prob.
chi2: <0.001.
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statistically significant after controlling for the covariates (Figures
1B, C).
DISCUSSION

This study examined the correspondence between early paternal
involvement with a newborn infant at one month after birth and
paternal depressive symptoms nearly one year later within a
community sample of low-income and ethnically diverse fathers
from five areas of the U.S. We found that fathers who spent more
time with their infants, had greater parenting self-efficacy, and
provided more material support for the baby one month after the
birth reported significantly lower depressive symptoms when the
child was one year of age. To the best of our knowledge, this
study is the first to show longitudinal associations between
greater perceived parenting self-efficacy and lower depressive
symptoms, and specifically in low SES fathers from diverse
racial/ethnic backgrounds. These findings suggest that paternal
involvement is an important predictor of father’s mental health
during the transition to fatherhood. Thus, parental involvement
is an important for these men who were present at one month
after birth, even though significant portions of them did not live
with and were not married to the baby’s mother.

Parenting self-efficacy may be related to depressive symptoms
as a result of higher parenting satisfaction. Previous research has
shown that greater parenting self-efficacy is associated with greater
parenting satisfaction in fathers (52), and has been associated with
lower prevalence of paternal depressive symptoms (53). Fathers
who feel competent as parents may therefore be more satisfied in
their roles, and as a result, have fewer depressive symptoms.
Research in fathers has also shown that when fathers rate their
infants as less “fussy,” they report fewer depressive symptoms (54,
55), although other researchers have not replicated these findings
(56). Additional research is needed to identify the underlying
mechanisms through which greater parenting self-efficacy is
associated with lower paternal depressive symptoms. Nonetheless,
these findings suggest that it may be beneficial to foster the
development of fathers’ parenting skills during prenatal and
postnatal visits, as suggested by Salonen and colleagues (57). This
may be particularly important for first time fathers who may have
low parenting self-efficacy. Different online intervention programs
have been successful in increasing parenting self-efficacy in fathers
(58, 59). Adapting these programs and making them culturally
sensitive and accessible to fathers from diverse racial/ethnic and
socioeconomic backgrounds may be useful in reducing paternal
depressive symptoms.

Regarding the link between parenting self-efficacy and parental
depression, Jones and Prinz (60) note that “it is not altogether clear
whether parenting self-efficacy functions consistently as an
antecedent or contributor to parental depression, as a
consequence of parental depression, or in a transactional
relationship with parental depression. On the one hand, low
parenting self-efficacy can contribute to maternal vulnerability for
depression. Alternatively, depression can lead to lower maternal
TABLE 4 | Unadjusted and adjusted associations between the father’s average
time spent with the new-born offspring during the week with depression scores
(EPDS scale) over the first year of parenting (completed imputed data).

N=881 (Observations: 2, 643) Father’s depression scores (EPDS scale,
range 0–20) over the first year of parenting

Coefficient 95% CI p-value

aModel 1
Father’s average time spent with the
new-born offspring during the week

3 days (vs ≤ 2days) −0.918 −1.722 to −0.114 0.025
4 days or more (vs ≤ 2days) −0.920 −1.561 to −0.279 0.005

bModel 2
Father’s average time spent with
the new-born offspring during the
week

3 days (vs ≤ 2days) −0.879 −1.674 to −0.084 0.030
4 days or more (vs ≤ 2days) −0.787 −1.429 to −0.145 0.016

cModel 3
Father’s average time spent with
the new-born offspring during the
week

3 days (vs ≤ 2days) −0.760 −1.531 to 0.012 0.054
4 days or more (vs ≤ 2days) −0.666 −1.289 to −0.044 0.036

dModel 4
Father’s average time spent with
the new-born offspring during the
week

3 days (vs ≤ 2days) −0.751 −1.528 to 0.026 0.058
4 days or more (vs ≤ 2days) −0.637 −1.264 to −0.011 0.046

eModel 5
Father’s average time spent with
the new-born offspring during the
week

3 days (vs ≤ 2days) −0.761 −1.538 to 0.015 0.055
4 days or more (vs ≤ 2days) −0.647 −1.274 to −0.021 0.043

fModel 6
Father’s average time spent with the
new-born offspring during the week

3 days (vs ≤ 2 days) −0.728 −1.515 to 0.059 0.070
4 days or more (vs ≤ 2 days) −0.602 −1.229 to 0.025 0.060

gModel 7
Father’s average time spent with the
new-born offspring during the week

3 days (vs ≤ 2 days) −0.760 −1.522 to 0.002 0.051
4 days or more (vs ≤ 2 days) −0.776 −1.400 to −0.152 0.015

hModel 8
Father’s average time spent with the
new-born offspring during the week

3 days (vs ≤ 2 days) −0.781 −1.562 to −0.001 0.050
4 days or more (vs ≤ 2 days) −0.733 −1.365 to −0.101 0.023
aUnadjusted association. Wald Prob. chi2: 0.018.
bAdjusted for father’s age and racial/ethnic background. Wald Prob. chi2: <0.001.
cAdjusted for father’s age, racial/ethnic background, marital/cohabiting status, and having
other offspring. Wald Prob. chi2: 0.003.
dAdjusted for father’s age, racial/ethnic background, marital/cohabiting status, having
other offspring, and educational level. Wald Prob. chi2: <0.001.
eAdjusted for father’s age, racial/ethnic background, marital/cohabiting status, having
other offspring, educational level, and rurality level of the recruitment area of the father’s
offspring mother. Wald Prob. chi2: <0.001.
fModel 5, substituting marital/cohabiting status by new-born offspring. Wald Prob. chi2:
<0.001.
gModel 5, substituting educational status by employment status. Wald Prob. chi2: <0.001.
hModel 5, substituting racial/ethnic background by place of birth. Wald Prob. chi2:
<0.001.
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parenting self-efficacy” (p. 352). Although this was written with
regard to mothers, it applies equally to fathers. Future research in
this area should better understand the complex nature of
their association.

Spending more time with a child one month after his or her
birth was associated in this study with fewer paternal depressive
symptoms nearly one year later. A potential explanation for this
relationship may be related to employment. Fathers who work
more hours and make more money spend less time with their
Frontiers in Psychiatry | www.frontiersin.org 882
child (61) and working more hours has been associated with
greater paternal depressive symptoms (62, 63). Another study
found that fathers who were better able to cope with major
stressors in their life, such as work, spent more time with their
kids (64). However, we accounted for employment status in our
analysis and the observed associations between time spent with
the newborn infant and lower father’s depression symptoms at
one year remained significant.

Fathers who provided more material support in the form of
diapers, toys, clothing, and food at one month after the birth of
their baby had lower depressive symptoms at one year later. These
findings held even after controlling for socioeconomic status and
family factors such cohabitation with the child and with the child’s
mother. Considerable research has demonstrated that the provider
role is an important identity for father’s perceptions of themselves
as well as mother’s perceptions of fathers (33, 39, 65–67). As a
result, fathers who are less able to provide support, typically
measured in the form of money, may have poor self-image,
resulting in depressed mood. There is some evidence to support
this as previous research indicated that fathers who were less able
to provide economic support reported more depressive symptoms
(68, 69). Previous research also demonstrates that when fathers
provide greater financial and instrumental support, their children
engage in fewer behavior problems (70, 71), which, in turn, may be
associated with lower paternal depressive symptoms. Another
reason why material support may be associated with fewer
depressive symptoms is that material support is a type of social
support well known to be beneficial not only to recipients but also
to those providing it (72–74). A longitudinal study with over 700
families from diverse racial/ethnic backgrounds demonstrated bi-
directional effects between paternal depressive symptoms and
child behavior problems [e.g., internalizing behaviors,
externalizing behaviors; (75)]. Thus, while paternal depressive
symptoms affect children’s well-being, children’s well-being also
affects paternal depressive symptoms.

There are a number of important implications for public
health policies given the findings reported in this study. For
example, greater time spent with the infant was associated with
lower depressive symptoms, which has implication for designing
policies to support opportunity to spend more time with their
children without penalizing fathers who work. One avenue for
increased time spent with kids may be paid paternal leave. Paid
paternal leave for fathers of young children may be beneficial for
the entire family unit (76). Research has shown that fathers in
countries with more paternal paid leave spend significantly more
time with their children (77) and fathers who take longer leave
when their children are born spend more time on child-related
tasks 9 months later (78). In light of the results of the current
study, paid leave may also play a role in decreasing levels of
paternal depressive symptoms, although more research is needed
to elucidate this link and associated mechanisms.

There may several pathways linking early paternal involvement
to later depressive symptoms in fathers. Specifically, lower
depressive symptoms have been associated with changes in
hormonal and neural functioning (79) and increased oxytocin
levels (80). Oxytocin, known as the “love hormone” due to its links
TABLE 5 | Unadjusted and adjusted associations between father’s provision of
material support to the offspring with depression scores (EPDS scale) over the
first year of parenting (completed imputed data).

N=881 (Observations: 2, 643) Father’ depression scores (EPDS
scale, range 0–20) over the first year of

parenting

Coefficient 95%CI p-value

aModel 1
Father’s provision of material
support to the new-born offspring
(total score, range: 0−20)

−0.122 −0.184 to −0.061 <0.001

bModel 2
Father’s provision of material
support to the new-born offspring
(Total score, range: 0–20)

−0.109 −0.172 to −0.046 0.001

cModel 3
Father’s provision of material
support to the new-born offspring
(Total score, range: 0–20)

−0.086 −0.146 to −0.025 0.006

dModel 4
Father’s provision of material
support to the new-born offspring
(Total score, range: 0–20)

−0.080 −0.142 to −0.019 0.011

eModel 5
Father’s provision of material
support to the new-born offspring
(Total score, range: 0–20)

−0.081 −0.143 to −0.020 0.010

fModel 6
Father’s provision of material
support to the new-born offspring
(Total score, range: 0–20)

−0.081 −0.143 to −0.019 0.011

gModel 7
Father’s provision of material
support to the new-born offspring
(Total score, range: 0–20)

−0.078 −0.140 to −0.017 0.013

hModel 8
Father’s provision of material
support to the new-born offspring
(Total score, range: 0–20)

−0.085 −0.147 to −0.023 0.007
aUnadjusted association. Wald Prob. chi2: <0.001.
bAdjusted for father’s age and racial/ethnic background. Wald Prob. chi2: <0.001.
cAdjusted for father’s age, racial/ethnic background, marital/cohabiting status, and having
other offspring. Wald Prob. chi2: <0.001.
dAdjusted for father’s age, racial/ethnic background, marital/cohabiting status, having
other offspring, and educational level. Wald Prob. chi2: <0.001.
eAdjusted for father’s age, racial/ethnic background, marital/cohabiting status, having
other offspring, educational level, and rurality level of the recruitment area of the father’s
offspring mother. Wald Prob. chi2: <0.001.
fModel 5, substituting marital/cohabiting status by new-born offspring. Wald Prob.
chi2: <0.001.
gModel 5, substituting educational status by employment status. Wald Prob. chi2: <0.001.
hModel 5, substituting racial/ethnic background by place of birth. Wald Prob.
chi2: <0.001.
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FIGURE 1 | (A) Exposure: parenting self-efficacy, (B) Exposure: provision of material support, (C) Exposure: father's weekly time spent with the new-born. Unadjusted and
adjusted associations of Father’s parenting self-efficacy, fathers’ provision of material support to the new-born, father’s average time spent with the new-born during the week with
the EPDS scale ≥ 9 cut-off over the first year of parenting (completed imputed data, N=881, observations: 2,643). Model 1: Unadjusted association. Model 2: Adjusted for father's
age and racial/ethnic background. Model 3: Adjusted for father's age, racial/ethnic background, marital/cohabiting status, and having other offspring. Model 4: Adjusted for father's
age, racial/ethnic background, marital/cohabiting status, having other offspring, and educational level. Model 5: Adjusted for father's age, racial/ethnic background, marital/
cohabiting status, having other offspring, educational level, and rurality level of the recruitment area of the father's offspring mother. Model 6: Model 5, substituting marital/cohabiting
status by new-born offspring. Model 7: Model 5, substituting educational status by employment status. Model 8: Model 5, substituting racial/ethnic background by place of birth.
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with social bonding and reproduction, increases in fathers
following the birth of the child and after father-child
interactions (81). Although we did not assess actual father-child
interactions in our study, fathers who spend more time with their
infants may have been engaging in positive interactions that affect
hormonal and neural functioning, which may protect against
future depressive symptoms. Furthermore, while the current
study did not assess father-infant attachment, it may play a
significant role in paternal mental health. Previous studies have
demonstrated that stronger infant-parent attachment is associated
with many positive outcomes for the child (82) and fathers feel
valued when they have stronger attachments with their young
children (83). In addition, father-infant attachment is associated
with greater father involvement (84). Future research is needed to
better elucidate these potential mechanisms.

The current study is not without limitations. Although we
assessed different domains of involvement, we did not directly
assess engagement with the child or quality of engagement in any
way. Several research studies have shown that the quality and
nature of time spent with the child is important for child well-being
among non-resident fathers (85, 86). In addition, this study did not
control for factors related to the child’s mother (e.g., maternal
depression, serious health problems) that may have contributed to
father’s depression, which was beyond the scope of this study and
can be examined in future. A large body of research has shown that
paternal depressive symptoms are associated with greater maternal
depression (10) and poorer relationship quality (87, 88), and thus
future research is warranted on this topic. The current study design
also does not permit causal inferences although longitudinal data
with temporal precedence were used. Although we used a repeated
measure analysis approach to account for associations between
depressive symptoms within subjects at different timepoints, we
did not control for fathers’ depressive symptoms during pregnancy
or history of depression as this information was not collected.
Thus, there is the possibility that some fathers were already
depressed before their child born, and a reverse causality may be
present such that their depression led to lower involvement at 1
month. Finally, the fathers in this study only participated if the
researchers received consent from the mother. Although the
findings may not be generalizable to fathers in other
socioeconomic and cultural settings, this study is among the first
studies to involve a relatively large community sample of low-
income fathers from diverse racial/ethnic backgrounds.

In conclusion, this study demonstrates that greater paternal
involvement may benefit paternal mental health in low income
ethnically and racially diverse fathers. Specifically, greater
involvement in the form of time spent with the newborn,
parenting self-efficacy, and ability to provide material support
were all implicated as aspects of fathering that predicted lower
depressive symptoms in fathers, and self-efficacy predicted risk
of depressive disease. More research is needed to address these
important constructs of father involvement to better understand
how to improve paternal mental health and overall wellbeing.
This study suggests that these factors associated with depression
in fatherhood may be addressed by increasing skills in parenting,
improving or enhancing ways for fathers to spend time with their
Frontiers in Psychiatry | www.frontiersin.org 1084
children, as well as enabling fathers to provide material support
for their children. Future researchers should consider designing
and testing interventions to assess the impact of paid paternal
leave and increases in parenting self-efficacy skills on paternal
depression in ethnically diverse populations.
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The parent-infant bond following childbirth is an important facilitator of optimal infant
development. So far, research has mainly focused on mother-infant bonding. Data on
fathers are still sparse. Parental mental health, such as posttraumatic stress symptoms
(PTSD), may influence mother-infant relations and/or interactions. There is evidence that
both parents can experience PTSD symptoms following childbirth (PTSD-CB). The aim of
this study is to investigate the prospective relationship between parental PTSD-CB
symptoms at 1 month postpartum and perceived parent-infant bonding at 3 months
postpartum, while adjusting for antenatal confounders. A subsample was used for this
study (nTotalsample 488, nmothers = 356, nfathers = 132) of an ongoing prospective cohort
study. Future parents awaiting their third trimester antenatal appointments at a Swiss
university hospital were recruited. Self-report questionnaires assessed PTSD-CB
symptoms and psychological distress at 1 month postpartum, and parent-infant
bonding at 3 months postpartum. Confounders included antenatal PTSD symptoms
and social support measured via self-report questionnaires, and gestity and gestational
age, extracted from medical records. Using structural equation modeling, the predictive
ability of PTSD-CB symptoms at 1 month postpartum on parent-infant bonding at 3
months postpartum was assessed for both parents respectively. Maternal PTSD-CB
symptoms at 1 month postpartum were found to be negatively prospectively associated
with mother-infant bonding at 3 months postpartum; however, this effect disappeared
after adjusting for psychological distress at 1 month postpartum. No such effects were
found for fathers. There was no evidence of mediation of the relationship between parental
PTSD-CB symptoms at 1 month postpartum and parental-infant bonding at 3 months
postpartum via psychological distress at 1 month postpartum. However, such a mediation
was found for maternal intrusion and hyperarousal symptom subscales. Results expand
the current literature on the impact of PTSD-CB on parent-child relations to also include
fathers, and to a community sample. Any adverse effects of mental health symptoms on
g September 2020 | Volume 11 | Article 570727188
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parent-infant bonding were evidenced by 3 months postpartum only for mothers, not
fathers. Our results may inform the development of prevention/intervention strategies.
Keywords: birth-related posttraumatic stress disorder, parent-infant bonding, perinatal mental health, postpartum,
longitudinal, cohort, fathers, childbirth
INTRODUCTION

Bonding has been described as the mother’s feelings towards her
child; a process that is differentiated from observable attachment
behaviors (1). The mother-infant bond following childbirth is an
important facilitator of optimal infant development (2). It is
thought to first appear during pregnancy or shortly after birth
and then to develop over the first few months postpartum (3, 4).
Thus, it is important to understand the factors that may shape it,
both during the prenatal and postpartum period. So far, research
has mainly focused on the bonding between the mother and
her newborn (e.g., Farré-Sender, 2018). Although the role of
the father has recently received more attention, data on this issue
are still sparse and more research is needed (5). This study
therefore specifically investigates the bonding with the infant by
both parents.

Difficulties in establishing the mother-infant bond may result
in significant negative alterations in the infant’s developing brain
and increase the risk for developmental, emotional, and
behavioral difficulties, as well as long-term impairment of the
mother-child relationship, which in extreme cases can result in
complete rejection of the infant (6, 7). A variety of studies has
shown that maternal mental health, and postpartum depression
in particular, may interfere with bonding (8). This may partly be
explained by disrupted maternal sleep (9). Some researchers
propose that bonding difficulties develop secondary to an
untreated primary mother’s postpartum depression, whereas
others suggest that these can also occur in women who have
not suffered from maternal depression (7). Regarding fathers,
one small study (n = 66) showed that affective symptoms at 3
months postpartum was not associated with father-infant
bonding at 3 months postpartum but predicted father-infant
bonding at 15 months postpartum (10). However, more evidence
in a larger sample is needed.

Another mental health issue that may interfere with bonding
is birth-related posttraumatic stress disorder (PTSD-CB) that
women and their partners may develop if a direct or indirect
exposure to the threatened death or severe injury of the mother
and/or her baby took place (11, 12). PTSD-CB affects between
3% and 4% of women after birth at diagnostic levels in
community samples, and around 16% to 19% of women in
high-risk groups, e.g., after preterm birth or neonatal death
(13, 14). In addition, a considerable percentage of women
experiences clinically significant PTSD-CB symptoms, even
though they do not reach the diagnostic threshold level (15).
Evidence shows that subthreshold symptomatology may also
significantly impact on women’s functioning, particularly if they
are having symptoms of re-experiencing (16). Furthermore,
fathers may also be traumatized by the birth they witnessed
g 289
and develop PTSD-CB, although prevalences are likely to be
lower [e.g., (17)].

Some studies have examined the impact of maternal PTSD-
CB on mother-infant bonding, based on the assumption that
PTSD-CB symptoms may limit maternal sensitivity (18), but the
findings are mixed [see (19), for a review]. Results seem to vary
depending on the instrument used (20), how postpartum PTSD
is defined (21), or whether comorbid symptoms of depression are
considered (22).There is also evidence that maternal PTSD-CB
symptoms may affect mother-infant interactions (23) and
mother-infant bonding in infants born at risk, such as preterm
infants (24) or infants with perinatal asphyxia (25). One recent
cross-sectional web-based survey reported a medium indirect
relationship between (what the authors call) “postnatal maternal
PTSD symptoms” and the mother-infant bond that was fully
mediated by depression symptoms (26). The authors argued that
the impact of postnatal PTSD symptoms on maternal affect,
cognition and behavior, and, in turn, on bonding might be less
important than that of depression (26). Regarding fathers, the
evidence is still limited. Two studies found no impact of fathers’
PTSD-CB symptoms on father-infant bonding (25). However,
these studies are limited by their small sample size (10) and their
retrospective design (25). It is thus important that, as a next step,
the prospective relationship between PTSD-CB symptoms and
parent-infant bonding be examined in a larger population-based
cohort of both mothers and fathers.

PTSD symptoms form several clusters; namely, intrusions or
re-experiencing (e.g., intrusive thoughts/images), avoidance (e.g.,
non-attendance at hospital appointments if the birth took place
at the hospital), hyperarousal (e.g., hypervigilance with regards to
her baby) and negative cognitions and mood (e.g., ‘It’s my fault
that obstetric complications occurred’) (11). There may be
reason to suspect these clusters having differential relationships
with parent-infant bonding. Mothers with PTSD have shown
fearful (withdrawing or avoidance) behavior when interacting
with their infant (27). These behaviors are more likely to be
related to the avoidance symptom cluster, where parents avoid
reminders of the traumatic event, which in this case of PTSD-CB
could be their baby, than intrusive or hyperarousal symptoms.
Indeed, PTSD symptom clusters have been found to have
differential influences on other maternal behaviors that may
facilitate bonding, such as breastfeeding (23). While both
intrusion and avoidance symptoms were found to be associated
with noninitiation of breastfeeding, only avoidance symptoms
were associated with not continuing to breastfeed at 1 year
postpartum. There has been little attention given to potential
differential impact of parental PTSD-CB symptom clusters
on parent-infant bonding, which may be informative for
intervention development.
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Several factors may have an influencing role on the prospective
relationship between PTSD-CB symptoms and parent-infant
bonding. Obstetric factors, such as mode of childbirth, may
cause a prolonged separation from the infant and thus affect the
formation of the parent-infant bond in the first hours after
childbirth. Research comparing vaginal birth and either elective
or emergency caesarean sections reported a delay in the creation of
the mother-infant contact (28). A meta-analysis concluded that
following a caesarean section, mothers experienced a longer delay
until their first interaction with their infants, had less positive
reactions to them after birth, and interacted with them less at
home compared to vaginal births (29). However, this may be
different for fathers who often stay with the newborn whilst the
mother has to undergo medical procedures following obstetric
complications during childbirth.

To identify the effects specific to PTSD-CB, it is essential to
adjust for past stress and trauma exposure, as well as past PTSD
(including pre-partum PTSD) of both parents (5). This
prospective study allows us to adjust for these variables, such
as lifetime trauma exposure, previous traumatic birth experience,
antenatal PTSD symptoms, and antenatal psychological distress
previously shown to be important risk factors for PTSD-CB, as
well as social support, an important protective factor (30).

In a prospective population-based cohort of mothers and
fathers, we examined three main research questions: (1) Are
parental PTSD-CB symptoms (assessed at 1 month postpartum)
prospectively associated with parent-infant bonding (assessed at 3
months postpartum)? We expected that parental PTSD-CB
symptoms would show a negative prospective association with
parent-infant bonding. (2) Does psychological distress (assessed at
1 month postpartum) mediate the relationship between PTSD-CB
symptoms (assessed at 1 month postpartum) and bonding
(assessed at 3 months postpartum)? The relationships amongst
parental PTSD-CB symptoms at 1 month postpartum, concurrent
psychological distress, and parent-infant bonding at 3 months
postpartum is not clear: concurrent psychological distress could
have a confounding effect or act as an intermediary variable.
Therefore, we would first check whether concurrent psychological
distress is exerting any effect on the association between PTSD-CB
symptoms at 1 month postpartum and parent-infant bonding at 3
months postpartum through checking its role as a confounding
factor. If we found evidence it was implicated, we would then test it
as a mediator. We expected that psychological distress would
mediate the relationship between PTSD-CB symptoms and
bonding. Each of these research questions was examined
separately for mothers and fathers. We adjusted for important
antenatal confounders in all analyses (see below).
MATERIALS AND METHODS

Design
Participants in this study represent a sample of participants from
the Lausanne Perinatal Wellbeing Cohort, an ongoing prospective
population-based cohort study, which commenced data collection
Frontiers in Psychiatry | www.frontiersin.org 390
in 2013. Within this cohort, women and their partners are
recruited during their third trimester of pregnancy while they
wait for their antenatal appointment at a Swiss University
Hospital. The study is presented to them by a member of the
research team and they are able to ask questions before they give
their signed consent. Women and their partners who agree to
participate are asked to answer questionnaires during the third
trimester (T1/baseline) of their pregnancy, 1 week postpartum
(T2), 1 month postpartum (T3), 3 months postpartum (T4), and 6
months postpartum (T5). Medical data concerning the childbirth
and the baby are extracted postpartum. The measures used to
answer the research questions in this study are taken from time
points T1 – T4. Inclusion criteria for this cohort were: future
parents in their third trimester, sufficient French language skills to
understand the information sheets and questionnaires, and being
aged 18 years or older. Although both mothers and partners were
approached to take part, participation in the study was not
dependent on both future parents agreeing to take part.
Participants
Data from the Lausanne Perinatal Wellbeing Cohort were
downloaded in June 2019 and contained 675 participants who
had answered the questionnaires at, at least, one of the five time
points. For the present study, we excluded mothers and partners
of twins or multiple births (n = 21), as bonding and its
associations may be different for multiple versus unique births.
There was an extra inclusion criterion for partners, that they
should have been present at the birth. This was determined by
mothers’ response to the question “Who was present at the
birth?” or the partners’ response to the question “Were you
present at the birth?” Where a conflict in responses occurred
between a couple on these questions, partners’ answers would
have been prioritized; however, no such conflict occurred within
this sample. As this question is a recent addition to the cohort, it
was not available for all participants. Where this question was
not available, the partner’s presence at the birth was inferred via
completion of the questionnaire “Peritraumatic Dissociation
Experiences Questionnaire” [French Version; PDQ-FR (31)],
answered at 1 week postpartum. The rationale here was that
given the content of the questions and the instruction posed, the
partner could not have answered this questionnaire unless they
were present at the birth.

Multiparous and primiparous parents were included in this
study. To ensure that there were no differences within this
sample in bonding, average bonding scores were compared
between multiparous and primiparous groups. As no difference
was found between multiparous and primiparous parents in
scores from measures of bonding taken at 3 months
postpartum (t(364) = −0.49, p = 0.6281), it was deemed
appropriate to include both sets of parents.

After applying inclusion/exclusion criteria to the cohort, 488
participants were included in the present study (nmothers = 356,
nfathers = 132, nchildbirths = 368). Participants were on average
32.94 years old (SD = 4.49, min = 18, max = 49). There was a
significant difference in age between mothers and fathers in the
September 2020 | Volume 11 | Article 570727
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sample (t(290) = −3.20, p = .001, d = -.30), where fathers (M =
34.04, SD = 4.5) were slightly older than mothers (M = 32.55,
SD = 4.4). Although female partners were eligible to take part in
the cohort, there were no female partners within this sample after
the inclusion criteria were applied (see Figure 1 for study
flowchart). Demographics of the sample can be found in Table
1. This table shows that the majority of participants in the sample
were Swiss, university educated with managerial level jobs, and
living as a cohabiting or married couple. Parity (number of live
births) ranged between 0 (59%) and 3 (2.5%), with the majority of
the sample being first-time parents and an average gestity (number
of pregnancies) of 1.86 (SD = 1.06, min = 0, max = 8). The
childbirths in the sample were on average full term pregnancies
(Mgestationalage = 278.93 days/39.84 weeks, SD = 16.01 days),
56% represented spontaneous vaginal deliveries, 16% represented
planned instrumental deliveries, and 26% represented unplanned
instrumental deliveries. The babies from these births were
majority male (54%).
FIGURE 1 | Flow of study participants.
Frontiers in Psychiatry | www.frontiersin.org 491
TABLE 1 | Demographic data of the sample by gender of parents.

All (n = 488) Mothers (n = 356) Fathers (n = 132)

Nationality (99%) n (%) n (%) n (%)
Swiss 276 (57) 198 (56) 78 (60)
European 176 (36) 127 (36) 48 (37)
Non-European 34 (7) 29 (8) 5 (4)

Educational level (98%)
Primary school 2 (.4) 2 (.6) –

Middle school 20 (4) 16 (5) 4 (3)
Secondary school 25 (5) 21 (6) 3 (3)
Apprenticeship 96 (20) 74 (21) 22 (17)
University 308 (63) 218 (63) 90 (71)
Other 25 (5) 18 (5) 7 (6)
Unskilled labor 13 (3) 11(3) 2 (2)

Marital status (99%)
Single 120 (25) 83 (23) 37 (28)
Couple/married 354 (73) 262 (74) 92 (70)
Divorced 2 (.4) 2 (1) –

Separated 7 (1.4) 5 (1) 2 (2)
Widow/widower 2 (.4) 2 (.6) –
Septem
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Measures
Variables of Interest
Mother-to-Infant Bonding Scale (MIBS)
This 8-item questionnaire assesses the parents’ feelings towards
the new baby in the first few weeks after birth (1). Eight adjectives
are rated on a scale from 0 = very much to 5 = not at all. Scores
were summed to create a total score, with a higher score
indicating worse mother-to-infant bonding. The MIBS has
shown good initial psychometrics (1). The validated French
version was used in this study (32). This measure has also
been previously used with fathers to asses bonding, showing
adequate internal reliability across both mothers and fathers
(25). Internal reliability within this sample for the total score was
adequate when measured at T4/3 months postpartum (aTotal =
.73; aMothers = .73; aFathers = .73).

Post Traumatic Diagnostic Scale: French Version (PDS-F)
The 17 items of the PDS-F were used to assess self-reported severity
of PTSD symptoms (according to DSM-IV) related to childbirth
(PTSD-CB) (33). Participants were asked to respond to the items
with particular reference to their childbirth or caesarean.
Participants respond to the items by indicating if they experience
the symptom on a scale of 0 = not at all or one time only to 3 = 5
times a week or more. Item scores can be summed up to create a
total score (0 to 51), here latent scores will be created following the
results of the CFA. The original English PDS has shown good
psychometric properties including specificity and sensitivity (33)
and there is preliminary validation evidence for the French version
(34). The PDS-F was administered at T1/third trimester and T3/1
month postpartum. PDS-F assessment from T1 was used as a
covariate in the analysis. Internal reliability within this sample was
excellent across time points (aTotal = .88 -.90; aMothers = .88 -.92;
aFathers = .86 -.88).

Potential Confounders
Hospitalized Anxiety and Depression Scale: French Version
(HADS-F)
This self-report questionnaire measures severity of anxiety and
depression symptoms during the last week (35). The HADS
contains an anxiety subscale and a depression subscale consisting
of 7 items each, scored on a 4-point scale. The total score is
calculated as a sum of all items of both subscales to assess
psychological distress (0 to 52). A higher score indicates higher
distress (35). Good psychometric characteristics have been
reported for the French version (36). Internal reliability within
this sample for the total score was adequate when assessed at T1/
third trimester (antenatal) (aTotal = .78; aMothers = .78; aFathers =
.80 and at T3/1 month postpartum (aTotal = .86; aMothers = .85;
aFathers = .85).

Medical Outcome Study Social Support Scale (MOS)
The MOS is a brief 20-item measure of perceived social support
(37). One question asks respondents to estimate how many close
friends and relatives they have. In the 19 remaining items,
respondents are asked to indicate how often different types of
support are available to them, using a 5-point Likert scale of 1 =
none of the time to 5 = all of the time. The 19 Items load onto four
Frontiers in Psychiatry | www.frontiersin.org 592
factors representing different types of support: Emotional/
informational (8 items), tangible (4 items), affectionate (3
items), and positive social interaction (3 items). Scales were
combined to create a total score of social support by averaging
across all items. Higher scores indicate the more frequent
availability of different types of support if needed. The measure
has shown evidence of internal reliability, stability over time, and
construct validity (37). There is currently no validation French
translation of this measure; thus, a French translation was
created following Wild, Grove (38)’s principles of good
practice for translation and cultural adaption. This measure
was assessed at T1/third trimester. Internal reliability within
this sample for the total score was excellent (aTotal = .95; aMothers =
.96; aFathers = .94).

Obstetric History
The number of children from the current pregnancy, the number
of previous pregnancies (gestity), and the number of living
offspring (parity) were extracted from medical records
postpartum. Gestity was extracted as a potential confounder.

Birth-Related Information
The mode of delivery was extracted from medical records
postpartum and categorized as one of the following:
spontaneous delivery (0; vaginal delivery), planned instrumental
delivery (1; i.e., planned caesarian section), and unplanned
instrumental delivery (2; e.g., emergency caesarian section,
forceps or ventouse delivery). Gender of the child was also
extracted. Gestational age (days) of the child was extracted for
investigation as a potential confounder

Descriptive Variables
Psychological History
Five single yes/no items were asked to assess the history of
psychological difficulties, current psychological difficulties,
previous trauma, previous experience of a traumatic birth, and
previous loss of a child through: miscarriage, still birth, or as a
newborn. The items regarding history of psychological
difficulties, current psychological difficulties, and previous
trauma included a follow up question if a “yes” response was
given, requesting a description of the difficulty/trauma. All these
items were asked at T1/third trimester

Demographics
Sociodemographic data were also collected from participants at
T1/third trimester. Demographic data used in this study
included: marital status [single (1); married or co-habiting (2);
separated (3); divorced (4); widow/widower (5); other (6)], age,
nationality [Swiss (1); European (2); Non-European (3)],
profession, and educational level [Primary school (1); Middle
school (2); Secondary school (3); Apprenticeship (4); University
(5); Other (6)] Finally, whether someone was present at the birth
alongside the mother and who this person was, was asked at T2
(1 week postpartum).

Statistical Approach
To identify which of the potential confounders should be included
in the models, bivariate correlations between these potential
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confounders (antenatal PTSD symptoms, antenatal social support,
gestity, gestational age, and general psychological distress at 1
month postpartum) and the variables of interest (PTSD-CB
symptoms at 1 month postpartum and parent-infant bonding at
3 months postpartum) were conducted. When normality was
assessed, parent-infant bonding scores and PTSD-CB symptoms
score at 1 month postpartum were found to be skewed. Amongst
the potential confounders, scores of antenatal PTSD symptoms,
antenatal social support, and gestational age were all found to be
skewed. Therefore, non-parametric correlations were used to
assess associations.

To achieve the simplest model and to maximise the power in
the sample, only the primary variables of interest, i.e., parent-
infant bonding at 3 months postpartum and PTSD symptoms at
1 month postpartum, were modeled as latent variables. All other
variables included in the model were modeled as observed
variables using the total scores of the questionnaires. To check
whether latent variables were appropriate for these variables,
measurement models were created to check the model fit of
mother/father-infant bonding at 3 months postpartum and
PTSD symptoms at 1 month postpartum for mothers and
fathers, respectively. To obtain a good fit to the data, items 6,
7, and 8 were removed from the PDS-F at 1 month postpartum
for mothers, and item 2 was removed for the PDS-F at 1 month
postpartum for fathers. Theoretically, it makes sense that these
items did not contribute to the latent factor in the context of
PTSD-CB. Items 6, 7, and 8 refer to avoidance behaviors of
reminders related to the trauma. For mothers, it is difficult to
avoid reminders of their birth or their babies. Item 2 refers to bad
dreams or nightmares. Fathers were generally reporting that this
was not a symptom they experienced, regardless of whether other
symptoms were present or not. In this sample, it is therefore not
a good indicator of PTSD-CB and should be removed for fathers.
Following these omissions, a model, where items of the parent-
infant bonding scale loaded onto one factor (Mothers:
coefficients ranged from .33–.92; Fathers: coefficients ranged
from: .58–.82), showed a good fit to the data (Mothers: CFI =
.97; TLI = .96; RMSEA = .07; Fathers: CFI = .99; TLI = .99;
RMSEA = .03). A model, where items of the PDS-F were loaded
onto three factors, namely intrusions (Mothers: coefficients
ranged from: .77–.86; Fathers: coefficients ranged from: .75–
1.02), Hyperarousal (Mothers: coefficients ranged from .62–.86;
Fathers: coefficients ranged from: .69–.79), avoidance (Mothers:
coefficients ranged from: .70–.83; Fathers: coefficients ranged
from: .61–.93) was assessed. These models showed a good fit to
the data for both mothers (CFI = .97; TLI = .96; RMSEA = .06)
and fathers (CFI = .98; TLI = .97; RMSEA = .05).

The structural equation modeling approach allowed us to
identify pertinent confounders for each of the variables of
interest. Confounders were added simultaneously to the model
for each of the research questions to estimate the unique
contributions of predictor variables on the latent factor parent-
infant bonding. Regarding the question about mediation, our
variable of interest (parental PTSD-CB symptoms) and our
proposed mediator (parent general psychological distress) were
measured concurrently (1 month postpartum). Given this, to
Frontiers in Psychiatry | www.frontiersin.org 693
reduce potential bias and to accurately evaluate the association
between parent PTSD-CB symptoms and parental general
psychological distress, it was necessary to adjust for prior
(antenatal) parental PTSD symptoms and parental general
psychological distress (39). Bootstrapping with 1000 iterations
was used to test for the significance of the indirect effects within
the mediation models.

Robust maximum likelihood estimation was used to account
for the non-normality amongst the variables. Percentage missing
for items at baseline, 1 month postpartum, 3 months
postpartum, and through the demographics items ranged from
.1% to 1.7% for mothers, and .1% and 3.2% for fathers.
Missingness was accounted for using full information
maximum likelihood.

All analyses were conducted using R studio version 1.2.5033
(40) and R version 3.6.2 (41) with the Lavaan package (42).
Packages Visdat (43) and psych (44) were used to help prepare
the data and obtain descriptive and psychometric properties of
the questionnaires.
RESULTS

Table 2 presents the descriptive statistics of the variables
included in this study of the sample, as well as mothers and
fathers separately. Gender differences in perinatal mental health
variables, including PTSD-CB and psychological distress from
the Lausanne Perinatal Wellbeing Cohort have been investigated
and discussed elsewhere (17). In general, these results indicate
that mothers have higher symptom scores on mental health
variables and more probable diagnoses within this cohort at the
antenatal and 1 month postpartum time point.

Investigation of Confounders
All potential confounders showing a significant correlation with
the variables of interest were included in the models (see Table 3,
correlations in bold). As expected, maternal psychological
distress at 1 month postpartum was associated with maternal
PTSD-CB symptoms at 1 month postpartum and with mother-
infant bonding at 3 months postpartum (see Table 3). It is
interesting to note that there was no association found between
TABLE 2 | Descriptive statistics of all primary variables of interest and confounder
variables for the complete sample and by parent gender.

All
(M, SD)

Mothers
(M, SD)

Fathers
(M, SD)

Primary Variables of Interest
Bonding at 3 months 1.72 (2.25) 1.67 (2.26) 1.83 (2.23)
PTSD-CB symptoms at 1 month1 5.80 (6.49) 6.66 (6.90) 3.77 (4.87)

Covariates
Antenatal social support 8.55 (1.36) 8.59 (1.38) 8.46 (1.32)
Psychological distress at 1 month 9.96 (6.11) 11.32 (6.12) 8.05 (5.34)
Antenatal PTSD symptoms 6.50 (7.24) 6.99 (7.61) 5.12 (5.90)
Antenatal psychological distress2 10.30 (5.32) 11.14 (5.28) 8.2 (4.89)
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paternal psychological distress at 1 month postpartum and
father-infant bonding at 3 months postpartum.

Prospective Association Between Parental
Birth-Related PTSD Symptoms and
Parent-Infant Bonding
Structural equation models were constructed to assess whether
parental birth-related PTSD symptoms at 1 month postpartum,
were prospectively associated with parent-infant bonding at 3
months postpartum for mothers and fathers, respectively (see
Figures 2A, B). The pathway of interest to the first research
question is the path between parental PTSD-CB symptoms at 1
month postpartum and parent-infant bonding at 3 months
postpartum. To complete answering this question, respective
cross associations between mother/father PTSD-CB symptoms and
father/mother-infant bonding were investigated. Participants were
included in this investigation if data from both members of a couple
were available.

Mothers
The model for mothers accounted for 14% of the variance of the
mother-infant bonding scores at 3 months postpartum,
indicating that maternal PTSD-CB symptoms at 1 month
postpartum were prospectively associated with mother-infant
bonding. The co-efficient indicates that higher maternal birth-
related PTSD symptoms at 1 month postpartum were prospectively
associated with worse mother-infant bonding at 3 months
postpartum (see Figure 2A).

Fathers
The model for fathers accounted for 24% of the variance of the
father-infant bonding scores at 3 months postpartum, indicating
that paternal PTSD-CB symptoms at 1 month postpartum were not
prospectively associated with father-infant bonding at 3 months
postpartum (see Figure 2B). The only significant pathway in the
model for fathers was the pathway between the covariate antenatal
social support and father-infant bonding at 3 months postpartum.

Cross-Associations
Data were available for both members of a couple for 77 couples.
Given this small sample size, the cross-associations between
Frontiers in Psychiatry | www.frontiersin.org 794
parental PTSD-CB symptoms at 1 month postpartum and
parent-infant bonding at 3 months postpartum were
investigated using Spearman correlations. No correlation was
found between maternal PTSD-CB symptoms at 1 month
postpartum and father-infant bonding at 3 months postpartum
(r = -.03, p = .789). However, there was a significant positive
association between paternal PTSD-CB symptoms at 1 month
postpartum and mother-infant bonding at 3 months postpartum
(r = .27, p = .01) with a small effect. This association suggests that
higher paternal PTSD-CB symptom scores at 1 month
postpartum are related to worse mother-infant bonding at 3
months postpartum.

Mediation of Parental Birth-Related PTSD
Symptoms and Parent-Infant Bonding via
Parent General Psychological Distress
Adjusting for General Psychological Distress at 1
Month Postpartum
As a first step to assess whether concurrent psychological distress
at 1 month postpartum is implicated in the association between
parental PTSD-CB symptoms and parent-infant bonding at 3
months postpartum, we first assessed concurrent psychological
distress as potential confounder. Concurrent psychological
distress may act as a confounder in the sense that presence of
such distress may increase the risk of worse parent-infant
bonding for those with PTSD-CB symptoms. Thus, structural
equation models were constructed to assess whether parental
PTSD-CB symptoms at 1 month postpartum were prospectively
associated with parent-infant bonding at 3 months postpartum
after adjusting for general psychological distress at 1 month
postpartum for mothers and fathers, respectively (see Figures
3A, B). The pathway of interest to the second research question
is the path between parental PTSD-CB symptoms at 1 month
postpartum and parent-infant bonding at 3 months postpartum.

Mothers
The model for mothers accounted for 15% of the variance of
mother-infant bonding scores at 3 months postpartum,
indicating that maternal PTSD-CB symptoms at 1 month
postpartum were no longer predictive of mother-infant
TABLE 3 | Bivarate pearson correlations between variables of interests and potential covariates for mothers and fathers.

PTSD-CB symptoms
at 1 month

Antenatal PTSD
symptoms

Psychological
Distress at 1 month

Antenatal Social
Support

Gestational age Gestity

Mothers
Mother-infant bonding at 3 months .21** .10 .35*** −.18** −.03 −.03
PTSD-CB symptoms at 1 month – .50*** .72** −.25*** −.03 .07
Antenatal PTSD symptoms – – .51** −.32*** −.001 .20***
Psychological distress at 1 month – – – −.30*** −.08 .13
Antenatal social support – – – – .006 −.15**
Gestational age – – – – – −.10
Fathers
Bond .27* .18 .25 −.32** −.01 −.02
PTSD-CB 1m – .43*** .40*** −.06 .12 −.20
Antenatal PTSD symptoms – – .50*** −.32** -.03 −.05
Psychological distress at 1 month – – – −.32*** .07 .02
Antenatal social support – – – – .02 −.07
Gestational age – – – – – −.12
September 2020
 | Volume 11 | Article
PTSD-CB, childbirth-related PTSD symptoms; PTSD, posttraumatic stress disorder. *p < .05; **p < .01; ***p < .001.
570727

https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Stuijfzand et al. Parental Birth-Related PTSD and Bonding
bonding once maternal general psychological distress at 1 month
postpartum was added to the model (see Figure 3A). The model
also suggests that maternal general psychological distress was
associated with mother-infant bonding, where higher general
psychological distress at 1 month postpartum was predictive of
worse mother-infant bonding at 3 months postpartum (see
Figure 3A). Thus, it appears maternal psychological distress
may be implicated in the association between maternal PTSD-
CB symptoms at 1 month postpartum and parent-infant
bonding at 3 months postpartum.

Fathers
The model for fathers accounted for 24% of the variance of
father-infant bonding scores at 3 months postpartum; however,
neither paternal PTSD-CB symptoms, nor paternal general
Frontiers in Psychiatry | www.frontiersin.org 895
psychological distress at 1 month postpartum were predictive
of father-infant bonding at 3 months postpartum (see Figure
3B). Given the lack of impact testing paternal concurrent
psychological distress as a confounder has had on the model,
we were not justified to test concurrent psychological distress as a
mediator for fathers.

Assessing Mediation of Parental Birth-Related PTSD
Symptoms and Parent-Infant Bonding via Parent
General Psychological Distress
As the assessments of concurrent psychological distress are
suggestive that this variable is implicated in the association
between parental PTSD-CB symptoms at 1 month postpartum
and parent-infant bonding at 3 months postpartum, it was then
tested as a mediator to further clarity the nature of this role.
A

B

FIGURE 2 | (A) Path model of the prospective prediction of mother-infant bonding at 3 months by postpartum PTSD symptoms at 1 month. Antenatal social
support and PTSD symptoms are covariates. Black lines indicate significant pathways, grey lines indicate non-significant pathways. Standardized coefficients are
reported and 95% confidence intervals. p < .05; **p < .01; ***p < .001. (B) Path model of the prospective prediction of father-infant bonding at 3 months by
postpartum PTSD symptoms at 1 month. Antenatal social support and PTSD symptoms are included as covariates. Black lines indicate significant pathways, grey
lines indicate non-significant pathways. Standardized coefficients and 95% confidence intervals are reported. PTSD-CB, childbirth-related posttraumatic stress.
*p < .05; **p < .01; ***p < .001.
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Structural equation models were constructed to assess whether
parental psychological distress at 1 month postpartum mediated
the relationship between parental PTSD-CB symptoms at 1
month postpartum and parent-infant bonding at 3 months
postpartum, for mothers and fathers respectively (see
Figure 4). The pathway of interest to the third research
question is the indirect pathway between parental PTSD-CB
symptoms at 1 month postpartum parent-infant bonding via
parent general psychological distress.

Mothers
The model for mothers accounted for 13% of the variance of
mother-infant bonding scores at 3 months postpartum. The path
Frontiers in Psychiatry | www.frontiersin.org 996
from PTSD-CB symptoms at 1 month postpartum to psychological
distress at 1 month postpartum was significant, and the path from
psychological distress to mother-infant bonding at 3 months
postpartum was close to significance (p = .057; see Figure 4).
However, no significant indirect pathway was found, suggesting that
there was no mediation by maternal general psychological distress
(see Figure 4). The total direct effect was also not significant (B =
1.20, b = .21, p = .075, 95%CI = [.04, 2.61]). The direct path between
maternal PTSD-CB symptoms at 1 month postpartum and
maternal psychological distress at 1 month postpartum was
significant. The coefficient indicates that higher PTSD-CB
symptoms at 1 month postpartum was associated with higher
psychological distress at 1 month postpartum. There were also
A

B

FIGURE 3 | (A) Path model of the prospective prediction of mother-infant bonding at 3 months by postpartum symptoms PTSD at 1 month, adjusting for
concurrent psychological distress. Antenatal social support and PTSD symptoms are also included as covariates. Black lines indicate significant pathways, grey lines
indicate non-significant pathways. Standardized coefficients and 95% confidence intervals are reported. *p < .05; **p < .01; ***p < .001. (B) Path model of the
prospective prediction of father-infant bonding at three months by postpartum PTSD symptoms at one month adjusting for concurrent psychological distress.
Antenatal social support and PTSD symptoms are also included as covariates. Black lines indicate significant pathways, grey lines indicate non-significant pathways.
Standardized coefficients and 95% confidence intervals are reported. PTSD-CB, childbirth-related posttraumatic stress. *p < .05; **p < .01; ***p < .001.
September 2020 | Volume 11 | Article 570727

https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Stuijfzand et al. Parental Birth-Related PTSD and Bonding
significant direct paths concerning the confounders. Both, antenatal
PTSD symptoms and antenatal psychological distress were
prospectively associated with maternal PTSD-CB symptoms at 1
month postpartum, whereas higher antenatal symptoms were
prospectively associated with higher PTSD-CB scores at 1 month
postpartum. Finally, antenatal maternal psychological distress was
prospectively associated with maternal psychological distress at 1
month postpartum, where higher antenatal symptoms of
psychological distress was prospectively associated with higher
psychological distress at 1 month postpartum (see Figure 4).

Subscales of the PDS-F: Intrusion,
Hyperarousal, and Avoidance
All models above were also run for each of the subscales of the
PDS-F reflecting PTSD-CB symptom clusters of intrusions,
avoidance, and hyperarousal, for mothers and fathers, respectively.
For brevity, only patterns and significant findings directly relevant to
the research questions are reported. Figures related to all models
tested can be found in Supplementary Materials.

Mothers
Models investigating whether symptom subscales at 1 month
postpartum were prospectively associated with mother-infant
bonding at 3 months postpartum explained 8% to 15% of the
variance on mother-infant bonding at 3 months postpartum. The
only subscale to show an association between maternal PTSD-CB
symptoms and mother-infant bonding was the avoidance subscale
(B = .18, b = .30, p = .018, 95% CI = [.04,.34]). As with the full scale
of PTSD-CB symptoms, when maternal general psychological
distress was added to the model, this association disappeared.
Frontiers in Psychiatry | www.frontiersin.org 1097
Models adjusting for psychological distress at 1 month
postpartum explained 14–19% of the variance of mother-infant
bonding at 3 months postpartum. For the intrusion and
hyperarousal subscales, as with the full scale, when maternal
general psychological distress at 1 month postpartum was added
to the model, it showed to be significantly prospectively associated
with mother infant bonding at 3 months postpartum (intrusions:
B = .01, b = .27, p = .011, 95% CI = [.003,.02]; hyperarousal: B =
.04, b = .05, p = .642, 95% CI = [.01,.04]). The changes adjusting
for concurrent maternal psychological distress created in the
models suggest that concurrent maternal psychological distress
is implicated in the association between maternal PTSD-CB
symptoms at 1 month postpartum and mother-infant bonding
at 3 months postpartum. Therefore, mediation models were run to
further investigate the nature of this role. Models examining the
mediation of the relationship between maternal symptom
subscales at 1 month postpartum and mother-infant bonding at
3 months postpartum explained 17% to 19% of the variance of
mother-infant bonding at 3 months postpartum. Interestingly, a
significant indirect effect, suggestive of mediation of the
association between maternal PTSD-CB symptoms and mother-
infant bonding by maternal general psychological distress was
found for the intrusion and hyperarousal subscales (see Figures
5A, B). For both, intrusions and hyperarousal, higher symptom
scores on the subscales at 1 month postpartum were associated
with higher psychological distress at 1 month postpartum, which
in turn was prospectively associated to worse mother-infant
bonding at 3 months postpartum. However, there was no total
effect found in either model (intrusions: B = .10, b = .18, p = .266,
95% CI = [-.08,.28]; hyperarousal: B = .03, b = .50, p = .644, 95%
FIGURE 4 | Path model of the mediation of the relationship between mother-infant bonding at three months and postpartum PTSD symptoms at one month by
concurrent psychological distress. Antenatal social support and PTSD symptoms are also included as covariates. Black lines indicate significant pathways, grey lines
indicate non-significant pathways, dashed lines signify the indirect effect. Standardized coefficients and 95% confidence intervals are reported. PTSD-CB, childbirth-
related posttraumatic stress disorder. *p < .05; **p < .01; ***p < .001.
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CI = [-.12,.20]). The mediation model for the maternal intrusion
symptoms subscale explained 16% of the variance of mother-
infant bonding at 3 months postpartum, while the mediation
model for the hyperarousal symptom subscale explained 17% of
the variance of mother-infant bonding at 3 months postpartum.

Fathers
All the paternal symptom subscales showed the same pattern as the
full symptom scale when assessing the prospective association
Frontiers in Psychiatry | www.frontiersin.org 1198
between paternal PTSD-CB symptoms at 1 month postpartum
and father-infant bonding at 3 months postpartum. These models
using the symptom subscales explained 8% to 22% of the variance of
father-infant bonding at 3 months postpartum. After adjusting for
paternal general psychological distress at 1 month postpartum, the
model for the paternal avoidance symptom subscale was the same as
for the full symptom scale: no pathways remained significant. For
the paternal intrusion symptom subscale, the pathway between
paternal general psychological distress at 1 month postpartum and
A

B

FIGURE 5 | (A) Path model of the mediation of the relationship between mother-infant bonding at 3 months and postpartum intrusion symptoms at one month by
concurrent psychological distress. Antenatal social support and PTSD symptoms are also included as covariates. Black lines indicate significant pathways, grey lines
indicate non-significant pathways, dashed lines signfiy the indirect effect. Standardized coefficients and 95% confidence intervals are reported. ppPTSD, Postpartum
Post Traumatic Stress Disorder. *p < .05; **p < .01; ***p < .001. (B) Path model of the mediation of the relationship between mother-infant bonding at three months
and postpartum hyperarousal symptoms at one month by concurrent psychological distress. Antenatal social support and PTSD symptoms are also included as
covariates. Black lines indicate significant pathways, grey lines indicate non-significant pathways, dashed lines signfiy the indirect effect. Standardized coefficients and
95% confidence intervals are reported. PTSD-CB, Childbirth-related Posttraumatic Stress. *p < .05; **p < .01; ***p < .001.
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father-infant bonding at 3 months postpartum was the only
significant pathway (B = .02, b = .46, p = .019, 95% CI =
[.004,.04]). For the paternal hyperarousal symptom subscale, the
pathway between paternal general psychological distress at 1 month
postpartum and paternal hyperarousal symptoms remained
significant (B = .03, b = .42, p = .007, 95% CI = [.01,.06]). The
subscale symptom models adjusting for paternal psychological
distress at 1 month postpartum accounted for 19–31% of the
variance of father-infant bonding at 3 months postpartum. Once
again, given the lack of impact testing paternal concurrent
psychological distress as a confounder has had on the model, we
were not justified to test concurrent psychological distress as a
mediator for fathers.
DISCUSSION

This prospective population-based cohort study investigated the
prospective relationships between parental PTSD-CB symptoms
at 1 month postpartum and parent-infant bonding at 3 months
postpartum, whilst adjusting for antenatal factors. Furthermore,
we examined whether concurrent psychological distress was
implicated in the relationship between PTSD-CB symptoms at
1 month postpartum and parent-infant bonding at 3 months
postpartum first by adjusting for psychological distress at 1
month postpartum and then by testing whether concurrent
psychological distress acted as a mediator. These investigations
were carried out separately for mothers and fathers.

In mothers, as hypothesized, we found evidence that maternal
PTSD-CB symptoms at 1 month postpartum were negatively
prospectively associated with mother-infant bonding at 3 months
postpartum, after adjusting for antenatal factors. This effect was also
seen for mothers in the avoidance symptom subscale. However, no
such association was seen for fathers. Interestingly, we also found an
association between higher paternal PTSD-CB symptoms at 1
month postpartum and mother-infant bonding at 3 months
postpartum with a small effect, but no such cross-association
between maternal PTSD-CB symptoms at 1 month postpartum
and father-infant bonding at 3 months postpartum. This result may
suggest that parents’ PTSD-CB symptoms at 1 month postpartum
and parent-infant bonding are differentially associated and should
not be assumed to be similar. However, it should be noted that due
to small sample size antenatal factors were not adjusted for in this
analysis and such cross-associations require further investigation
before conclusions are drawn. Therefore, overall, we found partial
support for our hypothesis that PTSD-CB symptoms at 1 month
postpartum would be negatively prospectively associated with
parent-infant bonding at 3 months postpartum. Once we adjusted
for psychological distress at 1 month postpartum, the prospective
association between maternal PTSD-CB symptoms at 1 month
postpartum and mother-infant bonding at 3 months postpartum
disappeared. The same pattern was also seen in the maternal
avoidance symptom subscale. From this exploratory investigation,
we found no evidence that the prospective association between
PTSD-CB symptoms at 1 month postpartum and mother-infant
bonding at 3 months postpartum remains after adjusting for
Frontiers in Psychiatry | www.frontiersin.org 1299
psychological distress at 1 month postpartum. Conversely, this
provides evidence that concurrent maternal psychological distress
appears to have a role in the association between maternal PTSD-
CB symptoms at 1 month postpartum and mother-infant-bonding
at 3months postpartum. This led us to investigate further the nature
of this role by assessing concurrent maternal psychological distress
as a mediator. For mothers, evidence for a mediation between
PTSD-CB symptoms at 1 month postpartum and mother-infant
bonding at 3 months postpartum by psychological distress at 1
month postpartum was found only for the intrusion and
hyperarousal symptom subscales at 1 month postpartum. Here,
there was a significant indirect effect where both maternal
symptoms of intrusions and hyperarousal at 1 month postpartum
were associated with higher maternal psychological distress at 1
month postpartum, which was prospectively associated with worse
mother-infant bonding at 3 months postpartum. No such evidence
was found for the full scale of maternal PTSD-CB symptoms at 1
month postpartum. This investigation could not be conducted for
fathers given the lack of effect adjusting for concurrent paternal
psychological distress had on the models for fathers which meant
that further investigation using mediation was not justified for the
full scale or any of the subscales. Thus, the question of the
mechanistic relationships, if any, between paternal psychological
distress, paternal PTSD symptoms, and father-infant bonding
remains untested.

Our result that maternal PTSD-CB symptoms at 1 month
postpartum had a negative prospective association with mother-
infant bonding at 3 months postpartum is consistent with previous
cross-sectional literature investigating early parent-infant
relationships. Dekel et al. (18) found that probable PTSD-CB
predicted less maternal attachment assessed within 6 months
postpartum, after adjusting for other perinatal factors. Also,
within the first 6 weeks postpartum Davis et al. (22) found that
mothers who were fully symptomatic or partially symptomatic
with regards to PTSD-CB had a more negative representation of
their infant and a less optimal maternal attachment, compared to
those who were not symptomatic. These results reflect effects
before depressive symptoms were taken into account. Thus, our
results add to this body of evidence.

To our knowledge, no previous study has looked at the
prospective relationship between paternal PTSD-CB symptoms
and father-infant bonding in the early postpartum. While we
found no prospective association between paternal PTSD-CB
symptoms at 1 month postpartum and father-infant bonding at 3
months postpartum, the standardized coefficient between PTSD-
CB symptoms and paternal bonding is the largest in the model.
This could indicate that with an increase in statistical power, this
result may have become significant, but replication with an even
larger sample would be required to substantiate this.

Results concerning the relationship between PTSD-CB and
maternal-infant bonding do remain inconsistent (19) and this
partly depends on whether depression had been taken into
account. Once psychological distress at 1 month postpartum was
added to the model, the predictive relationship between maternal
PTSD-CB symptoms at 1 month postpartum and mother-infant
bonding at 3 months postpartum disappeared. However, the
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predictive relationship between maternal psychological distress at 1
month postpartum and mother-infant bonding at 3 months
postpartum was significant. This result may point to maternal
psychological distress at 1 month postpartum being more
important than maternal PTSD-CB symptoms at 1 month
postpartum for maternal-infant bonding at 3 months postpartum.
Our results are in line with one study showing that the result of
mothers with full or partial symptoms of PTSD-CB having a more
negative representation of their infant and a less optimal maternal-
infant attachment than those who were not symptomatic,
disappeared once depressive symptoms were adjusted for (22).
The difference between those fully/partially symptomatic and not
symptomatic groups only remained for the maternal perception of
infants’ emotional warmth. Our result is, however, in contrast with
other studies. One cross-sectional study found that even when
depressive symptoms were included in the model, maternal
PTSD-CB symptoms did predict mother-infant bonding (20).
However, this study used depressive symptoms rather than
psychological distress, did not necessarily aim to adjust for
depressive symptoms in the relationship between CB-PTSD
symptoms and mother-infant bonding, and did not adjust for
antenatal variables. The authors did note that the respective
effects between mother-infant bonding and PTSD-CB symptoms
as well as mother-infant bonding and depressive symptoms were
similar and that the overlap between the symptoms should be
further considered. Only one study looked prospectively at
predictors of maternal-infant bonding at 15 months postpartum,
but did not find any significant prediction by maternal PTSD-CB
symptoms or psychological distress symptoms at 3 months
postpartum (10). However, it should be noted that this study
investigated a different time period, did not adjust for antenatal
factors, and was not as well powered as our study. Our study
specifically focused on the early postpartum period because a better
understanding of the mechanisms during this period will help to
inform early intervention strategies. Finally, it is possible that
different mechanisms may be at work during the early vs. later
postpartum period. For example, infant variables, such as infant
temperament, may play a less important role shortly after birth
compared to later on.

Regarding fathers, the only change adding paternal
psychological distress at 1 month postpartum was that the
standardized coefficient between paternal PTSD-CB at 1 month
postpartum and father-infant bonding at 3 months postpartum was
no longer the largest in the model. A decrease in the coefficient
between parental PTSD-CB at 1 month postpartum and parent-
infant bonding at 3 months postpartum when adding psychological
distress at 1 month postpartum was also the case amongst the
maternal models, and when the subscales were investigated. Unlike
for mothers, psychological distress at 1 month postpartum was not
a significant predictor of father-infant bonding at 3 months
postpartum, regardless of whether psychological distress at 1
month postpartum was included. One other study has
investigated the predictors of father-infant bonding at 15 months
postpartum and found no prediction by paternal PTSD symptoms
at 3 months postpartum, although psychological distress symptoms
at 3 months postpartum was a significant predictor (10). As for
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mothers, this latter study indicated a different pattern of results than
those found here, but also assessed parent-infant bonding at 15
months postpartum. It may be that this points to a dynamic
relationship between parental mental health variables and parent-
infant bonding over time in the postpartum period. The latter
study (10) also over sampled those with symptoms of PTSD-CB
and depression, indicating their study may have looked at more
“clinical” parents than ours. These points suggest that further
studies would be warranted that investigate prospective
relationships in both a community and a clinical sample over
different time points postpartum.

Only one other study has investigated the mechanistic
relationships of maternal postpartum affective symptoms
(depression/anxiety/psychological distress), PTSD-CB, and
mother-infant bonding within the first year postpartum. This
study found that the relationship between PTSD-CB symptoms
and mother-infant bonding was mediated by depressive symptoms
(26). This is in contrast to our findings of a lack of a mediation
betweenmaternal PTSD-CB symptoms andmother-infant bonding
by maternal psychological distress. Having said this, we do find
evidence of mediation when using the intrusion symptoms subscale
and hyperarousal symptoms subscale, so our results are not in
complete contrast to Williams et al. (26), rather they are more
nuanced. There are several important differences between this study
and that of Williams et al. (26) which may have contributed to the
difference in results between studies. Our study assesses prospective
relationships rather than cross-sectional relationships, we adjusted
for antenatal factors, and assessed psychological distress, rather
than depressive symptoms. Also, Williams et al. (26) oversampled
those with depressive and PTSD-CB symptoms, then applied cut-
offs, suggesting that their sample reflects a more “clinical” sample
than ours and their results reflect relationships with probable PTSD
rather than PTSD symptoms severity, as in our study.

Our results from assessing each research question with the
intrusion, hyperarousal, and avoidance symptoms subscales
indicate that there are some nuances amongst the relationships
between parental PTSD-CB symptoms at 1 month postpartum,
parental psychological distress at 1 month postpartum, and
parent-infant bonding at 3 months postpartum. The analyses
with the subscales allowed us to see if there was a particular
symptom cluster that may be driving the effects seen with the full
scale. For example, amongst the subscales, only maternal
avoidance symptoms at 1 month postpartum showed a
negative prospective association with mother-infant bonding at
3 months postpartum. If the mother reported symptoms of
avoidance, then it is likely that she actively avoided interactions
with her child. This would make it more difficult for a mother to
develop positive feelings towards her child or learn to read the
child’s signals and thus understand the child’s needs. The
mediation for mothers was found for the intrusion and
hyperarousal symptom subscales. Such results may indicate that
there is actually a complex relationship between the three
variables. Future studies would benefit from a measurement of
parental psychological distress at a time point in-between parental
PTSD-CB symptoms and parent-infant bonding to fully assess the
mediation question and consideration of subscales within analyses
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may help to provide insight into the relationships between the
three variables over the postpartum period.

It is interesting to note that our results display different patterns
of relationships between parental PTSD-CB symptoms at 1 month
postpartum and parent-infant bonding at 3 months postpartum
for mothers and fathers. There appears to be more evidence for a
prospective association for parental PTSD-CB symptoms for
mothers than fathers, although across models more variance is
explained on parent-infant bonding for fathers than for mothers.
Thus, while the mental health variables identified here may not be
showing a significant association, the full structural equation
model seems to be a good estimation of potential important
variables associated with father-infant bonding at 3 months
postpartum. It may also indicate, as previously pointed out,
that if the sample of fathers was more powered, we may have
seen more evidence of associations between paternal mental health
variables at 1 month postpartum and father-infant bonding at 3
months postpartum.

When considering what may bemaking the differences in results
for mothers and fathers, it is important to consider the time-frame
that our results reflect. Our results only show the prospective
association of PTSD-CB symptoms at 1 month postpartum with
parent-infant bonding at 3 months postpartum. It may be that 3
months postpartum is too early to see an effect of PTSD-CB
symptoms on father-infant bonding. By 3 months postpartum,
Swiss fathers are likely to be at work and thus have less time to
spend with their infant, with their daily focus not necessarily being
tied up in their role as a father. Under this rationale, at this early
point, it may be that mental health variables are affecting other areas
of their life e.g., work, rather than factors related to their child. We
should also keep in mind the point about the time-frame discussed
above, i.e., we cannot rule out that paternal mental health variables
may show an association with father-infant bonding later on in
time. For mothers, it seems that we may be already starting to see
some associations with maternal PTSD-CB symptoms and
psychological distress symptoms at this 3 months postpartum
point. Swiss mothers are likely to be at home on maternity leave,
thus their daily role at this moment is likely caring for their infant
and likely focused on their infant and their relationship with their
infant, with many opportunities for interactions. Therefore, it
makes intuitive sense that mental health variables may be
influencing variables related to their mother-child relationship.
Furthermore, as mothers often spend more time with their
infants than fathers, they may have more opportunities to test
their expectations regarding their infant. Some may find that their
expectations have not been fully realized, thus altering their feelings
towards their child. These suggestions would require testing with
further research, ideally taking factors around paternal occupation
and maternity leave, as well as parental expectations towards their
infant into account.

Concerning the clinical implications of our results, our results
indicate that maternal but not paternal mental health symptoms are
already having some impact on the mother-infant relationship by 3
months postpartum. It seems likely that maternal psychological
distress is responsible for the larger part, however, mediation results
imply that intrusion and hyperarousal symptoms are also relevant
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for this relationship. Therefore, early interventions for reducing
maternal PTSD-CB or psychological distress symptoms may
prevent problems in bonding with the infant. We do not know,
however, if effects of parental mental health symptoms will get
stronger if symptoms are not treated nor if the impact on parental-
infant bond will improve with symptom reduction or whether a
targeted intervention is required. We should point out that we
cannot generalize our findings to those parents with clinically
relevant symptoms of PTSD-CB or psychological distress
(anxiety/depression), thus it would be of interest for future
studies to assess these questions with a clinical sample.

This study inevitably has some limitations. Several concern
the cohort from which this sample was taken. Participants were
recruited via convenience sampling. It maybe that those who
were interested in psychological well-being were more likely to
take part. Furthermore, only French speakers were included in a
population where English, German, and Italian are also spoken,
which would more likely exclude those with a migrant or refugee
status. These two points may limit the generalizability of the
findings. Indeed, as reported above, the sample was reported as
mainly Swiss, university educated, living as a cohabiting or
married couple. This study is also reliant on self-report
questionnaires and results should be interpreted within the
limits of self-report data, e.g., associations refer to the
perception of symptoms and may be subject to some social
desirability. Finally, it should be noted that PTSD-CB symptoms
relate to PDS-F for DSM-IV, as this was the valid assessment tool
when data collection for this cohort commenced.

Another limitation is that the models for fathers appeared to
suffer from a lack of statistical power. Given the amount of
variance explained and size of some standardized coefficients, it
is surprising that more pathways did not appear as significant. In
this study we were not justified to run the mediation models for
fathers; therefore, this question remains uninvestigated for
fathers. Also, given the size of some of the standardized
coefficients in the models for mothers, it may well be that
other pathways would become significant with an increase in
statistical power. Ideally, for assessing the question of mediation,
we would have had a time point in-between parental PTSD-CB
symptoms and parent-infant bonding where psychological
distress would have been measured. We did attempt to reduce
the risk of bias within the mediation analysis from having
concurrent parental PTSD-CB symptoms and psychological
distress symptoms by adjusting carefully for antenatal PTSD
symptoms and antenatal psychological distress, as suggested by
Cole and Maxwell (39). Future studies wishing to look at the
temporal, mechanistic relations between PTSD symptoms,
psychological distress, and parent infant bonding would need
to measure psychological distress at an intermediate time point.

This study also benefits from certain strengths. The prospective
design allowed relationships between variables to be investigated
over time and, by adjusting for antenatal factors, this study was able
to ensure that only relationships between variables postpartum
were estimated. This study also included fathers, who are an integral
part of the parenting team and any intergenerational transmission of
stress and trauma occurring through the postpartum environment
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could also occur through the father, as well as the mother (5).
Through use of a community sample, we were able to see whether
PTSD-CB symptoms found amongst the general population were
related to parent-infant bonding. Not only can this give us an idea of
whether such relationships would be worth further consideration in
a clinical sample, but also highlights that at a community level, we
should be aware of mental health variables and when prevention/
interventions may be appropriate. The final strength of this study is
that some previous literature has assessed the specific relationship
amongst PTSD-CB symptoms, depressive symptoms and parent-
infant bonding. However, we assessed psychological distress, which
incorporates both anxiety and depression. Future studies may wish
to specifically investigate the temporal mechanistic relationships
between symptoms of postpartum depression, PTSD-CB, and
parent-infant bonding, but it is clear from our results that it is not
only symptoms of postpartum depression that seem to be playing a
role in how parental mental health variables and parent-infant
bonding are related.
CONCLUSIONS

This investigation of the prospective relationship between
parental PTSD-CB symptoms at 1 month postpartum and
parent-infant bonding at 3 months postpartum after adjusting
for antenatal factors and considering the role of parental
psychological distress at 1 month postpartum indicates that
mothers and fathers do not evidence the same effects. For
mothers, the negative prospective association between PTSD-
CB symptoms at 1 month postpartum and mother-infant
bonding at 3 months postpartum disappears after adjusting for
psychological distress at 1 month postpartum. Thus, implicating
maternal concurrent psychological distress in the association
between maternal PTSD-CB symptoms at 1 month postpartum
and mother-infant bonding at 3 months postpartum. Evidence
for a mediation of maternal PTSD-CB symptoms at 1 month
postpartum and mother-infant bonding at 3 months postpartum
by maternal psychological distress at 1 month postpartum was
seen in the intrusion and hyperarousal symptom subscale. These
results indicate certain nuances exist in the relationship between
PTSD-CB symptoms, psychological distress, and mother-infant
bonding. No such evidence of a prospective association of PTSD-
CB symptoms or psychological distress symptoms was found for
fathers. However, the complete structural equation models did
explain more variance on father-infant bonding for fathers than
mothers and the size of coefficients in the models suggest with
greater power more associations may have been significant.
Therefore, these results should not deter further investigation
in the potential prospective association of paternal mental health
with father-infant bonding. Rather more research is required to
complete the mechanistic investigation and look longer term into
the first postpartum year. Results may indicate early intervention
on paternal PTSD-CB symptoms and mother-infant bonding
may be appropriate to mitigate potential negative effects of
parental mental health on parent-infant bonding. Results with
a clinical sample and at different time points across the
Frontiers in Psychiatry | www.frontiersin.org 15102
postpartum period would assist in further scrutiny of
this proposal.
DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Commission cantonale d’éthique de la recherche
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Does Dyadic Coping Predict
Couples’ Postpartum Psychosocial
Adjustment? A Dyadic Longitudinal
Study
Stephanie Alves* , Ana Fonseca, Maria Cristina Canavarro and Marco Pereira*

Center for Research in Neuropsychology and Cognitive and Behavioral Intervention (CINEICC), Faculty of Psychology
and Educational Sciences, University of Coimbra, Coimbra, Portugal

The way couples jointly manage pregnancy-related demands may prevent both
members from experiencing psychosocial maladjustment after childbirth. This study
examined (a) changes in dyadic coping (DC) and indicators of psychosocial adjustment
[depressive and anxiety symptoms and quality of life (QoL)] from the second trimester
of pregnancy (T1) to 6 weeks postpartum (T2), (b) the actor and partner effects of DC
at T1 on couples’ adjustment at T2, and (c) whether changes in DC over time would
be associated with changes in the adjustment of both women and their partners. This
study adopted a prospective quantitative dyadic longitudinal design. A total of 303
couples from Portugal answered self-report questionnaires assessing DC, depressive
and anxiety symptoms, and QoL at T1, of which 290 were contacted at T2 to complete
the same measures (n = 138 couples returned the questionnaires). Results showed that
first-time fathers’ QoL and both first and experienced fathers’ stress communication
decreased over time, as did common DC (i.e., the way couples cope together with
stress) perceived by both partners. First-time mothers reported higher increases in
negative DC. The more positive DC the women provided to men at T1, the higher the
internalizing symptoms of women at T2; the more the women communicated stress at
T1, the higher the internalizing symptoms of men at T2. Both partners’ common DC at
T1 positively predicted their QoL at T2. The larger the decrease in common DC over
time, the greater the increase in internalizing symptoms of couples and the greater the
decrease in their QoL. These findings suggest that DC strategies should be considered
into the psychosocial care of couples becoming parents, as a relevant coping resource
that partners could use to help each other in situations of stress. More than (exclusively)
encouraging the men’s role as support providers, couples should be encouraged to
reserve time for one another, to discuss each other’s concerns, and to seek for solutions
as a team. These strategies should be promoted before, and fostered after, childbirth.
Likewise, clinicians should be aware that partners might not feel equally comfortable
with specific DC strategies and then should be carefully addressed among couples.

Keywords: dyadic coping, psychosocial adjustment, transition to parenthood, actor–partner effects, longitudinal
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INTRODUCTION

The birth of a child leads to several readjustments in the
familial system, which couples may experience as stressful
and challenging (Cowan and Cowan, 2000). In fact, because
expecting/having a child affects both members of a couple
at the same time and concerns them as a unit (McGoldrick
and Carter, 2003), this period may be conceptualized as a
context of dyadic stress (Bodenmann, 2005), during which both
partners need to cope not only with one’s own stress but also
with the other’s needs and shared concerns within the couple
(Bodenmann et al., 2016, 2017).

Unsuccessful coping efforts may impair couples’ psychosocial
adjustment. High levels of depressive symptoms affect between
4.1 and 15.6% of men prenatally and between 2.4% and 41.2% of
men postnatally (Cameron et al., 2016), whereas the prevalence of
anxiety symptoms is estimated to range from 4.1 to 16.0% during
pregnancy and 2.4–18.0% after childbirth (Leach et al., 2016).
Despite potential increases in depressive symptoms and decreases
in anxiety symptoms, there is overall stability in men’s symptoms
over the prenatal and postnatal periods (Cameron et al., 2016;
Leach et al., 2016), whereas the prevalence of depressive and
anxiety symptoms among women is estimated to be relatively
higher during pregnancy (17 and 23%, respectively) than after
childbirth (13 and 15%, respectively) (Underwood et al., 2016;
Dennis et al., 2017). In addition, a decline in quality of life (QoL)
has been found to be common after childbirth; however, relatively
few studies have explored its course across the transition to
parenthood, with mixed findings being reported (e.g., Condon
et al., 2004; Pilkington et al., 2015; Chen et al., 2019). Accordingly,
it is important to improve our understanding of which dyadic
resources, such as engagement in dyadic coping (DC), should
be promoted early to help both women and their partners
successfully adapt after childbirth.

The systemic–transactional model (STM; Bodenmann, 2005)
conceptualizes stress experiences and coping from a “we stress”
perspective, highlighting the interdependence and mutuality
between members of a couple (i.e., stressors always directly
or indirectly affect both partners in a committed relationship,
and the resources of one partner expand the resources of
the other) (Bodenmann et al., 2016, 2017). According to this
framework, DC is as a process that is triggered when stress is
communicated (either verbally or non-verbally) by one partner
and decoded/interpreted by the other partner (or by both
partners when dealing with a shared stressor). DC covers distinct
forms of reactions that are grouped into positive and negative.
Positive reactions include supportive DC (e.g., one partner helps
with daily tasks, provides advice, helps reframe the situation,
or expresses empathic understanding and solidarity), delegated
DC (i.e., one partner takes over tasks at the demand of the
other partner to alleviate his/her stress), and common DC (i.e.,
both partners cope with common stressors by engaging in joint
coping efforts, such as joint problem solving and information

Abbreviations: APIM, actor–partner interdependence model; DC, dyadic coping;
FIML, full information maximum likelihood; LCS, latent change score; QoL,
quality of life; STM, systemic-transactional model; T1, second trimester of
pregnancy; T2, 6 weeks postpartum.

seeking, or sharing of feelings). Examples of negative DC
behaviors are when one partner provides support by minimizing
the other’s stress or using sarcasm or open disinterest (hostile
reactions), when one partner provides support unwillingly and
with no motivation (ambivalent reactions), or when one partner
provides support without real motivation (superficial reactions)
(Bodenmann, 2005).

Dyadic coping is an interrelated but distinct concept from
general partner support, which has been widely examined in
the perinatal literature; indeed, whereas research focused on
QoL has mostly addressed the influence of broad social support,
making it difficult to separate the specific role of the partner
(e.g., Webster et al., 2011), the associations between partner
support and couples’ depressive and anxiety symptoms have
been largely documented (for a review see Pilkington et al.,
2015). However, those studies have privileged an individual
perspective (mostly taken into account the woman’s perception
of the couple’s characteristics and her adjustment) and mostly
adopted a cross-sectional design, thereby limiting inferences
about the truly protective role of partner support in the long
term. In addition, the term “partner support” has been unclearly
defined across studies as well as examined within the broader
context of protective factors (rather than as the central topic),
which therefore makes the translation of current evidence into
concrete intervention strategies difficult (Pilkington et al., 2015;
Mickelson and Biehle, 2017).

This is the most distinctive feature from DC, as DC is
anchored in a robust model of interpersonal coping (the STM)
with large empirical evidence and focuses on the experience
of stress and coping in couples (rather than general partner
support such as helping with household), more specifically on
how external stressors (e.g., childcare demands, work–family
conflicts, potential disagreements with family of origin) directly
or indirectly impact both partners and how couples may cope
with them together to avoid tensions and arguments within
the couple (internal stress). Also, it includes other forms of
supportive processes (e.g., joint coping efforts) in addition
to the support provided by one partner to the other (i.e.,
supportive behaviors) (Bodenmann and Randall, 2012), as usually
operationalized in the perinatal literature.

Notwithstanding the contributions of existing research, at
least two specificities of the transition to parenthood highlight
the need to go beyond the broader coping and support literature
in this area and address DC components. First, this is a period
characterized by great expression of needs and requests for
support, particularly by women (Levy-Shiff, 1999; Cowan and
Cowan, 2000); thus, the unique effects of stress communication
underlying the activation of DC behaviors should be better
understood. This is especially relevant given the fact that
interpersonal relationship skills (e.g., skills to communicate
effectively and to ask for help in time of need) may contribute
more for couples’ adjustment to the birth of a child than their
social network (Ketner et al., 2018). Second, several stressors
of this period are likely to be appraised as concerning both
members of the couple (i.e., transition to parenthood as a
“we stress” period). In fact, even when partners experience
personal concerns at some point (e.g., physical changes during
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pregnancy, work–family conflict), these can have a serious
impact on the other and the couple as a whole (i.e., crossover
effects within the couple; Westman, 2011). Accordingly, both
partners’ coping efforts are triggered not only to respond to
the other’s needs (i.e., partner-oriented behaviors) but also to
promote one another’s individual and relational well-being (i.e.,
couple-oriented behaviors) (Bodenmann, 2005). Disentangling
the contribution of distinct DC strategies will help identify
accurate prevention targets for couple-based interventions.

The literature on DC during the transition to parenthood is
relatively recent and yields initial evidence of the associations
between DC and dyadic adjustment (Molgora et al., 2019;
Brandão et al., 2020), depressive symptoms (Alves et al., 2018),
and QoL (Brandão et al., 2020) during pregnancy. Recently, two
prospective longitudinal studies also showed that common DC
and perceived similarity in DC within the couple influenced
partners’ individual and parental adjustment after childbirth
(Alves et al., 2019, 2020). Stress communication and positive
DC strategies have been found to be negatively associated with
depressive symptoms (Rottmann et al., 2015) and positively
associated with QoL in couples experiencing several health
conditions (Meier et al., 2011; Vaske et al., 2015; Ernst et al.,
2017). Conversely, negative DC behaviors have been found to
be associated with increased psychological distress (Rottmann
et al., 2015) and poor QoL (Meier et al., 2011; Vaske et al.,
2015). Moreover, these studies have demonstrated that, consistent
with the APIM (Kenny et al., 2006), one partner’s DC influences
not only his/her own adjustment (actor effects) but also his/her
partner’s adjustment (partner effects).

Although the transition to parenthood is a normative life
transition, similar to the experience of dealing with one partner’s
serious health problem, this period is likely to be experienced
as “we stress” (Bodenmann et al., 2016, 2017). Additionally,
the adjustment process to the birth of a child may be marked
by emotional (as previously described) and marital (Delicate
et al., 2018) strains, as it seems to be the case in the context
of chronic illness (Meier et al., 2011; Rottmann et al., 2015).
Therefore, because DC influences couples’ adjustment to shared
and potentially stressful events, the way that couples prenatally
engage in DC strategies is likely to impact their adjustment to the
birth of a child.

The results of these studies also elucidate that the adaptiveness
of certain DC strategies may be dependent, for example, on the
different roles of each member within the couple (e.g., patient
vs. caregiver; Rottmann et al., 2015; Ernst et al., 2017). The
traditional roles assumed by women (as the principal caregivers
of the child) and men (as the breadwinners) during the transition
to parenthood (Katz-Wise et al., 2010) have been challenged
by the increasing changes in family life over the past years
(e.g., greater involvement of fathers in childcare; Cabrera et al.,
2018). For instance, although the Portuguese cultural context
strongly endorses traditional gender roles (Aboim, 2010), there
is a dominant configuration of full-time dual-earner parents and
a changing conception of fatherhood in Portugal (Escobedo and
Wall, 2015; Wall and Leitão, 2017). Accordingly, this could lead
to a new understanding of the transition to parenthood, which,
contrary to previous studies (Levy-Shiff, 1999), may translate into

more similarities than differences between women’s and men’s
support needs in times of stress.

THE PRESENT STUDY

The aims of the present study were to (a) assess changes
in indicators of individual adjustment (depressive and anxiety
symptoms and QoL) and forms of DC from the second trimester
of pregnancy (time 1, T1) to 6 weeks postpartum (time 2, T2) in
both women and men; (b) examine the effects of DC (assessed at
T1) on both women and their partners’ psychosocial adjustment
at T2; and (c) explore whether changes in DC over time would
be associated with changes in both women and their partners’
adjustment. Because having prior children versus experiencing
first-time parenthood may influence DC requests, we controlled
for parity in all analyses to ensure that the effects of DC on
couples’ adjustment were not due to this variable. We established
the following hypotheses. First, we expected that women’ levels
of depressive and anxiety symptoms would decrease (hypothesis
1a), whereas men’ levels of symptoms would remain stable from
T1 to T2 (hypothesis 1b). Given the few and mixed results
observed for QoL, we did not establish hypotheses regarding
this outcome. Likewise, we adopted an exploratory approach
regarding the course of DC over time. Second, we expected
that higher levels of stress communication and positive and
common DC would predict less internalizing symptoms and
more QoL and that higher levels of negative DC would predict
more internalizing symptoms and less QoL (hypothesis 2). In
addition, we expected that one partner’s DC would predict not
only their own (hypothesis 2a) but also the other partner’s
adjustment as well (hypothesis 2b). Finally, we hypothesized that
decreases in positive forms of DC would be associated with
increases in internalizing symptoms and decreases in QoL over
time, whereas the inverse relationships were expected for negative
DC (hypothesis 3).

MATERIALS AND METHODS

Participants
The sample consisted of 303 heterosexual couples recruited
during the second trimester of pregnancy (gestational weeks,
mean = 23.00, SD = 5.30; range = 12–37). Sixty-two percent
were married couples living together, and 34.3% were unmarried
couples cohabitating (relationship length, mean = 7.16 years,
SD = 4.49). The majority were expecting their first child
(60.7%). Compared with men, women were younger [women:
age, mean = 31.61, SD = 4.66; men: age, mean = 33.74, SD = 5.15;
t(300) = -9.07, p < 0.001, d = 0.61] were more likely to have
university education [61.5% vs. 41.8%; χ2(2) = 50.45, p < 0.001,
ϕc = 0.29] and reported being employed with significantly less
frequency [84.0% vs. 93.0%; χ2(1) = 11.74, p = 0.001, ϕc = 0.14].
Regarding prior history of psychopathology, a high proportion
of women reported previous psychological problems [34.4% vs.
5.5%; χ2(1) = 77.09, p < 0.001, ϕc = 0.36] and psychological
treatment [27.3% vs. 9.5%; χ2(1) = 31.36, p < 0.001, ϕc = 0.23].
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A history of pregnancy loss was reported by 18.5% of women and
a history of infertility by 10.6% of women. Most women had a
planned (77.6%) and desired (97.0%) pregnancy, which occurred
without gestational complications (65.0%).

Procedure
This study was approved by the Research Ethics Committees
of the Faculty of Psychology and Educational Sciences of the
University of Coimbra and one university hospital (Centro
Hospitalar e Universitário de Coimbra, EPE). The inclusion
criteria were as follows: (1) women were in the course of the
second trimester of a singleton pregnancy, without any major
complications with the baby (e.g., fetal anomalies) or other
adverse clinical events (e.g., perinatal loss); (2) the partners were
in a relationship (formally married, cohabiting or dating); (3)
both partners were at least 18 years old; and (4) both partners
were able to read and understand Portuguese.

From November 2015 to May 2017, eligible women (and their
partners, if available) followed in the Maternity Daniel de Matos
were informed about the study by their obstetrician. Those who
agreed to be contacted by the researchers were presented the
study aims and invited to participate (consecutive sampling).
A signed consent form was obtained from all participants, and
a copy was given to each member of the couple. At this time
(second trimester of pregnancy—T1), each member of the couple
received a set of questionnaires and was asked to complete
them separately at home and return them in a sealed envelope
at the next obstetric appointment. We focused specifically on
the second trimester of pregnancy because this is a relatively
stable trimester in terms of emotional adjustment (Figueiredo
and Conde, 2011; Cameron et al., 2016), during which both
partners become more aware of the baby’s reality (Canavarro,
2001; Kowlessar et al., 2015). At 6 weeks postpartum (T2), couples
were mailed two versions of the questionnaires (one for each
partner) along with a prestamped envelope in which to return
them after completion. At T1, a text message was sent to all
couples 1 or 2 days before the appointment to remind couples to
bring the completed questionnaires to the appointment. At T2,
the researchers sent out one reminder after 2 weeks.

A total of 611 women (or couples, when applicable) were
initially contacted at T1; 52 of these couples declined to
participate, and eight did not meet the inclusion criteria at
the time of the study’s presentation. Of the 551 couples who
agreed to participate, 335 returned questionnaires (participation
rate = 60.8%), 32 of whom were excluded because the
questionnaires were filled out only by the woman (n = 25)
or showed, at T2, that they no longer met the criteria
for participation. At T2, 290 of the 303 couples who were
retained at T1 were mailed questionnaires (five couples were
not contacted because of perinatal loss and eight because of
the absence of delivery information); 138 of these couples
returned questionnaires that were answered by both partners
(participation rate = 47.6%). On average, couples returned the T2
questionnaires when their children were between 6 and 11 weeks
(82.7%; mean = 9.40, SD = 3.12, range = 6–21).

The differences between couples who completed the
assessment at both times and those who dropped out were

assessed regarding sociodemographic and obstetric data as
well as baseline individual adjustment. Men from couples who
participated at both assessment times were more likely to have
completed high school than those who were contacted but
dropped out at T2, χ2(2) = 8.79, p = 0.012, ϕc = 0.18. Women
who were retained at T1 and T2 were more likely to have a
university education, χ2(2) = 6.71, p = 0.035, ϕc = 0.15, and a
planned pregnancy, χ2(1) = 4.60, p = 0.032, ϕc = 0.13, than those
who only participated at T1. No significant differences were
found in the remaining variables. The analyses were run using
the 303 couples who completed the T1 assessment.

Measures
Internalizing Symptoms
Depressive symptoms were assessed with the Edinburgh
Postnatal Depression Scale (Cox et al., 1987). Participants should
respond to 10 items on a 4-point response scale considering the
last 7 days. A total score is obtained ranging from 0 to 30. Higher
values reflect higher levels of depressive symptoms. Cronbach’s α

values for the present sample were 0.86 for women and 0.83 for
men at T1 and 0.83 for women and 0.81 for men at T2. Anxiety
symptoms were assessed using the Anxiety subscale (seven items)
of the Hospital Anxiety and Depression Scale (HADS; Zigmond
and Snaith, 1983). Each item is answered on a 4-point scale,
considering the last week. The total score ranges between 0 and
21. Higher scores denote higher levels of anxiety symptoms.
Cronbach’s α values for this study were 0.84 for women and 0.78
for men at T1 and 0.79 for women and 0.81 for men at T2.
Because depressive and anxiety symptoms scores were reliably
correlated (r > 0.70, p < 0.001) in both women and men and
at each assessment point, the scores were averaged to create an
aggregate measure of internalizing symptoms.

Quality of Life (QoL)
Quality of life was assessed using the EUROHIS-QOL 8-Index
(Power, 2003), which consists of eight items (two for each
domain of QoL—physical, psychological, social relationships,
and environment) that are answered on 5-point response scales
(e.g., from “not at all” to “completely,” from “very dissatisfied”
to “very satisfied”) considering the previous 2 weeks. A global
score is obtained from the sum of all items, with higher scores
indicating a better perception of QoL. In this study, Cronbach’s α’s
were 0.76 for women and 0.80 for men at T1 and 0.78 for women
and 0.85 for men at T2.

Dyadic Coping (DC)
Distinct strategies of DC were assessed using the five subscales
of the Dyadic Coping Inventory (Bodenmann, 2008), assessing
own stress communication (four items; e.g., “I ask my partner to
do things for me when I have too much to do”), own supportive
DC (five items; e.g., “I show empathy and understanding to my
partner”), own delegated DC (two items; e.g., “When my partner
feels he/she has too much to do, I help him/her out”), own
negative DC (four items; e.g., “When my partner is stressed I
tend to withdraw”), and common DC (five items; e.g., “We try
to cope with the problem together and search for ascertained
solutions”). Each item was rated on a 5-point scale (1 = “very
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rarely” to 5 = “very often”), and a total score for each subscale was
calculated by computing the mean of the respective items. Higher
scores indicate more of the behavior of interest. For simplicity,
the two subscale scores of supportive and delegated DC were
combined to yield an index of positive DC. In our sample,
Cronbach’s α ranged from 0.67 (stress communication – women)
to 0.89 (common DC—women) at T1 and from 0.73 (stress
communication—women) to 0.91 (common DC—women) at T2.

Data Analysis
Descriptive statistics were performed for sample characterization
in SPSS (IBM SPSS, version 23.0), and χ2 tests and paired t-tests
were conducted to assess the differences between women and
men. Descriptive statistics for and correlations between the main
study variables at T1 and T2 were also computed. Parity was
included as a covariate in all analyses, as well as the timing of
pregnancy assessment and the timing of postpartum assessment
in order to control for the considerable heterogeneity regarding
compliance with the assessment schedule across participants. To
improve clarity, covariates were only reported in the “Results”
section if significant.

Univariate LCS (McArdle, 2009) models were computed in
Mplus, version 8 (Muthén and Muthén, 1998–2017), to examine
changes over time in each variable. Change between T1 and T2
was modeled as a latent factor, which allowed us to estimate
the mean/intercept of the change (µ1; the average change
over time) and the variance/residual variance of the change
(σ2

1; the extent to which individuals differ in the change they
manifest over time). A significant positive mean/intercept of
the LCS factor indicates, on average, an increase for individuals
over time, and a significant negative mean/intercept suggests a
decrease for individuals over time; a significant variance/residual
variance in the LCS factor indicates there is heterogeneity across
individuals regarding the average trajectory (McArdle, 2009;
Henk and Castro-Schilo, 2016).

To assess the role of DC strategies in women’s and their
partners’ individual adjustment, we conducted APIMs in Mplus.
This approach accounts for the interdependence of women’s and
men’s scores within dyads by specifying correlations between all
of the predictor variables and between the error disturbances for
the two outcome variables. An APIM was separately computed
for each of the two indicators of individual adjustment assessed
at T2 (internalizing symptoms and QoL), considering the four
DC subscales assessed at T1 as independent variables (stress
communication, positive DC, negative DC and common DC,
for each partner) and controlling for parity, timing of pregnancy
assessment, and timing of postpartum assessment, as well as for
the baseline level of the respective outcome for each partner.
Accordingly, each APIM included eight predictors and five
covariates. Within the same model, it allows estimating actor
(i.e., the degree to which a person’s own DC predicts that
person’s individual adjustment) and partner (i.e., the degree to
which a person’s partner’s DC predicts that person’s individual
adjustment) effects for both members of the couple. All predictors
were centered around the grand mean and unstandardized
path coefficients, and their standard errors were reported
(Kenny et al., 2006).

Finally, to examine whether changes in DC subscales were
related to changes in individual adjustment over time within
and across partners, we conducted APIMS using two-wave LCS
models (2W-LCS; Henk and Castro-Schilo, 2016). This approach
has been recently proposed to examine change-to-change effects
with two-wave data; briefly, it provides estimates for the
relationship among LCS factors. To increase interpretability of
the means of the LCS factors, we used the original scores
instead of the mean-centered scores, and regression coefficients
were interpreted as with any linear regression (e.g., a positive
regression coefficient indicates that higher/lower change scores
in a variable are associated with higher/lower change scores in
the other variable). The terms “higher” and “lower” should be
substituted by “increases” and “decreases,” respectively, when
the mean of the LCS is significant (Henk and Castro-Schilo,
2016). Beyond considering the χ2 statistic—which needs to be
statistically non-significant (p > 0.05) to indicate good model fit
but is highly sensitive to large sample sizes (Marôco, 2010)—we
assessed the models’ fit based on additional criteria: a comparative
fit index (CFI) > 0.95, a root mean square error of approximation
(RMSEA) < 0.05, and a standardized root mean square residual
(SRMR) < 0.08 (Hu and Bentler, 1998). We added auxiliary
variables (i.e., those variables that directly influence missingness:
education and a planned pregnancy) in all models following
Graham (2003) recommendations, in order to minimize bias and
enhance power (Graham, 2003; Enders, 2010).

Effect sizes were interpreted as follows: small: d ≥ 0.20,
ϕc ≥ 0.10, r ≥ 0.10, R2

≥ 0.02; medium: d ≥ 0.50, ϕc ≥ 0.30,
r ≥ 0.30, R2

≥ 0.13; large: d ≥ 0.80, ϕc ≥ 0.50, r ≥ 0.50, R2
≥ 0.26

(Cohen, 1988). Significance was set at the level p < 0.05. Missing
data were handled using FIML in Mplus, an approach that uses all
data available to estimate models (Enders and Bandalos, 2001).

RESULTS

Individual Adjustment and DC in Women
and Their Partners Over Time
As presented in Table 1, on average, women’s engagement in
common DC decreased and their negative DC increased over
time. Parity was significantly associated with the LCS of negative
DC (B = −0.33, p < 0.001), indicating that first-time mothers
reported higher increases in negative DC (Figure 1). A significant
reduction in stress communication and common DC over time
was observed among men. Men showed significant decreases
in QoL over time, but this change was conditional on parity
(B = 6.02, p = 0.001); the positive coefficient and Figure 1 indicate
that first-time fathers reported higher decreases in QoL from
T1 to T2. For both women and men, the intercept of the LCS
for internalizing symptoms was statistically significant before
accounting for the influence of parity (and the other covariates),
suggesting that this variable somewhat influenced the trajectory
of internalizing symptoms. For women, parity was significantly
associated with the LCS of internalizing symptoms (B = −1.46,
p = 0.001), suggesting that there were lower change scores for
(or a trend toward decreases in) internalizing symptoms for
multiparous women (Figure 1).
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TABLE 1 | Individual adjustment and dyadic coping: descriptive statistics and univariate LCS models.

Time 1 Time 2 Time differences

Women Men Women Men Women Men

Mean (SD) Mean (SD) Mean (SD) Mean (SD) µ1 σ2
1 µ1 σ2

1

IS 5.62 (3.73) 4.50 (3.21) 5.04 (3.14) 4.10 (3.01) −0.01 8.24*** −0.42 5.58***

QOL 72.91 (11.31) 75.72 (11.75) 74.75 (11.60) 74.15 (11.98) 0.60 100.92*** −3.36** 111.81***

SC 4.03 (0.60) 3.59 (0.66) 4.00 (0.65) 3.48 (0.75) −0.10 0.38*** −0.18* 0.45***

PDC 3.97 (0.56) 3.92 (0.53) 3.96 (0.59) 3.88 (0.59) −0.05 0.28*** −0.04 0.23***

NDC 1.61 (0.59) 1.72 (0.65) 1.57 (0.59) 1.69 (0.63) 0.12* 0.30*** 0.04 0.35***

CDC 3.95 (0.75) 3.90 (0.69) 3.89 (0.83) 3.81 (0.74) −0.16* 0.47*** −0.21*** 0.32***

LCS, latent change score; time 1, second trimester of pregnancy; time 2, 6 weeks postpartum; IS, internalizing symptoms (scores range = 0–25,5); QOL, quality of life
(scores range = 0–100); SC, stress communication (scores range = 1–5); PDC, positive dyadic coping (DC) (scores range = 1–5); NDC, negative DC (scores range = 1–5);
CDC, common DC (scores range = 1–5); µ1, intercept of the latent change factor; σ2

1, residual variance of the latent change factor. Women’s education and planned
pregnancy were included as auxiliary variables in the LCS models conducted for women and men’s education in the LCS models conducted for men. The unstandardized
estimates for µ1 and σ2

1 are adjusted for covariates. *p < 0.05, **p < 0.01, ***p < 0.001.

The correlations between study variables are shown in Table 2.
Correlations within dyads suggest non-independence between
partners’ data and thus support the relevance of adopting a dyadic
approach—the APIM—that allows incorporating both actor and
partner effects.

Actor and Partner Effects of DC at
Pregnancy on Postpartum Individual
Adjustment
The selection of the model included preliminary steps. Because
we did not expect differences between women and men, we first
constrained all the actor effects and partner effects, respectively,
to be equal across gender, and we assessed the model’s fit of
these constrained models. We obtained a significant χ2 test
statistic (p < 0.05) for the model of internalizing symptoms
[internalizing symptoms: χ2(13) = 33.09, p = 0.002; QoL:
χ2(13) = 16.61, p = 0.218]. To identify model misspecification,
we examined the modification index (MI) in combination with
the expected parameter change, as recommended by Saris et al.
(1987). Accordingly, we gradually unconstrained the parameters
and observed a change in the model fit (χ2 difference test
for nested models; 1χ2). All the paths could be equalized
across gender without significant declines in the model fit,
except the effects of prior children (1χ2 = 7.65, 1df = 1,
p = 0.006), the actor effects of positive DC (1χ2 = 9.44, 1df = 1,
p = 0.002), and the partner effects of stress communication
(1χ2 = 8.24, 1df = 1, p = 0.004), which were left to
vary freely between women and men. The final models fitted
the data well (internalizing symptoms: χ2 = 11.84, df = 10,
p = 0.296; RMSEA = 0.025; SRMR = 0.019; CFI = 0.998; QoL:
χ2 = 16.61, df = 13, p = 0.218; RMSEA = 0.030; SRMR = 0.029;
CFI = 0.996) and explained a high proportion of variance in the
outcomes (Table 3).

Women’s positive DC at T1 significantly and positively
predicted their own internalizing symptoms at T2. Women with
prior children tended to report lower levels of internalizing
symptoms at T2. Finally, women’s stress communication at
T1 positively predicted men’s internalizing symptoms at T2.

Regarding QoL, along with having prior children, higher
common DC at T1 predicted higher QoL at T2 for all participants.

Actor and Partner Effects of Change in
DC on Change in Individual Adjustment
The univariate LCS models presented above emphasize that
parity affects women’s and men’s change scores differently over
time; therefore, this variable was left estimable in all models. The
remaining parameters (i.e., the actor and partner effects between
each change score and the effects of the remaining covariates
on the change scores) were fixed to be equal across women and
men. The models yielded a reasonably good fit (internalizing
symptoms: χ2 = 157.52, df = 100, p < 0.001; RMSEA = 0.044;
SRMR = 0.070; CFI = 0.971; QoL: χ2 = 141.95, df = 100, p = 0.004;
RMSEA = 0.037; SRMR = 0.064; CFI = 0.978) (Table 4). For
women, higher decreases in common DC (µ1 = −0.15, p = 0.009;
σ2

1 = 0.46, p < 0.001) were associated with higher change scores
for internalizing symptoms (µ1 = -0.28, p = 0.308; σ2

1 = 7.33,
p < 0.001) and lower change scores for QoL (µ1 = 1.03, p = 0.320;
σ2

1 = 93.80, p < 0.001). For men, higher decreases in common
DC (µ1 = −0.16, p = 0.002; σ2

1 = 0.34, p < 0.001) were
associated with increases in internalizing symptoms (µ1 = −0.80,
p = 0.002; σ2

1 = 5.89, p < 0.001) and decreases in QoL
(µ1 = −2.16, p = 0.042; σ2

1 = 104.85, p < 0.001).

DISCUSSION

This longitudinal study extends previous research that recently
applied the STM to the transition to parenthood by considering
both the prenatal and postnatal periods as well as internalizing
symptoms and QoL as indicators of individual adjustment. Other
strengths of this study include the consideration of the couple as
the unit of analysis, which made it possible to explore the partner
effects (mutual impact) as well as the beneficial and prejudicial
effects (differential impact) of DC behaviors within couples that
may have otherwise been missed. The key messages of this study
are that (a) multiparous couples tend to present better individual
adjustment over the second trimester of pregnancy until 6 weeks
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FIGURE 1 | Mean scores of internalizing symptoms, quality of life, and negative dyadic coping (DC) by parity (primiparous vs. multiparous couples) and time (time
1 = second trimester of pregnancy; time 2 = 6 weeks postpartum), adjusted for timing of pregnancy assessment and timing of postpartum assessment. Only the
variables for which parity significantly predicted latent change scores are illustrated.

postpartum; (b) couples engaged less in joint coping efforts over
time; (c) the more the couples engaged in joint coping efforts
during pregnancy, the more they perceived quality in their life

after childbirth; (d) the decline observed in couples’ engagement
in joint coping efforts over time was accompanied by increases
in couples’ depressive and anxiety symptoms, as well as decreases
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TABLE 2 | Intercorrelations between study variables at T1 and T2.

1 2 3 4 5 6 7 8 9 10 11 12

(1) SC (T1) 0.14* 0.55*** 0.37*** 0.42*** −0.36*** −0.42*** 0.43*** 0.45*** −0.14* −0.19* 0.21*** 0.25**

(2) SC (T2) 0.49*** 0.35*** 0.32*** 0.59*** −0.39*** −0.43*** 0.39*** 0.64*** −0.31*** −0.36*** 0.23** 0.37***

(3) PDC (T1) 0.39*** 0.34*** 0.46*** 0.63*** −0.45*** −0.57*** 0.64*** 0.46*** −0.26*** −0.28** 0.27*** 0.21*

(4) PDC (T2) 0.29*** 0.58*** 0.59*** 0.44*** −0.46*** −0.66*** 0.63*** 0.75*** −0.43*** −0.40*** 0.42*** 0.40***

(5) NDC (T1) −0.24*** −0.26** −0.44*** −0.35*** 0.42*** 0.55*** −0.49*** −0.45*** 0.36*** 0.37*** −0.22*** −0.29**

(6) NDC (T2) −0.17* −0.37*** −0.36*** −0.52*** 0.52*** 0.44*** −0.61*** −0.64*** 0.48*** 0.36*** −0.36*** −0.31***

(7) CDC (T1) 0.31*** 0.31*** 0.68*** 0.57*** −0.40*** −0.39*** 0.59*** 0.67*** −0.24*** −0.37*** 0.25*** 0.42***

(8) CDC (T2) 0.27** 0.55*** 0.53*** 0.75*** −0.34*** −0.53*** 0.63*** 0.52*** −0.44*** −0.49*** 0.31*** 0.53***

(9) IS (T1) −0.11* −0.07 −0.27*** −0.24** 0.29*** 0.20* −0.25*** −0.21* 0.37*** 0.71*** −0.52*** −0.49***

(10) IS (T2) 0.05 −0.12 −0.01 −0.27** 0.02 0.23** −0.06 −0.32*** 0.60*** 0.31*** −0.44*** −0.59***

(11) QOL (T1) 0.14* 0.12 0.34*** 0.34*** −0.27*** −0.22** 0.36*** 0.29** −0.64*** −0.34*** 0.27*** 0.55***

(12) QOL (T2) 0.14 0.23** 0.25** 0.37*** −0.12 −0.12 0.24** 0.37*** −0.50*** −0.53*** 0.61*** 0.19*

Correlations for women are presented below the diagonal, and for men above the diagonal. Correlations within couples are shown in bold on the diagonal. T1, time; T2,
time 2; SC, stress communication; PDC, positive dyadic coping (DC); NDC, negative DC; CDC, common DC; IS, internalizing symptoms; QOL, quality of life. *p < 0.05,
**p < 0.01, ***p < 0.001.

TABLE 3 | Effects of dyadic coping at pregnancy (T1) on women and their Partners’ individual adjustment at postpartum (T2).

Women Men

IS QOL IS QOL

R2 = 0.50 R2 = 0.39 R2 = 0.49 R2 = 0.39

B (SE) p B (SE) p B (SE) p B (SE) p

Women

Baseline score of the outcome 0.60 (0.05) <0.001 0.58 (0.06) <0.001 0.06 (0.05) 0.217 0.03 (0.06) 0.620

Stress communication 0.32 (0.26) 0.223 1.42 (1.08) 0.187 0.77 (0.35) 0.026 0.69 (1.07) 0.519

Positive dyadic coping 1.05 (0.45) 0.019 −2.72 (1.57) 0.084 −0.33 (0.36) 0.358 2.49 (1.55) 0.108

Negative dyadic coping 0.03 (0.29) 0.909 0.88 (1.20) 0.464 −0.27 (0.29) 0.338 1.70 (1.19) 0.153

Common dyadic coping −0.26 (0.32) 0.430 3.64 (1.38) 0.009 0.17 (0.32) 0.604 −1.44 (1.39) 0.299

Men

Baseline score of the outcome 0.06 (0.05) 0.217 0.03 (0.06) 0.620 0.60 (0.05) <0.001 0.58 (0.06) <0.001

Stress communication −0.60 (0.35) 0.092 0.69 (1.07) 0.519 0.32 (0.26) 0.223 1.42 (1.08) 0.187

Positive dyadic coping −0.33 (0.36) 0.358 2.49 (1.55) 0.108 −0.50 (0.43) 0.252 −2.72 (1.57) 0.084

Negative dyadic coping −0.27 (0.29) 0.338 1.70 (1.19) 0.153 0.03 (0.29) 0.909 0.88 (1.20) 0.464

Common dyadic coping 0.17 (0.32) 0.604 −1.44 (1.39) 0.299 −0.26 (0.32) 0.430 3.64 (1.38) 0.009

Paritya
−1.33 (0.43) 0.002 3.27 (1.27) 0.010 0.12 (0.40) 0.771 3.27 (1.27) 0.010

Unstandardized maximum likelihood estimates are described. Significant estimates are in bold. a0 = primiparous couples; 1 = multiparous couples. IS, internalizing
symptoms; QOL, quality of life.

in their QoL; (e) members of the couple benefit differently from
stress communication (being somewhat prejudicial for men when
enacted by women) and positive DC (being somewhat prejudicial
for women when enacted by them) in terms of psychological
symptoms. These findings will be discussed below.

First, contrary to what we had hypothesized (hypothesis
1a), although women’s average levels of internalizing symptoms
tended to be lower at postpartum than during pregnancy,
decreases over time were neither statistically nor clinically
significant. Our findings showed a trend toward improved
psychological adjustment among experienced versus first-time
mothers, which is very similar to the pattern observed in previous
studies (Dipietro et al., 2008; Figueiredo and Conde, 2011).
Moreover, first-time mothers are likely to manifest more

emotional adjustment difficulties than experienced mothers in
the early postpartum period, as previously observed (Gameiro
et al., 2009), which could explain the lack of emotional
warmth and empathy from pregnancy to postpartum by
first-time mothers when their partners communicated stress
(i.e., not taking the partner’s stress seriously, engaging in
withdrawal behaviors), because previous studies suggested a
positive association between negative DC and psychological
symptoms (Rottmann et al., 2015; Alves et al., 2018). However,
from a clinical perspective, the low scores for internalizing
symptoms at each time point and the low difference values
from T1 to T2, as well as between primiparous and multiparous
women at each time point, did not allow us to make valuable
conclusions about a potential better psychological adjustment
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TABLE 4 | Associations between changes in dyadic coping and changes in individual adjustment.

Women Men

Change in IS Change in QOL Change in IS Change in QOL

R2 = 0.16 R2 = 0.13 R2 = 0.12 R2 = 0.16

B (SE) p B (SE) p B (SE) p B (SE) p

Women change

Stress communication −0.32 (0.24) 0.183 0.88 (0.97) 0.367 0.17 (0.25) 0.498 −0.95 (0.97) 0.327

Positive dyadic coping −0.16 (0.32) 0.633 1.74 (1.30) 0.179 −0.17 (0.33) 0.602 0.88 (1.30) 0.500

Negative dyadic coping −0.28 (0.25) 0.276 1.43 (1.02) 0.159 0.33 (0.25) 0.190 −1.83 (1.02) 0.072

Common dyadic coping −1.09 (0.28) <0.001 4.53 (1.12) <0.001 −0.27 (0.27) 0.332 −1.03 (1.14) 0.368

Men change

Stress communication 0.17 (0.25) 0.498 −0.95 (0.97) 0.327 −0.32 (0.24) 0.183 0.88 (0.97) 0.367

Positive dyadic coping −0.17 (0.33) 0.602 0.88 (1.30) 0.500 −0.16 (0.32) 0.633 1.74 (1.30) 0.179

Negative dyadic coping 0.33 (0.25) 0.190 −1.83 (1.02) 0.072 −0.28 (0.25) 0.276 1.43 (1.02) 0.159

Common dyadic coping −0.27 (0.27) 0.332 −1.03 (1.14) 0.368 −1.09 (0.28) <0.001 4.53 (1.12) <0.001

Paritya
−1.50 (0.44) 0.001 1.58 (1.67) 0.345 0.06 (0.41) 0.881 4.46 (1.75) 0.011

Unstandardized maximum likelihood estimates are described. Significant estimates are in bold. a0 = primiparous couples; 1 = multiparous couples. IS, internalizing
symptoms; QOL, quality of life.

among multiparous women over time. Rather, the findings
could be interpreted as an indication that, overall, women have
coped well with this transition. This is particularly interesting,
considering that around 30% of women reported a prior history
of psychopathology, which may have influenced, at some point,
their adjustment.

Although men’s levels of internalizing symptoms tend to
remain stable over time (supporting hypothesis 1b), first-time
fathers’ well-being in certain life domains tends to decrease
over the midpregnancy and early postnatal period, whereas an
opposite trajectory is observed for experienced fathers. However,
we should note that experienced fathers seem to present lower
QoL during pregnancy than first-time fathers but that first-
time fathers reached multiparous’ levels of QoL when becoming
parents. This pattern of results is inconsistent with the findings
of Chen et al. (2019), which showed that experienced fathers
perceived less QoL in the physical health and social relations
domains than first-time fathers over the perinatal period. The fact
that the authors have assessed specific dimensions rather than a
global perception of QoL, comparing scores from early pregnancy
to 1 year postpartum, may explain the discrepancies between
findings. For instance, other studies did not find associations
between parity and father’s QoL (Pilkington et al., 2015). In our
study, a past experience of parenthood appears to be a protective
factor for both partners’ QoL at 6 weeks postpartum. This pattern
of results could be attributable to the changes associated with the
first-time transition to parenthood (Cowan and Cowan, 2000),
in which couples may present some initial adjustment difficulties
(e.g., Epifanio et al., 2015). In contrast, the absence of the
novelty element (Gameiro et al., 2009) and the presence of more
realistic beliefs about parenthood (Sockol and Battle, 2015) may
have contributed to multiparous couples’ better adjustment from
pregnancy to early postpartum.

Regardless of whether they were expecting a first or
subsequent child, couples engaged less in common DC over time.

As the pregnancy progresses, women experience several physical
changes that, along with family and household responsibilities,
may gradually contribute to intracouple imbalances regarding
the provision of support. That is, in line with the predominant
mother-centered medical care of this phase, men are likely to
become more active in the couple’s relationship (Darwin et al.,
2017), requesting less support (Levy-Shiff, 1999), than women.
Indeed, we observed that men disclose less stress to their partners
over time, and it is possible that this type of protective role toward
women (Cowan and Cowan, 2000; Darwin et al., 2017) explains
both their partners’ lower engagement in shared coping efforts
(i.e., mutual efforts to cope with stress together are expected when
both partners share stress). Less time spent together, tiredness
due to lack of sleep, and decreases in intimacy, which are often
observed after childbirth (St John et al., 2005; Delicate et al.,
2018), could also explain our findings.

Regarding the long-term effects of DC on partners’
adjustment, our results confirmed only partially our hypotheses.
Partners’ psychosocial adjustment was predicted by only
three DC dimensions (common DC, positive DC, and stress
communication) and not always in the expected direction.
The finding that both partners have higher QoL when they
actively participate in the coping process jointly supports
the conceptualization of the transition to parenthood as a
shared experience. Handling pregnancy concerns in a more
or less symmetrical way (e.g., mutual efforts to calm one
another’s pregnancy-related worries and uncertainties) may
prevent both partners from feeling overwhelmed in the long
term. Interestingly, although only marginally significant
associations were found, the results indicated a trend toward
lower QoL among couples who engaged more in positive DC.
Contrary to the protective resource of common DC, engaging
in supportive or delegated DC strategies to help each other
cope with stress, while also facing significant changes and
concerns during pregnancy (Canavarro, 2001; Kowlessar et al.,
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2015), can lead to increased overtiredness and then negatively
impact both partners’ perception of their overall well-being.
Surprisingly, contrary to previous studies in the field of partner
support during the transition to parenthood (Pilkington et al.,
2015), men’s provision of support did not predict women’s
postpartum adjustment. These findings come to challenge the
traditional role of fathers as the support provider and mothers
as the care recipients (Darwin et al., 2017), highlighting that
women and men benefitted mostly and equally from joint
coping strategies regarding numerous dimensions of life. This
adds on recent perinatal research suggesting that common
DC is a key resource for partners’ relationship satisfaction
(Molgora et al., 2019) and confidence in their parental role
and against parenting stress (Alves et al., 2019). However,
contrary to these studies, we found actor but not partner effects
between common DC and partners’ adjustment (which did
not confirm our hypothesis 2b). Although actor effects are,
generally, stronger than partner effects in dyadic research
(Kenny et al., 2006), it is interesting to note that, considering
the results of Alves et al. (2019, 2020), partner effects of DC
seem to be especially salient when DC is assessed after than
before childbirth. The period soon after childbirth is likely to
reinforce partner’s dependence in one another, as the birth
of a baby affects both partners at the same time and as a
unit. This rationale is sustained by the widely documented
emotional interdependence between partners after childbirth
(Goodman, 2004).

This can also explain why common DC at pregnancy was not
found to be a significant predictor of internalizing symptoms,
while the observed reduction in joint coping efforts over time
was associated with increases in levels of psychological distress
and decreases in QoL (supporting hypothesis 3). Over the course
of pregnancy to the time after childbirth, stressors increasingly
concern both partners, such as the changes in the relationship
with one another, the need to share parenting responsibilities,
and the need to negotiate new household routines (St John et al.,
2005). The gradual reduction of adaptive strategies to jointly
address these issues (e.g., spending time together and openly
discussing one another’s concerns; Deave et al., 2008) could
therefore make it difficult to adjust to the birth of a child.

Overall, it seems that a process of joint coping against stressors
is a key resource for partners’ adjustment to the transition to
parenthood to a larger extent than traditional forms of support.
This rationale is supported by the result that the more women
engaged in positive DC strategies to help their partners cope with
stress during pregnancy, the more depressed and anxious they
felt after childbirth. Although the direction of the association
is inconsistent to what we have hypothesized (hypothesis 2),
considering that they are the main source of support for men
during pregnancy (Forsyth et al., 2011), engaging in DC strategies
with their partners may have contributed to additional burdens
at this sensitive time (Staneva et al., 2015) and therefore led to
higher levels of psychopathological symptoms in the long term.

Finally, more communication of stress by women was found
to increase men’s internalizing symptoms. The significant partner
effect partially supports our hypothesis 2b, as the direction
of the association is contrary to what we have hypothesized.

However, this is in line with the mixed findings found in the
literature, which has suggested that stress communication could
be either considered an adaptive strategy (Vaske et al., 2015) or
an unfavorable one when the negative content of the discussion
takes a central role in the relationship (Meier et al., 2011). For
instance, women reported communicating their stress more often
than men during pregnancy (Alves et al., 2018; Molgora et al.,
2019), which can be perceived as burdensome for men and
thus contribute to higher levels of psychological distress. The
reasons and mechanisms underlying the potential for certain DC
strategies to contribute to feelings of burden and psychological
distress should be addressed in further acceptability research with
parents and health professionals. Qualitative research will also
yield a more in-depth picture of the salience of the “we stress”
experience of the transition to parenthood, as well as common
DC when couples are managing stressors related to this period.

LIMITATIONS OF THE STUDY

This study presents limitations, such as the high attrition over
time, with lower retention rates for less educated couples,
which limited the generalizability of the findings. However,
the technique used for handling missing data (FIML) has
been considered advantageous for handling a high proportion
of missing data (Enders, 2010); accordingly, along with the
inclusion of auxiliary variables, our findings can be interpreted
with confidence. Nonetheless, future studies should elaborate
on strategies for engaging and retaining individuals with low
educational levels, as they represent a subgroup of couples that
may have particular relationships with DC and internalizing
symptoms. By assessing DC only with a self-report questionnaire,
complex dyadic processes and interactions have been more
difficult to capture. Studies with observational data and/or
interviews with couples are warranted. Additionally, given
the low internal consistency of the stress communication
subscale for both women and men, with reliability values
marginally below the acceptable threshold of 0.70, our findings
should be interpreted with caution. Considering the low-
risk sample of this study, its replication in different types
of couples (e.g., couples facing high-risk pregnancies such as
twins’ pregnancy) and considering normative potentially stress-
inducing situations across this transition (e.g., proximity of
delivery, return to work after parental leave) are recommended.
Moreover, the achievement of larger and more diversified
samples would facilitate the assessment of potential moderators
of the associations between DC and adjustment, such as parity.
On a related note, given the large number of predictors
simultaneously considered in the analyses (which may have
limited statistical power to detect theoretically meaningful
associations), future studies, with desirable power to detect small
to moderate effects, are needed to replicate these findings. Even
though the rationale of this study assumed a causal path from
DC to individual adjustment, we cannot exclude the possibility
of alternative causal influences (e.g., couples in which one or
both members experience psychological distress would probably
engage less in joint coping efforts). Future studies with additional
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waves of data collection and cross-lagged paths are therefore
warranted. Finally, we did not collect data about income and
parental leave (in terms of use and length), which may have
influenced couples’ adjustment to the birth of a child.

CONCLUSION

The couples seemed to benefit more from a shared coping process
than from specific strategies to assist their partners in managing
prenatal stress. This finding informs us about a relevant dyadic
process to foster among first-time and experienced parents
and, importantly, suggests that approaches aimed at enhancing
support processes for couples during the transition to parenthood
need to be reconsidered. Rather than focusing excessively on
increasing the support provided by one partner to the other,
health professionals may consider helping couples to enhance
ways to strengthen and maintain their engagement in joint
coping efforts to handle common daily stressors across the
transition to parenthood. Importantly, our findings suggest
that such strategies should be promoted before, and fostered
after, childbirth (e.g., by including a DC component in current
pre and postpartum educational programs). While programs
aimed to improve DC skills among couples already exist and
whose efficacy has been acknowledged (e.g., Couples Coping
Enhancement Training [CCET]; Bodenmann and Shantinath,
2004), our findings suggest that mental health professionals who
intended to apply these interventions with couples in maternity
care settings should be aware of both the similar (regarding
common DC) and differential (regarding positive DC and stress
communication) impacts of specific DC strategies within couples.
Accounting for the mutual influences between partners and
considering the sociocultural changes around the role of fathers
(Cabrera et al., 2018), health professionals should address men’s
needs along with those of the women.
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The aim of the current paper was to investigate the influence of childbirth on parents’

trait emotional intelligence (EI). A three-wave longitudinal research program (during the

second trimester of pregnancy, at 6 months postpartum, and at 1 year postpartum)

using the Actor-Partner Interdependence Model with a hierarchical linear modeling

was conducted on 204 parental couples with parental group (i.e., primiparous and

multiparous parents) as a time-invariant predictor and the partner’s EI development

as a time-varying covariate. Results showed that parents’ EI was stable, except for

Self-Control that increases after childbirth. Moreover, there was a significant negative

association between the actor’s and the partner’s development around childbirth.

Childbirth pushes parents to function in dyad rather than individually. Compensatory

effects may be observed between both parents in terms of emotional management

of parenting: When one partner cannot cope emotionally with parenting, the other

partner would compensate and better manage the emotional aspects of parenting. The

discussion underlined the importance of the dyadic perspective in understanding the

childbirth experience, specifically the parents’ receptivity to variation in their partners’

emotional levels.

Keywords: trait emotional intelligence, childbirth, dyadic perspective, developmental trajectories, parents

Although we all experience various emotions throughout our lives, we markedly differ
in the ways we process these emotions. How people process emotion-related information
and react to emotional events may be influenced by their trait emotional intelligence (EI),
as conceptualized by Petrides and Furnham (1). People with high trait EI can accurately
identify their own emotions as well as those of others. These people are also able to express
emotions in socially acceptable manners, understand their causes and consequences, regulate
them when they are inappropriate in a given context or incongruent to their goals. Furthermore,
they often use emotions to improve their social relationships and inform their thoughts as
well as actions. Given the significant influence trait EI has on people’s well-being, health,
and relationships (2), researchers have been investigating whether trait EI may show any
improvement as a result of EI training (Pérez-Gonzaléz et al., in preparation). It appears
that trait EI is subject to change, as reflected in Trait EI Questionnaire scores (TEIQue;
+12% in self-reports and +6.6% in reports by spouses or friends). Such results further
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raise the question of whether EI may be changed after significant
life events, such as having a child, one that could drastically alter
one’s life.

The current study was a part of a 3-wave longitudinal
research program examining the developmental trajectory of
parents’ personality traits, attachment orientations, and EI
around childbirth (i.e., pregnancy, 6 months old, and 1 year old).
First, previous results (3–5) showed that (a) parents’ personality
traits and attachment orientations did not change after childbirth,
except for father’s Extraversion, which decreased over time
and (b) parental couples followed the same developmental
trajectory. Second, our preliminary two-wave study (6) showed
that childbirth did not influence parents’ EI. However, this
preliminary study had some limitations, e.g., only two waves
of measurement and considering an individual rather than a
dyadic perspective. Thus, the question remains: Does childbirth
lead to parents’ EI changes? In tackling this question, the
present study addresses three broad points. First, the Social
Structural Theory [SST; (7)] and the social investment principle
[SIP; (8)] could explain why EI may change over time. The
SST posits that a change in roles (e.g., parent) prompts
subsequent psychological changes to adjust to the role (e.g.,
better emotion management). The SIP states that the investment
in social institutions (e.g., parenthood) is embodied in social
roles (e.g., parent), which leads to increasing expectations for
the pertinent actors. These expectations may include emotional
stability, social responsibility, and prosocial behaviors, which
then leads to personal growth. Consequently, having a child
would lead to new social roles followed by psychological changes
to adjust to these roles, such as developing a better adapted EI
profile. Second, childbirth influences parents’ life at two levels:
at the level of couple and at the level of gender roles. As
such, childbirth leads couples to experience shared emotional
experiences and problems (e.g., high correlation of postpartum
depression between both partners). In addition to the couple’s
level of parenting experience, a gender gap could also be observed
after childbirth: Parents becomemore traditional in their gender-
role attitudes following the birth of a child (9) and women tend to
changemore thanmen. Our current study investigates both levels
of changes, i.e., between-couples changes (i.e., both partners
would show the same developmental trajectory but this trajectory
differs from couple to couple) and within-couples changes (i.e.,
different developmental trajectory between men and women
but a similarity between couples). Third, our study also raises
the question of the Transition to Parenthood Hypothesis
vs. New Baby Hypothesis: Do primiparous and multiparous
parents change after childbirth? Katz-Wise et al. (9) showed
that psychological changes occurred for both primiparous and
multiparous parents over time, but changes were greater for
primiparous than multiparous parents.

The first objective of the current study is to test for intra-
individual changes in EI around childbirth. Based on the SST
and SIP, we hypothesized that adults who have recently had
a baby would show higher EI than non-parents. The second
objective involves testing the Within- and Between-Couples
Changes Hypotheses. The last objective is to test the Transition
to Parenthood Hypothesis vs. New Baby Hypothesis.

METHODS

Sample and Procedure
Longitudinal data were collected from a sample of 204
heterosexual, cohabiting, parental couples (N = 143 primiparous,
N = 60 multiparous, and N = 1 combination primiparous—
multiparous), corresponding to 408 parents (N = 204 mothers
andN = 204 fathers). The primiparous parents’ ages ranged from
18 to 45 years old (M = 28.61, sd = 4.21 for the overall sample;
M = 27.47, sd = 3.46, andM = 29.76, sd= 4.58, respectively, for
mothers and fathers) and the multiparous parents’ ages ranged
from 22 to 43 years old (M = 31.93, sd = 4.07 for the overall
sample; M = 30.56, sd = 3.53 and M = 33.26, sd = 4.14,
for mothers and fathers, respectively). A control group was
also recruited, which consisted of 215 cohabiting non-parents
(N = 125 women and N = 90 men) whose ages ranged from
19 to 52 years old (M = 26.24, sd = 5.62 for the overall sample;
M = 25.21, sd = 4.79 and M = 27.73, sd = 6.40, for women
and men, respectively). On account of differences in gender
distribution between the target and control group, gender was
controlled for in the analyses.

Participants were recruited with the assistance of
gynecologists at hospitals who gave information about the
study to their patients verbally and by flyers. These patients were
either (future) parents in the second trimester of pregnancy or
childless women who went for routine check-ups (the latter
were asked to recruit their partners). Data were first collected
on parents and purposefully on non-parents in order to match
the couples for age. At each wave of data collection, participants
completed a questionnaire on the Internet via LimeSurvey.

As part of a longitudinal research program, the study involved
three waves of data collection, which took place at three distinct
timepoints in parenthood: pregnancy (M = 23.67 pregnancy
weeks, sd = 8.49), 6 months postpartum (M = 25.03 weeks
postpartum, sd = 4.81), and 1 year postpartum (M = 12.76
months postpartum, sd = 1.66). With regard to the non-parental
couples, two waves of data collection took place within a 6-
months interval.

MEASURES

Sociodemographic Variables
Sociodemographic variables collected during the first wave
of data collection included gender, date of birth, details of
primiparity, and number of weeks of pregnancy.

Longitudinal Variable: Trait Emotional
Intelligence
For each wave of data collection, trait EI was assessed by
means of the Trait EI Questionnaire (10). This questionnaire
consisted of four factors: Well-Being, Self-Control, Emotionality,
and Sociability (see Appendix). A 5-point Likert-type scale
(1 = completely disagree and 5 = completely agree) was used.
An overall EI score and scores for each subscale were then
obtained. In previous research, the TEIQue has shown high
Cronbach’s alphas (αs, 0.71–0.91) and hence is considered
to be highly reliable with high construct, predictive, and
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convergent/discriminant validity (10). In our sample, αs were
>0.90 for the global score and varied between 0.82 and 0.90 for
the different subscale scores.

Exclusion Criteria
A depression scale and a stressful life events measure were
administered in order to identify and exclude from the
sample postnatally depressed parents and participants who
had experienced disruptive life events. Depression [i.e., Beck
Depression Inventory Short Form Items, BDI-13, (11)] was
assessed during pregnancy and at 6 months postpartum (and
between both time measurements for non-parents), with a
positive difference of >2 points between the measures being
the criterion of exclusion (i.e., this criterion corresponds to the
cut-off for assessing a significant increase in depression). This
scale has the advantage of being applied to both parents and
non-parents and has been used successfully in perinatal research
(12). No participants were excluded based on this criterion. At
the last wave of data collection, (non-)parents were asked to
select life events that had emotionally affected them in the last
year (a relative’s death, marital conflicts, breakup of a romantic
relationship, loss of a job, and diagnosis of a serious illness in a
close relative or in oneself) and assess the emotional impact of
each event (13, 14) on a 5-point scale (1 = not at all affected and
5 = extremely affected). The criteria for exclusion we used was
the following: a mean of at least three points across all five events,
which was the cut-off to conclude to a significant emotional
impact of the experienced events. Three parental couples were
excluded based on this criterion.

Analytical Strategy
To examine the developmental course of parental couples’ EI
during childbirth, we used the Actor-Partner Interdependence
Model [APIM; (15, 16)], a data analytic approach designed to
deal with dyadic data through repeatedmeasures. Since our study
focused on the development of parental couples rather than the
comparison between mothers and fathers, the dyad members
were considered to be indistinguishable and, consequently, the
terms “actor” and “partner” are used in the results section to refer
to both members of the couple. A two-level hierarchical linear
modeling [HLM 7.00; (17)] was used: The level 2 data referred
to couple variables while the level 1 data referred to all variables
that did not include couple information. Three types of predictor
variables were included: between-dyads variables, within-dyads
variables, and mixed variables (16). A between-dyads variable
is one for which scores were the same for both members of
the couple but differed from couple to couple (primiparity and
multiparity). In contrast, a within-dyads variable is a difference
within the couple but a similarity between couples (gender). A
mixed predictor variable corresponds to variation both within
the couple and between couples, indexed here by the partner’s
EI development and age (i.e., a control variable). The partner’s EI
development was introduced as a time-varying covariate in the
model predicting the actor’s EI. Each time-varying covariate had
two sources of variation; therefore, it was treated as two variables
instead of one (18). These two sources of variation were likely
to have differential effects on the outcome: a between-person

effect and a within-person effect, respectively. The time-varying
covariate was within-person centered in order to address bias due
to unobserved heterogeneity or unmeasured factors that varied
across individuals and had a consistent effect over time on the
construct of interest (19). The between-person effect concerned
the effect on EI of stable individual differences between partners
(20). To obtain the between-partner effect, the average level
of each partner’s EI scores over the three assessment waves
was calculated and added as a predictor. This procedure was
used to examine the pure effect of change in the time-varying
covariate over time (as its mean level was controlled for). In
short, the following analyses were conducted: (a) analyses of
the missing data, (b) preliminary analyses, (c) APIM analyses,
and (d) comparison between the developmental trajectories of
parents and non-parents.

RESULTS

Missing Data
No attrition occurred between T1 (i.e., pregnancy) and T2 (i.e., 6
months postpartum), yet there was attrition of 64 parents (15.8%
of the sample) between T2 and T3 (i.e., 1 year postpartum).
Because attrition is common in longitudinal studies, HLM
estimates were based on all the available data with the assumption
that the missing data were random (21). Statistical comparisons
between parents who dropped out and parents who completed
the three waves revealed no systematic significant differences in
the between-dyads variable (parental group) under investigation
[χ2

(1, 404)
= 0.03, p = 0.87] but significant differences between

women and men [χ2
(1, 404)

= 4.18, p= 0.04] with a slightly higher

tendency to drop out for men.

Preliminary Analyses
The means and standard deviations of the outcome variables and
the Pearson correlation coefficients examining the stability of the
repeated measures over time are presented in Tables 1, 2.

APIM Results
The APIM results for parents are presented in Table 3: (a) the
intraindividual development of EI over time (i.e., slope value),
(b) the influence of the parental group (i.e., primiparity and
multiparity) as a between-dyads variable, and (c) the association
between the actor’s EI development and that of his or her partner.
For the purpose of the study, the time variable was expressed in
the metric of months. The exact difference of time between waves
for each participant was respected, making it possible to observe
any changes in EI between these three waves of measurement.

First, non-significant slope values indicated that almost all
EI factors remained stable over time around childbirth, except
for Self-Control that slightly increased (β = 0.01, SE = 0.00,
t = 2.31, p = 0.02). Second, the results did not show
any effect of the parental group on EI factors: Primiparous
and multiparous parents followed the same developmental
trajectory around childbirth. Third, the results showed an
effect of 0.02 (SE = 0.01, t = 2.37, p = 0.02) of gender for
Emotionality: Mothers’ Emotionality tended to slightly increase
while fathers’ Emotionality tended to slightly decrease around
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childbirth. Moreover, F-test showed a significant difference at
the baseline level between mothers and fathers for Self-Control
[F(1, 403) = 36.02, p < 0.001] (i.e., fathers displaying greater
scores than mothers) and Emotionality [F(1, 403) = 17.04, p <

0.001] (i.e., mothers displaying greater scores than fathers). No
significant difference was found at the baseline for global EI
[F(1, 403) = 1.00, p= 0.32],Well-Being [F(1, 403) = 1.42, p= 0.23],
and Sociability [F(1, 403) = 0.17, p = 0.68]. Finally, there was
a negative association between EI development of the actor in
a parental couple and his or her partner’s EI development. For
every unit of change in their partner’s level (i.e., every unit
of deviation from the person-specific mean) per month, there
was a contrary change in the actor’s global EI (β = −0.26,
SE = 0.03, t = −8.03, p < 0.001), self-control (β = −0.23, SE
=0.03, t = −6.90, p < 0.001), well-being (β = −0.20, SE = 0.03,
t = −5.92, p < 0.001), emotionality (β = −0.38, SE = 0.03,
t = −12.04, p < 0.001), and sociability (β = −0.25, SE =0.03,
t = −7.41, p < 0.001). Figure 1 illustrates this actor-partner
interdependence for Emotionality across childbirth.

We also analyzed the developmental trajectory of EI
components for non-parental couples. Because only two waves
of data were collected for non-parents, it was impossible to use
HLM and we used a repeated measure ANOVA. As expected,
non-parents did not show any EI development between Time
1 and Time 2 [F(1, 213) = 0.51, p= 0.48; F(1, 213) = 0.03,
p = 0.87; F(1, 213) = 2.64, p= 0.11; F(1, 213) = 0.12, p= 0.73;
F(1, 213) = 0.63, p= 0.43, for global EI, self-control, well-
being, emotionality, and sociability, respectively]. When their
partners’ attachment development was included as a covariate of
intraindividual change in the model, there was still no apparent
effect [F(1, 62) = 0.85, p = 0.36; F(1, 62) = 4.10, p = 0.05;
F(1, 62) = 0.14, p = 0.71; F(1, 62) = 0.15, p = 0.71; F(1, 62) = 0.10,
p= 0.93, for global EI, self-control, well-being, emotionality, and
sociability, respectively].

Comparison Between the Developmental
Trajectories of Parents and Non-parents
To compare the developmental trajectories of parents and
non-parents, we (a) analyzed a potential selection effect by
comparing differences between both groups at baseline (i.e.,
Time 1) and (b) compared the two developmental trajectories.
First, F-test showed a significant difference on the baseline
between parents and non-parents for global EI [F(1, 619) = 6.42,
p = 0.01], self-control [F(1, 619) = 11.20, p < 0.001], and well-
being [F(1, 619) = 4.57, p = 0.03], with parents displaying greater
scores than non-parents. No significant difference on the baseline
between parents and non-parents was found for Emotionality
[F(1, 619) = 1.45, p = 0.23] and Sociability [F(1, 619) = 0.79,
p = 0.38]. We also compared differences on the baseline
between primiparous parents, multiparous parents, and non-
parents. F-test showed a significant difference on the baseline
between primiparous parents and non-parents for global EI
[F(1, 619) = 3.79, p = 0.02] and well-being [F(1, 619) = 3.43,
p = 0.03], with primiparous parents displaying greater scores
than non-parents. Later, the developmental trajectories of parents
and non-parents were compared using the two (first) waves of
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TABLE 2 | Parents and non-parents’ Pearson Correlation Coefficients examining the stability of the repeated measures over time.

Global EI Self-control Well-being Emotionality Sociability

T1 T2 T1 T2 T1 T2 T1 T2 T1 T2

Parents

T2 0.65*** - 0.64*** - 0.70*** - 0.69*** - 0.68*** -

T3 0.59*** 0.66*** 0.62*** 0.63*** 0.62*** 0.67*** 0.60*** 0.68*** 0.62*** 0.67***

Non-parents

T2 0.76*** - 0.78*** - 0.72*** - 0.63*** - 0.81***

EI, Emotional Intelligence. ***p < 0.001. Child. wom., Childless women; Child. men, Childless men.

data with a repeated measures design. No difference appeared
between parents’ and non-parents’ trajectories for well-being
[F(1, 616) = 0.26, p = 0.61], emotionality [F(1, 616) = 0.08,
p= 0.78], and sociability [F(1, 616) = 0.31, p= 0.58]. However, F-
test showed significant differences for global EI [F(1, 616) = 8.23, p
< 0.001] and self-control [F(1, 616) = 17.08, p< 0.001], with slight
increases for parents over time.

DISCUSSION

The main purpose of the current study was to examine the
developmental changes of parents’ trait EI from before childbirth
to 6 months and 1 year following childbirth, compare whether
this change was similar for primiparous vs. multiparous parents,
and finally, compare potential change in EI with that of non-
parents. Across all tests, we controlled for the partner’s change
in EI.

Overall Stability of EI Around Childbirth,
Except for Increase in Self-Control
Childbirth may be one of the most challenging life events couples
face. In this study, however, parents did not show dramatic
changes in EI after childbirth. The parents’ growth curve was,
on average, flat. The coefficient of the intraindividual change was
near 0.00. Moreover, parents’ and nonparents’ EI trajectories did
not differ from each other: The two groups showed no significant
difference in Well-Being, Emotionality, or Sociability.

Therefore, our first hypothesis regarding an increase of
parents’ EI after childbirth was not supported by the study results,
with the exception being an increase in Self-Control. Due to
the descriptive nature of our paper, we cannot explain the exact
processes underlying the stability of almost all EI factors.

However, we can propose an explanation tapping into
anticipatory changes, i.e., the possibility that EI changes occurred
before childbirth (22). Indeed, parents could have anticipated the
event: They had at least nine months to prepare for childbirth
and even longer if the event was planned, which would explain
the absence of EI change in our study. As such, new social
roles (i.e., as understood by the SIP) could have been developing
already during pregnancy. For example, parentsmay have already
started to demonstrate greater emotional stability for the sake of
a calm pregnancy.

Although a majority of EI factors remained stable around
childbirth, our results showed an increase in Self-Control after
childbirth, whereas no such changes were observed among

non-parents. Previous research has already demonstrated the
stressful nature of childbirth (23), as evidenced by increasing
cortisol levels, housework, family imbalance, and anxiety for
the baby’s development and heath. The child’s crying and
screaming, the lack of sleep, and all life changes consecutive to
childbirth constantly strain parents’ regulatory abilities, which
would improve accordingly. This improved Self-Control would
then enable better emotion and stress management, which would
allow new parents to better adapt to the new family structure and
take care of the baby’s needs. In addition, this finding resonates
with the SIP (8), which states that the investment in parenthood
may lead to increasing family expectations. Such expectations
would lead to an increase in self-control whichmay be considered
a form of emotional growth.

Same Developmental Trajectory for
Primiparous and Multiparous Parents
Our results showed that primiparous and multiparous parents
followed the same developmental trajectory around childbirth
and had the same EI score at the baseline level. This result led
to two explanations. First, we may suppose an increase in Self-
Control only during the first years after childbirth, followed by a
return to the baseline. Roberts et al. (24) showed that an exposure
to specific contingencies may cause change in traits. As such,
childbirth leads temporarily to a more difficult environment (e.g.,
baby’s crying, breastfeeding), which could lead to transient SC
changes. Second, both the Transition to Parenthood Hypothesis
and New Baby Hypothesis were disconfirmed: both events do not
lead to dramatic changes in EI.

Weak Within-Couples Changes
Our results showed that mothers and fathers tend to follow
the same developmental trajectory around childbirth, except
for Emotionality. Concerning Emotionality, when comparing
mothers’ and fathers’ scores at the baseline level, we found
mothers to have higher levels of Emotionality than fathers.
This result echoes the Western norms which consider the
free expression of emotion to be “unmanly” (25). Moreover,
our results indicated significant differences between mothers’
and fathers’ Emotionality developmental trajectory: Mothers’
Emotionality increased while fathers’ Emotionality decreased
around childbirth. Consequently, childbirth may lead to further
polarization of emotion perception and expression between the
two sexes.
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Existence of Between-Couples Changes
The Between-Couples Changes Hypothesis was supported by
the study results: Both partners showed the same developmental
trajectory but this trajectory differed from couple to couple.
The childbirth experience cannot be understood outside the
couple. There was a significant negative association between the
actor’s and the partner’s development around childbirth, whereas
no such association was found for non-parents. Childbirth
pushes parents to function in dyad rather than individually.
Compensatory effects may be observed between both parents
in terms of emotional management of parenting: When one
partner cannot cope emotionally with parenting, the other
partner would compensate and better manage the emotional
aspects of parenting. On the other hand, having an emotionally
competent partner may potentially slow down one’s own
emotional development.

Perinatal Mental Health, Limitations, and
Research Highlights
The perinatal mental health literature highlights the association
between maternal mood instability and emotion dysregulation
during the perinatal period, parenting stress, and dysfunctional
mother-baby interactions [e.g., (26)]. As a consequence, many
studies have focused on the mother’s mental health without
considering within- and between-couples dynamics. Our study
showed compensation effects in EI development between the
mother and the father, suggesting potential new avenues to
refine current models in perinatal mental health. Now, this
dyadic compensatory effect should also be studied in a long-
term perspective in order to be able to observe potential risks
of maintaining rigid positions in this dyadic process (i.e.,
one partner always managing one’s emotions while the other
one not).

The first limitation of this study is related to mental
representations during pregnancy and anticipatory changes.
Before childbirth, parental couples tend to plan for and imagine
their future child (27). Therefore, we may suppose that EI change
could also appear during pregnancy. Ideally, we should follow
non-parents until the point where they become parents. A second
limitation is the absence of certain predictors of intraindividual
change in EI. It would be interesting to include maternity
and paternity leave as a predictor. International collaborative
studies should be conducted since the length of parental leave
differs across countries. Finally, from a developmental point
of view, it would be interesting to conduct a larger life-
span study which would include short-term (i.e., intensive
longitudinal study) as well as long-term data, and the same
number of waves of data collection between parents and
nonparents. This would allow us to observe (a) non-linear
EI development, (b) temporary variations of EI, and (c) the
potential reversibility of change [e.g., (22)]. Although preliminary
and awaiting replication and extension, this study provides
the first data to investigate parental EI development around
childbirth on a large sample size and with the presence of a
control group.
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FIGURE 1 | Actor—partner interdependence for emotionality across childbirth.
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APPENDIX

Factorial, subscales structure, and examples of items of the TEIQue (1).

Factor facets High scorers perceive themselves as… Examples of items

Well-being

Self-esteem Successful and self-confident I feel that I have a number of good qualities.

Trait happiness Cheerful and satisfied with their lives I generally don’t find life enjoyable.

Trait optimism Confident and likely to “look on the bright side” of life I generally believe that things will work out fine in my life.

Self-control

Emotion regulation Capable of controlling their emotions I usually find it difficult to regulate my emotions.

Stress management Capable of withstanding pressure and regulating stress On the whole, I’m able to deal with stress.

Low impulsiveness Reflective and less likely to give in to their urges I consider all the pros and cons before making a decision.

Emotionality

Emotion perception Clear about their own and other people’s feelings Many times, I can’t figure out what emotion I’m feeling.

Emotion expression Capable of communicating their feelings to others Expressing my emotions with words is not a problem for me.

Relationship skills Capable of having fulfilling personal relationships Those close to me often complain that I don’t treat them right.

Empathy Capable of taking someone else’s perspective I often find it difficult to see things from another person’s viewpoint.

Sociability

Social competence Accomplished networkers with excellent social skills I generally find it difficult to express myself clearly.

Emotion management Capable of influencing other people’s feelings I’m usually able to influence the way other people feel.

Assertiveness Forthright, frank, and willing to stand up for their rights I often find it difficult to stand up for my rights.
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In contrast to the large body of research on maternal perinatal depression, paternal

perinatal mental health has received little attention; and longitudinal studies on paternal

perinatal depression, following (expectant) fathers over time, are exceedingly rare. This

population-based study aimed to (1) estimate prevalence rates of perinatal depression

symptoms among German (expectant) fathers, (2) identify differential profiles of perinatal

depression in (expectant) fathers, (3) determine modifiable predictors of latent depression

profiles, and (4) estimate how membership in subgroups changes during the perinatal

period. Data were derived from the longitudinal cohort study DREAM (Dresden Study

on Parenting, Work, and Mental Health), including 1,027 (expectant) fathers responding

to the Edinburgh Postnatal Depression Scale (EPDS) during pregnancy and 8 weeks

postpartum. Unobserved profiles of paternal perinatal depression and movement

between profiles were investigated using latent transition analysis. A number of potential

predictors with regard to lifestyle and current life situation were included as covariates.We

found that rates of paternal depression symptoms decreased with 9% during pregnancy

to 5% at 8 weeks postpartum. Further, four latent depression profiles emerged: most

(expectant) fathers did not exhibit any depression symptoms (not depressed), whereas

some reported mainly the absence of joy (anhedonic) and some experienced mainly

self-blame and worries (anxious-worried). The depressive profile was characterized by

endorsement to most symptoms of perinatal depression. Perceived social support

and relationship satisfaction appeared to be protective against paternal depression

symptoms. Differential transitioning or stability patterns in profile membership during the

perinatal period were found, whereas the depressive profile showed to be the least

stable. This prospective population-based cohort study is the first study to identify

paternal perinatal depression profiles together with their predictors and changes during

the perinatal period. Future research is warranted to examine whether the identified
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paternal depression profiles have differential outcomes, particularly in the context of

person-centered prevention and intervention strategies. Further, longitudinal trajectories

of paternal depression ought to be studied, taking into account additional measurement

points as well as modifiable risk factors.

Keywords: paternal perinatal depression, depression profiles, latent class analysis, latent transition analysis,

DREAM study

INTRODUCTION

The perinatal period is a time involving much emotional turmoil
for (expectant) parents. Regarding (expectant) mothers, studies
suggest that women are at increased risk for mental health
concerns during this life period (1) and report that 10–15% of
women experience clinically significant depression symptoms
during pregnancy or the postpartum period (2, 3). Recent
studies highlight that women are at equal risk of developing
depression during pregnancy as after birth (4), and one of the
greatest risks factors for the onset of postpartum depression is
depression symptoms in pregnancy (5–8). Core symptoms of
maternal perinatal depression comprise tearfulness, feelings of
hopelessness, inadequacy, guilt, inability to cope with and feel
joy over the new baby, agitation and anxiety, loss of appetite,
poor concentration and memory, sleep disturbances, fatigue,
social isolation, and suicidal ideation (9). Perinatal depression
symptoms are a major cause for concern as they directly
or indirectly increase maternal morbidity and mortality (10).
Indeed, clinically significant depression symptoms are projected
to be a leading cause of illness and disability in the world by 2030;
further, suicide is currently a major cause of maternal death in
developed countries (10, 11). Children of affected women are at
increased risk of being born preterm or with low birth weight
(12) and are less frequently breastfed (13). Also, women who
suffer from perinatal depression are less capable of interacting
with their infant in an appropriate and warm manner, such as
engaging in important developmental activities with the baby
(e.g., playing and talking) which may negatively influence the
child’s cognitive and socioemotional development (14–16) and
the infant’s attachment style (17).

In contrast to the large body of research on maternal perinatal
depression, paternal perinatal mental health has received little
attention from researchers and clinicians, and very little is known
about paternal perinatal depression (18–21). However, as with
their maternal counterparts, fathers appear to be at increased
risk of depression in the perinatal period (22–26). While the
prevalence rate of depression in men in the general population
is ∼4.8% (27), a meta-analysis found that the rate of paternal
depression between the first trimester and 1 year postpartum was
10.4% (19). This suggests that paternal perinatal depression also
represents a significant public health concern (19). As gender
roles shift and paternal involvement in childcare is becoming
the norm in western societies, fathers’ mental health becomes
increasingly important for their children (19, 28). Indeed, there
is mounting evidence that early paternal depression may have
substantial emotional, behavioral, and developmental effects on
children (19, 29–31). For instance, longitudinal cohort studies

from the United Kingdom have shown that depression symptoms
in the father at 2 months postpartum could predict a higher
risk of behavioral problems in children at 3.5 years of age
(32) and an increased risk of behavioral and conduct disorders,
including peer relationship difficulties, by 7 years of age (29, 33).
Paternal depression during the perinatal period may resemble
maternal perinatal depression (19), although some evidence
suggests that depression in men is characterized more often
by a high level of general distress (33, 34). Thus far, data
on paternal perinatal depression are based on an emerging
and inconsistent literature, and longitudinal studies on paternal
perinatal depression, following (expectant) fathers over time, are
exceedingly rare (19).

Given the clear need for longitudinal studies on paternal
perinatal depression, this population-based study aimed to (1)
estimate prevalence rates of perinatal depression symptoms
among German (expectant) fathers, (2) identify differential
profiles of perinatal depression in (expectant) fathers, (3)
determinemodifiable predictors of latent depression profiles, and
(4) estimate how membership in subgroups changes during the
perinatal period.

MATERIALS AND METHODS

Study Setting and Design
This investigation is part of the longitudinal cohort Dresden
Study on Parenting, Work, and Mental Health (DREAM;
DResdner Studie zu Elternschaft, Arbeit, und Mentaler
Gesundheit), which prospectively examines the relationship
between parental work participation, role distribution, stress
factors, and their effects on perinatal outcomes and long-term
family mental and somatic health (35). Expectant mothers and
their partners were recruited during pregnancy, predominately
at information sessions in hospitals and birth preparation
courses in and around Dresden, Germany. The DREAM study
consists of currently four measurement points, during which
questionnaires covering a comprehensive field of physical and
mental health outcomes are completed by participants. The
measurement points encompass time point one (T1; during
pregnancy), and three postpartum assessment waves: time point
two (T2) at 8 weeks after the anticipated birth, time point three
(T3) at 14 months, and time point four (T4) at 2 years after
birth [postpartum follow-up data collection is still ongoing and
prolongation into middle childhood planned; for a detailed
description of the study see (35)]. The DREAM study has been
reviewed and approved by the Ethics Committee of the Faculty
of Medicine of the Technische Universität Dresden (No: EK
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278062015), and all participants provided their written informed
consent to participate in this study. Study data were collected and
managed using Research Electronic Data Capture (REDCap),
hosted at the “Koordinierungszentrum für Klinische Studien” at
the Faculty of Medicine of the Technische Universität Dresden
(36, 37). For the purpose of the present study, T1 (during
pregnancy) and T2 (8 weeks postpartum) data from 1,027
(expectant) fathers were analyzed.

Measures
Paternal Perinatal Depression

Paternal perinatal depression symptoms were measured by the
German version of the Edinburgh Postnatal Depression Scale
[EPDS; (38)], which was administered at T1 and T2. The EPDS
is the most common scale to screen for symptoms of maternal
perinatal depression (39) and has been validated in numerous
studies. It has been shown to be a valid instrument for identifying
probable major depression in postnatal fathers (21, 34). The
EPDS is a 10-item self-report instrument, scored on a four-point
scale [0–3; (38, 40)], with scores ranging from 0 to 30 whereby
higher scores suggest higher levels of depression symptoms.

The 10 EPDS items were used as manifest indicators of
latent paternal depression profiles. The items were dichotomized
in order to represent approval or refusal of each symptom.
Dichotomized items were chosen over the original scale and a
three-categorical solution because very few individuals scored
in the two highest categories of the four-point EPDS scale.
Moreover, using the original scale would add substantial
complexity to the identification and distinction of latent profiles,
not least because the response options do not seem to be
equidistant. Due to the item-specific labels of the EPDS, the cut-
off, above which a symptom was regarded as endorsed, had to
be chosen for each item individually. The dichotomization was
either carried out between response options 0–1 and 2–3 (EPDS
items 3–8) or between 0 and 1–3 (EPDS items 1, 2, 9, and 10).

For the purpose of sample description, the sum score of the
EPDS was used. The prevalence of paternal perinatal depression
is reported using the most common cut-off scores of ≥10 to
indicate minor depression and ≥12 to indicate major depression
(34, 38, 40). For all latent variable models, single dichotomized
EPDS items were used (see section Statistical Analysis).

Covariates

Socio-demographic characteristics, relationship factors, and
health behaviors were assessed at T1. Current paternal age
was calculated from (expectant) fathers’ date of birth and the
date they answered the T1 questionnaire. (Expectant) fathers
were asked to indicate the number of children below the age
of 14 living in the same household and their highest general
educational degree, which was condensed into two categories
(<12 years/12 or more years of school education).

Perceived social support was measured with the short version
of the Social Support Questionnaire [F-SozU-14; (41)]. The short
version of the Partnership Questionnaire [PFB-K; (42)] was used
to assess relationship satisfaction. For both questionnaires, the
sum score was calculated, with higher scores indicating higher
levels of perceived social support and relationship satisfaction,

respectively. One item was used to assess the distribution of
housework between the two partners. The original scale ranged
from 0 (“I do everything”) to 10 (“My partner does everything”)
and was recoded so that 0 represents an equal distribution
of household duties (five on the original scale) and higher
values (deviations from 5) indicate an inequitable distribution to
either side.

(Expectant) fathers’ Body Mass Index (BMI) was calculated
from their indicated height and weight. Self-reported alcohol
consumption was measured with a quantity-frequency index,
resulting in four categories: 0, 1–2, 3–7, or 8 or more alcoholic
standard drinks consumed per week. Smoking was assessed
with three categories: never smoked, former smokers or current
smokers. Expectant fathers were asked to indicate how often they
engage in physical activity per week (e.g., brisk walking, going to
work by bicycle, sports): less than once per week, 1–2 times per
week, or 3 times or more per week.

Three variables from the respective expectant mothers’ T1
questionnaire were included as covariates: the expectant mothers’
age, her highest educational degree, and her EPDS sum score.

Statistical Analysis
To identify paternal perinatal depression profiles, and to estimate
predictors and changes in subgroup membership, mixture
modeling was used. Descriptive statistics and dropout analyses
were done in Stata 14 (43). Logistic regression was used to test
if T1 variables predicted non-participation at T2. Latent variable
modeling was performed using Mplus version 7.4 (44). All latent
variable models were analyzed with a full-information maximum
likelihood estimator with robust standard errors, which uses all
available data under the assumption of missing at random.

Data were analyzed in consecutive steps following the
framework proposed by Ryoo et al. (45). At first, latent
paternal perinatal depression profiles were identified using Latent
Class Analysis (LCA). In LCA, manifest indicators (i.e., the
10 dichotomized EPDS items) are used to extract unobserved
subgroups (latent classes) represented by a categorical latent
variable. The aim is to find the number of latent classes that
adequately represents the heterogeneity in a study population.
The identification of the number of latent paternal depression
profile classes was based on T1 data without adjusting for
any covariates.

Models with different numbers of latent classes were
compared using the Bayesian Information Criterion [BIC; (46)],
the Akaike Information Criterion [AIC; (47)], the bootstrapped
likelihood ratio test [BLRT; (48)], the class sizes as well as the
conceptual meaning and distinctiveness of each latent class. BIC
and AIC balance fit and parsimony of latent models, whereas
models with smaller values are superior. The BLRT compares a
model with k latent classes to a model with k-1 latent classes,
whereas statistical significance favors the k-class-model. To
evaluate clarity in classification, entropy (49) was obtained, with
values ≥ 0.80 indicating adequate classification (50). Each model
was rerun with a higher number of starting values (1,000 instead
of 20) to ensure that the solutions are replicated and not caused
by local maxima.
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FIGURE 1 | Final LTA modeling predictors and changes in paternal perinatal depression profiles. Manifest indicators for depression profile at 8 weeks postpartum

were omitted for clarity. Yellow numbers indicate corresponding sections in Results.

Then, data from T2 were analyzed in a similar manner to
determine if the same number of latent classes were found for T1.
Changes in latent class membership during the perinatal period
from T1 to T2 were estimated using Latent Transition Analysis
(LTA). In LTA, latent transition probabilities are estimated that
represent the probabilities of changing the latent class from T1
to T2. The prerequisite for LTA is measurement invariance over
time which allows to interpret changes in latent class membership
as actual changes in paternal depression profiles because the
latent classes have the same meaning over time. Measurement
invariance was tested by comparing a measurement invariant
LTA model in which the thresholds of class indicators were
held equal over time with a measurement variant LTA model
in which thresholds were allowed to vary over time using BIC
values. To evaluate whether the LTA model-implied data fit to
the empirical data, bivariate standardized residuals (BSRs) were
used, with values below |1.96| indicating good fit. For the final
LTA model (Figure 1), covariates were included to predict latent
class membership at T1 in a multinomial logistic regression.
Results were given as Odds Ratios (OR) with 95% confidence
intervals (95%-CI).

RESULTS

Participant Flow
By January 2020, n = 1,194 expectant fathers returned the first
questionnaire (T1). Those expecting more than one child (n =

21), those who returned the questionnaire after birth (n = 21),
and those who had incomplete data on the covariates (n = 125)
were excluded. Thus, 1,027 expectant fathers were included into
the analysis.

Of the n= 1,008 fathers, who had already received the second
questionnaire (T2), n = 860 (85 %) fathers had returned the
completed questionnaire on time. Those who were not reached
for T2 (n= 145) were less likely to have children below the age of
14 in the household prior to the index baby (OR = 0.52, 95%
CI: 0.30–0.90) and were more likely to report former (OR =

1.79, 95% CI: 1.16–2.76) or current smoking (OR = 2.23, 95%
CI: 1.36–3.64).

Sample Characteristics
Baseline sample characteristics are shown in Table 1. The final
sample was composed of 1,027 men with a mean age of 32.4 years
(SD= 4.9). The majority of participants (n= 675, 65.7%) had 12
or more years of school education. During pregnancy (T1), the
mean EPDS score was 3.9 (SD = 3.6). According to the standard
EDPS cut-off scores, 50 expectant fathers (5%) screened positive
for minor depression (≥10) and 40 (4%) for major depression
(≥12). At the postpartum (T2) assessment, the mean EPDS score
was 3.5 (SD = 3.3). Of those participating in the T1 assessment,
20 (2%) screened positive for minor depression and 22 (3%) for
major depression.

Identification of Latent Depression Profile
Classes
Table 2 shows fit indices, entropy values, and class sizes for
separate LCA models specifying one to six classes. While AIC
decreased with increasing number of classes, BIC and BLRT p-
values indicated preferred fit for the four-class models. Therefore,
we selected the four-class solution for LTA. BIC values indicated
preferred fit for the measurement invariant LTA model (BIC
= 10,802) over the measurement variant LTA model (BIC =
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TABLE 1 | Sample characteristics during pregnancy (T1).

Variable M (SD)/n (%)

Age 32.4 (4.9)

Years of school education

<12 years 352 (34.3)

12 or more years 675 (65.7)

Children below age 14 in household

No 839 (81.7)

Yes 188 (18.3)

EPDS score 3.9 (3.6)

Perinatal depression according to EPDS

No depression 937 (91.2)

Minor depression (score ≥ 10) 50 (4.9)

Major depression (score ≥ 12) 40 (3.9)

Body Mass Index 25.6 (4.2)

Physical activity

Less than once a week 290 (28.2)

1–2 times a week 391 (38.1)

3 or more times a week 346 (33.7)

Smoking status

Never smoked 530 (51.6)

Former smoker 310 (30.2)

Current smoker 187 (18.2)

Alcoholic drinks consumed per week

None 208 (20.3)

1–2 drinks 258 (25.1)

3–7 drinks 349 (34.0)

8 drinks or more 212 (20.6)

Perceived social support (F-SozU-14 score) 58.7 (9.08)

Relationship satisfaction (PFB-K score) 20.6 (4.2)

Inequitable distribution of domestic work 1.0 (1.0)

Expectant mother’s age 29.9 (3.8)

Expectant mother’s years of school education

<12 years 252 (24.5)

12 or more years 775 (75.5)

Expectant mother’s EPDS score 5.5 (4.1)

M,mean; SD, Standard Deviation; EPDS, Edinburgh Postnatal Depression Scale; F-SozU-

14, short version of the Social Support Questionnaire; PFB-K, short version of Partnership

Questionnaire. N = 1,027.

10,987). Of the 760 BSRs from the measurement invariant LTA,
738 values (97%) were below |1.96|. The largest residual value was
3.86. Entropy for the final LTA model with covariates was 0.84.

Characteristics of Latent Depression
Profile Classes
The estimated class-specific probabilities of scoring high on the
EDPS items for the four-class model are depicted in Figure 2.
(Expectant) fathers in the largest class (n = 677, 66%) were
characterized by near-zero probabilities of scoring high on the
EPDS items. This class was labeled not depressed. About 17%
of the (expectant) fathers (n = 178) were allocated to an
anhedonic class characterized by high probabilities of scoring

TABLE 2 | Fit indices for LCA models specifying two to six classes.

2-class

model

3-class

model

4-class

model

5-class

model

6-class

model

T1: during pregnancy

AIC 6,273 6,126 6,042 6,005 6,004

BIC 6,377 6,284 6,254 6,271 6,324

BLRT p-value <0.001 0.001 0.001 0.104 0.166

Entropy 0.825 0.791 0.835 0.883 0.886

Class size,

n (%)

class 1 834 (81) 706 (69) 758 (74) 758 (74) 732 (71)

class 2 193 (19) 281 (27) 143 (14) 151 (14) 157 (16)

class 3 40 (4) 88 (8) 49 (5) 44 (4)

class 4 38 (4) 41 (4) 43 (4)

class 5 28 (3) 39 (4)

class 6 12 (1)

T2: 8 weeks postpartum

AIC 4,635 4,480 4,410 4,405 4,401

BIC 4,735 4,632 4,615 4,662 4,710

BLRT p-value <0.001 <0.001 <0.001 0.063 -*

Entropy 0.817 0.778 0.807 0.770 0.796

Class size,

n (%)

class 1 732 (85) 597 (70) 620 (72) 561 (65) 561 (65)

class 2 128 (15) 244 (28) 123 (12) 167 (20) 178 (21)

class 3 19 (2) 99 (14) 81 (9) 74 (8)

class 4 18 (2) 38 (4) 22 (3)

class 5 13 (2) 13 (2)

class 6 12 (1)

AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; BLRT,

Bootstrapped likelihood ratio test. *p-value not trustworthy due to local maxima. T1 LCA

model: N = 1,027; T2 LCA model: N = 860.

high on EPDS items 1 (“I have not been able to laugh and
see the funny side of things”) and 2 (“I have not looked
forward with enjoyment to things”). (Expectant) fathers in the
anxious-worried class (n = 142, 14%) were characterized by high
probabilities of scoring high on EPDS items 3 (“I have blamed
myself unnecessarily when things went wrong”) and 4 (“I have
been anxious or worried for no good reason”). The smallest
class (n = 30, 3%) consisted of (expectant) fathers with high
probabilities of agreeing with all EPDS items. This class was
labeled depressive.

Predictors of Latent Depression Profile
Class Membership
As shown in Table 3, (expectant) fathers in the anhedonic class
were less likely to engage in physical activity three or more times
vs. once a week (OR = 0.48, 95% CI: 0.27–0.85), reported lower
social support (OR= 0.94, 95% CI: 0.92–0.97), were less satisfied
with their relationship (OR = 0.93, 95% CI: 0.88–0.98), were
less likely to have a partner with 12 or more years of education
(OR = 0.57, 95% CI: 0.34–0.96), and were more likely to have a
partner scoring high on the EPDS (OR= 1.08, 95%CI: 1.02–1.13)
compared to (expectant) fathers in the not depressed class.

(Expectant) fathers in the anxious-worried class were younger
(OR = 0.91, 95% CI: 0.85–0.98), were less likely to have 12 or
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FIGURE 2 | Estimated item-response probabilities by latent depression profile.

more years of school education (OR = 0.51, 95% CI: 0.31–0.84),
were more likely to have a higher BMI (OR = 1.07, 95% CI:
1.01–1.13), reported lower social support (OR = 0.94, 95% CI:
0.91–0.97), and were more likely to have a partner of older age
(OR = 1.11, 95% CI: 1.02–1.21) and to have a partner scoring
high on the EPDS (OR = 1.07, 95% CI: 1.01–1.14) compared to
(expectant) fathers in the not depressed class.

(Expectant) fathers in the depressive class were more likely to
have children below age 14 in the household (OR= 2.67, 95% CI:
1.08–6.59), reported lower social support (OR = 0.93, 95% CI:
0.89–0.99), and were less satisfied with their relationship (OR =

0.87, 95% CI: 0.77–0.98) compared to (expectant) fathers in the
not depressed class.

Stability of Latent Depression Profile Class
Membership
Table 4 shows the probabilities of transitioning from a particular
latent depression profile class during pregnancy to another class
at 8 weeks postpartum (T2). Stability in the depression profile was
highest in the not depressed class. (Expectant) fathers allocated
to this class during pregnancy had a probability of 0.884 of
still being classified as not depressed at 8 weeks postpartum.
For the other classes, probabilities that an (expectant) father
would transition to the not depressed class ranged between 0.265
(depressive) and 0.549 (anhedonic). Stability in the depression
profile was lowest in the depressive class. (Expectant) fathers
allocated to this class during pregnancy had a probability of
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TABLE 3 | Predictors of latent depression class membership.

Anhedonic vs. not depressed Anxious-worried vs. not depressed Depressive vs. not depressed

OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value

Age 1.01 0.95–1.07 0.854 0.91 0.85–0.98 0.017 1.02 0.91–1.14 0.789

Years of school education

<12 years (reference) 1.00 1.00 1.00

12 or more years 0.72 0.44–1.16 0.171 0.51 0.31–0.84 0.009 0.61 0.23–1.61 0.315

Children below age 14 in household

No (reference) 1.00 1.00 1.00

Yes 1.15 0.65–2.03 0.627 0.75 0.38–1.51 0.425 2.67 1.08–6.59 0.033

Body Mass Index 0.97 0.91–1.03 0.283 1.07 1.01–1.13 0.016 1.02 0.90–1.16 0.748

Physical activity

Less than once a week (reference) 1.00 1.00 1.00

1–2 times a week 0.98 0.60–1.60 0.950 1.00 0.53–1.90 0.998 1.98 0.67–5.90 0.219

3 or more times a week 0.48 0.27–0.85 0.012 1.65 0.89–3.05 0.110 0.95 0.26–3.44 0.941

Perceived social support 0.94 0.92–0.97 <0.000 0.94 0.91–0.97 <0.000 0.93 0.89–0.99 0.011

Relationship satisfaction 0.93 0.88–0.98 0.006 0.96 0.90–1.02 0.213 0.87 0.77–0.98 <0.027

Inequitable distribution of domestic work 1.12 0.92–1.36 0.263 1.02 0.80–1.28 0.903 1.24 0.84–1.85 0.279

Expectant mother’s age 1.01 0.94–1.09 0.715 1.11 1.02–1.21 0.018 0.98 0.87–1.10 0.711

Expectant mother’s school education

<12 years (reference) 1.00 1.00 1.00

12 or more years 0.57 0.34–0.96 0.034 0.89 0.52–1.53 0.682 0.81 0.30–2.21 0.680

Expectant mother’s EPDS score 1.08 1.02–1.13 0.004 1.07 1.01–1.14 0.016 1.06 0.96–1.18 0.240

OR, Odds Ratio; CI, Confidence Interval; EPDS, Edinburgh Postnatal Depression Scale. Results adjusted for smoking status and alcohol consumption. Estimates in bold font indicate

statistical significance (p < 0.05). N = 1,027.

TABLE 4 | Latent transition probabilities.

Latent depression profile class at 8 weeks postpartum

Not depressed

(n = 789, 77%)

Anhedonic

(n = 138, 13%)

Anxious-worried

(n = 79, 8%)

Depressive

(n = 21, 2%)

Not depressed (n = 677, 66%) 0.884 0.083 0.028 0.004

Latent depression profile

class during pregnancy

Anhedonic (n = 178, 17%) 0.549 0.420 0.010 0.021

Anxious-worried (n = 142, 14%) 0.492 0.061 0.420 0.027

Depressive (n = 30, 3%) 0.265 0.118 0.281 0.337

Every transition probability describes the probability of class membership 8 weeks postpartum (columns) given class membership during pregnancy (rows). Transition probabilities in

bold font correspond to membership in the same latent status at both times. Darker shadings indicate higher probabilities. N = 1,027.

0.337 of remaining depressive at 8 weeks postpartum (T2).
For the other classes, probabilities of transitioning to the
depressive class ranged between 0.004 (not depressed) and
0.027 (anxious-worried).

DISCUSSION

This prospective population-based cohort study estimated
prevalence rates of paternal perinatal depression symptoms,
identified paternal perinatal depression profiles as well as
predictors of those latent depression profiles, and estimated latent
transition probabilities in the identified subgroups during the
perinatal period. Our data revealed four main findings. First,
about one in 10 expectant fathers reported depression symptoms;

lower rates were reported at 8 weeks postpartum. Second,
four qualitatively different depression profiles exist within the
study population, with two-thirds of the (expectant) fathers
experiencing no or few depression symptoms. Third, perceived
social support and relationship satisfaction may be protective
against paternal depression symptoms. Fourth, expectant fathers
with absence of depression are very unlikely to develop symptoms
at postpartum; those with symptomatology during pregnancy
are likely to experience improvement or even remission from
depression symptoms.

We found that rates of paternal depression symptoms
decreased from T1 to T2, with 9% during pregnancy (i.e., 5%
likely minor and 4% likely major depression) and 5% at 8
weeks postpartum (i.e., 2% likely minor and 3% likely major
depression). These prevalence rates are slightly lower than
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what was found as an overall rate in a previous meta-analysis
(19). However, the meta-analysis found that national origin of
the study accounted for considerable variability in depression
rates of fathers. While (expectant) fathers in the United States
reported somewhat higher depression rates (14.1% on average),
the average rate of the international studies was 8.2%, and thus
rather similar to our results. Further, a more recent meta-analysis
found an overall prevalence rate of paternal perinatal depression
of 8% (51). Likewise, in line with these meta-analyses’ results
suggesting that the first 3 months postpartum are characterized
by especially low depression rates (19, 51), we found lower
prevalence rates at 8 weeks postpartum compared to the prior
assessment during pregnancy. Still, a recent study among first-
time fathers identified a subgroup of fathers whose depressive
symptoms were highest at 1 year postpartum (52). Therefore,
data from a longer follow-up period are needed before more
definite conclusions can be drawn.

Further, four latent depression profiles emerged: most
(expectant) fathers did not exhibit any depression symptoms (not
depressed), whereas some reported mainly the absence of joy
(anhedonic) and some experiencedmainly self-blame andworries
(anxious-worried). The depressive profile was characterized by
endorsement to most symptoms of perinatal depression. Tuohy
and McVey conducted a principal component analysis of the
EPDS in recent mothers and found that the scale encompasses
three dimensions: depression, anhedonia, and anxiety (53).
Our own findings add and complement these prior findings
gained from a traditional variable-centered approach with a
person-centered approach proposing that the EPDS appears to
reflect important dimensionality both toward symptomatology as
well as toward inherent latent subgroups.

Even though we found some differential predictors of
the respective depression profiles, several of the potentially
modifiable predictors displayed similar patterns. All
three depression profiles with at least some depression
symptomatology (i.e., the anhedonic, anxious-worried, and
depressive class) reported lower social support and individuals
in the anhedonic and the depressive class were less satisfied
with their relationships. Hence, perceived social support and
relationship satisfaction served as protective factors; this finding
is similar to a previous study on emotional distress in couples
during pregnancy (54). Maternal depression, on the other hand,
served as a risk factor for both the anhedonic and anxious-worried
class, corresponding to results of a meta-analysis estimating
moderate maternal-paternal depression symptom correlation
(19). Interestingly, (expectant) fathers with an anhedonic profile
were less likely to engage in physical activity three or more
times a week compared to those with absence of depression
symptoms, whereas this association was not found in those
with an anxious-worried or depressive profile. Moreover, having
children below the age of 14 in the same household prior to
the index baby increased the risk for being categorized into the
depressive profile, but not into the anhedonic or anxious-worried
profile. Although our data do not allow causal inferences to be
made, this may have implications for the development of future
mental health interventions tailored to the respective paternal
depression profile.

Our results showed differential transitioning or stability
patterns in profile membership during the perinatal period. The
depressive profile was the least stable (as underlined by the fact
that fewer fathers scored above the EPDS major and minor
cut-offs during the postpartum period): the probability to be
classified as depressive at 8 weeks postpartum, if one was already
classified as depressive during pregnancy was 34%. In contrast, the
probability of remaining not depressed was 88%. Transitioning
into the depressive profile at 8 weeks postpartum was very
unlikely. This is entirely in line with findings from studies on
maternal perinatal depression showing that one of the most
important risks factors for postpartum depression is depressive
symptomatology during pregnancy (6, 7). Interestingly, the
anhedonic and anxious-worried profile exhibited somewhat
parallel courses and there were practically no transitions between
these two profiles. Rather, members of these two profiles either
stayed in the same profile or changed to the not depressed profile,
suggesting that they indeed represent qualitatively different
depression profile patterns.

These findings suggest that the ideal time to initiate
prevention measures is during the prenatal period, even in
individuals who have sub-clinical symptom levels. Furthermore,
it may be speculated that the anhedonic and anxious-worried
profiles are mildly symptomatic precursors of depression, and
thus may represent target groups for prevention with low
threshold symptomatology. However, we are unable to validate
the clinical significance of depression symptoms in these groups.

STRENGTHS AND LIMITATIONS

To our knowledge, this prospective population-based cohort
study is the first study to identify paternal perinatal depression
profiles together with their predictors and changes during the
perinatal period. We used state-of-the-art categorical latent
variable modeling; this technique allowed us to use all available
data of a large sample of (expectant) fathers, to classify them
into meaningful (a priori unknown) subgroups representing
unobserved heterogeneity in the larger population, and to
identify underlying covariates or mechanisms which cause the
heterogeneity. Despite our large sample size, some potentially
important predictors (e.g., socio-economic status) could not
be taken into account because of very small cell sizes in the
joint distribution. Further, transition probabilities could not be
predicted due to the same reason. As a result, parameter estimates
would not have been trustworthy. Another limitation is the lack
of measurements after 8 weeks postpartum, as previous literature
suggests that paternal depression could have a late onset (19).
Also, the assessment of depression symptoms was based on self-
report and depression symptoms may be under-reported due
to social desirability. Even though the EPDS has been validated
in numerous studies, this has been done primarily in women;
further, it is well-established that EPDS is a screening instrument
rather than a clinical diagnostic tool. Finally, selection bias
may have limited the generalizability for the whole population
of (expectant) fathers. The high proportion of higher-educated
participants may also be explained by characteristics of the
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recruitment setting. The Dresden population includes a large
number of university students and employees. Further, persons
with higher rather than lower socioeconomic status may be more
likely to take part in hospital information sessions and birth
preparation courses.

CONCLUSION AND DIRECTIONS FOR
FUTURE RESEARCH

This prospective population-based cohort study is the first study
to identify paternal perinatal depression profiles together with
their predictors and changes during the perinatal period. To this
end we used state-of-the-art categorical latent variable modeling
to classify our large sample of (expectant) fathers into meaningful
subgroups. The findings from this study suggest that future
research is warranted to examine whether the identified paternal
depression profiles have differential outcomes, particularly in
the context of person-centered prevention and intervention
strategies. In a similar vein, it would be of great relevance to
determine whether the depressive profile in fact represents a
group in need of clinical treatment. Finally, future studies ought
to investigate longitudinal trajectories of paternal depression,
taking into account additional measurement points as well as
modifiable risk factors. Following up the study’s participants, we
will be eventually able to do so with the DREAM study applying
growth mixture modeling (GMM).
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Background: Meta-analyses suggest an increased prevalence of paternal depression

during the perinatal period of around 10%. The relationship between paternal and

maternal symptoms, however, has received little attention.

Objective: To determine pooled estimates pertaining to the relationship between

paternal and maternal depression during the perinatal period according to the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses statement.

Data sources: Studies reporting on the relationship between depression in fathers and

mothers between the first trimester and the first year following childbirth were identified

using PubMed, PsycINFO, and EMBASE for the period between November 2009 and

February 2020.

Study selection: A total of 28 primary, empirical studies published in English or German,

reporting effect estimates for the relationship of depression in mother–father/partner

dyads, involving 11,593 couples, were included. Ten studies included multiple

assessments, resulting in 64 extracted effects.

Analysis: Information on correlations and odds ratios were extracted. Four

random-effects analyses were conducted for the pooled association between paternal

and maternal depression: (a) during the prenatal and (b) during the postnatal period,

as well as for the prospective relationships between (c) paternal depression and

maternal depression at a later timepoint, and (d) vice versa. Models were specified as

restricted maximum-likelihood estimation. Heterogeneity was assessed using H2 and

I2. Funnel plots, the Egger method, and the trim-and-fill test were used to assess

publication bias. Sensitivity analyses with and without studies for which we approximated

r were conducted.

Data synthesis: With substantial heterogeneity, positive associations were found

between paternal and maternal depression (a) during pregnancy (r = 0.238), (b) in the
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postnatal period (r = 0.279), as well as for the prospective relationship between (c)

paternal and later maternal depression (r = 0.192), and (d) maternal and later paternal

depression (r = 0.208).

Conclusion: Paternal depression showed positive correlations with maternal

depression across the perinatal period. Given notable methodological and cultural

heterogeneity and limitations of individual studies, it was not possible to further identify

determining or moderating factors. Increasing evidence for implications of parental

depression for child development warrants further scientific attention.

Keywords: depression, paternal, maternal, parental, perinatal, pregnancy, postnatal, childbirth

INTRODUCTION

A large body of research has established the adverse implications
of maternal symptoms of depression during pregnancy and
following birth for mothers, the family system, and child
development. In fact, with incidence rates between 10 and
30%, maternal postnatal depression has been documented as
the most frequent complication of childbirth (1–6). Although
less empirical attention has been devoted to paternal depression,
there is evidence that fathers are at an increased risk of depression
during pregnancy and the postnatal period as well (7–11).

Meta-analyses of studies on prevalence suggest that around
10% of men experience depression during the perinatal period
(10, 12). During pregnancy, paternal prenatal depression may
peak in the third trimester, with prevalence between 9 and 12%
(10, 12). Following birth, paternal postnatal depression may
peak at 3 to 6 months, with rates of up to 26% (10). Similar
to findings on the adverse effects of maternal psychopathology
on mothers’ health, birth complications, and child short- and
long-term development (13–16), several studies have reported
associations between paternal depression and negative child
outcomes (17–19).

Given that one can assume particular negative effects if
both parents are affected, it is remarkable that little is known
about the frequency, nature, and the effects of the association
of paternal and maternal depression in the perinatal period.
Depression affects not only the individual, but also the wider
social context (20). Within couples, shared environmental and
interpersonal (i.e., relationship) stressors are likely to affect both
parents and may ultimately contribute to the development of
depressive symptoms. This impact, however, may be bidirectional
in nature. For instance, compared to families without depression,
families with a depressed mother report a higher number of

stressors (21), as well as higher stress in various domains,

such as work, relationships, or children (22). In the family

context, marital dissatisfaction or conflict represents stressors

of particular importance because they may affect all family

members (23). Not surprisingly, marital conflict is associated
with depression (24, 25), and among depressed women, rates of
marital conflict and divorce are elevated (26, 27). Further, marital
dissatisfaction explains 18% of variance in wives’ and 14% of
variance in husbands’ depressive symptoms (28). Thus, couples
seem to be particularly vulnerable to co-occurring depressive

symptoms. This vulnerability may be augmented by additional
stressors related to pregnancy and the transition to parenthood.

To date, only one meta-analysis has evaluated the relationship
between paternal and maternal symptoms of depression in
the perinatal period (10). Based on 43 studies published
between 1980 and 2009, Paulson and Bazemore (10) reported a
positive, yet moderate correlation between paternal and maternal
depression. Although this initial meta-analysis has been updated
by Cameron and colleagues (12) with regard to prevalence
of paternal depression, a more recent meta-analytic synthesis
pertaining to the association between paternal and maternal
depression in the perinatal period is lacking. Since the completion
of the last meta-analysis in 2009, further studies reporting on
this association have been published, rendering an additional
systematic review and meta-analysis necessary.

The current study therefore provides a systematic review
and meta-analysis of the association between parental perinatal
depression in expectant and new fathers and mothers, taking
into consideration the conditional effect of assessment time,
with a distinguishing focus on prenatal and postnatal as well as
prospective effects.

METHODS

Protocol
The study was designed and written according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses statement.

Eligibility Criteria
For inclusion in this meta-analysis, we considered primary,
empirical studies published in English or German, using
quantitative analysis with measures of paternal and maternal
depression. We included studies reporting effect estimates for the
relationship of symptoms of depression inmother–father/partner
dyads. This comprised both observational studies (including
cohort, cross-sectional, and clinical studies) and experimental
studies. If a study published multiple times on an overlapping
sample, the most recently written article was included. If a study
reported multiple effect estimates for different timepoints, all
measurements were extracted. Conference abstracts, case studies,
dissertations/theses with a peer-reviewed published version, and
studies with nonhuman subjects were excluded.
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Information Sources and Literature Search
Electronic PsycINFO, MEDLINE, and EMBASE searches were
conducted from November 2009 to February 17, 2020, using
the search string “depression AND TI (paternal OR father
OR partner) AND TI (perinatal OR prenatal OR postnatal
OR postpartum OR peripartum OR pregnancy OR childbirth)”
for both PsychINFO and MEDLINE. For EMBASE, the
string was adapted to (“depression”/exp OR depression)
AND (paternal OR “father”/exp OR father OR “partner”/exp
OR partner) AND (“ti”/exp OR ti) AND (perinatal OR
“prenatal”/exp OR prenatal OR postnatal OR “postpartum”/exp
OR postpartum OR peripartum OR “pregnancy”/exp OR
pregnancy OR “childbirth”/exp OR childbirth).

Study Selection
Screening was conducted in Excel. After removing duplicate
articles, titles and abstracts were screened. Studies reporting an
association between paternal and maternal depression in the
perinatal period were included. This resulted in the exclusion
of several studies that did not include parent couples or only
examined paternal and maternal depression separately from
one another.

Summary Measure
If possible, Pearson and Spearman correlation coefficients (r)
were extracted. Alternatively, we calculated approximations of
the correlation coefficient for studies reporting odds ratios (ORs),
we followed Digby (29) and used the following tetrachoric

approximation: r = (OR3/4−1)

(OR3/4+1)
(30).

Data Collection Process
We developed a data extraction sheet in Excel and pilot tested
it in a random sample of 10 included studies and refined
it accordingly.

Methods of Analysis
Analyses were conducted in R Studio 1.1.456 using themetaphor
package (31). Four separate random-effects meta-analyses were
conducted. First, the pooled association between paternal and
maternal depression during pregnancy was estimated. Second,
the pooled association between paternal and maternal depression
in the postnatal period was estimated. Lastly, we additionally
pooled effects concerning the prospective relationships between
perinatal paternal depression at one timepoint and maternal
depression at a later timepoint and vice versa. Models
were specified as restricted maximum-likelihood estimation
providing an approximately unbiased and efficient estimator of
heterogeneity (32). Heterogeneity was assessed using H2, an
estimate of between-study heterogeneity, and I2, an estimate of
the total variance explained by heterogeneity.

Risk of Bias Across Studies

Visual inspection of funnel plots, Egger et al. (33) regression test
of funnel plot asymmetry and the trim-and-fill test (34) were used
to assess evidence for publication bias.

Sensitivity Analyses

We performed sensitivity analyses with and without studies for
which we approximated r to inspect the effect our calculations
had on the pooled estimates.

RESULTS

Study Selection
The search of PsycINFO, MEDLINE, and EMBASE provided
a total of 507 articles. After removing duplicates, the title
and abstract of 345 studies were screened. After title/abstract
screening, 264 studies were discarded as they did not meet
the prespecified inclusion criteria. Thus, 81 studies were
retrieved for full-text screening. Of these, 53 studies were
excluded as they did not report associations between paternal
and maternal depression, only reported on either paternal
or maternal depression, included duplicate samples, lacked
sufficient information, reported no original data, or were
unavailable in English or German. In addition, two studies
examined paternal depressive symptoms as a predictor of
maternal depression in multivariate models (35, 36), and two
reported concordance between parental depression trajectories
across the perinatal period through cross-tabs (37, 38). Although
these studies will be discussed below, they were not included
in the current meta-analysis because reported estimates could
not be statistically integrated. An overview of the study selection
process can be found in Figure 1.

The screening process resulted in a total of 28 articles. Of these
studies, 18 reported a single observation, whereas 10 included
multiple assessments at different timepoints, resulting in a total of
64 extracted effects. Inclusion ofmultiple effect sizes from a single
sample compromises the independence assumption of meta-
analysis (39). In order to minimize potential attrition biases,
primary analyses include the earliest reported estimate, which
is generally based on a larger preattrition sample size. Selection
yielded a total of 40 effects, which were classified as assessing
either the association between paternal and maternal depression
(a) during pregnancy (prenatal assessment), (b) during the
postnatal period (postnatal assessment), or (c) the prospective
association of perinatal paternal depression at one timepoint
on maternal depression at a later timepoint. The meta-analyses
pertaining to prenatal, postnatal, and prospective assessments
included k = 10 (40–49), k = 23 (42, 45, 47–67), and k = 7
(42, 47, 50, 52, 55, 60, 61) effects, respectively (Figure 1).

Study Characteristics
The included studies varied in design comprising cross-sectional
(n = 11) and longitudinal (n = 17) designs. For characteristics
of the 28 studies included in the meta-analyses (31–58), refer to
Tables 1A–D. Although studies originated in 16 countries, half
of them came from Italy (n = 7 studies) and the United States
(n = 7 studies). Whereas, the majority of studies (n = 27)
used self-report scales to assess parental depressive symptoms
[n = 22: Edinburgh Postnatal Depression Scale (EPDS), n =

2: Center for Epidemiologic Studies Depression Scale (CES-
D), n = 1: Beck Depression Inventory (BDI), n = 1: Hospital
Anxiety and Depression Scale (HADS), n = 1: Brief Symptom
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FIGURE 1 | Study selection for inclusion in meta-analyses.

Inventory (BSI)], one study employed the Structured Clinical
Interview for the DSM. Two studies reported associations of
parental depression using both the EPDS and the CES-D (47, 65).
As noted above, inclusion of multiple effect sizes from a single
sample compromises the independence assumption of meta-
analysis (39). Although CES-D estimates for these studies can
be found in Tables 1A–D for additional information, only EPDS
estimates were included in the primary analyses because this
measure was implemented in the majority of the other studies,
making the results more comparable.

Ten studies (36%) were based on community- or population-
based samples within birth cohort studies, three studies (11%)
recruited from maternity or postpartum units, and 14 studies
recruited from parenting/prenatal classes and other health

services (50%). Of the 28 studies, 19 reported whether couples

were married/cohabiting—in nine studies, all couples were

married/cohabiting; percentages of married/cohabiting couples

in the remaining 10 studies varied from 49% (67) to 99% (51).

Similarly, 21 studies reported primiparity proportions within the

sample. Four studies included only primiparous parents, and the

proportion of primiparous couples in the other studies ranged

from 36% (46) to 87% (42). One study focused on low-income

couples with Mexican–American fathers (67). Response rates
were reported in 19 studies and ranged from 26 to 97.5%, with
a median of 65% (first quartile= 50%, third quartile= 90%).

Sample sizes varied widely across studies (n= 40–5,350 couples),
with a median of 231 participants (first quartile = 111, third
quartile = 644). Overall, using sample sizes across the 28
studies, a total of 11,593 couples, that is, 23,186 participants, are
represented in this meta-analysis.

Data Synthesis
Association of Paternal and Maternal Depression

During the Prenatal Period

Central tendency and variability
Overall, the pooled association between paternal and maternal
depression during pregnancy (k= 10) was statistically significant,
r = 0.238 [95% confidence interval (CI) [0.157, 0.320], z = 5.71,
p < 0.0001]. For a graphical representation, refer to Figure 2. All
associations reported were positive without exemption.

The index of heterogeneity between the studies H2
= 3.25

(95% CI [1.58, 8.86]) was significant, Q(9) = 47.0, p < 0.0001,
suggesting that the observed variability in the effects is larger than
would be expected based on the sampling variance I2 = 69.25%
(95% CI [36.80, 88.71]).

Risk of bias across studies
From visual inspection, the funnel plot (Figure 3A) appears
asymmetrical. Based on the large heterogeneity observed between
studies, a random-random effects trim and fill model was
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TABLE 1A | Characteristics of studies included in meta-analysis for the association between paternal and maternal depression during the prenatal period.

Source Assessment

time

Location Depression

measure

No. couples Correlation paternal and

maternal depression

Prenatal assessment (n = 10)

Ahlqvist-Björkroth et al. (40) GW 20 Finland EPDS 147 0.21*

Brandão et al. (41) Average

GW 32

Portugal HADS 320 0.27*

Cussino et al. (42) Average

GW 36

Italy EPDS 63 0.24

El Marroun et al. (43) Average

GW 26

Netherlands BSI 461 0.21*

Formica et al. (44) GW 17–23 Italy CES-D 40 0.13

Gürber et al. (45) GW 20–25 Switzerland EPDS 140 0.11

Nasreen et al. (46) Third trimester Malaysia EPDS 583 3.95a,*

Paulson et al. (47) GW 28 US EPDS 78 0.27*

Stramrood et al. (48) During

pregnancy

Netherlands BDI-II 85 0.17

Top et al. (49) GW 37–40 Turkey EPDS 92 0.09

GW, gestational week; BDI, Beck Depression Inventory; BSI, Brief Symptom Inventory; CES-D, Center of Epidemiologic Studies Depression Scale; EPDS, Edinburgh Postnatal Depression

Inventory; HADS, Hospital Anxiety Depression Scale.
aOdds ratio.

*p < 0.05.

implemented to check for the presence of publication bias (34)
(Figure 3B). The overall pooled estimate increased to r = 0.291
(95% CI [0.216, 0.366], z = 7.57, p < 0.001) after imputing four
possible missing studies on the bottom right.

Sensitivity analysis
To control for the effect that the tetrachoric association might
have on the pooled estimate, we performed a sensitivity analysis,
excluding the study reporting an OR. Although exclusion of one
study (46) decreased the overall pooled estimate slightly, r =

0.208 (95% CI [0.159, 0.258]), it remained statistically significant
(z = 8.23, p < 0.0001).

Association of Paternal and Maternal Depression

During the Postnatal Period

Central tendency and variability
Overall, the pooled association between paternal and maternal
depression during the postnatal period (k = 23) was statistically
significant, r = 0.279 (95% CI [0.192, 0.367], z = 6.29, p <

0.0001). For a graphical representation, refer to Figure 4. Except
for one study, all reported associations were positive.

The index of heterogeneity between the studies H2
= 54.56

(95% CI [32.14, 117.28) was significant, Q(22)= 6376.4, p <

0.0001, suggesting that the observed variability in the effects is
larger than would be expected based on the sampling variance I2

= 98.17% (95% CI [96.89, 99.15]).

Risk of bias across studies
From visual inspection, the funnel plot (Figure 5A) appears
symmetrical and thus does not point toward the influence
of publication bias on the results. Nonetheless, based on the
heterogeneity observed between studies, a random-effects trim-
and-fill model was implemented to check for the presence of

publication bias (34) (Figure 5B). The overall pooled estimate
increased to r = 0.360 (95% CI [0.274, 0.446], z = 8.18, p <

0.001) after imputing seven possible missing studies on the right.
Similarly, the regression test for funnel plot asymmetry (33) was
statistically significant (z =−2.04, p= 0.04).

Sensitivity analysis
To control for the effect that the tetrachoric association might
have on the pooled estimate, we performed a sensitivity analysis,
excluding the two studies reporting an OR (64, 66). Moreover,
based on influential case analysis, we excluded one study (59)
reporting an unusually high correlation of r = 0.95. Although
exclusion of the three effects decreased the pooled estimate
slightly (r= 0.256 (95% CI [0.192, 0.319]), it remained significant
(z = 7.96, p < 0.0001).

Prospective Association Between Paternal and

Maternal Depression During the Perinatal Period

Central tendency and variability
The meta-analysis regarding the prospective association between
paternal depression at one point and maternal depression at
a later timepoint during the perinatal period (k = 7) yielded
statistically significant results, r = 0.192 (95% CI [0.129, 0.255],
z = 5.97, p < 0.0001). For a graphical representation, refer
to Figure 6. All prospective associations reported were positive
without exemption. Note that this meta-analysis is based on a
small set of studies, thus limiting the stability of estimated effects.

The index of heterogeneity between the studies H2
= 2.67

(95% CI [1.10, 21.69) was significant, Q(6)= 15.49, p = 0.02,
suggesting that the observed variability in the effects is larger than
would be expected based on the sampling variance I2 = 62.35%
(95% CI [9.08, 95.39]).
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TABLE 1B | Characteristics of studies included in meta-analysis for the association between paternal and maternal depression during the postnatal period.

Source Assessment time Location Depression measure No. couples Correlation paternal and

maternal depression

Postnatal assessment (n = 23)

Anding et al. (54) Within 2 weeks Germany EPDS 276 0.30*

Ayinde and Lasebikan (55) 6 weeks Nigeria SCID-I 331 0.06

Cheng et al. (56) 9 months US CES-D 5350 0.24*

Cussino et al. (42) Average 12 weeks Italy EPDS 63 0.38*

Epifanio et al. (57) 1 month Italy EPDS 53 −0.11

Gürber et al. (45) 1 month Switzerland EPDS 140 0.39*

Gao et al. (58) 6–8 weeks China EPDS 130 0.37*

Goyal et al. (59) 48 h India EPDS 479 0.95*

Gutierrez-Galve et al. (60) 8 weeks UK EPDS 3176 0.27*

8 monthsa 0.28*,a

Iles et al. (61) 6 weeks UK EPDS 212 0.30*

3 monthsa 0.19*,a

Kerstis et al. (62) 3 months Sweden EPDS 249 0.29*

Massoudi et al. (63) 3 months Sweden EPDS 858 0.23*

Nishigori et al. (64) 1 month Japan EPDS 1023 1.53b

Nishimura et al. (66) 4 months Japan EPDS 807 1.9b,*

Nishimura et al. (65) 1 month Japan EPDS 129 0.10

CES-Da 129 0.16a

Paulson et al. (47) 1 month US EPDS 78 0.05

3 monthsa 0.28*,a

6 monthsa 0.42*

1 montha CES-Da 0.28*,a

3 monthsa 0.26*,a

6 monthsa 0.31*,a

Roubinov et al. (67) 15 weeks US EPDS 92 0.05

Saxbe et al. (50) 1 month US EPDS 711 0.25*

6 monthsa 0.27*,a

12 monthsa 0.26*,a

Smith et al. (51) 3 months UK EPDS 705 0.22*

Stramrood et al. (48) 6 weeks Netherlands BDI-II 85 0.59*

Top et al. (49) 4–6 weeks Turkey EPDS 92 0.19

Vismara et al. (52) 3 months Italy EPDS 181 0.54*

6 monthsa 0.44*,a

Wynter et al. (53) 6 months Australia EPDS 172 0.18*

GW, gestational week; BDI, Beck Depression Inventory; CES-D, Center of Epidemiologic Studies Depression Scale; EPDS, Edinburgh Postnatal Depression Inventory; SCID-I, Structured

Clinical Interview for the DSM.
aNot included in the analysis.
bOdds ratio.

*p < 0.05.

Risk of bias across studies
The low number of studies limits interpretability of the following
procedures. From visual inspection, the funnel plot (Figure 7A)
appears symmetrical. In line with the visual inspection, the
regression test for funnel plot symmetry (33) was not statistically
significant (z = 0.60, p = 0.548). The trim-and-fill procedure
(34), however, suggests one missing study on the left side
(Figure 7B). After imputing this value, the overall pooled
estimate decreases to r = 0.182 (95% CI [0.12, 0.24], z = 5.67,
p < 0.001).

Prospective Association Between Maternal and

Paternal Depression During the Perinatal Period

Central tendency and variability
The meta-analysis regarding the prospective association between
maternal depression at one point and paternal depression at
a later timepoint during the perinatal period (k = 6) yielded
statistically significant results, r = 0.208 (95% CI [0.180,
0.237], z = 14.48, p < 0.0001). For a graphical representation,
refer to Figure 8. All but one of the prospective associations
reported were positive. Note that again, this meta-analysis is
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TABLE 1C | Characteristics of studies included in meta-analysis for the prospective association between paternal depression at one timepoint and maternal depression

at a later timepoint.

Source Assessment time Location Depression measure No. couples Correlation paternal and

maternal depression

Prospective assessment T1 father–T2 mother (n = 7)

Ayinde and Lasebikan (55) At birth−6 weeks PN Nigeria SCID-I 331 0.01

Cussino et al. (42) Average GW 36–12 weeks PN Italy EPDS 63 0.34*

Gutierrez-Galve et al. (60) 8 weeks−8 months PN UK EPDS 3176 0.21*

Iles et al. (61) 6 weeks−3 months PN UK EPDS 212 0.28*

Paulson et al. (47) GW 28–1 month PN US EPDS 78 0.15

GW 28–3 months PNa 0.28*

GW 28–6 months PNa 0.28*

1–3 months PNa 0.29*

1–6 months PNa 0.25*

3–6 months PNa 0.33*

GW 28–1 month PNa CES-Da 78 0.27*

GW 28–3 months PNa 0.24*

GW 28–6 months PNa 0.32*

1–3 months PNa 0.28*

1–6 months PNa 0.22*

3–6 months PNa 0.27*

Saxbe et al. (50) 1–6 months PN US EPDS 711 0.19**

1–12 months PNa 0.20*

6–12 months PNa 0.18*

Vismara et al. (52) 3–6 months PN Italy EPDS 181 0.23*

GW, gestational week; PN, postnatal; CES-D, Center of Epidemiologic Studies Depression Scale; EPDS, Edinburgh Postnatal Depression Inventory; SCID-I, Structured Clinical Interview

for the DSM.
aNot included in the analysis.

*p < 0.05.

based on a small set of studies, thus limiting the stability of
estimated effects.

The index of heterogeneity between the studies H2
= 1.00

(95% CI [1.00, 17.13]) was not significant, Q(5)= 7.28, p= 0.20.

Risk of bias across studies
The low number of studies again limits interpretability of
the following procedures. From visual inspection, the funnel
plot (Figure 9A) appears symmetrical. In line with the visual
inspection, the trim-and-fill procedure (34) lends further support
(Figure 9B), and the regression test for funnel plot symmetry (33)
was not statistically significant (z = 0.26, p= 0.793).

Post hoc analyses
Two of the 28 included studies (47, 65) reported correlations
between paternal and maternal depressive symptoms using both
the EPDS and the CES-D. As noted above, for the main analysis
we included reported EPDS effects. Nonetheless, in the previous
meta-analysis (10), depression measures were selected based on
their development for bothmen andwomen (e.g., CESD) vs. their
development for postpartum women (e.g., EPDS). We therefore
followed the same steps described above to additionally run
meta-analyses using the reported CES-D effects.

The overall pooled estimate for the association between
paternal and maternal depression during pregnancy remained

stable, r = 0.243 (95% CI [0.161, 0.325], z = 5.82, p <

0.0001), as did the overall pooled estimate for the prospective
association between paternal and maternal depression
during the perinatal period, r = 0.20 (95% CI [0.136,
0.264], z = 6.12, p < 0.0001). The overall pooled estimate
increased slightly for the association between paternal
and maternal depression during the postnatal period, r =

0.291 (95% CI [0.206, 0.375], z = 6.74, p < 0.0001) and
the prospective association between maternal and paternal
depression, r = 0.211 (95% CI [0.183, 0.240], z = 14.70,
p < 0.0001).

Moderator analysis
Across studies, we observed substantial variability in postnatal
assessment timepoints, ranging from within 2 days (59) to 9
months (56) following birth (Table 1C). To examine postnatal
assessment timepoint as a moderator, we divided studies
into three categories, based on time intervals commonly
employed in the literature, namely, (a) within 1 month,
(b) between 1 and 3 months, and (c) more than 3 months
following birth. Postnatal assessment timepoint did not
moderate the association between maternal and paternal
depressive symptoms during the postnatal period [Q(2) = 1.12,
p= 0.57].
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TABLE 1D | Characteristics of studies included in meta-analysis for the prospective association between maternal depression at one timepoint and paternal depression

at a later timepoint.

Source Assessment time Location Depression measure No. couples Correlation paternal and

maternal depression

Prospective assessment T1 father–T2 mother (n = 6)

Cussino et al. (42) Average GW 36–12 weeks PN Italy EPDS 63 0.35*

Gutierrez-Galve et al. (60) 8 weeks−8 months PN UK EPDS 3176 0.22*

Iles et al. (61) 6 weeks−3 months PN UK EPDS 212 0.18*

Paulson et al. (47) GW 28–1 month PN US EPDS 78 0.11

GW 28–3 months PNa 0.17

GW 28–6 months PNa 0.14

1–3 months PNa 0.10

1–6 months PNa
−0.04

3–6 months PNa 0.27*

GW 28–1 month PNa CES-Da 78 0.28*

GW 28–3 months PNa 0.21

GW 28–6 months PNa 0.20

1–3 months PNa 0.13

1–6 months PNa 0.17

3–6 months PNa 0.07

Saxbe et al. (50) 1–6 months PN US EPDS 711 0.14*

1–12 months PNa 0.21*

6–12 months PNa 0.24*

Vismara et al. (52) 3–6 months PN Italy EPDS 181 0.27*

GW, gestational week; PN, postnatal; CES-D, Center of Epidemiologic Studies Depression Scale; EPDS, Edinburgh Postnatal Depression Inventory.
aNot included in the analysis.

*p < 0.05.

DISCUSSION

In this systematic review and meta-analysis of studies published
within the last decade, we aimed to expand current knowledge
regarding the relationship between paternal and maternal
depression in expectant and new fathers and mothers.
Overall, four separate meta-analyses were performed. Despite
considerable variability, pooled estimates provide overwhelming
evidence for (1) a positive association between paternal and
maternal depressive symptoms during pregnancy, (2) following
birth, and (3) a prospective association between parental
symptoms. Interpretation of the latter is limited because of a
small number of studies reporting a prospective association.

Our findings add to the 2010 meta-analysis by Paulson and
Bazemore (10), which synthesized 13 estimates pertaining to the
correlation between paternal and maternal depressive symptoms
in the perinatal period, reporting a pooled association of r =

0.308. Overall, the results reported herein are comparable to

those of the previous meta-analysis (10). It should, however,

be noted that Paulson and Bazemore’s main focus was on
the point prevalence of paternal depressive symptoms. In
contrast, we focused on the relationship between maternal and
paternal symptoms before and after birth, as well as on the
prospective relationship between the two in both directions.
When comparing the pooled effect sizes reported herein with
those reported by Paulson and Bazemore, it should be taken

into consideration that we conducted separate random-effects
analyses for prenatal and postnatal timepoints, whereas Paulson
and Bazemore included effects from both periods in one
analysis. Taken together, however, the previous meta-analysis
and our findings indicate a positive association between paternal
and maternal depressive symptoms during pregnancy and
following birth.

It must be noted that considerable variability was observed
in reported relationships between paternal and maternal
depression. This heterogeneity is indicative of between-study
differences, although caution is warranted when interpreting
the indices of heterogeneity in small meta-analyses (68).
Nonetheless, closer inspection of the studies identified in our
literature search revealed important between-study variation. For
example, studies varied in the exact timepoint of assessment.
Unfortunately, study count did not allow for inclusion of
assessment time as a moderator in the meta-analyses regarding
parental depression during pregnancy and the prospective
association. We could, however, perform moderation analysis
for the association between paternal and maternal depression
during the postnatal period. Results indicated that the pooled
estimate did not vary significantly depending on assessment
within 1 month, between 1 and 3 months, or more than 3 months
following birth.

The multitude of study locations may offer another possible
explanation for the observed heterogeneity. The 28 studies

Frontiers in Psychiatry | www.frontiersin.org 8 October 2020 | Volume 11 | Article 563287145

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Thiel et al. Parental Perinatal Depression: Meta-Analysis

FIGURE 2 | Forest plot of the analysis of the association between paternal and maternal depression during the prenatal period. Weighted effect size and 95% CI are

presented on the right.

FIGURE 3 | Funnel plots before (A) and after (B) applying trim-and-fill method corresponding to the meta-analysis on the association between paternal and maternal

depression during the prenatal period. The open dots indicate imputed studies.
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FIGURE 4 | Forest plot of the analysis of the association between paternal and maternal depression during the postnatal period. Weighted effect size and 95% CI are

presented on the right.

included in the present meta-analyses stemmed from 16 different
countries. Although this variability did not allow for meaningful
moderator analysis, one could argue for the practical relevance
of variability due to different locations, which in this case may
offer valuable information for scientific practice. Different study
locations may represent culturally diverse samples, particularly
with regard to romantic relationship arrangements, as well
as living/cohabiting, and work and parenting practices. For
instance, in some regions of the world, fathers may be somewhat
more involved in their partners’ pregnancy and infant care,
whereas in other regions, more conservative and traditional
parenting roles may still prevail, ultimately also limiting fathers’
time and involvement with mothers and newborns. Nonetheless,
although pooled estimates were small to moderate in size, given
the internationality of included effects and samples, we may
conclude that the relationship between paternal and maternal
depression in the perinatal period may be stable and observable
across cultures.

Additionally, we observed that only one study utilized
interview methods, all other studies relied on validated self-
report measures to assess symptoms of depression. Thus,
there were too few interview studies and too many different
questionnaires to conduct reliable instrument-by-instrument

moderator analyses. Further, the heavy reliance on subclinical
samples consisting largely of individuals who may report
depressive symptoms and impairment, but who do not meet full
diagnostic criteria for depression (10, 69), should be taken into
consideration in light of the so-called “postpartum blues.” The
postpartum blues denotes deteriorations in mood during the first
weeks following childbirth and affects up to 85% of mothers (70).
How and if the postpartum blues manifests in fathers remain to
be further investigated.

In the previous meta-analysis examining parental depression
during the perinatal period, Paulson et al. (10) note that
paternal depression has almost exclusively been examined in
the context of studies focusing on index mothers or children.
Over the past decade, this observation still seems to hold
true. For instance, although marital/relationship dissatisfaction
is among the strongest predictors of maternal depression (71),
investigations of various relationship types and thus variability
in parental couples are virtually nonexistent. To this end,
examinations of parental depression in homosexual couples,
adoptive parents, parents who do not cohabitate, or couples in
which themale partner is not the biological father of the child can
offer ample grounds for future scientific attention. In addition,
the field of interpersonal partner violence has grown over the past
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FIGURE 5 | Funnel plots before (A) and after (B) applying trim-and-fill method corresponding to the association between paternal and maternal depression during the

postnatal period. The open dots indicate imputed studies.

FIGURE 6 | Forest plot of the analysis of the prospective association between paternal depression at one timepoint and maternal depression at a later timepoint

during the perinatal period. Weighted effect size and 95% CI are presented on the right.

years and may be a factor of interest to consider in future studies
on perinatal parental depression.

Further, causal relationships between paternal and maternal
depression have been proposed in the past (9, 72, 73), but none of
the studies included in this meta-analysis offered methodology
appropriate to establish causality. Although based on a small

number of studies, our meta-analysis on the prospective
relationship suggests that paternal depressive symptoms during
the perinatal period can predict maternal depressive symptoms
at a later point in time. Nonetheless, future investigations
pertaining to the direction of effect are warranted in particular
in order to assess means of screening and prevention.
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FIGURE 7 | Funnel plots before (A) and after (B) applying trim-and-fill method corresponding to the prospective association between paternal depression at one

timepoint and maternal depression at a later timepoint during the perinatal period. The open dots indicate imputed studies.

FIGURE 8 | Forest plot of the analysis of the prospective association between maternal depression at one timepoint and paternal depression at a later timepoint

during the perinatal period. Weighted effect size and 95% CI are presented on the right.
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FIGURE 9 | Funnel plots before (A) and after (B) applying the trim-and-fill method corresponding to the prospective association between maternal depression at one

timepoint and paternal depression at a later timepoint during the perinatal period.

It should additionally be acknowledged that several studies
could not be included in this meta-analysis as a result of
the statistical estimates reported. For instance, two studies
were identified in which partners’ depressive symptoms were
implemented in multivariate regression models to predict
maternal postnatal depression (35, 36). Both studies reported
partners’ symptoms to significantly predict maternal depression
while taking into account various other predictors (35, 36).
Two additional studies (37, 38) reporting congruence rates of
symptom trajectories over the perinatal period could not be
included in this meta-analysis. Whereas, Kiviruusu et al. (38)
reported that paternal and maternal trajectories were highly
associated with each other, Korja et al. (37) noted considerable
congruence only between fathers and mothers categorized
in the consistently low symptom trajectories. Considering
the overwhelming reliance on community samples in which
depressive symptoms were generally low, these studies further
support the pooled estimates reported in this meta-analysis.

LIMITATIONS

Several limitations of the current meta-analysis should be noted.
First, because studies varied in methodology and assessment
timepoints, considerable heterogeneity was observed. Although
we utilized four separate random-effects meta-analyses to clarify
associations at different timepoints during the perinatal period
and were able to establish that assessment time was not a
significant moderator of the association during the postnatal
period, the rather small number of studies included may have
overshadowed relevant time differences. Second, potential bias

in our results may stem from limitations of the individual
studies included herein. For instance, point estimates were
drawn from a pool of studies heterogeneous in terms of
study country, but rather homogeneous in terms of couple
characteristics with the vast majority being married and/or
cohabiting. Further, all but one study included relied solely on
self-report measures, limiting the interpretation of our results
to depressive symptoms in subclinical populations rather than
couples with clinical diagnoses. Third, our findings suggest
potential publication biases pertaining to studies included in
the prenatal and postnatal meta-analyses. Interestingly, however,
tests did not point toward missing null results, but rather,
potential missing studies were identified as those reporting
stronger effects. Given the unlikeliness of unpublished strong
effects, we must take into account that all procedures utilized
here perform only adequately in light of a limited number of
studies and considerable heterogeneity (34, 74). Lastly, because
gold-standard procedure for reviews includes data extraction
by two independent raters, it should be acknowledged that
study screening and data extraction were only performed by FT,
although M-MP cross-checked extracted data.

CONCLUSION

Keeping in mind the aforementioned limitations, this meta-
analysis provides further evidence for a low to moderate
association between paternal and maternal depressive
symptoms during pregnancy, in the postnatal period, as
well as prospectively. These findings offer several implications
for clinical practice. In most countries, the perinatal period
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represents a time of rather frequent medical contacts. Positive
screening of mothers should therefore prompt clinical attention
to fathers. Similarly, preventive and clinical efforts should take
into account the family system and partners in particular, rather
than focusing solely on the individual. Although it is beyond
the scope of this meta-analysis to address the interesting issue
of how the co-occurrence of maternal and paternal depressive
symptoms affects respective outcomes, given the notable
heterogeneity and limitations in currently reported studies, as
well as the increasing evidence for the implications of parental
depression for emotional and behavioral child development
(13–19), further scientific attention is certainly warranted.

Future research in this area should focus on inclusion of
couples, in various constellations, and at-risk couples in order
to shed further light onto the interdependence of depressive
symptoms in couples during the transition to parenthood.
Besides contributing to our growing understanding in the field,
this may enhance early identification and offer grounds for
improving preventive and clinical interventions in order to
optimize perinatal mental health services, ultimately benefiting
mothers, fathers, and children.
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Research has demonstrated the short- and long-term impacts of maternal mental

health and well-being on children’s emotional and behavioral outcomes. It is thus

important to better understand the antecedents of maternal depression and stress.

The aim of this study was to determine whether the contribution of perceived paternal

involvement to account for mothers’ depression and parental stress was mediated by

relationship factors such as parenting alliance and dyadic adjustment. A second aim

was to determine whether these relationships hold equally true in mothers of infants

and young toddlers (0–24 months) and mothers of older children (25 months and

older). Cross-sectional data were collected from 447 mothers. Mothers reported on their

perceptions of paternal involvement with childcare responsibilities, dyadic adjustment,

parenting alliance, parenting stress, and depression. Multi-sample path modeling

analyses were conducted. Results revealed that perceived paternal involvement was

positively related to both dyadic adjustment and parental alliance, that parenting alliance

was negatively related to all three subscales of parenting stress and mothers’ depression

but that dyadic adjustment was negatively related to parenting distress (one subscale

of parenting stress) and mothers’ depression. Results from the multi-sample analyses

indicated that the pattern of relationships was the same in the two groups, but that the

model was not invariant. The most notable difference was that parenting alliance did

not significantly account for depression in the mothers of younger children. Correlates

of maternal mental health and well-being identified in this study could be useful when

designing psychological interventions for mothers and fathers.

Keywords: maternal depression, parenting stress, paternal involvement, dyadic adjustment, parental alliance,

maternal mental health

INTRODUCTION

A growing body of research clearly indicates the contribution of maternal mental health and
well-being to children’s behavioral and emotional outcomes (1–6), but fewer studies have focused
on the relational predictors of maternal mental health and well-being. Partner social support
(7–11), and more importantly, fathers’ active participation in childcare responsibilities (12, 13),
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appear to be important predictors of maternal mental health
and well-being. Furthermore, recent research (14–16) suggests
that elements of mothers’ relationships with their partner might
contribute to explaining the link between paternal involvement
and maternal mental health and well-being. In the present study,
we thus posited the hypothesis that mothers’ satisfaction with
their relationship with their partner, operationalized as dyadic
adjustment and parenting alliance, mediates the relationship
between mothers’ perceptions of paternal involvement and two
dimensions of maternal mental health and well-being: parenting
stress and depression.

A number of studies have highlighted the relationship between
partner support and women’s anxiety and depression in the
antenatal period (7, 9, 10) as well as in the postpartum
period (9). Yet the father’s role involves more than supporting
the mother. Recently, the constructs of paternal involvement
(involvement with parenting responsibilities) have also been
studied in relation to mothers’ mental health and well-being.
For instance, significant negative associations have been reported
between paternal involvement and maternal parenting stress
(12). However, the extent to which mothers’ perceptions of
paternal involvement help account for their mental health and
well-being remain a little-known field of study.

The changes that happen in a couple’s life when they become
parents have been shown to influence a number of relationship
factors, such as marital satisfaction (17, 18), which in turn
contribute to explaining maternal mental health and well-being
(19–21). For instance, Clout and Brown (22) showed that
women’s dyadic satisfaction late in pregnancy was a significant
predictor of their depression and anxiety levels 4–6 months
postpartum, with high dyadic satisfaction being associated with
better outcomes. Thus, to better understand what may explain
maternal mental health and well-being, it is important to
consider the quality of the marital relationship.

Parenthood is not necessarily associated with lower marital
satisfaction in couples. One element that appears to support the
maintenance of a positive marital relationship is the relationship
between the mother and the father in their role as parents,
that is, their coparenting relationship or alliance. Coparenting
alliance is defined as ways in which parents support or undermine
each other in their role as parents (16). Le et al. (15) reported
that the levels of women’s perceived coparenting alliance when
their child was 6 months old predicted their evaluation of the
quality of their relationship with their partner when the child
was 3 years old. Likewise, Don and colleagues (14) reported
that perceptions of the coparenting alliance, as reported by
mothers of children aged 4 months, were a significant predictor
of maternal relationship satisfaction when their children were 9
months of age. The coparenting alliance has also been associated
with maternal well-being. For example, Schoppe-Sullivan and
colleagues (13) determined that mothers who perceived greater
supportive coparenting when their child was 3 months old
experienced lower levels of parenting stress when the child was
9 months old.

In the present study, in addition to exploring the hypothesis
mentioned above, we further sought to determine whether the
same patterns of mediational relationships could be found in

both mothers whose youngest child was aged 24 months or less
and those whose youngest child was aged 25 months or older.
Based on past studies, we believe it is important to distinguish
between the first 2 years of parenting and later childhood.
Indeed, past studies suggest that even though chronicity of
maternal depression is highly important, depression emerging
in the first few years after birth can greatly influence children’s
outcomes (6, 23). Thus, when studying the antecedents of
mothers’ mental health and well-being, it appears important to
distinguish between the initial postpartum period (i.e., first 2
years) and the later childhood period.

MATERIALS AND METHODS

Participants and Procedure
A descriptive correlational study was conducted with a sample
of 447 mothers recruited from 2013 to 2016 across Quebec,
Canada, through key informants and social media messages.
Key informants in community and healthcare organizations
informed mothers about the research project through pamphlets.
To participate, mothers needed to be the biological mother
of a child <5 years old and be able to read and understand
French. Mothers in the sample had a mean age of 29.43 years
(SD = 4.48, min = 18, max = 44), and the mean age of their
youngest child’s father was 32.36 years (SD = 5.89, min = 19,
max = 66). Most mothers were born in Canada (93.7%), had
at least a post-secondary level of education (79.6%), and had
a household income of $70,000 or more (58.6%, n = 262). In
terms of employment, 41.2% of the mothers had a full-time job
or were self-employed, 12.1% had a part-time job, 16.8% were
either students or unemployed, and 26.0% were on maternity
leave. Forty per cent of the mothers were married, and 60%
were in common-law unions. The age of their youngest child,
at the time they completed the questionnaire, varied from <1
to 72 months (M = 22.2 months, Med = 18.0, SD = 17.0).
The mothers had from one to five children each (M = 1.9,
Med = 2, SD = 0.9). This sample was comparable in profile
to previous studies we have carried out in Quebec (Canada)
with francophone parents (24, 25). In Quebec, from 2013 to
2016, roughly 37% of children were born to parents who were
married, with most born to two parents in a common-law
union (26). For the same time period, 64, 6% to 67, 3% of
women aged 25–34 years in Quebec held a post-secondary
degree (college or university) (27) and the average income of
two-parent households with children ranged from 112,700 to
118,600$ (28). Thus, the present sample is slightly more educated
than women of the same age in Quebec. There were no significant
demographic differences between the two groups of mothers
(0–24 months and 25+ months). Of specific interest is the
confirmation that mothers in each group had, on average, the
same number of children (M= 1.84 and 1.89 respectively, Mann-
Whitney U standardized test = 1.61, p = 0.11). The mean age
of mothers’ youngest child was 11.2 months (SD = 7.0) in the
0–24 months group and 40.3 months (SD = 12.6) in the 25+
months group [t(230.72) = 27.51, p < 0001, adjusted for unequal
variances]. To reach a less advantaged population, participants
were given the option of filling in the questionnaire online or
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on paper, as they preferred. Questionnaires took about 45min
to complete.

Protection of human participants was reviewed and approved
by the institutional review boards of the Université du Québec
(CER-12-184-04-04.01) and the participatingmedical centers. All
participants provided informed consent prior to participating
in the research. Online participants needed to give online
consent prior to accessing the questionnaires. All participants
had the right to withdraw from the study at any time
without prejudice. The dataset used and analyzed during the
current study is available from the corresponding author on
reasonable request.

Measures
Perceived paternal involvement. Participants completed a
measure of paternal involvement (29), which is composed
of 52 items reflecting tasks performed by fathers with
respect to their children. Sample items are that the father
“puts your child to bed at night” and “comforts your child
when he or she cries.” Answers are provided on a scale
of 1 (never) to 6 (every day). Total score of the scale is
obtained by computing the average of the items. A higher
score indicates a greater degree of paternal involvement as
perceived by the mother. The internal consistency of this scale
for the present sample was excellent, with a Cronbach’s alpha
of 0.94.

Mothers’ satisfaction with their relationship with their
partner was assessed for two distinct relational dimensions:
coparental and marital relationships. Coparenting alliance.
Participants completed the Parenting Alliance Inventory (30).
This instrument consists of 20 items on a 5-point Likert
scale ranging from 1 (strongly disagree) to 5 (strongly agree)
measuring the extent to which the partners form a team to
perform the various tasks associated with parenting. A sample
statement is, “My spouse tells me I am a good parent.” The total
score of the scale is obtained by computing the average of the
20 items. Thus, scores can vary between 1 and 5, with higher
scores indicating stronger coparenting alliance. The internal
consistency of this scale for the present sample was excellent, with
a Cronbach’s alpha of 0.96.

Dyadic adjustment. To assess the quality of the marital
relationship, participants completed a short version of the Dyadic
Adjustment Scale (31) translated into French by Sabourin et al.
(32), composed of four statements with responses ranging from
0 (never) to 5 (always). A sample statement is, “Do you confide
in your partner?” The total score of the scale is obtained by
adding up the scores (range 0 to 20) on the statements: the higher
the score, the better the quality of the marital relationship. The
internal consistency of this scale for the present sample was good,
with a Cronbach’s alpha of 0.85.

Mothers’ mental health and well-being was examined with
measures of depression and parenting stress. Depression.
Mothers’ current level of depressed mood was assessed with the
Beck Depression Inventory [BDI, Beck et al. (33)]. This measure
is composed of 21 items answered on a 4-point scale representing
increasing levels of depressed behaviors (0 = I don’t cry more
than before, to 3 = I would like to cry but I’m not able to). The

internal consistency of this scale for the present sample was good,
with a Cronbach’s alpha of 0.88.

Parenting stress. Participants completed the 36-item Parenting
Stress Index [PSI (34) translated into French by Bigras et al.
(35)]. This measure reflects the level of stress felt by parents
regarding their parenting role, their child’s temperament, and
their interactions with their child. The measure is divided
into three subscales, each containing 12 items: parenting
distress (present sample Cronbach’s alpha = 0.83), difficult child
(present sample Cronbach’s alpha = 0.87), and parent–child
dysfunctional interactions (present sample Cronbach’s alpha =

0.82). Sample statements for the different subscales include:
parenting distress— “I often have the feeling that I cannot handle
things very well;” difficult child— “My child doesn’t seem to
smile as much as most children;” parent-child dysfunctional
interactions– “My child’s behavior is more of a problem than I
expected.” Scores on each subscale can range from 12 to 60, with
a higher score indicating more stress.

Data Analysis
Descriptive analyses were performed to ensure that all variables
were normally distributed. Missing data, which constituted
<10% of the data, were replaced using the mean of each
variable. Multivariate and univariate analyses of variance were
also conducted to detect differences on each variable between
the two groups of mothers (divided according to age of youngest
child, see below). IBM Statistical Package for the Social Sciences
(SPSS) for Windows, version 20.0 (IBM Corp. 2011) was used for
these analyses. Path modeling analyses with observed scores were
performed using LISREL 8.80 (36). The analyses were conducted
with the covariance matrix using the maximum likelihood
estimation procedure. The goodness-of-fit indices selected to
determine the adequate fit of the data to the models were the
chi-square goodness-of-fit statistic; the Root Mean Square Error
of Approximation (RMSEA) and its 90% confidence interval; the
Normed Fit Index (NFI); the Non-Normed Fit Index (NNFI); the
Comparative Fit Index (CFI); the Goodness of Fit Index (GFI),
and the Standardized Root Mean Square Residuals (SRMR) (37).
The following goodness-of-fit guidelines were followed: a non-
significant chi-square statistic, NFI, NNFI, CFI and GFI indices
above 0.90 (38), a RMSEA below 0.08 and the upper limit of
its 90% confidence interval smaller than 0.10, (39) and, finally,
a SRMR below 0.05.

Multi-sample analyses were then conducted to determine
whether the proposed path model was valid across subgroups
based on the age of participants’ youngest child. To properly
conduct multi-group analyses, the following four-step procedure
was followed: (1) test the selected model with the total sample;
(2) test the multi-group model specifying that the same patterns
of associations must be found in all subgroups, yet with all
parameters estimated freely, thus allowing estimates to vary
between groups; (3) test the multi-group model specifying that
the associations are invariant in all subgroups (i.e., parameter
estimates constrained to be equal across groups); and (4)
compute the chi-square difference between the multi-group
path model’s chi-squares and the chi-square of the final model
with the entire sample. A non-significant chi-square difference
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demonstrates that the same patterns can be found in all
subgroups or, in the case of the test of invariance model,
that the relationships are invariant between the two groups
[see Deng et al. (40)]. For all models, indirect effects and
95% confidence intervals were estimated using bias corrected
bootstrapped confidence intervals based on 5,000 samples, using
the PROCESS macro for SPSS version 3.2.

RESULTS

Observed Differences Based on the Age of
Participants’ Youngest Child
Two groups were created based on the age of participants’
youngest child. Building on previous research, we created a first
group composed of the mothers of children between 0 and
24 months of age and a second group of mothers of children
aged 25 months and older. A multivariate analysis of variance
(MANOVA) was conducted on key study variables, followed
by univariate analyses of variance (ANOVAs), to determine
whether the two groups differed on the study’s variables. The
MANOVA indicated that the mothers whose youngest child
was 0–24 months of age fared slightly better overall on study
variables than those whose youngest child was 25 months
or older [F(7,439) = 4.36, p = 0.0001, partial η

2
= 0.065].

Results for univariate ANOVAs are presented in Table 1. These
more specifically suggested that perceived paternal involvement,
parenting alliance, and dyadic adjustment were significantly
higher in mothers of younger children and that two subscales
of parenting stress (parent-child dysfunctional interaction and
difficult child) were significantly higher in the mothers of the
older children, although effect sizes were generally small (η2 of
0.01 is a small effect whereas and η

2 of 0.06 is a medium sized
effect according to Cohen (41).

Path Model for Total Sample and for
Groups of Mothers Distinguished by Age of
Youngest Child
The path model tested in the present study was composed
of nine observed variables; three exogenous observed variables
(perceived paternal involvement, household income, youngest
child’s age) and six endogenous variables (dyadic adjustment,
coparenting alliance, depression, and the three subscales of
parenting stress). Table 2 presents the correlations between
study variables for each of the two groups distinguished by
age of mothers’ youngest child (0–24 or 25+ months). In both
groups, correlations between key model variables are in the
expected direction, of medium to large effect size (41) and
nearly all attain significance (p < 0.05). Age of the youngest
child and household income are generally not significantly
associated with the key study variables within each group.
This suggest that the residual variability in the youngest child’s
age with groups is unrelated to the key variables, whereas
household income only modestly correlates with two of the seven
key variables.

The first model tested the hypothesis that dyadic adjustment
and coparenting alliance mediate the associations between

perceived paternal involvement and the four maternal outcome
variables, that is maternal depression and each of the three
parental stress subscales. Covariances were specified between the
two mediators as well as between the four outcome variables. The
model had a satisfactory fit to the data [χ2 (df = 16, n = 451) =
39.93, p = 0.001, RMSEA = 0.06 (0.03; 0.08), NFI = 0.98, NNFI
= 0.97, CFI= 0.98, GFI= 0.98 and SRMR= 0.04]. Inspection of
the standardized results indicated non-significant paths between
dyadic adjustment and two parenting stress subscales: parent-
child dysfunctional interactions and difficult child. A second
model was tested in which these two parameters were fixed at
zero (paths removed). This second model also adequately fit the
data [χ2 (df = 18, n = 451) = 39.44, p = 0.003, RMSEA =

0.05 (0.03; 0.07), NFI = 0.98, NNFI = 0.97, CFI = 0.99, GFI
= 0.98 and SRMR = 0.04]. Although not very different from
the initial model, this second model was preferred because all
estimated paths were found to be significant and because the
inspection of the residual matrix did not suggest any additional
significant relationships. This solution was retained as the total
sample model (Table 3).

Results of the total sample are presented in Figure 1.
Perceived paternal involvement positively and significantly
explained both dyadic adjustment and coparenting alliance,
but direct paths to maternal depression and parental stress
subscales were not suggested. In turn, dyadic adjustment
negatively and significantly accounted for parenting distress and
mothers’ depression, while coparenting alliance negatively and
significantly accounted for all three subscales of parenting stress
and mothers’ depression.

To determine whether associations between model variables
differed between mothers whose youngest child was aged
between 0 and 24 months (group A) and mothers whose
youngest child was 25 months or older (group B), multi-
group models were tested. Table 3 shows the results of multi-
group analyses. The total sample model presented good fit
to the data for each group tested separately. Furthermore,
the chi-square difference statistic between the model fitted to
the entire sample (total sample) and the multi-group same
patterns model (varying parameter between models) was found
to be non-significant. However, the chi-square difference statistic
between the models fitted the entire sample, and the multi-
group invariant model (with parameters constrained to be equal
across groups) was found to be significant. Results indicated
that the same patterns of associations between study variables
was present in the two groups but that the strength of these
associations should be considered different between groups.
Thus, the same model was fitted to groups A and B separately,
allowing parameter estimates to vary freely for each group.
Parameter estimates for the path model fitted to the total sample,
as well as separately to each group of mothers, are presented
in Table 4.

Comparison of parameter estimates for regression weights
for each group revealed a few more salient differences between
the two groups. Regression parameters suggested that perceived
paternal involvement more strongly accounted for the dyadic
adjustment and coparenting alliance of mothers of younger
children, that dyadic adjustment more strongly accounted for
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TABLE 1 | Descriptive statistics and univariate analyses of ANOVAs comparing two groups of mothers distinguished on the basis of age of youngest child.

Youngest child aged

0–24 months n = 279 25+ months n = 168 Univariate ANOVA

M (SD) M (SD) F(1,445) p Partial η2

PSI parenting distress 28.19 (8.08) 28.46 (8.37) 0.11 0.74 0.00

PSI parent-child dysfunctional interactions 18.52 (5.68) 19.79 (5.51) 5.36 0.02 0.01

PSI difficult child 22.09 (7.88) 24.85 (8.70) 11.91 0.001 0.03

BDI depression 8.62 (7.08) 8.52 (7.18) 0.02 0.89 0.00

Dyadic adjustment 16.56 (2.69) 15.61 (3.09) 11.34 0.001 0.03

Coparental alliance 0.70 (0.18) 0.66 (0.18) 5.03 0.03 0.01

Perceived paternal involvement 4.07 (0.61) 3.94 (0.55) 5.04 0.02 0.01

PSI, Parenting Stress Index; BDI, Beck Depression Inventory.

TABLE 2 | Correlations between variables for two groups of mothers distinguished on the basis of age of youngest child.

Youngest child

25+ months

Variables 1 2 3 4 5 6 7 8 9

PSI parenting distress - 0.43*** 0.41*** 0.64*** –0.41*** –0.46*** –0.44*** –0.04 –0.09

PSI parent-child dysfunctional interaction 0.45*** - 0.67*** 0.34*** –0.13 −0.24*** −0.17* 0.05 −0.21**

PSI difficult child 0.45*** 0.66*** - 0.36*** −0.24** −0.39*** −0.26*** −0.11 −0.18*

BDI depression 0.58*** 0.33*** 0.35*** - −0.35*** −0.36*** −0.36*** 0.03 −0.14

Dyadic adjustment −0.44*** −0.14* −0.13* −0.34*** - 0.61*** 0.35*** 0.08 0.08

Coparental alliance −0.50*** −0.26*** −0.24*** −0.26*** 0.62*** - 0.51*** 0.10 0.05

Perceived paternal involvement −0.40*** −0.18*** −0.15** −0.21*** 0.51*** 0.51*** - −0.05 0.06

Age of youngest child in months −0.03 −0.07 0.05 −0.10 0.00 0.10 −0.00 - 0.09

Household income −0.11 −0.10 0.02 −0.03 0.07 0.05 0.10 −0.06 -

Youngest child 0–24 months

Household income: 1 = <$70,000, 2 = equal or more than $70,000. *p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 3 | Goodness-of-fit indices of all models.

Model chi-square RMSEA (90% CI) NFI NNFI CFI GFI SRMR

Model χ2 df n p

Total sample 39.44 18 451 0.003 0.05 (0.03; 0.07) 0.98 0.97 0.99 0.98 0.04

Group A: 0–24 months 23.02 18 280 0.19 0.03 (0.00; 0.07) 0.98 0.99 0.99 0.98 0.04

Group B: 25+ months 33.16 18 171 0.02 0.07 (0.03; 0.11) 0.95 0.94 0.97 0.96 0.07

Multi-sample: Same pattern (parameters varying

between models)

57.95 36 451 0.02 0.05 (0.03; 0.08) 0.96 0.97 0.98

Multi-sample: Invariance (parameters constrained

to be equal across groups)

175.25 63 451 0.0001 0.09 (0.07; 0.11) 0.90 0.92 0.93

Model comparisons 1χ
2 1df p

Mtotalsample – Msamepattern 18.51 18 0.42

Mtotalsample – Minvariance 135.81 45 <0.0001

Msamepattern – Minvariance 117.30 27 <0.0001

Same pattern= Path model illustrated in Figure 1 fitted to both groups simultaneously, allowing estimates to vary between groups (i.e., within-group parameters estimated). Invariance=

Path model illustrated in Figure 1 fitted to both groups simultaneously, with model estimates constrained to be equal across groups (i.e., common parameters estimated for both groups).

depression in these mothers, but, inversely, that coparenting
alliance more weakly accounted for these mothers’ appraisal of
child difficultness and reports of depression. Indeed, the latter

association could be considered null for mothers whose youngest
child was aged 0–24 months, but significant and negative for
mothers of older children.
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FIGURE 1 | Model with the complete sample of mothers (total sample).

Indirect Contribution of Perceived Paternal
Involvement to Explaining Maternal
Depression and Parental Stress
The indirect effects and the bias corrected bootstrapped 95%
confidence intervals for indirect contributions of perceived
paternal involvement account for mothers’ parental stress, as
assessed sub-scales of the Parental Stress Index (parental distress,
dysfunctional interactions and child difficultness), and depressive
symptoms on the Beck Depression Inventory. In the total sample
model, as well as in those estimated for each of the two groups
of mothers, lower perceived paternal involvement was found to
significantly account for poorer maternal outcomes on all four
indicators indirectly through its associations with both dyadic
adjustment and coparenting alliance (i.e., their 95% confidence
interval did not include zero).

DISCUSSION

Given the significant impact that being a parent has on mothers’
psychological mental health and well-being (42–44), and given
the large body of research indicating the significant short- and
long-term impacts that maternal stress, anxiety and depression
can have on children (1–6), we sought to identify factors which
may account for maternal mental health and stress. Some
research has investigated the contribution of partner support
(7, 9–11) as well as of general support (8) to easing maternal
parenting stress. Other research has focused on the benefits of
paternal involvement with childcare responsibilities for maternal
parenting stress (12, 16). Further work has reported associations
between paternal involvement and marital satisfaction (14–16,

22), as well as between marital satisfaction and maternal mental
health (19–21). However, to the best of our knowledge, no
previous work has attempted to bring all these elements within
the same explanatory model.

We therefore hypothesized that mothers’ perception of
greater paternal involvement with childcare responsibilities
contributes to explain better maternal mental health and
well-being, through its association with two dimensions of
mothers’ relationship with their partner: dyadic adjustment
and coparenting alliance. Overall, the results of the present
study support our hypothesis. Mothers’ perceptions of paternal
involvement were found to be strongly and significantly related to
both dyadic adjustment and coparenting alliance. In turn, dyadic
adjustment significantly accounted for parenting distress and
depression, while coparenting alliance significantly contributed
to explaining all parenting stress subscales as well as maternal
depression. Indirect associations from perceptions of paternal
involvement to all four maternal outcomes were moderate in size
but all different from zero.

It is thus important to consider mothers’ perceptions
of paternal involvement with childcare responsibilities as a
dimension of parenting that can account for maternal mental
health and well-being, as shown in the present study and previous
work (12, 16), as well as a notable contributor to children’s
emotional and behavioral outcomes (45–48). A recent study
has demonstrated, with longitudinal data from pregnancy to
child’s age of 24 months, that changes in fathers’ perception
of the quality of their marriage is an important factor in
accounting for coparenting quality (49). That study reported, for
instance, that a decline in fathers’ marital satisfaction over the
first 2 years of their infant’s life predicted lower involvement
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TABLE 4 | Parameter estimates for the path model (illustrated in Figure 1) fitted to the total sample and two distinct subsamples distinguished based on age of mothers’

youngest child (multi-sample: same pattern).

Parameter estimated Total sample Group A 0–24 months Group B 25+ months

Correlations σ p σ p σ p

Pat Inv ↔ Young Child –0.10 0.03 −0.00 0.47 −0.06 0.07

Pat Inv ↔ Income 0.09 0.27 0.11 0.06 0.06 0.23

Young Child ↔ Income 0.04 0.10 −0.05 0.16 0.12 0.12

Dyad Adj ↔ Copar Alli 0.37 <0.0001 0.27 <0.0001 0.46 <0.0001

Par Dist ↔ Dysf Int 0.33 <0.0001 0.32 <0.0001 0.33 <0.0001

Par Dist ↔ Diff Child 0.29 <0.0001 0.32 <0.0001 0.26 <0.001

Par Dist ↔ Depress 0.43 <0.0001 0.40 <0.0001 0.46 <0.0001

Dysf Int ↔ Diff Child 0.59 <0.0001 0.58 <0.0001 0.61 <0.0001

Dysf Int ↔ Depress 0.26 <0.0001 0.27 <0.0001 0.26 <0.001

Diff Child ↔ Depress 0.26 <0.0001 0.28 <0.0001 0.23 <0.01

Regression weights β p β p β p

Pat Inv → Dyad Adj 0.46 <0.0001 0.47 <0.0001 0.40 <0.0001

Pat Inv → Copar Alli 0.59 <0.0001 0.62 <0.0001 0.54 <0.0001

Dyad Adj → Par Dist −0.21 <0.001 −0.22 <0.0001 −0.20 <0.01

Dyad Adj → Depress −0.25 <0.0001 −0.33 <0.0001 −0.20 <0.01

Copar Alli → Par Dist −0.33 <0.0001 −0.35 <0.0001 −0.33 <0.001

Copar Alli → Dysf Int −0.25 <0.0001 −0.26 <0.0001 −0.23 <0.001

Copar Alli → Diff Child −0.30 <0.0001 −0.23 <0.0001 −0.41 <0.0001

Copar Alli → Depress −0.14 0.01 −0.07 0.18 −0.23 <0.01

Variance explained (R2)

Dyad Adj 0.21 0.26 0.12

Copar Alli 0.35 0.41 0.26

Par Dist 0.09 0.12 0.06

Dysf Int 0.02 0.03 0.01

Diff Child 0.03 0.02 0.04

Depress 0.04 0.04 0.04

Indirect effects of Pat Inv 95% CI 95% CI 95% CI

→ Dyad Adj → Par Dist −0.14 (−0.18; −0.09) −0.17 (−0.23; −0.10) −0.11 (−0.17; −0.05)

→ Dyad Adj → Depress −0.13 (−0.18; −0.08) −0.17 (−0.25; −0.08) −0.09 (−0.16; −0.03)

→ Copar Alli → Par Dist −0.22 (−0.28; −0.16) −0.29 (−0.38; −0.20) −0.19 (−0.29; −0.10)

→ Copar Alli → Dysf Int −0.14 (−0.21; −0.08) −0.20 (−0.29; −0.11) −0.14 (−0.26; −0.03)

→ Copar Alli → Diff Child −0.18 (−0.25; −0.11) −0.19 (−0.29; −0.09) −0.22 (−0.34; −0.11)

→ Copar Alli → Depress −0.13 (−0.20; −0.07) −0.14 (−0.25; −0.05) −0.17 (−0.27; −0.07)

Group A = Mothers whose youngest child is aged 0–24 months. Group B = Mothers whose youngest child is aged 25+ months. Pat Inv = Perceived Paternal involvement. Young

Child = Age of youngest child. Income = Household income. Par Dist = Parental distress. Dysf Int = Parent-child dysfunctional interactions. Diff Child = Difficult child. Depress =

Depression. Dyad Adj = Dyadic adjustment. Copar Alli = Coparenting Alliance. 95% CI = bias corrected bootstrapped 95% confidence interval. Parameter estimates in bold can be

deemed different from zero (p < 0.05).

in parenting, while an increase in marital conflict predicted
lower cooperative coparenting. Thus, fathers’ perception of the
quality of their relationship over the first few years, and probably
later as well, appears key to understanding their involvement
in childcare responsibilities. This is in line with past theory
and research, which suggest a bidirectional relationship between
coparenting and marital functioning (50–52). Le et al. (15)
showed that men’s and women’s perceptions of their relationship
quality during pregnancy positively predicted their perceptions
of coparenting support at 6 months postpartum. Similarly,
men’s and women’s perceptions of their relationship quality
at 6 months postpartum positively predicted their perceptions
of coparenting support 3 years postpartum. However, only

for women was perceived coparenting support at 6 months
postpartum significantly related to relationship quality at 3 years
postpartum, which is in line with the present results. It thus
appears that the patterns of relationships between coparenting
support andmarital satisfaction are slightly different for men and
women. Future research should investigate this issue further and
replicate the present study results with data from both mothers
and fathers.

Based on previous work which suggested that the initial
postpartum period and the later childhood period differ
in terms of the impacts of maternal mental health and
well-being on children’s emotional and behavioral problems
(6, 23), we further sought to test the proposed mediational
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model separately between mothers whose youngest child was
aged 0–24 months (Group A) and mothers whose youngest
child was aged 25 months and older (Group B). First, the
present results from analyses of variance indicated that the
mothers in Group A perceived greater paternal involvement,
higher dyadic adjustment, and higher coparental alliance
than did those in Group B. Potentially related to these
differences, the mothers in Group A also reported less
parenting stress. Results of the multi-sample path models
indicated that the two groups presented the same global
pattern of associations, with slight differences between the
groups. For instance, the association between perceived paternal
involvement and each of the two dimensions of relationship
satisfaction appeared stronger in the mothers of Group A.
Furthermore, coparenting alliance contributed significantly
to explaining depressive symptoms in mothers in Group
B, but not those in Group A. Thus, when investigating
predictors of maternal mental health and well-being, it appears
warranted to distinguish between the experiences of mothers
of infants and young toddlers and those of mothers of
older children.

Strengths and Limitations
Although path modeling enables testing of mediational models
for multiple correlated outcome variables, even considering
parallel mediations, it is not a substitute for an experimental
research design or even more internally valid longitudinal
research. Because of the cross-sectional correlational design of
the present study, no causal conclusions can be drawn from
its results. Future prospective longitudinal studies are needed
to replicate the proposed mediational model. Additionally,
experimental research on the effects of interventions aimed at
stimulating father involvement, with control group comparisons,
and in which data are collected from both fathers and mothers,
would serve to support the hypothesized causal role of father
involvement with regard to parental well-being. However, the
sample of the present study was very large, included mothers
whose youngest child was aged between newborn and 5 years
old (median 22 months), was representative of the type of union
between parents of young children in Québec (predominantly
common-law), and included families of diverse income levels
(although the mean household income was lower than the
provincial mean for two-parent families with children). Thus,
the present results reflect the experience of a large range of
mothers, albeit with a sample of mother that are, as is the
case in much research with volunteer participants, slightly more
educated than the norm for women in Quebec. The broad
distinction of mothers into two groups based on the age of
their youngest child does not allow the finer analysis of mental
health problems, such as perinatal depression which is diagnosed
up to 4 weeks following childbirth (53). Such time specific
considerations would be more appropriately examined through
longitudinal research.

Another limitation to the present study is the self-reported
nature of all measures. Although all questionnaires used
are theoretically valid and their psychometric properties
have been demonstrated previously, it is possible that

mothers answered in a socially desirable manner. It would
be important for future research to use other sources of
data, such as observations of fathers’ involvement and
coparenting dynamics. This might be all the more relevant
given that research has suggested that depressed women
have a tendency to feel less supported than they really
are (54).

Finally, the present study was conducted with data collected
solely from mothers and reflecting their perceptions of
fathers’ involvement. Future work including data from
fathers and possibly adopting a more objective or at least
more balanced report of father involvement by considering
fathers’ perceptions, would be highly important to better
understand marital and coparenting dynamics and how they
may account for both maternal and paternal mental health
and well-being.

Clinical Implications
The present study, aimed at better understanding the factors
accounting for maternal depression and parental stress, has
identified elements that can be: (1) used to identify vulnerable
mothers at an early stage and (2) acted upon in an intervention
effort. Past research has indicated that maternal anxiety
and depression influence the quality of the mother–child
relationship (55, 56). Thus, interventions that are supportive
of both parents, encourage paternal involvement with childcare
responsibilities, and are attentive to the quality of the relationship
between parents, whether relative to conjugal or to coparenting
dimensions, could be of great help to children through potentially
greater mental health and well-being of parents, specifically
mothers. A recent meta-analysis of the efficacy of different
psychological therapies for postnatal depression found that all
types of interventions, when compared with controls, were
similarly effective in reducing depression in new mothers
(57). It further reported positive impacts on adjustment to
parenthood, marital relationship, social support, stress, and
anxiety. Thus, in line with the present study, identifying
mothers in difficulty—those who are vulnerable, who perceive
less involvement from their partner, who are in difficult or
unsatisfactory marital relationship, or who are experiencing
high levels of stress, depression, and anxiety—in primary
care settings and offering effective psychological support or
therapies could ultimately be beneficial for mothers, fathers and
children alike. Furthermore, the results of the present study
underscore the likely benefits for families of father inclusive
preventative programs and interventions, specifically tailored to
helping fathers be more involved such as the Father Friendly
Initiative (58, 59). Group interventions such as Present Fathers,
Successful Children have been found to foster better father–
child relationships (60, 61) and could be beneficial for mothers’
mental health.

CONCLUSION

The results of the present study help shed light on familial and
relational factors associated with better mental health and lower
parental stress in mothers of young children. Specifically, it was
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found that the more mothers perceive their partner as involved
with childcare responsibilities, the less they experience depressive
symptoms and stress regarding their parenting responsibilities.
Further, the present results constitute a first demonstration
of the mediational role of mothers’ satisfaction with their
conjugal and coparenting relationship with their partner in
the association between parental involvement and maternal
depression and parental stress. Future research is necessary
to confirm the present results and to test the hypothesized
causal role of paternal involvement with a more internally
valid research design, but the paternal and relational factors
associated with maternal mental health and well-being identified
in both this and prior research appear highly useful to inform
father inclusive psychological interventions designed for mothers
and fathers.
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Background: The ability to cope with challenges and stress in life is generally
understood as resilience. Pregnancy and parenthood are challenging times. The
concept of resilience is receiving increasing interest from researchers, clinicians, and
policy staff because of its potential impact on health, well-being, and quality of life.
Nevertheless, the concept is less studied during the perinatal period.

Objectives: The aim of this study is to understand the concept of perinatal resilience,
including the underlying processes and more specifically for the first 1,000 days of life.

Methods: A concept analysis according to the Walker and Avant (2011) framework
was used, to investigate the basic elements of the concept. Concurrently, a two-round
Delphi survey involving researchers, clinicians, epidemiologists, mothers, and fathers
(N = 21), was conducted to prioritize the terms associated with perinatal resilience. Data
collection took place between January and April 2019.

Results: Through concept analysis and Delphi survey, five defining attributes for
perinatal resilience were identified: social support, self-efficacy, self-esteem, sense of
mastery and personality. The additional terms, rated important by the Delphi survey,
were linked to the consequences of being resilient during the perinatal period for the
individual and his/her family. Specifically, highlighted were the experiences of families in
personal growth and achieving family balance, adaptation, or acceptance.

Conclusion: Based on the results of the concept analysis and Delphi survey, we
describe perinatal resilience for the first 1,000 days as a circular process towards
a greater well-being in the form of personal growth, family balance, adaptation or
acceptance, when faced with stressors, challenges or adversity during the perinatal
period. The presence of resiliency attributes such as social support, sense of mastery,
self-efficacy, and self-esteem enhance the capacity to be resilient and probably prevent
mental health problems.

Keywords: resilience (psychological), perinatal mental health, perinatal care, parenthood, childbirth
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INTRODUCTION

In the past few years, the concept of resilience has been receiving
increasing interest from researchers, clinicians, and policy staff.
This interest is largely due to the potential impact resilience can
have on health, well-being and the quality of life (Powley, 2009;
Windle, 2011).

The concept of resilience was originally applied within
physical sciences (Barasa et al., 2018). In the 70’s, early psychiatric
literature developed the concept of “psychological resilience”
based on the examination of children who were exposed to
adverse life situations (e.g., poverty) (Earvolino-Ramirez, 2007).
Meanwhile, a broad range of disciplines explored the concept of
“resilience” in different contexts such as family abuse, chronic
illness and eating disorders (Harrop et al., 2006; Earvolino-
Ramirez, 2007). Given the increasing amount of research in
several disciplines, different definitions, and conceptualizations
of resilience have been published across clinical and scientific
literature (Gallopin, 2006; Fletcher and Sarkar, 2013). This
haziness leads professionals to create a diversity of interpretations
about the meaning of the concept “resilience”. Resilience is
generally understood as the ability to cope with the challenges,
stresses, and adversities in life (Waugh and Koster, 2015).

Pregnancy and new parenthood are challenging times with
many emotional, physical and social changes to the mother,
her partner and their surroundings. Some of the pregnant
women and mothers find the experience of a pregnancy and
the prospect of a new family member with the changes
that occur exciting and joyous. Others experience a wide
range of positive and negative emotions, which can result in
biopsychosocial distress (Currid, 2004; Henderson and Redshaw,
2013). Similar, fathers (to be) can also experience stress due to
negative feelings about the pregnancy, role restrictions related
to parenthood, fear of childbirth, social isolation and self-
efficacy about infant care (Baldwin et al., 2018; Young et al.,
2018). The first 1,000 days of life refer to the period from
conception to the age of the child up to 2 years. During this
period, the fetus and later the infant are most adaptable, but
also most vulnerable. Biological and developmental functioning
of the offspring are affected by genetics (conception) and by
environmental influences such as maternal stress, nutritional
state, and social network (O’Reilly and Reynolds, 2013). This
critical period is seen as an important life phase in the prevention
and development of chronic physical and mental disorders
in adulthood and beyond, such as depression, (childhood)
obesity, and cardiovascular diseases (Catalano and Shankar, 2017;
Koletzko et al., 2019).

An increasing body of research focused on the identification
of resilience-promoting characteristics and mechanisms, which
can be beneficial for mental health outcomes (Schiele and
Domschke, 2018). However, only a few studies assess resilience
during the perinatal period, with most of them focusing on
unusual trajectories with the presence of adversity or trauma
such as intimate partner violence or teen pregnancy (Wilson-
Mitchell et al., 2014; SmithBattle and Freed, 2016; Dekel et al.,
2017; Barnett et al., 2018; Xuemei et al., 2019). Yet a definition
of perinatal resilience is absent. The focus of this research is

however broader by considering every pregnancy as a major life-
event accompanied by changes, challenges and stressors for the
(expectant) mothers and the wider family. Becoming a mother or
father is a developmental event that implies a new transition. This
period is characterized by uncertainty, increased responsibility,
sleep deprivation, a new role as parent and a re-establishment of
the couple’s relationship (Serçekuş and Başkale, 2016).

Consequently, our aim is to explore the concept of
perinatal resilience, including the underlying processes, and more
specifically for the first 1,000 days of life.

METHODS

A concept analysis and Delphi survey are used because these
methods are applicable and relevant to vague concepts that are
prevalent in practice and have been used across disciplines (De
Bleser et al., 2006; Earvolino-Ramirez, 2007).

Concept Analysis
Concept analyses are used to examine the basic elements of a
concept to investigate its structure and function (Walker and
Avant, 2011). To guide this concept analysis, the Walker and
Avant (2011) framework was selected because of its structured
method and international use for healthcare concept analyses
(Ridner, 2004). This framework includes the following eight
steps: (1) concept selection; (2) determination of the aim
of analysis; (3) identification of the uses of the concept; (4)
determination of the defining attributes; (5) construction
of a model case; (6) construction of additional cases; (7)
identification of antecedents and consequences; and (8)
definition of empirical referents.

In order to determine the attributes, antecedents and
consequences of perinatal resilience, a search in PubMed, Embase
and Web of Science was performed. The team consulted with
a research librarian of the KU Leuven, who suggested a broad
approach for designing the search given the exploratory nature
of the study. MeSH (Medical Subject Headings) terms, Emtree
terms and truncation were used in order to capture relevant
studies. The search strings are attached in appendix A. The
initial search strategy yielded a total of 386 results. We excluded
studies outside the range of the first 1,000 days of life (e.g.,
preconception), studies focusing on resilience beyond the level
of the individual (e.g., community resilience), studies focusing
on resilience in children, adolescents, professionals or students,
animal studies and studies not written in English or Dutch.
After removing duplicates and applying the exclusion criteria,
217 studies were excluded. We then screened the full text of the
remaining 105 studies and found a further 86 which met the
exclusion criteria. The procedure used for article selection is as
described in Figure 1. The selection process was carried out by
two independent assessors (SVH and TN). No quality assessment
of the individual papers took place. This was because we focused
on the way resilience was described, defined and used instead
of the “findings” from the studies. Ultimately, 20 studies were
included in the analysis.
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FIGURE 1 | Flow chart of article selection.

Thereafter each article was individually screened for the
presence of perinatal resiliency attributes. Walker and Avant
(2011) define attributes as being present characteristics frequently
associated with the concept. Attributes related to resilience were
listed within an article and this for each article separately.
Afterward, the attributes were put together in one file. In the
next step, synonyms and linked attributes were regrouped by
theme. In total 12 groups were formed. Attributes were counted
per theme resulting in a sum score per theme. Groups with
a sum score higher than five were selected for the further
development of the description of perinatal resilience. The
selection of the attributes was an inductive, cyclical process with
constant dialogue between the members of the research team
(SVH, MAKA, and AB).

Delhpi Survey
A two-round Delphi survey (January–April 2019) was conducted
to supplement the concept analysis. A Delphi panel was convened
to contribute input to the concept of perinatal resilience and
prioritize the terms associated with perinatal resilience. We

sought to recruit a varied panel of experts who were familiar with
the field of pregnancy, childbirth and parenthood, had published
about resilience or had experience within the field. In line with
the recommendation of Linstone and Turrof, we recruited 21
experts from Belgium (N = 20) and the Netherlands (N = 1). The
panel consisted of researchers (N = 10), clinicians (N = 13), and
epidemiologists (N = 2). Most of the panel are also experienced
as mothers or fathers.

The Delphi survey was designed to explore the range of
opinions within the theme of resilience with the aim to achieve
consensus about the topic. Based on the reviewed literature for
our concept analysis, a survey was created that listed resilience
relating terms (N = 89).

In the first round, this survey was sent to all participants
of the panel with the request to score each of the identified
terms for their relevance in perinatal resilience. A nine-point
Likert scale was used to evaluate the importance of each term.
A score of 9 is considered to be critical with score of 1 deemed
of limited importance. Participants also had the opportunity to
add terms to the original list. Experts were then asked to return
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their responses to the second author. In the second round, the
survey was returned to each individual expert containing group
scores and their individual scores for each item. We provided the
median and interquartile range for each term which reflects their
importance and unanimities as assessed in the first Delphi round.
Participants were invited to review their individual ratings against
the scores of the group. They then resubmitted their responses
changed or unchanged to the second author. Based on the first
round, six terms were added to the original list. Non-responders
(N = 1) from the first round were not invited to the subsequent
round. Group median scores were calculated for each item and
then ranked from highest to lowest. Terms with a median score
above the predefined threshold of eight or more were assumed to
be critically relevant terms associated with resilience during the
perinatal period. Only those were chosen for further evaluation
of the description of the concept of perinatal resilience. The
ranking represented the group’s consensus. We maintained full
anonymity between experts, and the complete results were only
known to the pollster (MAKA).

RESULTS

Results Concept Analysis
The first step of the Walker and Avant (2011) method is to select
the concept of interest. In this research the focus is specifically
on perinatal resilience for the first 1,000 days of life. The second
step is to define the aim of the analysis, which is to clarify the
meaning of the concept perinatal resilience within the context of
the first 1,000 days of life and its underlying processes, in order to
better understand and apply the mechanism by which perinatal
resilience is able to promote health and well-being during the
perinatal period.

Identifying Uses of the Concept
The third step is to identify the various uses of the concept by
consulting different resources such as dictionaries, thesauruses
and research databases (Walker and Avant, 2011).

The Oxford English Dictionary (2018) defines “perinatal”
as “an adjective relating to the time, usually a number of
weeks, immediately before and after birth (Perinatal, 2018).”
However, there is some dispute about the exact time frame the
perinatal period covers.

The term resilience derives from the Latin
“resilentia”/“resilire,” which means “to jump” or “to bounce
back” (Windle, 2011). The Oxford English Dictionary (2018)
defines “resilience” as (1) “the capacity to recover quickly from
difficulties; toughness” or (2) “the ability of a substance or object
to spring back into shape; elasticity (Resilience, 2018b).” The
Merriam-Webster Dictionary (2002) defines resilience as “an
ability to recover from or adjust easily to change or misfortune” or
“the capability of a strained body to recover its size and shape after
deformation caused especially by compressive stress (Resilience,
2018a).”

The concept “resilience” has its origins in the field of physics
and mathematics (Norris et al., 2008; Reid and Botterill, 2013).
Initially resilience referred to the “ability of a strained body, by

virtue of high yield strength and low elastic modulus, to recover its
size and form following deformation” (Norris et al., 2008; Reid and
Botterill, 2013). Within these disciplines, it is implicitly assumed
that a system returns to an equilibrium after the presence of some
kind of disturbance. From an ecological perspective, resilience is
the ability of an ecosystem to absorb shocks while maintaining
function (Masten and Powell, 2003).

The origin of the concept of psychological resilience stems
from the early psychiatric literature that examined children who
appeared to be invulnerable to adverse life situations (Hunter,
2001; Tusaie-Mumford, 2001; Henry, 2002; Pilowsky et al., 2004).
A study of Werner and Smith (1982) with 698 individuals,
showed that of the children that grew up in poverty or other
adverse conditions (e.g., parental divorce, alcoholism, or mental
illness), approximately two-thirds of these children developed
serious problems as adults. One-third developed into competent,
caring adults (Werner, 1996). These results encouraged research
into psychological resilience (Earvolino-Ramirez, 2007). The
meaning of resilience shifted to a process of growth and
adaptation rather than a state of bouncing back after experiencing
adversity or challenges (Richardson, 2002).

Recently, research has expanded to other disciplines such
as midwifery, nursing and medicine (Caldeira and Timmins,
2016; Goemaes et al., 2016). In these studies, resilience is linked
to several mental health problems such as posttraumatic stress
disorder (PTSD) and specific populations such as breast cancer
survivors, elderly and cardiac stent placement patients (Seng
et al., 2011; Sexton et al., 2015; Zhang et al., 2017; Calvete et al.,
2018; Dikmen-Yildiz et al., 2018). Others have focused more
on the community level rather than perceiving resilience as an
individual attribute. Social or community resilience was defined
by Adger (2000) as “an important component of the circumstances
under which individuals and social groups adapt to environmental
change” (pp. 347).

Although the context of the concept may change, the concept
of resilience across all of these fields is closely related with
the capability to return to a stable state after a disruption
(Bhamra et al., 2011). In some disciplines, resilience implies a
capacity to return to the equilibrium while in others, it refers
to the individual capacity to adapt or even to the potential
for growth. Some state that resilience can be understood as a
fixed personality trait whilst some define resilience as a dynamic
process (Southwick and Charney, 2012; Johnston et al., 2015;
Niitsu et al., 2017). Given the popularity of the concept within
various disciplines, a wide range of definitions is available
(Fletcher and Sarkar, 2013).

To narrow the search for this concept analysis, the focus is on
personal resilience and more specifically on perinatal resilience.
Research about resilience within the perinatal period has mainly
focused on the presence of adversity or trauma such as intimate
partner violence, teen-pregnancy and postpartum depression
(Wilson-Mitchell et al., 2014; SmithBattle and Freed, 2016;
Dekel et al., 2017; Barnett et al., 2018). Suspected components
of resilience have been associated with improved perinatal
outcomes, such as increased birth weight, decreased rates of
postpartum depression, emotional stress and sleeping problems
(Roos et al., 2013; Waugh and Koster, 2015; Hain et al., 2016;
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Johnson et al., 2018). However, pregnancy and parenthood can’t
be defined as an adversity but it can certainly be described as
a major life-event. Also parents without significant additional
risk factors experience distress during pregnancy, childbirth and
parenthood and perceive this as a challenging time (Young
et al., 2020). The presence of resilience characteristics can help
(future) parents to positively adapt to this new situation and role
(Fletcher and Sarkar, 2013).

Defining Attributes
Walker and Avant (2011) described defining attributes as
being present characteristics frequently associated with
the concept. These attributes allow a broad insight into
the concept. The following attributes were compiled after
doing an extensive screening about perinatal resilience
in the included articles (N = 20). In consultation with
the research team these five groups were selected as
perinatal resiliency attributes based on their sum scores
(see Figure 2).

Social Support
Social support is a very common term used throughout perinatal
resilience literature, with a sum score of 25 (Schachman et al.,
2004; Callahan and Borja, 2008; Gagnon and Stewart, 2014;
Noyman-Veksler et al., 2015; Ramey et al., 2015; Hain et al.,
2016; Maxson et al., 2016). Social support can be divided
in different sources of support such as paternal support,
spousal or partner support, support from family and friends,
professional and community support. The social support system
for (expectant) mothers and fathers has been identified as
an important influencer on resilient outcomes. Maxson et al.
(2016) examined how psychosocial health, prenatal health and
pregnancy outcomes are associated within a sample of 1,499
pregnant women. They identified three psychosocial health
profiles which were labeled as “resilient” (N = 509), “vulnerable”
(N = 278) and “moderate” (N = 526). Women in the “resilient”
category are characterized by low levels of depression and
perceived stress, high interpersonal (M = 43.82) and paternal
support (M = 2.78) in comparison with the “vulnerable” group
(interpersonal support M = 28.51; paternal support M = 2.37).
Recent studies report that the simple presence or absence
of a support network is predictive of emotional reactions

and may buffer the negative effects of stress and depression
(Callahan and Borja, 2008). Several studies also show that
social support is an important factor in building resilience and
can be considered a protective factor during this stage of life
(Nichols and Roux, 2004; Alderdice et al., 2013; Mautner et al.,
2013).

Self-Efficacy
Various studies cite “self-efficacy” as a contributor to prenatal
psychosocial health (sum score of 13) (Alderdice et al., 2013;
Maxson et al., 2016). Self-efficacy is described as the belief in
one’s capability to achieve a goal or overcome an event (Bandura,
1982; Earvolino-Ramirez, 2007). Maxson et al. (2016) assert
that women with more vulnerable psychosocial health profiles
such as low self-efficacy (M = 2.80) and low social support, are
more likely to have risky health correlates (e.g., substance use)
before and during pregnancy. Women with a resilient health
profile have higher levels of self-efficacy (M = 3.64, p < 0.05).
This is in line with research of Li et al. (2016), they concluded
that women with high resilience possess positive characteristics
such as self-efficacy which can help them to adapt in the face
of acute or chronic stress. Self-efficacy is also a predictive
factor for increased birth satisfaction (r = 0.19, p < 0.01)
(Berentson-Shaw et al., 2009).

Sense of Mastery
A third perinatal resilience factor is “sense of mastery,” which
receives a sum score of eight (Britton, 2005; Handelzalts et al.,
2016). Sense of mastery is defined as finding strength and
meaningfulness following a stressful experience, adversity or
trauma (Elmir, 2014). Sense of mastery is described as a
robust stress-resistance resource (Britton, 2005; Maxson et al.,
2016). Research demonstrate that mastery is significant in
predicting physical and mental health in stressful situations.
Britton (2005) observed a significant inverse correlation between
anxiety scores and a sense of mastery (r = −0.44, p < 0.001).
Women with adaptive resources, such as a positive sense
of self and mastery, have healthier pregnancy and birth
outcomes (Maxson et al., 2016). Additional research also
showed a positive relation between a sense of mastery and the
postpartum psychiatric functioning (p < 0.001) (Eshbaugh, 2010;
Sexton et al., 2015).

FIGURE 2 | (A) Sum scores of resiliency attributes based on a concept analysis. (B) Sum scores of personality traits linked to perinatal resilience based on a
concept analysis.
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FIGURE 3 | Perinatal resilience for the first 1,000 days of life.

Self-Esteem
Self-esteem compared to the attributes above is linked to perinatal
resilience with a sum score of six. Self-esteem can be paraphrased
as a positive or negative perspective toward oneself (Hajek and
König, 2019). Self-esteem is marked as a buffer against stress and
adversity (Harrop et al., 2006; Johnson et al., 2018). Pregnant
women with high levels of self-esteem, mastery, and optimism
appear to have low levels of perceived stress (Maxson et al., 2016).
Research from Mautner et al. (2013) indicates that a depressive
condition after childbirth is characterized by reduced self-esteem,
anxiety and sleep difficulties. By focusing on the self-esteem
of pregnant women and young mothers, we can strengthen
resilience which in turn is a potential protective factor for ante-
and postpartum depression (Harrop et al., 2006; Gagnon and
Stewart, 2014).

Personality
A final influencing factor of the perinatal resilience process
is personality with a sum score of 14 (Mautner et al., 2013;
van der Zwan et al., 2017; Johnson et al., 2018). A common
personality trait is optimism. Optimism can be defined as
the generalized expectancy that good outcomes will occur
when confronting major problems (Handelzalts et al., 2016).
Optimism is considered as a protective factor against prenatal
anxiety (Alderdice et al., 2013; van der Zwan et al., 2017).
Other resilience-related personality variables are hardiness,
conscientiousness, agreeableness and altruism. Those variables
appear to promote resilience (Callahan and Borja, 2008; Gagnon
and Stewart, 2014).

Model Case and Additional Cases
In the next part a model case and additional cases are described.
A model case is an example of the use of the concept that
demonstrates all the defining attributes of the concept (Walker
and Avant, 2011). The additional cases consist of a borderline
case and a contrary case. The borderline case contains most of
the defining attributes of the concept being examined but not all

of them and the contrary case contains the defining attributes
in the opposite way (Walker and Avant, 2005). The cases are
hypothetical, based on the author’s experience in clinical practice.

Model Case
Marie, an optimistic primipara woman of 30, is in active labor
with cervix dilation of 7 cm. She is supported by her husband
and midwife but gets a panic attack following on the painful
contractions. In panic she screams that the contractions are very
painful and she can’t handle them. Her midwife and partner
frame the feelings she experienced as a good sign with the labor
proceeding positively. Her husband replies to her that she is a
strong woman who is doing well and that she is capable to cope
with the pain. This helps Marie to make sense of the pain and the
emotions she is feeling. To support her, her husband says “Keep
going, you are doing well!” Marie also remembered the sessions
she attended during her pregnancy and used the techniques that
she learned there about breathing and relaxation.

Present resiliency attributes: social support (e.g., husband),
sense of mastery (e.g., make sense), self-efficacy (e.g., techniques
about breathing and relaxation), self-esteem (e.g., strong woman)
and personality (e.g., optimistic).

Borderline Case
Ellen is a woman of 27 years and married for over 5 years to her
partner. Together they look forward to the arrival of their second
child. Ellen is currently 30 weeks pregnant. She is uncertain and
worried because her first child was born 7 weeks premature.
Also a close friend of Ellen had an emergency cesarean section.
The realization that something can go wrong, causes stress and
anxiety to Ellen and her partner. They are both concerned about
the health status of their baby and Ellen isn’t sure she can deal
with unforeseen circumstances. Ellen attends a psychoeducation
session about stress to help her recognizing and coping with her
stress signals. Fortunately, Ellen can count on her family and
friends and discuss these worries with them.
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Present resiliency attributes: social support (e.g., family), self-
efficacy (e.g., psychoeducation about stress).

Contrary Case
Cathy is a young woman of 18 years. She became pregnant
which was unplanned with her former boyfriend. He left her
when she was 6 months pregnant. Now almost 1 year later,
she is living with her parents and her 9 month old son. Until
now her parents have taken care of her son and Cathy has
finished her studies. Cathy starts working at a department store
and she is searching for a place of her own. Cathy is anxious
and insecure about the future. Is she ready to raise a child
on her own with no partner on her side? Is she capable of
being a good mother? Will she earn enough money to live
on her own and provide a safe home for her son? A lot of
questions to which Cathy has no answer and she feels she
has already failed.

Except the support of her parents, no resiliency
attributes are present.

Antecedents and Consequences
According to Walker and Avant (2011), defining the antecedents
and consequences is an important step to understand the
concept within the social context. Antecedents are the triggers
such as an event or incident that must occur prior to the
occurrence of the concept. Consequences are those events
that occur as a result of the appearance of the concept
(Walker and Avant, 2011).

Antecedents
In case of perinatal resilience, we search for triggers that
are categorized as “resiliency challenges.” First, pregnancy,
childbirth and future parenthood can be considered as life
events with the presence of changes, challenges, and stressors
(Currid, 2004; Henderson and Redshaw, 2013). Examples of
concurrent stressors are lack of sleep, adjustment to increased
responsibilities, new role as a parent, re-establishment of the
partner relationship and return to the workplace (Nichols
and Roux, 2004; Mizukoshi et al., 2016). Second, during the
perinatal period situations may occur that go beyond the daily
hassles and are labeled as an adversity or traumatic event.
Examples include complications during pregnancy or traumatic
childbirth which may activate the presence of resiliency attributes
(Callahan and Borja, 2008; Dikmen-Yildiz et al., 2018; Wilson
and Cook, 2018). Third, it is important that the individual
perceives the situation as stressful or challenging to activate
the resiliency attributes (Franklin et al., 2012; Dekel et al.,
2017).

Consequences
Pregnancy, childbirth, and parenthood are emotionally charged
events which can elicit acute or chronic distress. The perinatal
period therefore has a number of pitfalls that have an influence
on mental well-being. One of the most frequent mental
health problems during the perinatal period is ante- and
postpartum depression (PPD). Approximately 7% of women
suffer from major depression in the first 3 months after
delivery and the prevalence increases to 19.2% with minor

depression included (Gavin et al., 2005; Molenaar et al.,
2018). The prevalence rate of depression by fathers is 10.4%
between the first trimester of their partner’s pregnancy and 1
year postpartum (Paulson and Bazemore, 2010). Also anxiety
disorders occur frequently, with a prevalence of approximately
20% for women and 4.1–18% for men during pregnancy and
postpartum period (Leach et al., 2016; Fawcett et al., 2019).
A smaller group of women suffer from more severe conditions
such as psychosis (1–2 per 1,000) or post-traumatic stress
disorder (PTSD) (3%) (Grekin and O’Hara, 2014; Howard et al.,
2014).

Multiple studies show the preventive nature of the attributes
of perinatal resilience regarding psychological outcomes. Future
parents with access to resiliency attributes at the time of stress or
adversity during the perinatal period have more chances to deal
with these stressors in a positive way. In this case, the perinatal
period can be a catalyst toward personal growth, family balance,
well-being, adaptation or adjustment with a higher experienced
quality of life (Nichols and Roux, 2004; Callahan and Borja, 2008;
Mautner et al., 2013; Elmir, 2014; Takegata et al., 2014; Irwin et al.,
2016; Mizukoshi et al., 2016; van der Zwan et al., 2017).

Empirical Referents
In a final step of the concept analysis, researchers determine the
empirical referents for the defining attributes (Walker and Avant,
2011). According to Walker and Avant “empirical referents are
defined as the categories or groups of actual phenomena that, by
their existence, demonstrate the occurrence of the concept itself ”.
This last part of the concept analysis focuses on how “perinatal
resilience” could be measured. Currently there are some empirical
instruments available to recognize or measure the occurrence
of resilience. A review of Windle et al. (2011) of 19 resilience
scales noted that the Connor-Davidson Resilience Scale, the
Resilience Scale for Adults and the Brief Resilience Scale possess
the best psychometric ratings. However, perinatal resilience has
specific features that differ from resilience in general and to our
knowledge no instruments are available to measure resilience
during the perinatal period. To assess perinatal resilience, it might
be interesting to measure the defining attributes as separate and
additional constructs.

Results Delphi Survey
In the first round seven terms had a median score of ≥8 and
were considered critically relevant to perinatal resilience: social
support, self-efficacy, adaptability, self-confidence, coping style,
having a supportive person and to put into perspective. The
second round resulted into the same set of terms with the
addition of a positive self-image as critically relevant to perinatal
resilience. The scoring between the first and second round was
congruent overall (see Figure 4).

DISCUSSION

There is an increasing body of research into resilience as
an essential component of health and well-being (Herrman
et al., 2011). Perinatal mental health problems such as anxiety
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FIGURE 4 | The results of round 1 and 2 of the Delphi survey.

or depression (14–25%) are common with prevalence rates
coming close to the rates of prenatal medical complications
such as gestational diabetes and hypertension (Milgrom et al.,
2008; Kingston et al., 2014, 2015). Resiliency attributes have
been associated with improved perinatal outcomes and can
be beneficial in the prevention of perinatal mental health
problems (Johnson et al., 2018). The aim of this paper was

to review the concept of perinatal resilience for the first
1,000 days of life.

Through a concept analysis we identified five defining
attributes of perinatal resilience: social support, self-efficacy,
sense of mastery, self-esteem, and personality. Social support
and self-efficacy were also rated majorly important in the
Delphi survey. Additionally, the Delphi survey indicated
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self-confidence, having a positive self-image and supportive
person as being critically relevant to perinatal resilience. They
are strongly related to self-efficacy, self-esteem, and social
support. To put into perspective can be seen as part of sense
of mastery as both refer to the allocation of a meaning.
Adaptability and coping style were other outcomes of the
Delphi survey, which can then be considered as consequences
of resilience.

Earlier resilience research within this context focused mainly
on family resilience and mostly within the context of unusual
circumstances such as illness, intimate partner violence or teen
pregnancy (Young et al., 2018). Our work contributed to this
gap in the literature by focusing on a general population
rather than (expectant) parents in “at risk” groups. The absence
of significant risk factors in (future) parents, doesn’t mean
they don’t experience distress during pregnancy, childbirth and
parenthood and perceive this as a challenging time (Young
et al., 2020). Current study made clear that challenges, stress,
and adversity are antecedents of resilience. Being resilient
during the perinatal period has many positive consequences
such as personal growth, family balance, well-being, adaptation,
or adjustment (Nichols and Roux, 2004; Callahan and Borja,
2008; Mautner et al., 2013; Elmir, 2014; Takegata et al., 2014;
Irwin et al., 2016; Mizukoshi et al., 2016; van der Zwan
et al., 2017). Perinatal resilience can play a major role in
buffering against antepartum and postpartum depression and
anxiety (Takegata et al., 2014; Sexton et al., 2015; Hain et al.,
2016; Irwin et al., 2016) and has a positive influence on the
quality of life (Mautner et al., 2013; van der Zwan et al.,
2017). When perinatal resiliency attributes are absent, some
negative consequences may occur such as perinatal anxiety or
postpartum depression.

A difficulty that arises within this research is the perinatal
timeframe. The perinatal period is, based on historical grounds,
defined as a number of weeks immediately before and after
birth. However, according to the research team this definition is
insufficient within a health-promoting and preventive approach.
We therefore underscore the first 1,000 days of life because
of the relevance of this established concept within prevention
and health promotion research. The period of conception to
2 years after birth is key in the development of children
throughout life and an important life phase in the prevention
and development of chronic physical and mental disorders
in adulthood (Catalano and Shankar, 2017; Koletzko et al.,
2019). Also resilience research wants to identify specific periods
of acute developmental change to maximize the efficacy of
later interventions (Luthar et al., 2000; Young et al., 2018).
Previous research found that pregnancy and the transition to
parenthood is a vulnerable time accompanied with challenges
which require a resilient response (Gavidia-Payne et al., 2015;
Young et al., 2018).

Following our analysis of the results, we propose a description
of perinatal resilience for the first 1,000 days of life as follows:
perinatal resilience is a circular process toward a greater well-
being in the form of personal growth, family balance, adaptation,
or acceptance, when faced with stressors, challenges, or adversity
during the perinatal period. The presence of resiliency attributes

such as social support, sense of mastery, self-efficacy, and self-
esteem enhance the capacity to be resilient and prevent mental
health problems (see Figure 3).

Some of our results confirmed findings from other studies on
resilience. The synthesis of Caldeira and Timmins (2016) about
concept analyses of resilience, indicates that the antecedents of
resilience are an adverse situation, changes, resources, and the
awareness of the circumstances. We also found similarities in
case of defining attributes. Social support is often mentioned
as an attribute (Windle, 2011; Garcia-Dia et al., 2013; Caldeira
and Timmins, 2016). Self-efficacy and self-esteem were additional
attributes mentioned in other general resilience research (Windle,
2011; Garcia-Dia et al., 2013).

Our findings are in line with the current trend that resilience
is a dynamic, modifiable process (Luthar et al., 2000; Reich
et al., 2010; Southwick and Charney, 2012; Johnston et al., 2015).
We demonstrate that perinatal resilience is the product of a
dynamic process between the individual (e.g., personality) and
his or her environment (e.g., social support). The extent to which
someone can be resilient will fluctuate over time and is intensively
influenced by the context (Garcia-Dia et al., 2013).

Our data also generated some complimentary knowledge
above the general resilience research. A sense of mastery
seems to be a specific attribute of perinatal resilience. This
includes the ability to make sense of circumstances in the
face of stressful events (Elmir, 2014), to put something in
perspective and the possibility to discuss difficulties and reach
a point of meaningfulness. There are some similarities with
the construct “sense of coherence” of Antonovsky (1996)
and more specifically to the key element “meaningfulness.”
The concept of “sense of coherence” or SOC fits within the
theories about health promotion and provided a theoretical
framework for salutogenic research (Antonovsky, 1996;
Harrop et al., 2006).

Similar to SOC, resilience is a key concept within positive
psychology and salutogenesis. Both focus on factors that support
human health and well-being, with the focus on strengths
instead of weaknesses. A focus that forms an interesting
starting point within health promoting and preventive research.
However, until now resilience for the perinatal period and
the first 1,000 days of life has remained vague with no clear
indication how to enhance resilience during this period. Current
study answers this need with a concrete description of the
concept. This can lead to a practical translation of the resiliency
attributes into a resilience enhancing intervention. This in
turn can contribute to a broader sense of coherence. Both fit
within a salutogenic framework. Nowadays, the paradigm shift
from being disease-oriented to a salutogenetic framework, is
going on within healthcare and health policy. Knowing that
resilience is a dynamic process that can be influenced is an
important finding for healthcare practices. The use of the concept
“resilience” in future interventions can support professionals
in taking a lead in the salutogenic approach of health and
well-being and can be an innovative element in the current
prevention policy. Enhancing resilience early in pregnancy,
may reduce subsequent disorders in the mother, the child
and the partner.
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Strengths and Limitations
Strengths
First, the structured eight step framework of Walker and
Avant used and described in detail in this study increases the
replicability of the study. The transparent inclusion and exclusion
criteria with the use of a second independent assessor (TN),
minimize the possibility of selection bias. Various sources of
literature were incorporated and diverse uses of the concept
were identified through exploring resilience within different
disciplines. A concept analysis is part of theory development and
makes the meaning of a concept explicit so it can be part of
testable and practical theories. This paper utilized hypothetical
examples but inspired by the experiences of the research team
to illustrate examples of model, borderline and contrary cases of
perinatal resilience.

Second, the Delphi survey improves the validity of our study as
it complements the literature-based concept analysis with results
that stem from an expert group opinion which is more valid
than a decision made by a single person. The researchers also
established trustworthiness by using an iterative approach and a
detailed description of the Delphi collection and analysis process.
Furthermore, although the Delphi survey and concept analysis
were conducted by two different researchers, independently from
each other, the results of both approaches are in line with each
other and support the overall conclusion of our study. Three
terms indicated by the Delphi survey match attributes identified
by the concept analysis. Three other terms suggested by the
Delphi survey were strongly connected to attributes advocated by
the concept analysis.

Third, current studies recommend that the concept of
resilience needs to be studied and coupled to a relevant domain
outcome (Vanderbilt-Adriance and Shaw, 2008). Therefore we
analyzed resilience within a specific group for a specific period
of life. Despite the large volume of resilience research, the
domains of pregnancy, childbirth and future parenthood remains
underexposed. With this study we are the first to analyze
resilience specifically focusing on the first 1,000 days of life.
Our innovative findings are supplemental to existing research
because it gives an overview and state of the art of the attributes
specifically related to perinatal resilience for the first 1,000 days.

Fourth, this study adds important value in the current
trends in health care policy, with attention to a more health-
promoting and preventive approach. Resilience as a concept
appears to be relevant in health context and prevention of
mental health problems (Caldeira and Timmins, 2016) to
face changes, challenges and stressors which parents may face
during the perinatal period. Attention to psychological aspects
within perinatal care is necessary because it not only affects
the mother but also her infant and the rest of the family
(Caldeira and Timmins, 2016).

Limitations
Some limitations of this study should be addressed. This study
is not a systematic review or meta-analysis. Consequently, no
quality assessment of included studies or statistical analyses
were performed. Within our search strategy we only included
articles that specifically mentioned the concept of resilience.

A possible disadvantage is that we missed articles with resilience-
relating concepts such as empowerment or articles mentioning
resiliency attributes without using the concept of resilience as
such. Another disadvantage, possibly linked to our search strategy
is the used timeframe within the articles. Although we used the
first 1,000 days of life as an inclusion criteria for article selection,
the selected studies mainly focus on childbirth and the first weeks
postpartum. A possible explanation for this is that research into
resilience during pregnancy, childbirth and parenthood has not
yet applied the 1,000 days of life framework. Because of this,
we have to be careful regarding interpreting the results of the
outcome section. Although, the most important attributes of the
concept of perinatal resilience are covered in the methods used
to gather results.

Another limitation is the absence of service users within
this study. The concept analysis is based on studies retrieved
by professional and academic databases. The participants of
the Delphi study were healthcare providers, academics and
epidemiologists. Despite the fact that almost all participants of
the Delphi survey are a parent themselves, we can’t assume that
they completed the survey from their parent role. It is more likely
that they filled in the survey as an expert in working with parents
during pregnancy, childbirth and postpartum. It is possible that
our description of perinatal resilience isn’t accepted by the service
users. A recent study of Young et al. (2020) performed a thematic
analysis of parents’ perspectives of resilience experiences within
the first year of parenting. In line with our findings, social
support was a key theme including family, friends, work, peers,
social media, and parenting groups (Young et al., 2020). Parents’
internal skills and abilities were also included within the thematic
network of parental resilience. The study of Young et al. (2020)
suggests that there are similarities between the experiences of
new parents and the description of perinatal resilience developed
within this research.

Future Research
This study is a first step in a broader research protocol to
enhance resilience during the first 1,000 days. The concept
analysis delivers an important foundation for the development of
a perinatal resilience model. In the next phase we will compose a
battery of instruments to measure perinatal resilience attributes
and integrate this into a pilot study to enhance resilience in
(future) parents. These findings can in turn inform healthcare
providers about the applicability of resilience-based interventions
and the opportunities to guide individuals to positive adaptation.
Another interesting track for future research is to determine to
what extent a resilient response at one point in life may help
facilitate further resilience in later life. A further interesting scope
is to investigate the effect of perinatal resilience of the early
care-giving environment on the development of the child.

CONCLUSION

A concept analysis of perinatal resilience is unique. This study
described the concept of perinatal resilience within the context
of the first 1,000 days of life for the first time. We described
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perinatal resilience as a circular process toward a greater well-
being in the form of personal growth, family balance, adaptation
or acceptance, when faced with stressors, challenges or adversity
during the perinatal period. The presence of resiliency attributes
such as social support, sense of mastery, self-efficacy and self-
esteem enhance the capacity to be resilient and prevent mental
health problems.
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In many African countries, particularly those with largely patriarchal societies like South

Africa, promoting father-child interaction can pose a challenge. An informative medium

that could potentially encourage active participation in pleasurable interactions between

fathers and babies may prove to be an important way in which to stimulate fathers’

awareness of their infants’ abilities. A Cape Town based theater company created the

first ever South African baby play for care-givers and their babies between the ages of

2 weeks to 12 months. The play is performed in a contained, relaxing space and offers

carers and babies time to relate to each other in a pleasurable atmosphere, while specially

trained actors model sensitive and responsive interactions. Baby Theater could be a way

to encourage fathers’ involvement with their infants, however, no research is currently

available documenting fathers’ perceptions about Baby Theater experience.

Aim: To explore fathers’ experience of participating in Baby Theater.

Method: This qualitative study involved six fathers who, with their infants, participated

in the Baby Theater production. A week later the fathers were divided into two focus

groups to give them the opportunity to discuss their thoughts about the experience and

to reflect on whether it had any subsequent impact on their interactions with their babies.

The audiotaped, transcribed material was thematically analyzed using an interpretative

phenomenological approach.

Results: The fathers described the experience as educative and enjoyable. They

reported that the program had a positive impact on the way they interacted with

their infants and also positively influenced their relationship with them. Additionally,

they reported feeling more confident about coping with their babies on their own, and

appreciated the connection with the other fathers in the group. Cultural, societal, and

gender issues were also considered.

Conclusions: The subjective experience of the fathers was positive. Further research

is needed to assess the lasting effects of the Baby Theater experience.

Keywords: father-infant interaction, involvement, father’s experience, South Africa, Baby Theater
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INTRODUCTION

The importance of early mother-infant attachment and bonding
in the promotion of healthy child development has been
well-established (1–4). In contrast, relatively few studies have
addressed the father-infant relationship despite awareness of
the father’s unique contribution to the development of his
infant (5). Ramchandani et al. (6) found that fathers who
were disengaged and remote in their interactions with their 3
month old infants predicted externalizing behavioral problems
in the baby at 1 year of age. A positive father-child relationship
is associated with better self-regulation and lower levels of
childhood aggression in boys and higher self-esteem in girls
(7). In addition, positive father involvement results in children
showing better cognitive outcomes in later life (8). There is also
strong evidence that a father’s involvement in the early lives of his
children positively impacts their physical and social-emotional
development (5, 8, 9).

In many countries, particularly those with largely patriarchal
societies like South Africa (10–13), promoting father-child
interaction can pose a challenge (14).

Representations in the media and research literature
emphasize the increasing number of absent fathers in South
Africa (15). Recently, the Stats SA General Household Survey
(16) revealed that as many as 43.1% of children lived only
with their mothers. While a large number of fathers refuse
to acknowledge their paternity and have no contact with their
children (17), others are forced to leave their families to find work
elsewhere (18). Richter et al. (19) describe this trend of absent
fathers as an “epidemic,” especially amongst young fathers.
However, Morrell (14), notes that the quality of fatherhood
cannot be measured simplistically in relation to his physical
presence or absence from the household. That is, fathers who are
physically absent may nevertheless be emotionally present in the
lives of their children and, conversely, physically present fathers
can be emotionally absent.

South Africa is a patriarchal country in which the role of the
father as the primary authority figure in the household has a
powerful impact on family life (11). Patriarchy in South Africa
today is considered by many to be a “serious societal illness,
and often the root contributor of violence against women and
children” (17, p. 304).

The roots of South African patriarchy are complex and
are primarily embedded in traditional African Culture (10), a
colonial past (20), and the deleterious effects of apartheid (13).
It has woven complex gender dynamics into the fabric of South
African society which are entrenched into both the Eurocentric
and Afrocentric cultures within the country (21).

In 1998 the Commission on Gender equality stated that (22):

“It is a sad fact that one of the few profoundly non-racial

institutions in South Africa is patriarchy. . . indeed, it is so firmly

rooted that it is given a cultural halo and identified with customs

and personalities of different communities” (p. 10).

Little has changed over the years, despite state legislation
promoting gender equality (23) and men remain dominate not

only in homes but in many other areas including public life,
politics, and earnings (24). Most women still traditionally fulfill
the role of caregiver, homemaker, and domestic caretaker.

There are some sectors of South African society which hold
much more egalitarian views about the roles of men and women
within the home and in the wider society. These views have
arisen as, progressively, more women have become economically
active and independent. This has resulted in a considerably more
balanced division of labor between males and females in some
homes although South African men generally do less childcare
work thanwomen (25). But, as Olivier et al. (13) note, “the change
from traditional to egalitarian views does not develop to the same
extent everywhere, with larger differences between the roles of
men and women in poorer, less developed societies” (p. 12).

There is a general need to establish early South African
intervention father-infant programs (26). Since 1990’s (the
post-apartheid era) a few South African programs have been
implemented. These include didactic programs run in clinics
and hospitals involving practical instructions on health care and
parenting, rather than sensitive or nurturing care for children.
Many of these offerings do not include a culturally sensitive or
Afrocentric approach to parenting. The existing programs have
not been vigorously assessed and the benefits of these kinds of
didactic educational programs remains unclear (27).

Some programs are run by civil society organizations such
as the South African Men’s Forum Fatherhood Project and The
Sonke Gender Justice Programme. In 2012, the Sonke Gender
Justice Programme introduced a “MenCare” initiative which is
a global multidimensional program focusing on boys and men
between the ages of 15 and 35. Their aim is “to create a society
where men are engaged as caregivers and fathers, and where
gender equality is a reality in the family context” (12, p. 17).
Their programs include 12 week long community based father
groups in which men are encouraged to share their experiences
of fatherhood, are taught practical parenting and communication
skills and are encouraged to provide maternal support. The
MenCare+ South African Outcome Measurement Report (13)
showed a significant change in pre- and post-intervention scores
in a number of areas which included a significant change in the
men’s attitudes relating to gender norms. In the parenting groups,
the fathers also showed an increase in their gender equitable
attitudes. In addition, the report states that the percentage of men
attending prenatal care visits increased after the program (13).

A systematic literature review by Magill-Evans et al. (28)
concludes that the most effective interventions with fathers of
infants and toddlers are those which involve the father actively
participating with or observing his own child. A useful way
of engaging fathers in this kind of activity may be involving
them in performances such as theater or puppet productions. An
example of this would be the Theater for Early Years (TEY) which
has existed for at least four decades, having started in London
with a pre-school production called “Exploding Punch and Judy”
in 1981.

There has, however, been controversy over the usefulness of
Theater for the Early Years, partly because the early performances
were not tailored to the needs of very young children who
were regarded as a difficult audience (29). But more recent
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developmental research and an understanding of neuroscience
has changed the nature of performances (29). In recent years
the scope of TEY has widened to include young audiences with
autism and other cognitive disabilities (30).

Infants’ sophisticated capacities to absorb and integrate the
world through their senses have legitimized this new audience
for the performing arts. In 2002, the Oily Cart Theater
Company in London produced a show for an audience of
very young children ranging in age from 6 months to 2
years. Since then other theater companies around the world
have produced Baby Theater performances geared toward
children from as young as 2 weeks up to ∼2 years of age.
These countries include New Zealand (31) Canada (32), the
United States, Australia and a number of European countries
(33). Each theater constructs its own unique performance
and choreography.

With this in mind, we wondered whether a local theater
performance specifically designed for babies and their carers
might be beneficial in the local context. Our aim was to explore
the lived experiences of fathers who participated in a Baby
Theater project in South Africa.

Such a theater exists as the Magnet Theatre in Observatory in
Cape Town, which is a physical theater company with a focus
on community involvement. As a community theater, dedicated
to training actors from local communities, it relies heavily on
sponsorship and donations. The aim of the donors is to support
the development of community arts in South Africa. The theater
charges a nominal fee for performances. It has operated for the
past 32 years in South Africa and internationally. It is hoping
to extend their reach into other venues such as mother-baby
clinics and hospitals. It advertises its performances on its website
and in the local press. With sponsorship in 2015, the Magnet
Theatre was able to host a Northern Ireland based company,
Replay Theater, which specializes in theater for the very young.
An example of Replay Theater’s work, TiNY , for the under 1
year olds, was presented in a number of performances to parent-
infant audiences in Cape Town. These were well-received and
allowed Magnet’s Early Years Theater Company members to
observe the impact of the production and provided insights into
the contexts in which a South African production, of the same
nature, could operate.

Inspired by Replay Theater’s incubation, the Magnet Early
Years Theater company created SCOOP: Kitchen play for Carers
and Babes: The first ever South African baby play for care-
givers and babies between the ages of 2 weeks−12 months. It
is performed in a contained and relaxing space of a tailor-made
tent and accommodates six carers and babies at a time. SCOOP
created a unique opportunity for carers to explore the possibilities
of meaningful engagement with their babies. At the heart of this
project was a drive to create greater awareness of the crucial
importance of strong emotional attachments in infants’ lives and
the direct effect it has on the development of their brains. It is
available for anyone who is a caregiver of a baby and for them to
be able to walk away with a sense of how responsive and attentive
their babies are, even from the earliest age. It is hoped that they
might possibly continue to engage, connect, sing, and play with
their little ones, contributing to secure attachment.

The authors of this study were looking for a novel way
of encouraging fathers to interact with their babies. They
approached the Magnet Early Years Theater Company who
agreed to put on their performance for the father-infant study.
This would allow fathers and their babies take part and, at
the same time, would be a fresh way of enhancing the father’s
awareness of his infant’s abilities. This would be a way to stimulate
his curiosity in what his infant may be thinking and feeling,
thereby increasing paternal involvement.

The aim of this study was to explore the lived experience of
fathers’ participation in Baby Theater and the potential impact
that this would have on their relationship with their infants. The
infants who participated in the study were between the ages of
4–11 months.

As the period between birth and 12 months of age makes
use of mostly non-lexical language and is focussed on sensory
stimulation, it was felt that the Baby Theater would bemeaningful
across the cultural spectrum. After 3 months infants have a
sense of their “core self ” and are able to be with another person
with whom they are able to interact (34). After 12 months a
new developmental phase sets in and language starts to appear
and become progressively prominent. Our interest was in how
fathers related to their infants during the earlier, pre-verbal stage
of development.

METHODS

Study design
A phenomenological research design was chosen as a framework
for this research because it provides rich data by offering a
detailed examination of the “lived experience” of the participants
instead of working with “pre-existing theoretical preconceptions”
[(35), p. 41]. An interpretative phenomenological analysis was
used because of the idiographic nature of this research (36) and
the small sample size. Focus groups were conducted with the six
fathers who had participated in the Baby Theater production.

Participants
Purposive sampling was used to ensure homogeneity of the
research participants.

TheMagnet Theatre has an established Baby Theater program
and therefore they had a database of potential dyads from which
to recruit. An electronic invitation was sent to all the addresses
on their database. In addition, flyers advertising the study were
handed to a number of passers-by in the street outside the theater.
Flyers were also distributed to a number of church groups.

Almost all the caregivers who attend the Magnet Theatre
Scoop Performance are mothers and female child carers. They
come to the performance hoping to share an enjoyable time
with their infants. For the most part, few fathers attend the
Scoop performances. Fathers who attend with a second parent
or grandparent are not primarily “responsible” for the experience
of the baby in the theater, and therefore slightly less engaged. The
fathers in our study were similar to the wider group of fathers
attending Baby Theater in terms of age, language, and race. They
were part of the first show involving father-infant dyads only.
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Having the babies under their sole care during the performance,
meant that they needed to be more engaged with their babies.

Eligible participants were biological fathers who had contact
with their young babies but who were not necessarily living in
the same household as their infant. The inclusion criterion for the
babies was that they had to be below the age of 12 months. Before
this age, infants are pre-verbal, relying on sensory stimulation
and non-lexical language. This is often the most challenging time
for parents who may think that their infant lacks the abilities to
interact. The babies who took part in the study were between the
ages of 2–11 months. By having a group of babies who were all in
this pre-verbal stage of development allowed us to obtain a rich
description of the fathers’ perceptions during and after the baby
theater experience.

Initially, the Magnet Theatre recruited 14 fathers who were
invited to participate in different arms of the study, including
a quantitative one which aimed to assess the quality of the
interactions of a select sample of South African fathers using the
Coding Interactive Behavior Scale (37). Additionally, the aim was
to determine whether the intervention of Baby Theater could
improve the quality of father-infant interactions. The results of
this part of the study were inconclusive because the sample was
too small. Two of the fathers dropped out of the study. One
was excluded because he did not return for the second CIB
assessment and another had a baby who was too young to meet
the CIB criteria.

For the purposes of our study, focus groups were established
to assess the qualitative responses of the fathers. Six fathers who
had been randomly chosen to be in the experimental group of the
CIB study took part in the focus groups. Three of the fathers were
black African, one was white and two were of colored descent1.
They lived in areas which traditionally accommodated families
from mid to low socio-economic backgrounds.

Procedures
The fathers made voluntary contact with the theater indicating
their willingness to partake in the study. Inclusion and exclusion
criteria were applied and six father-infant dyads were included in
the study.

They independently completed a consent form in their own
language (English, Afrikaans, or isiXhosa) and a demographic
questionnaire (Table 1) which asked about ethnicity, marital
status, father’s age, infant’s age, co-habitation with their infants,
employment status, and financial provision.

Spare nappies (diapers) and wipes were provided for the
babies and refreshments were also laid on for the fathers
and babies.

The performance was held within the enclosed space of a
specially constructed tent with soft, padded flooring. This tent
was designed to accommodate four actors and six parent-infant
dyads seated on the floor. The play lasted half an hour with an
additional 10minutes for the babies to play freely with the props
used by the actors during the performance. Some of the family
members including older siblings came to view the show from

1As per South African Census racial classification. “Colored” referring to those of

mixed-race descent.

TABLE 1 | Brief demographic profile.

Marital Status Total no. of children

Married 3 One 3

Unmarried 3 Two 3

Fathers’ Age range Employed

25–29 2 Yes 5

30–35 2 No 1

36–40 1

Babies’ Age range Financial Provision

2–5 months 1 Yes 5

5–9 months 3 When able 1

10–12 months 2

Co-habitation

Yes 4

No 2

outside the tent where chairs were placed to accommodate them.
This is a customary procedure of the theater.

The play was carefully choreographed in such a way that one
activity moved smoothly into another and each was just long
enough to attract and hold the babies’ attention. The four actors
situated themselves at each corner of the tent. They performed
the same choreographed actions whilst communicating non-
verbally (via facial expression and gesture) with the babies,
building up an individual rapport with each baby. A cameraman
was present to video some of the interactions of the babies
with their caretakers and the actors. These clips were used, not
only to document the theater choreography, but were also later
threaded into a documentary on the show (see for documentary
video2). The reasons for the videotaping were explained to the
fathers who gave written permission to have themselves and their
babies filmed, and the clips added into the documentary. This
documentary video was later sent to each father.

For such a performance to be meaningful, it has to be tailored
to the infant’s needs and capabilities. The approach therefore has
to be flexible and sensory over-stimulation has to be avoided. For
this, the performers require knowledge about young children’s
developmental milestones as well as a particular sensitivity that
would enable them to read non-verbal cues.

The play began with the babies sitting on their father’s
laps. As the performance continued, those babies who were
able to crawl could move closer to the actors if they chose
to do so. The fathers sat on the floor close by, providing a
secure base to which the babies could return if needed. Using
songs, sounds, lights and textures, the actors took the babies on
“an enchanting journey crafted to delight, surprise and soothe
them” [(38), p. 11]. Through their interaction with the babies,
the four performers revealed innovative ways to connect and
communicate with infants. Within the relaxed atmosphere, the
fathers were able to observe how the actors interacted with the

2https://www.youtube.com/watch?v=_-vQ5GV55DU&feature=youtu.be&fbclid=I

wAR1o0E70dObXSPdPbfHZSRp5Dm41oqTCkNtoo3PtLL-CuT8YTlt6PutJgwQ&

ab_channel=MagnetTheatreZA (Accessed October 23, 2020).
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babies, the babies’ enjoyment of the performance, and the infants’
individual responses to the various stimuli presented.

Focus Groups
A week after being involved in the Baby Theater production,
the fathers were divided into two focus groups comprising three
fathers in each.

Because of space constraints, the theater venue was unable
to accommodate the focus groups. These group meetings were
therefore held in a small cottage which houses part of the Cape
Town University’s Division of Child and Adolescent Psychiatry
(with which one of the authors is connected). This particular
venue allowed the relaxed and informal atmosphere created by
the theater performance to continue into the focus group setting.

Having two groups gave the fathers more opportunity to speak
within the time available. The structure and approach to the
focus group allowed the representation of multiple perspectives,
bound by common experience of participating in the baby theater
production. The content of the focus group also acknowledged
consensus or discrepancies between the fathers’ experiences,
while providing a reflective space for the fathers’ to ascribe
meaning to their lived experiences of being engaged in the baby
theater production. Each focus group session was an hour long.

The group discussions were audiotaped and later transcribed.
The transcription was then analyzed using an interpretative
phenomenological approach.

An external facilitator was used to strengthen the
trustworthiness of our research. This facilitator is an experienced
clinical social worker who had no connection to, or knowledge
of Baby Theater. In addition, she had little in depth knowledge of
the study, but had a good understanding of young babies. At the
time she was a MPhil masters student in Infant Mental Health at
the University of Stellenbosch.

Both groups were led by the same facilitator who had had no
contact with the fathers before the focus group session and who
introduced herself as an outsider to the study. She used semi-
structured interviews to guide the discussion. The facilitator was
given six open ended questions to use (see below), but instructed
to also allow the participants to direct the conversation.

The researcher and supervisor each compiled a set of
questions and thenmet to discuss which of the questions were the
most suitable to be included in the semi-structured interviews.
The questions were broad and open, allowing for unexpected
findings and allowing for the interviewer to probe the responses
more deeply.

The focus group questions were the following:
Focus Group Questions

1. What did you (the fathers) expect from the Baby Theater?
2. How did you find the experience/feel about the performance?
3. What made it special or what was missing?
4. What do you think your baby experienced?
5. Did you learn something new about your baby? What?
6. Do you think this is a good activity for parents to do with

their baby?

Data Analysis
The transcribed data was thematically analyzed according to
the steps outlined by Smith and Osborn (35). The text was
read a number of times to familiarize the principle researcher
with the material and allow her to start gathering common
trends and insights in the comments of the respondents. On
further reading, initial notes were transformed into themes. The
emergent themes were listed and connections between themes
were made. Superordinate and subordinate themes were then
isolated. These were checked against the actual words of the
participant. Identifiers (references to quotes in the transcript)
were given as keywords with page numbers referring back
to the original source. Triangulation was used to increase
the credibility and validity of the results through researcher-
supervisor debriefing. Data saturation was discussed.

In order to further ensure trustworthiness, a process of self-
reflection about personal biases and preconceptions is of the
utmost importance. All the authors, as well as the facilitator
of the focus groups, are from social backgrounds in which
more egalitarian views about gender roles are seen as important.
This viewpoint, together with a background knowledge of the
benefits of a father’s involvement in the development of his infant
underlay the study. At the same time, the authors expressed a
subjective awareness that, despite the largely negative stereotype
of South African fathers not being involved with their young
children, there are many exceptions. The fact that the fathers
reported a positive response to their theater experience, and it
seemed to have had an impact on the way that they interacted
with their babies at home, was met by the authors with a great
sense of pleasure. We are aware that our underlying feelings
toward this study, although not directly conveyed to the fathers
could have had an influence on the father’s responses as will be
discussed in the Limitations Section.

Ethical Considerations
The study was approved by the Health Research Ethics
Committee (HREC) of Stellenbosch University (Reference #:
S17/10/266). It was conducted in accordance with the South
African Good Clinical Practice Guidelines, as well as the
Declaration of Helsinki (2013). Participation was voluntary,
and all fathers provided written informed consent. As the
children were under 12 months, consent was gained from the
parent. Participants were compensated as per national HREC
recommendations for their time and travel expenses.

RESULTS

The interpretative phenomenological analysis of the focus group
discussions isolated three superordinate and nine subordinate
themes, detailed in the Table 2.

Theme 1: The Educative Value of Baby
Theater
The value of Baby Theater lies in the provision of a learning
experience in a novel and enjoyable way.
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TABLE 2 | Superordinate and subordinate themes.

Superordinate Themes Subordinate Themes

The educative value of Baby Theater’s The simplicity of interaction

Peer connection

The father-infant dyad The dyadic connection

The awareness of the baby’s abilities

The bonding experience

The role of the father Cultural influences

Societal Influences

Gender bias

Father empowerment

The Simplicity of Interaction
One of the fathers summarized this experience in the
following comment:

“I came there knowing nothing about my baby, but now I

come knowing how to interact with my baby.” YG (cohabiting

with baby).

It became clear that most of the fathers felt that they lacked the
interactive skills when it came to relating to their babies and they
reacted with pleasure and surprise at how simple this can be,
for example, using everyday objects such as keys, spoons, plastic
cups and bowls to entertain their babies. This came as a new and
interesting discovery, as one father remarked:

“You don’t really need all those toys. It taught us that you can be

creative with what you have. I think sometimes we forget that.” LZ

(living apart from baby).

An integral part of the baby theater performance was the singing.
For example, each of the babies’ names were woven into song
and various sound effects were also created through voice.
This demonstrated that singing can also be used as a positive
interactive tool. Until then, some of the fathers had not thought
of using their voices for the entertainment of their babies. In
addition, one father also realized that the use of his voice could
have an impact on a deeper level:

“I also learnt it’s not to make her stop crying, but to communicate

and build a friendship.” JA (cohabiting with baby).

Here, it can be seen that the idea of singing to his child changed
from regarding it simply as a way of soothing to a way of
connecting on a deeper level—that of “building a friendship”
with his infant. This indicates that the value of the Baby Theater
experience can extend much further than a demonstration of
simple ways to engage babies.

Peer Connection
An additional value of Baby Theater in bringing fathers and their
infants together as a group is that this appeared to facilitate a
connection between the fathers. By watching each other deal with

their babies and, through sharing their experiences, there was a
sense of a common ground between them.

“. . . It’s not just me that is not used to this whole father thing and

being alone with them and stuff, but it was very nice to see how

other dads react, what they also are doing, so you don’t feel like

you’re the only one out there that feels this way and don’t know

what to do, maybe. It inspired a lot of confidence, also.” LZ (living

apart from his baby).

For another father, being able to watch how the other fathers dealt
with their babies was a direct learning experience:

“The bond between me and my baby is not strong. I need to prepare

more time for me andmy baby so when I take himmaybe for a walk

or something, he doesn’t cry there and I can’t stop him. I learnt a lot

from you guys – how you treat your babies and I think that this is

going to help me in the future.” CB (living apart from baby).

Theme 2: The Father-Infant Dyad
By their very nature, relationships cannot be one-sided and as a
result of participating in the theater performance, it would seem
that the fathers began to realize this.

The Dyadic Connection
In his comment below, a father voiced his awareness that the
baby “expects” something from him. His awareness of the baby’s
expectation indicated that he understood that the baby also plays
and active role in the relationship.

“What I learnt from the theater time—I must play with the child,

physically playing. I crawl around, I run and talk. When I get home,

I’m not just me, I must know that there is that little one who expects

something from me. . . ” YG (cohabiting with baby).

The Increased Awareness of the Baby’s Abilities
By having the opportunity to concentrate on his own baby’s
reactions to the various sensory experiences offered, each father
was able to observe the uniqueness of his infant’s response. In
this way they became aware of how responsive and attentive their
babies could be. It was hoped that this realization would inspire
the fathers to want to have more contact with their infants.

This father described his experience in the following way:

“. . . Every time there was a new sound, you could see her focus.

It was almost like she tried to hone in on what was happening.

It was interesting to me because sometimes you think that your

baby, they don’t experience all of that stuff but they actually do.”

JA (cohabiting with baby).

The closeness with which this father observed his baby is evident
in his description of the baby’s focus: “It was almost like she tried
to hone in on what was happening.” By carefully observing his
infant it would seem that he was becoming aware that his baby
had individual and unique preferences and perhaps, in his mind,
his infant was becoming more of a “person.” This perception of
the infant “as a person” was implied in similar comments made
by a number of fathers. For example, one father stated:
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“It seems like his own personality can be quite focused.” WG

(cohabiting with baby).

The realization that their infants are experiential and responsive
individuals inspired a desire in some of the fathers to interact
with their babies more. One father stated: “I need to expose her
to much more things to really cultivate her different skills and
stuff.” (TD, cohabiting). Another remarked that “I can see I could
actually do more with him. It creates a bigger bond between us.”
YG (cohabiting with baby).

The Increased Bonding Experience
Some of the fathers felt that their relationship with their infants
had changed as a result of their participation: “I can conclude
that this program got me closer to my child.” TD (cohabiting
with baby).

Another father spoke about the experience as facilitating the
bridging of a gap:

“. . . and now every night I can’t wait to get home, because I know

I’ll spend time with her. I am actually disappointed when I go home

and she is sleeping. Because the gap was bridged, and that was good

for me.” JA (cohabiting with baby).

Theme 3: The Role of the Father
The theme of the role of the father is complex in that it touches
on cultural, social as well as gender issues.

Cultural Influences
South African society is largely patriarchal with traditionally-
divided roles. For some fathers, their involvement with their
babies in the theater performance provided a new experience
from a collective point of view.

One father outlined how, in his community, family roles have
been passed down through the generations.

“Even when we were growing up . . . we are playing cards with

our mother, but our father, he’ll be there reading the newspaper or

watching the news on the TV, you understand. So that thing is like

in your mind: When I have my own family, that is how I must be,

you understand. Because if you don’t look up to your father, you

understand, this is how I must be. So, when you are exposed to this

kind of thing—see the good of it.” TD (cohabiting with baby).

In the above comment, it is clear that it is the mother who is the
parental figure who engages with the children, whilst the father is
amore distant figure whose focus is on the outside world (reading
the newspaper and watching the news). Although distant, he is
respected and admired and a figure who one should aspire to
emulate. However, the comment of this particular father indicates
that he was willing to embrace a different stance.

Social Influences
Societal pressures and influences also had a part to play in the
lives of some of our fathers. Referencing his own father, one of
our fathers stated:

“He provided for us . . . but that soft side, it was like he did not want

to show his soft side.” YG (cohabiting with baby).

Another father spoke about getting down to play with the
children as “not our thing”.

“I don’t know about you, but as a black man, our role is just to be

a father and a husband. To play with the kids and go down . . . it’s

not our thing. But now I’m learning to . . . you understand, I’m not

going to worry how is my wife going to look at me and all that.” TD

(cohabiting with baby).

Although not mentioned directly, it would appear that “play(ing)
with the kids and go(ing) down” could be viewed in some
societies as non- masculine. This can be seen in this father’s
perception of his wife’s possible negative view of him if he adopts
a less distant role with his children. As it turns out however, his
wife embraced his new way of being with his infant.

“I know it’s something that’s creating a bond, you understand. And

it’s also making my wife happy to see us like that.” TD (cohabiting

with baby).

This suggests that societal norms can be changed, especially
within the family context.

Gender Bias
A number of fathers mentioned that the Baby Theater experience
also had an impact on their view of gender roles within the home:

“. . . you can’t look only to the (one) side when it comes to themother

and the father. It had just become broad now. Like washing—

midweek she was doing our daughter’s washing. I was there. I was

the one hanging, you know and doing with the StaySoft... so, you

share the responsibility. So it has really opened our minds.” JA

(cohabiting with baby).

For this father, it would seem that the connection that he made
with his baby during the theater performance had a direct impact
on his willingness to take part in everyday baby chores. It would
seem that being “there” was not simply in the physical side of
hanging the clothes, but in the desire to have an equal share in
the responsibility of bringing up his daughter.

This same desire to share equal responsibility was evident in
the comment of another father:

“Me changing a nappy? . . . I don’t know, but I’m okay with it,

because (now) even before I come to the nappy changing, I know

that she’s my responsibility, you understand, not just my wife’s

responsibility. She’s also mine. . . I know I’ve got to take the initiative

because I took the liberty of being with her.” TD (cohabiting

with baby).

It is clear that the confidence which this father gained through
the experience enabled him to feel a joint ownership of his baby
(“she is also mine”) which increased his sense of responsibility
toward her. In addition, it appears that he is also claiming her in
a deeper sense: Having “taken the liberty of being with her” he has
discovered a powerful loving connection between himself and his
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baby daughter. It is this connection which spurs him into wanting
to take part in her everyday baby care.

Father Disempowerment
Linked to the issue of gender is that of father disempowerment.
The role of the mother as the designated baby-carer appeared to
have rendered some of the fathers less confident in the day to day
care of their infants. As one father described:

“I’ll say a lot of daddies—maybe I was also included—the baby

will cry, you pick up the baby while the mother is busy and the

baby is crying. You pick up the baby and you “shh-shh” the baby

to stop the crying and the baby is crying and right there then you

get “gatvol3”. You just quickly want to pass the child to the mother”

YG (cohabiting with baby).

In this extract, the father related how he usually defers
to the “higher expertise” of the mother with some relief.
However, he spoke about his different approach after the Baby
Theater performance:

“But now knowing that you can make the baby keep quiet while

he looks at you and what you are doing—maybe acting or dancing

and singing, you know, you’ve got that potential in you, you know.

Rather than just giving the baby away.” YG (cohabiting with baby).

It is possible that by “just giving the baby away” the fathers
may lose something in the relationship with their infants. It is
posited that the process of grappling to sooth the infant could
add something to the relationship and, if it is met with success,
it is likely to move the father deeper into the relationship with
his baby.

For one father, the experience of partaking in the baby theater
performance without themother standing as a buffer between the
baby and himself had a powerful effect:

“I took the liberty of being with her (and) I know now I can be

with her, you understand. It was really powerful.” TD (cohabiting

with baby).

Not having the mother around as a “default caretaker” was a
pleasurable experience for one of the fathers who spoke about the
fun of interacting with his infant “not waiting for mommy to be
around to help out—for this, for that—and actually just take on the
responsibility and see how it is for us.” LZ (living apart from baby).

DISCUSSION

The comments of the fathers who took part in the study
demonstrate that their subjective experience of Baby Theater
was overwhelmingly positive, which suggests that Baby Theater
participation would be an acceptable way to encourage fathers
to become more involved with their babies. All the fathers
experienced the theater to be a pleasurable, informative and
valuable intervention which enhanced their relationship with
their infants.

3Afrikaans slang for “irritated”.

The authors felt that there were specific aspects of the
Baby Theater experience that the fathers, as a group, found
particularly beneficial. It seemed that the most important aspect
was a feeling of being emotionally closer to their infants. In
addition, they appeared to have gained a new sense of confidence
when engaging with their babies. We attributed this new sense
of confidence to the fact that the actors demonstrated that
interacting with babies does not have to be complicated. In
addition, the experience of having their babies under their sole
care during the theater performance (without the relying on the
mother to take over if the baby becomes distressed or niggly)
increased this sense of confidence in their ability to deal with their
infants on their own.

Given the negative representations of absent fathers in the
South African media, and the growing trend of absent fathers
recorded in the research literature (19), the current study
provides a more positive outlook. Those fathers in our sample
who lived away from their infants were nevertheless involved
with their babies on a regular basis. All the fathers provided
financial support for their infants including the unemployed
father who provided financial support whenever he was able to
do so.

Contrary to more formalized didactic parenting programs,
which are often conducted via medical and social services (39),
the Baby Theater performance offered the fathers the opportunity
to be in close proximity with their infants and watch them
respond pleasurably to the stimulation provided by the specially
trained actors. The Baby Theater performance offered the fathers
and their babies a novel, pleasurable, and simple educative
experience which included the simplicity of relating to babies, as
demonstrated by the actors (for example by catching and holding
the babies’ attention with their voices). This appeared to enable
the fathers to grasp the idea that relating to babies does not
have to be complicated. By having the opportunity to watch their
own infant’s responses to the different stimuli provided, perhaps
made a greater impression on the fathers than if they had simply
been given verbal instructions about how to interact with their
children. This is in keeping with the findings ofMagill-Evans et al.
(28) which indicate that the most effective interventions involve
“guided observation of one’s own infant with modeling” (p. 263).
Our study also showed that it had the added benefit of connecting
the fathers with each other.

Clinical and neuroscience research over the past two decades
has shown that infants come into this world pre-wired to
seek sensory stimulation, with distinct preferences as to the
sensations they seek. For many parents, this is new information
as, traditionally, babies are considered “too young” to have such
nuanced awareness (34). By observing their own baby’s unique
reactions and preferences, the fathers appeared to have developed
a new awareness in this regard. It is possible that it was this
new awareness that drew them to feel closer to their infants and
sparked their interest in having more interaction with them.

Richter (40) notes that “there are cultural, social and
individual differences in how fatherhood is defined and
expressed” (p. 55). For a number of the fathers cultural, societal,
and gender issues played a role in how they viewed fatherhood.
In most traditional African and other families, the role of the
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father is that of the authority figure, moral overseer, and material
provider (19) and this role does not include baby care (41).
For some of the fathers, the idea of being a father who gets
down and plays with his children and shares responsibility for
every day baby care was foreign. However, the experience of
Baby Theater may have introduced the possibility that direct
involvement with his baby could be enriching both for himself
and his infant.

Given the fact that there is now a growing recognition that
gender roles are socially determined constructs and therefore
flexible (42), it is hoped that the pleasure derived from a closer
connection with the baby could go some way toward changing
the adherence to the societal definitions of parental roles.

Despite the increasing awareness of how important fathers
are in the development of their children, there remains a gender
bias against fathers which is still firmly entrenched even in the
“mother-centric theories of child development” [(43), p. xiii].
In Western industrialized societies, and, in particular, within
middle class socio-economic families we are seeing increasing
paternal involvement (44). However, for many fathers in South
Africa, this is not the case, and the mother is generally seen
as the primary expert and authority in the area of child care
(45). This could lead to a feeling of disempowerment in the
father in the area of child care resulting in a limitation of his
interaction with his baby. It would seem that the participation
in the experience of Baby Theater, without the involvement of
the mothers, gave our fathers a sense of confidence in their
interactions with their infants. This was further supported by
the opportunity they had to observe how the other fathers were
dealing with their infants.

Limitations
One of the limitations of this study was the small sample size,
which limits generalizability. In addition, our results may have
been influenced by “selective participation” in that this group
of the fathers volunteered to be part of the study, and their
enthusiasm may have been an indication that they were the
kind of fathers who wished to be more involved in their infants’
lives. As Costigan and Cox (46) noted, fathers who participate
in research tend to be more involved in family life than non-
participating fathers.

Another limiting factor relates to a possible social desirability
bias which may have played a role in the fathers’ responses.
Although the focus groups were led by an outside facilitator who
conveyed to the fathers that she had very little to do with the
study, the fathers nevertheless may have felt a need to paint their
Baby Theater experience in a positive light. During the course
of the study, they may also have sensed, on some level, a hope
from the authors that this project would show positive outcomes.
The fact that the performance was being videotaped may have
also contributed to the fathers putting a positive spin on their
experience. The fathers may also have felt that they needed to
present themselves well in front of the other fathers in the group.

Recommendations
Knowing that uninvolved fathers may not be drawn easily
into partaking in a father-infant study, thought has to be

given as to how best to recruit these fathers. We predict that
the use of Baby Theater or other performing arts might be
beneficial because, gradually, through word of mouth in various
communities, it may become seen as an enjoyable, positive
experience. The theater is currently funded with private and
public sponsorship as well as ticket sales. For multiple Baby
Theater productions to become viable, further funding would
have to be obtained, which would cover the costs of the
theater production as well as the traveling costs to various
communities. Because Baby Theater has its own traveling stage
in the form of the tent, and the props are easy to transport,
Baby Theater could easily be performed outside its current
theater venue directly within communities. This would eliminate
the necessity of expensive travel into the city. Via word of
mouth, fathers may become curious about what Baby Theater
may offer.

Research is also needed to assess the lasting effects of the
Baby Theater experience regarding the fathers’ interest in, and
involvement with, their children.

CONCLUSION

This study assessed the responses of a small sample of
South African fathers and their infants using the interpretative
phenomenological approach. Their positive reactions to their
experience indicated that father-infant Baby Theater may be a
useful way to enable fathers to a have positive experience with
their babies, enabling them to feel closer to their infants.

A non-clinical setting, such as a theater or show, in which
fathers can be with their babies, might be an accessible as well
as an acceptable point of entry to obtain information about what
their babies enjoy. This will thereby create opportunities for
joyful interaction and help to increase the fathers’ involvement
in their babies’ lives. Further research with a larger sample and
looking at the long term effects of the Baby Theater experience
is needed.
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Faculty of Behavioural and Movement Sciences, Vrije Universiteit Amsterdam, Amsterdam, Netherlands

Belsky’s Process Model points to family-of-origin (especially experiences of mistreatment

in childhood) as well as personality and marital relations as determinants of parenting

quality, including parental sensitive responsiveness. Parental sensitivity might be intuitively

developed during pregnancy and affects perinatal mental health. However, there is a

lack of studies investigating effects of family-of-origin and relationship perceptions on

expectant couples’ parental sensitive responsiveness. The aim of the presented study

was to test mediation and moderation effects of perceived partner’s empathic concern

and retrospectively assessed abuse experienced in childhood on sensitive parental

responsiveness operationalized as caretaking behaviors and emotional reactions to a

crying life-like doll. One hundred eleven expectant couples (N= 222; age:Mwomen = 28.4

years, SD = 3.03; age: Mmen = 29.2 years, SD = 3.31; relationship duration:

Myears = 6.8, SD= 3.43; gestational week:M= 31.3, SD= 4.58) assessed the extent to

which they experienced physical and emotional abuse from their parents in childhood and

rated their current partner’s empathic concern. In the experimental procedure, couples

reacted to a crying life-like doll and were assessed by trained psychologists using the

modified Ainsworth Sensitivity Scale to measure couples’ sensitive responsiveness. The

results confirmed a significant mediational effect of perceived women’s (and not men’s)

empathic concern for the relationship between the reported experience of abuse in

family-of-origin by expectant fathers (and not mothers) and couples’ sensitivity. Support

and interventions regarding couples’ empathy and parenting competence can be offered

to both mothers and fathers to identify those who are at risk of low parental sensitivity.

Keywords: parental sensitivity, family-of-origin, couple, empathy, abuse

189

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2020.562707
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2020.562707&domain=pdf&date_stamp=2020-11-12
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles
https://creativecommons.org/licenses/by/4.0/
mailto:paulina.pawlicka@ug.edu.pl
https://doi.org/10.3389/fpsyt.2020.562707
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.562707/full
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INTRODUCTION

The transition to parenthood is a challenging period for couples.
A dyadic relationship transforms into a new triadic family
structure where parents individually but also as a couple form
bonds with their child. Both individual characteristics of each
parent and the quality of their dyadic relationship contribute
to this transition experience (1). Expectant parents may
already display caregiving behaviors toward their unborn child,
reflecting their own representations of their baby and future
parental commitment. Such behaviors observed in pregnancy
are apparent also in postnatal interactions with a real child (2).
Thus, the quality of the triadic family system develops during
pregnancy and affects mental health postnatally. Observation
of mutual relations between parents-to-be also in the context
of parental roles may serve as a valid indicator of their future
parental sensitivity and child’s attachment (3). Support and
interventions regarding parenting competence can be offered to
both mothers and fathers already during this prenatal period,
before their baby is born.

Sensitivity to Child’s Signals as a
Dimension of Parenting Quality
One of the essential dimensions of high-quality parenthood,
focusing on close emotional bonds and offering the child a
secure base to explore the world, is parental sensitivity to
child’s signals (4, 5). It refers to the ability to appropriately
recognize infants’ behavioral and emotional cues and to respond
during interaction in a well-timed, reciprocal, and mutually
rewarding manner (6, 7). Some studies show that sensitivity
toward infant’s distress is a better predictor of emotion regulation
and secure attachment than sensitivity to non-distress (8),
pointing to the importance of parental sensitive responding to
a child’s crying. In this paper, we test the predictors of couple’s
sensitivity to infant cues in the dynamic period of transition
to parenthood.

Predictors of Parenting Quality—The
Process Model of Parenting
According to Belsky’s (9) Process Model, parenting quality is
predicted by major but not equally powerful sources of influence:
characteristics of the parent (developmental history including
abuse experienced in childhood, personality characteristics),
characteristics of the child, and the broader social context of
the parent–child relationship (with a potentially high impact of
marital relationship).

Partner’s Empathic Concern
Originally, the Process Model of Parenting emphasized the
mediational role of marital relations in the association between
parental characteristics and parenting (e.g., parental sensitivity).
Here we examine the mediating role of perceived partner’s
empathic concern as an essential aspect of this social context.
Empathic concern was defined by Davis (10) as other-oriented
emotional empathy linked with compassion and sympathy for
unfortunate others, warmth or being moved by perceiving others
in need, also in close relationships characterized by communal

sharing (11). Such other-oriented empathy or empathic concern
has been a focus of family and developmental research,
including research on the quality of intimate relationships
[e.g., empathic concern is positively associated with relationship
satisfaction and negatively associated with depression among
heterosexual couples; (12)]. Empathic concern has also been
found to be associated with parenting quality. Higher empathy
facilitates concentration on the child’s needs (13–15), while lower
empathy increases the risk of self-focused behavior (16) and
of general disturbances in family relationships including child
abuse (17).

In order to take empathic concern into account as part of
the social context (social support and relationship quality), we
focus on mutual perceptions of partners’ empathic concern,
not on self-reported empathy. This construct encompasses
both positive perception of a partner as supportive and
perception of relationship with a partner as satisfying.
Busby and Gardner (18) showed that men’s perception
of their partner’s empathy was associated with higher
perceived relationship quality in couples in a longitudinal
perspective. Additionally, perceived partner’s empathic
concern is associated with better adaptation of mothers as
well as fathers during the transition to parenthood (19).
Higher dyadic empathy also correlated with higher sexual
satisfaction and relationship adjustment while transitioning to
parenthood (20).

Caregiving Experiences During Childhood
Both parental sensitive responding and empathic concern are
partly dependent on experiences in the family-of-origin (16, 21).
Difficulties in fulfilling parental roles, low empathic concern, and
low levels of perceived empathic support in the relationship with
a romantic partner were linked to negative caregiving experiences
or abuse during childhood (sexual, physical, and/or emotional)
[e.g., (22, 23, 26)]. For example, mothers who had been
maltreated in childhood were more intrusive during mother–
child interactions (24), prone to more negative responses, and
more frequent abusive behaviors toward their own children (25,
27). Gender might modify the relationship between the family-
of-origin and individual outcomes in adulthood (28) or parenting
behaviors (29), but it needs to be confirmed in the context of
parental sensitivity.

However, the updated Process Model suggests additional
moderating pathways, as interactions between different
predictors (including developmental history of parents and their
personality) might impact the quality of parenthood (9, 29).
Such moderation is consistent with the buffering effect model that
points to the beneficial role of social context, which ameliorates
the possibly negative impact of stressors on parenting quality
(29). Additionally, in earlier studies, effect sizes of parental
and child characteristics on parenting were modest to small,
whereas the effects of the social context domain (e.g., parents’
relationship quality) were stronger, especially in the presence
of stressors (29). Therefore, the question remains whether
empathic concern may also serve as a buffering factor in the
association between negative childhood experiences and parental
sensitive responding.

Frontiers in Psychiatry | www.frontiersin.org 2 November 2020 | Volume 11 | Article 562707190

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles
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Present Study
Although many studies have been published on parenthood in
the realm of the Process Model, the focus on fathers is still
insufficient (29, 30), especially in light of the significant impact
of an intimate relationship on the paternal role [e.g., (31)]. It
should also be noted that Belsky’s Process Model (9) was based
on nonexperimental and correlational research, and there has
been an increase in experimental designs in parenting research,
from which interventions aimed at improving parenting quality
might profit (32). Thus, in the present paper, we focus on
negative caregiving experiences during childhood and current
partner’s perceived empathic concern as predictors of parental
sensitivity in expectant couples, measured in a standardized
experimental setting.

We hypothesized that negative caregiving experiences during
childhood and perceived empathic concern of a partner
would predict couple’s parental sensitivity during pregnancy
(Hypothesis 1). Moreover, according to Belsky’s Process Model,
we predicted that perceived empathic concern of a partner would
mediate the relationship between childhood abuse and couple
parental sensitivity (Hypothesis 2) or alternatively would serve
as a moderator of this association (Hypothesis 3). Depressive
symptoms in expectant parents have also been taken into
account since the transition to parenthood is closely related with
emotional health (33).

METHOD

Participants
A total of 111 young adult couples (n = 222) from the
Pomeranian region in Poland, who were expecting their
first child (week of pregnancy at the time of recruitment:
M = 31.3, SD = 4.58) participated in the study. Women (age:
Mwomen = 28.40 years, SD = 3.03) were significantly younger
than men (age: Mmen = 29.24 years, SD = 3.31) [t(220) = 1.99;
p = 0.048; Cohen’s d = 0.26]. The average relationship duration
was M = 6.8 years (SD = 3.43; it ranged from 2 to 16 years).
Also, 81% of the participants were married and 19% were in an
informal relationship. None of the participants had children from
previous relationships. All couples lived together (Myears = 3.56,
SD = 2.15; duration ranged from 0.5 to 10.5 years). Also, 83%
of the participants had a degree of higher education and 91% of
participants were professionally active.

Procedure
Recruitment
The recruitment of couples took place during antenatal classes
and through social media. Firstly, all couples willing to participate
in the study completed an online recruitment questionnaire,
which contained basic sociodemographic information and
relationship status. The inclusion criteria were: age range 19
[the beginning of Erikson’s early adulthood phase; (34)] until 35
(end of this phase); minimum 2-year relationship duration [as
in earlier Polish studies on cohabiting couples; see (35)], sharing
a household, and third trimester of pregnancy with a first child.
Additionally, participants had to declare general good health and

no chronic disease diagnosis, no pharmacological treatment, and
no psychoactive substances abuse.

The study took place in the laboratory setting with a two-way
mirror and cameras, furnished as a nursery room, situated
at the University of Gdansk. After introducing the procedure,
all participants signed an informed consent concerning their
voluntary participation in the study. Each participant was
first requested to assess perceived partner’s empathic concern
and report negative caregiving experiences during childhood
followed by an experimental procedure with an infant simulator.
After completion of all tasks, each participant was thanked and
received 100 PLN (ca. 25 Euro). The study was approved by
the Independent Bioethics Committee for Scientific Research
at the Medical University of Gdańsk, Poland (permission #
NKBBN/154/2017) and the Ethics Committee at the Institute of
Psychology, University of Gdańsk, Poland (permission # 4/2016).

Observational Stage
The procedure included a 10-min observation in which a couple
was asked to take care of a baby (which was a life-like doll).
The infant simulator was programmed to cry with a varying
frequency for 7 out of 10min. The procedure that proved
to be perceived as a realistic experience (32, 36) includes a
doll with infant features (professional infant simulator) and
crying patterns gradually changing from fussing to crying and
screaming of varying frequency. Face and criterion validity,
convergent and discriminant validity of the procedure has been
proven in various low-risk samples (childless undergraduate
students, young mothers). The physical presence of the life-
like doll facilitated responding of a caregiver as compared
to experiments that often used computerized cry sounds (37)
as participants talked to the infant simulator or used their
name while caregiving. The above standardized procedure allows
observation of parents’ sensitivity to infant crying (distress signal)
in conditions similar to the realistic situation of caring for a baby
(32). The entire caretaking procedure was recorded and then
coded by trained raters using the Ainsworth Sensitivity Scale (38)
modified by Voorthuis et al. (32) for coding the sensitivity toward
a life-like doll.

Measures
Parental Sensitivity
The 9-point Ainsworth Sensitivity Scale (38) in the modified
version used by Voorthuis et al. (32) was used for the couple
observational assessment of parental sensitivity to an infant
simulator’s crying. Parental sensitivity was assessed from the
perspective of an infant; hence, the rating depended on the
sensitivity toward the child’s (infant simulator’s) needs provided
by the couple, regardless of individual ratings of each partner.
Couple sensitivity was assessed by a trained rater. Higher scores
reflect higher parental sensitivity provided to the life-like doll
by a couple. For instance, a score of seven points or higher
meant that the baby for majority of the time received a prompt,
adequate, and well-rounded care provided by the couple (38).
Sensitivity with the infant simulator has been shown to be
strongly correlated with sensitivity to a parent’s own baby
[r = 0.53, p < 0.01; (36)]. The average intercoder reliability [ICC,
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two-way random effects, absolute agreement; (39)] for couple
sensitivity with the infant simulator in expectant couples was 0.94
(range 0.85–0.97 based on 20% of the sample and 12 coders).

Perceived Partner’s Empathic Concern
A nine-item measure of perceived empathic concern (40) was
used. It was based on the index of empathic concern created
by Matthews et al. (41) and used to assess a partner in an
intimate relationship. The measure consists of nine adjectives
(e.g., helpful, sensitive, sympathetic) with a 5-point Likert scale.
The participants were asked to indicate to what extent each of
the listed characteristics describes their partner. The higher the
score, the higher perceived partner’s empathic concern. In this
study, Cronbach’s α was 0.80.

Negative Caregiving Experiences During Childhood
Couples also filled in questions based on the Short Child
Maltreatment Questionnaire (42) referring to the extent to
which they experienced physical and emotional abuse from
their mothers and fathers in childhood according to the WHO
guidelines (43). The following questions were asked regarding
mothers and fathers separately: “During your childhood, how
often did you experience the following behaviors of your
mother/father: (1) physical punishment, beatings, jerking, or
slapping? (2) insults, placing too high demands, ridiculing?.”
Participants assessed their experience on a 4-point scale (from
never to often). Due to the skewed distribution of variables
resulting from the nonclinical population recruitment (declared
experience of abuse was rare), results were transformed into
two-category variables (experiencing abuse vs. no experience
of abuse). Only those participants who declared lack of abuse
experience (answered “never” to each of the four questions
regarding experiences with both mother and father) were
assigned to the group with no abuse experience. In this study,
Cronbach’s α was 0.66.

Depressive Symptoms
Depressive symptomatology of both females and males was
measured as a control variable. The Edinburgh Postnatal
Depression Scale [EPDS; Polish validation by (44)], measuring
emotional functioning during pregnancy and postnatally [see
(45)], was used. This is a 10-itemmeasure with a 4-point response
scale. Cronbach’s α for the scale was 0.76.

RESULTS

Table 1 shows the means, standard deviations, and
intercorrelations between the study variables. A total of 65
women (58.6%) and 82 men (73.9%) in the study declared
having ever experienced maltreatment from their parents
during childhood. However, the frequency of maltreatment
occurrences was low, and <3% of participants declared often
experiencing them. No participant in the study reached the
threshold score marking perinatal depression. The comparative
analyses indicated that women were perceived by their partners
as more empathic than men [t(1, 110) = −3.03, p = 0.003,
Cohen’s d = 0.35] but presented a higher level of depressive

symptoms [t(1, 110) = 5.83, p = 0.000, Cohen’s d = 0.74], while
men reported experiencing abuse during childhood more often
[t(1, 110) =−2.54, p= 0.012, Cohen’s d = 0.32] than women.

With regard to our first hypothesis, women’s (but not men’s)
empathic concern as perceived by their partners was related to
the couple’s parental sensitivity during pregnancy. Additionally,
for men (but not for women), negative childhood experience
correlated negatively with their empathic concern as perceived by
the partners and with their ratings of partner’s empathic concern.
There was no correlation between negative childhood experience
and couple’s sensitivity for men or for women.

In order to test the hypothesis that perception of partner’s
empathic concern mediates the relationship between women’s
and men’s reported experience of abuse and couple’s parental
sensitivity (Hypothesis 2), we used path analysis, controlling
for male’s and female’s depression. Path analysis can be used
to analyze models that are more complex (and realistic) than
multiple regression. We used the R environment (46) with the
lavaan package (47) for calculations.

The association between men’s reported experience of abuse
and couple’s parenting sensitivity was mediated by women’s
empathic concern perceived by their partners. As Figure 1

illustrates, the standardized regression coefficient between men’s
experience of abuse and women’s empathic concern perceived
by the men was statistically significant, as was the standardized
regression coefficient between women’s empathic concern
perceived by their partners and couple’s parental sensitivity. The
standardized indirect effect was (−0.21)∗(0.19)=−0.04, and the
total effect was 0.06. We tested the significance of this indirect
effect using bootstrapping procedures. Unstandardized indirect
effects were computed for each of 1,000 bootstrapped samples,
and the 95% confidence interval was computed by determining
the indirect effects at the 2.5th and 97.5th percentiles. The
bootstrapped unstandardized indirect effect was −0.16, and
the 95% confidence interval ranged from −0.44 to −0.04.
Thus, the indirect effect was statistically significant: men with
negative childhood experiences perceived their partners as less
empathic, and this, in turn, predicted lower levels of couple’s
parental sensitivity.

As can be seen in Figure 1, the model paths regarding the
relationship between women’s experience of abuse and couple’s
parental sensitivity as well as women’s experience of abuse and
men’s empathic concern perceived by the women were not
statistically significant. Also, men’s empathic concern perceived
by their partners was not a significant predictor of couple’s
parental sensitivity assessed by an independent expert. Since the
correlation between mediators was not very high (Table 1), we
decided not to include it in the model to simplify it. Also, as
can be seen in Figure 1, depressive symptomatology did not
significantly add to the prediction of the couple’s parenting
sensitivity in the model.

To test the hypothesis that women’s and men’s perceived
partners’ empathic concern would moderate the association
between abuse experienced in childhood and couple’s sensitivity
to the life-like doll (Hypothesis 3), moderatedmultiple regression
analyses were run. Following the suggestion by Aiken and West
(48), predictors were centered, and the interaction term was
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TABLE 1 | Means, standard deviations, and intercorrelations between the study variables.

Variable M SD 1 2 3 4 5 6

1. Women’s experience of abuse 0.59 0.49 –

2. Men’s experience of abuse 0.74 0.44 −0.08a –

3. Women’s empathic concern perceived by her partner 38.17 3.99 −0.07 −0.21* –

4. Men’s empathic concern perceived by his partner 36.55 5.16 −0.07 −0.22* 0.26** –

5. Couple’s parental sensitivity 5.48 1.75 0.02 −0.09 0.21* 0.14 –

6. Women’s depression 5.07 3.15 0.07 0.02 0.08 −0.10 −0.01 –

7. Men’s depression 3.00 2.38 0.02 0.04 −0.19* −0.01 −0.03 0.12

N = 111.
a Phi coefficient.

*p < 0.05, **p < 0.01.

FIGURE 1 | Fully standardized regression coefficients for the relationship between partners’ experience of abuse and their parental sensitivity (as a couple) mediated

by the perception of the partner’s empathic concern. *p < 0.05.

based on these centered scores. The results of moderatedmultiple
regression analyses showed that there were no interaction effects
of women’s and men’s experience of abuse and perception of
partners’ empathic concern (B = 0.00, p = 0.99 and B = 0.07,
p= 0.61, respectively).

DISCUSSION

This is the first study that measured couples’ parenting
sensitivity during pregnancy, examining what factors
contribute to couples’ being more or less sensitive to a life-like
crying doll.

We found partial support for our first hypothesis. Perceived
empathic concern of a partner predicted couple’s sensitivity
measured experimentally in pregnancy. However, these effects
hold only with regard to men, not women. No correlations
were found between childhood negative experiences and couple’s
sensitivity for men or for women.

In addition, our results partially confirmed the mediational
pathway converging with Belsky’s Process Model (Hypothesis 2),

where intimate relationship quality, in our case, men’s
perception of their female partner’s empathic concern,
acted as a mediator in the association between male
retrospectively assessed negative caregiving experiences in
childhood and couple’s sensitivity toward the crying life-
like doll. The mediational pathway referring to woman’s
childhood experiences, her perception of her partner’s
empathic concern, and the couple’s parenting sensitivity
was nonsignificant.

Earlier research showed a significant impact of female
empathy or female perceptions of male partner’s empathy on
romantic relationships quality, also in times of transitioning
to parenthood (18, 19, 49), as it was linked with a higher
female need for intimacy or with more communal orientations in
relationships. We found that when men perceived their partners
as more empathic, the couple showed higher levels of parenting
sensitivity. Empathy and sensitive responding to a child’s needs
are often linked with motherhood (50, 51), and in previous
research, lack of maternal empathy was related to insensitive
parenting reactions to infant crying. Our procedure may have
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activated the gender role expectations of women taking the
responsibility for the crying life-like doll as typical primary
carers, whereas men might have tended to rely more on their
female partners in the caretaking task. In consequence, females
perceived as more empathic might have been easier for men
to rely on during the experiment, which led to higher couple
sensitivity. Such tendencies might have been enhanced by the
fact that the couples were actively preparing for childbirth during
antenatal classes, which are typically more woman-centered (52)
and might have given a pregnant partner the role of a guide in
interacting with “a crying infant.” In Polish culture, motherhood,
represented by the stereotype of a Polish mother, emphasizes the
dominant nurturing role of women (53), while the role of a father
is much less stressed. At present, despite growing popularity
of egalitarian views on marriage, caring for small children is
strongly influenced by the above stereotype (54). The parental
role increases after the child’s birth for both genders but is more
salient for women, while the professional role becomes more
salient for men (55).

The mediational pathway might also be interpreted as an
indication of a spillover effect between intimate relationship
quality and parenting among expectant fathers [e.g., (56)]. In
men, romantic satisfaction and received partner support during
the transition to parenthood or maternal relational competence
have been related to the quality of fatherhood, e.g., the amount
of effort invested in paternal role (31, 57). In our case, when
an expectant father perceived his partner as more empathic, the
caretaking potential of a couple in observational psychological
assessment was higher. Finally, it should be noted that couple
sensitivity was assessed from the perspective of the infant, which
did not take into account gender differences in actual care given
by men or women during the observation.

No interactions between recollected childhood experiences
and perceived partner’s empathic concern were found
(Hypothesis 3). Thus, we cannot conclude that perception
of partner’s empathic concern exerted the buffering effect on
the negative influence of childhood abuse on experimentally
measured parental sensitivity toward a crying life-like doll.
Previous research indicated buffering effects of social support
that attenuated the impact of stressors on parenting. However,
such results have been obtained mostly in high-risk samples and
among mothers (29). Maybe because we studied expectant but
still childless couples representing a normative population, the
direct effect of any recollections of childhood abuse on caring for
a life-like doll in couples was weak. In consequence, the roles of
partners and their empathy might have been more pronounced
in the context of the experimental task.

Why men’s and not women’s recollection of negative
childhood experiences is associated with perception of partner’s
empathic concern remains an outstanding issue. Men who
reported more negative childhood experiences were seen as less
empathic by female partners whom they assessed as less empathic
as well. Earlier studies indicated the impact of family-of-origin
on intimate relationships in both men and women or stronger
effects of childhood on females (58, 59). We might hypothesize
that women as barometers for distress in marriage (60) might
perceive their partners based on particular interactions with them

despite their own negative caregiving experiences in childhood.
Still, this interpretation remains to be confirmed.

LIMITATIONS AND STRENGTHS

The recruitment procedure using antenatal classes might have
resulted in higher participation of well-educated and highly
involved couples, which might have impacted null findings
regarding a direct effect between childhood maltreatment and
sensitivity, and could have limited generalizability of the results.
Still, examining a non-risk sample provides an opportunity
to identify more universal predictors of parental sensitivity.
Additionally, the cross-sectional nature of the study did
not allow for the conclusions regarding directionality of the
mediation model.

The experimental setting with a life-like doll might have
been experienced as not realistic for all participants. However,
earlier studies confirmed its validity (32, 36), and the procedure
enables to control for interfering factors that are typical for
real-life interactions between parents and their infant. The
present study used observation of triadic relations in a controlled
laboratory setting. It also created the unique opportunity to
assess parental sensitivity in expectant but still childless couples.
This way, the couple’s potential for taking care of their child
can be assessed before facing this task as parents. To further
test our interpretations of the results, inclusion of additional
variables (e.g., self-reported relationship satisfaction, individual
sensitivity, own parent’s accounts regarding parenting styles)
would be advisable.

The results of the study point to the importance of couple
relations for their sensitive responding to the infant cues. They
also highlight the importance of empathic concern displayed
and perceived by partners in predicting their parenting quality.
Focusing on this aspect of marital functioning in expectant
couples creates the opportunity to identify those who are at
risk of low parenting sensitivity. It also creates the new and
rarely utilized time frame for providing support to enable more
mature dealing with challenges of parenthood (61). Therefore,
even short empathy sessions for non-risk couples offered during
antenatal classes may improve perinatal mental health of a dyad
that becomes a triad.
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Two’s Company, Three’s a Crowd?
Maternal and Paternal Talk About
Their Infant Differs in Associations
With Wellbeing, Couple Relationship
Quality, and Caregiving Sensitivity

Sarah Foley*, Carolina Álvarez, Jade McCarthy and Claire Hughes

Centre for Family Research, University of Cambridge, Cambridge, United Kingdom

Problems of depression and anxiety are common in early parenthood and adversely affect

parenting quality (1). Rumination is closely linked to poor wellbeing (2), suggesting that

self-focus may be one mediator of the association between wellbeing and caregiving

[e.g., (3)]. Framed within an international study of first-time mothers and fathers (4),

the current study included 396 British mothers and fathers (in 198 heterosexual

cohabiting couple relationships) of first-born 4-month-old infants. Parents reported on

their symptoms of depression, anxiety and satisfaction in their couple relationship. Five-

minute speech samples were transcribed and coded for parents’ pronoun use (i.e.,

“I” and either infant- or partner-inclusive use of “We”), whilst observations in the Still-

Face paradigm were coded for parental sensitivity to infants’ cues. Our first goal was

to test whether new parents’ self-focus was associated with wellbeing and couple

relationship quality. We also examined whether (i) self-focus mediated the expected

association between wellbeing and caregiving sensitivity and (ii) couple relationship

quality moderated the expected association between self-focus and caregiver sensitivity.

Finally, we compared results for mothers and fathers. Our results illustrate gender-specific

associations. First, although mean levels of self-focus and partner-inclusive talk were

similar for mothers and fathers, infant-inclusive use of the “we” pronoun was higher in

mothers than fathers. Second, self-focus was unrelated to either mothers’ or fathers’

wellbeing, but was associated with fathers’ report of reduced couple relationship quality.

In addition, poor perinatal wellbeing was associated with reduced partner-inclusive talk

for fathers, but with reduced use of infant-inclusive talk for mothers. Third, mediation

models suggest that reduced infant-inclusive talk underpins the association between

poor wellbeing and reduced sensitivity in mothers, but not fathers. Fourth, in the

context of good couple relationship quality, mothers’ elevated partner-inclusive talk was

associated with reduced caregiving sensitivity. These findings are discussed in terms of

their implications for interventions to support new mothers and fathers, who may benefit

from distinct strategies to foster attention to their developing infant.

Keywords: self-focus, sensitivity, fathers, mothers, anxiety, depression
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INTRODUCTION

Becoming a parent is an exciting but challenging time that brings
major changes in lifestyle, identity, physical, and mental health
(5–7). Approximately one in five newmothers experience serious
and persistent symptoms of postnatal depression [PND; (6, 8)] or
anxiety (9). Although often overlooked by health professionals,
fathers are almost as likely as mothers to develop symptoms of
depression and anxiety in the perinatal period (10). Moreover,
the past few decades have seen a steady increase in fathers’
involvement in caregiving (11), underscoring the importance of
including fathers within research on early caregiving (12).

Adopting this approach, Hughes et al. (7) tracked an
international (UK, USA, Netherlands) sample of 876 new
parents (438 heterosexual couples expecting their first child)
from the last trimester of pregnancy to the children’s second
birthday. Their latent variable analyses demonstrated conceptual
equivalence and substantial within-couple concordance in
mothers’ and fathers’ self-reported scores for depression and
anxiety. However, their results also showed gender-specific mean
wellbeing trajectories (stable for mothers, increased problems
over time for fathers). Likewise, key sources of social support
associated with improved wellbeing were also gender-specific:
friends for mothers, family for fathers. This mixed pattern
of results raises questions regarding similarities and contrasts
in the cognitive and within-family interpersonal correlates
of mothers’ and fathers’ perinatal wellbeing. To address this
question, the current study is focused on detailed data gathered
at 4-months from the UK parents and builds on two distinct
research traditions.

First, studies framed by cognitive models of depression
support the view that increased self-focus—the tendency to
consistently focus and assess oneself—contributes to the onset
and maintenance of negative affect (13) and may also mediate
the impact of depression upon early caregiving. Evidence to
support this view comes from an observational study of 54
mothers with 6-month-old infants (3). However, these findings
have yet to replicated in larger samples and it is not yet
clear whether the conclusions can be extrapolated to fathers.
Highlighting the importance of this omission, a second strand
of research has demonstrated close links between wellbeing and
couple relationship satisfaction [e.g., (14)]. Moreover, each of
these constructs show a notable dip following the transition to
parenthood (15, 16).

Each of the above traditions can be encompassed within
family systems theory (17, 18). One key tenet stemming from
this model is the spillover hypothesis, which posits that variation
in couple relationship quality contributes to variation in the
quality of parent-child interactions (19). Numerous studies
have documented links between couple relationship quality and
self-focus [e.g., (20)], but much less is known about their
independence and interplay as predictors of caregiving. By
adopting a couples design the current study addressed this gap
by examining the associations between self-focus, wellbeing,
couple relationship quality and caregiving sensitivity in first-time
mothers and fathers.

LINKS BETWEEN SELF-FOCUS,
PERINATAL WELLBEING, AND COUPLE
RELATIONSHIP QUALITY IN MOTHERS
AND FATHERS

Depression has been linked to maladaptive cognitive styles,
including increased self-focus (21–23). Sakamoto (24) argued
that self-focus contributes to both the onset and maintenance
of depression, for example by exacerbating initial response to a
negative life event and strengthening negative models of the self
that lead to depressed mood (25).

Use of the first-person singular pronoun “I” is a simple,

objective and unobtrusive index of individual’s attention to the

self (26), with classic experimental support [e.g., greater use first-
person singular pronouns by individuals who complete a test
when they are sat in front of a mirror; (27)]. Two lines of evidence
support the construct validity of this measure. First, findings
from a meta-analytic review showed a small but consistent
positive association: r= 0.13 between use of “I” and self-reported
levels of depressive symptoms (28). This finding is in line with
results from an earlier meta-analysis of 226 studies that found
a stronger association between negative affect (i.e., depression,
anxiety) and self-focus in clinical than community samples (29).
Second, Tackman et al. (30) pooled data from six labs in two
countries (USA and Germany) to demonstrate that the frequency
of adults’ use of “I” shows a small but consistent association: r
= 0.10 with general distress. Extending this empirical base to
include first-time parents, we compared links between self-focus
(assessed via the use of “I” in speech samples) and poor perinatal
wellbeing in new mothers and new fathers.

Experimental studies of relationship quality have

demonstrated that the use of ‘we’ rather than ‘you and I’ leads
to heightened perceptions of real and fictitious relationships
(31). Similarly, Seider et al. (32) observed couples for 15-min

in conflict conversation and found that greater use of “we”
was associated with more expressions of positive emotions
as well as reduced cardiovascular arousal and expressions of
negative emotion. In contrast, frequent use of “I” or “you” was
associated with increased displays of negative affect and reduced
marital satisfaction.

Two recent expressive writing studies also indicate that

pronoun use reflects (and perhaps even contributes to)
relationship quality. Robinson et al. (33) gave an expressive

writing task to 88 undergraduate students whose partners were
later invited to rate couple closeness; this multi-method multi-
informant approach showed a small but positive association
between use of the first-person plural “we” and partners’ ratings
of closeness. Unfortunately, a gender imbalance in the study
sample (64% women) precluded any comparison of responses
from men and women. However, findings from the first
expressive writing study to involve married heterosexual couples
(N = 78, mean age = 40 years for men, 38 years for women)
indicate that the use of the plural pronoun “we” is associated with
reports of marital satisfaction fromwomen: r= 0.26 but not men:
r = 0.05 (34).
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This asymmetry is interesting and potentially relevant to
the current study’s focus upon early parenthood—a period
that is associated with major shifts in the dynamics of family
relationships. For most families, the burden of childcare in the
early months falls upon mothers (35). Given this asymmetry, the
first aim of this study was to test whether self-focus show similar
links with poor perinatal wellbeing and couple relationship
satisfaction in new mothers and fathers. The findings reported
by Allgood et al. (34) suggest the association between couple
satisfaction and use of the first-person plural pronoun “we” is
likely to be stronger for women than for men.

DOES SELF-FOCUS MEDIATE THE
IMPACT OF PERINATAL WELLBEING ON
CAREGIVING SENSITIVITY FOR BOTH
MOTHERS AND FATHERS?

We now turn to the second question of whether self-focus
might play a mediating role with regards to the impact of
poor perinatal wellbeing on parenting behavior. This proposal
is framed by theoretical accounts of how parental cognitions
influence parental behavior (36, 37), as well as by attachment
theory, which highlights parental awareness and interpretation of
infant cues as a key foundation formaternal sensitivity (38). From
each of these perspectives, self-focus is viewed as constraining
new parents’ ability to tune into their infants’ cues (39, 40).

Experimental work priming rumination provides support
for the hypothesized mediating effect of self-focus in the
association between wellbeing and caregiving sensitivity (41). In
this study 253 mothers with 10-month-old infants [including 90
mothers with generalized anxiety disorder (GAD) and 57 with
major depressive disorder (MDD)] were given either neutral or
worry/rumination primes in order to examine the impact of
self-focus on mothers’ thoughts and mother-infant interaction
quality. Compared with neutral primes, worry/rumination
primes: (i) induced more negative thoughts and self-focus in
the sample overall; and (ii) reduced responsiveness to infant
vocalizations inmothers with GAD/MDD.DeJong, Fox and Stein
(42) argue that these findings add support for their cognitive
model of the impact of depression in parenting. Specifically, they
propose that depression leads to negative cognitive biases and
poor cognitive control, which contribute to rumination that in
turn results in delayed or inaccurate responses to infants’ cues.

Support for this model comes from a multi-method study
of 54 mothers with 6-month-old infants (3). Specifically, this
study showed that negative association between self-reported
depressive symptoms and researchers’ observational ratings of
mothers’ warmth toward their infant was mediated by variation
in mothers’ self-focus. In both the study by Humphreys et al.
(3), and related studies (33, 34), self-focused was evaluated by
coding the relative frequency of “I” and “we” terms from speech
samples using the software package “Linguistic Investigation of
Word Counts” [LIWC; (43)]. At first glance, automation offers a
potentially valuable solution to the time-demands associated with
observational research. However, a closer look reveals several

possible problems. For example, it is quite common for English-
speaking parents to use the second person pronoun “You” to refer
to themselves (e.g., “You come home and you’re dog-tired, but you
know you need to make an effort for your baby”). Likewise, in two-
parent households the plural first-person pronoun “We” might
be used to refer to parent and infant—as assumed by Humphreys
et al. (3), but might equally be used to refer to parent and partner;
as in the studies by Allgood et al. (34) and by Robinson et al.
(33). This point has particular force for first-time parents, as
the transition to parenthood necessarily leads to a re-negotiation
of relationships as “two” become “three.” Unfortunately, LIWC
is not sufficiently sophisticated to distinguish between parents’
use of partner-inclusive vs. infant-inclusive first-person plural
pronouns (“we” can also be used to refer to the whole family unit,
but this usage is, in our experience, much less common).

Furthermore, in keeping with a general propensity to overlook
fathers, Humphreys et al. (3) only included mothers in their
study. In an exceptional study involving mothers and fathers,
Branger et al. (44) found no effect of parent gender on mean
levels of caregiving sensitivity observed in routine settings (e.g.,
lap-play) with 4-month-old infants. However, this study did not
explore links between caregiving and either parental wellbeing,
couple relationship satisfaction or self-focus. To address these
gaps, the second aim of the current study was therefore to
assess whether the mediating role of self-focus in the association
between low parental wellbeing and poor caregiving sensitivity
applies equally to mothers and fathers.

INTERPLAY BETWEEN SELF-FOCUS AND
RELATIONSHIP QUALITY AS PREDICTORS
OF SENSITIVITY

Becoming a parent involves learning how to interact with one’s
partner as co-parents, as well as developing a new relationship
with the infant (45). Thus, researchers should involve family
units rather than individuals and include measures of couple
relationship quality alongside individual measures (wellbeing,
self-focus) and assessments of parent-infant interactions.

Illustrating this approach, Galdiolo et al. (46) examined the
association between use of “we” vs. “I” during a structured
conversation about plans for raising their child and the observed
quality of structured triadic family interactions (i.e., mother-
father-child). In their sample of 47 heterosexual couples with
15-month olds, increased ‘we-ness’ was associated with higher
ratings of warmth, whilst greater self-focus was associated with
reduced inclusion and validation of one’s partner during the
interaction. Extrapolating from these findings and the wider
literature on couple satisfaction (47), frequent use of infant-
inclusive first-person plural pronouns is likely to index perceived
closeness to the infant and so variation in the frequency of use of
this form of “we” is expected to show a positive association with
caregiving sensitivity.

However, family dynamics can be complicated: family systems
theory also includes a “compensation” hypothesis that, for
example, caregivers might devote extra attention to their infant
to compensate for an unfulfilling partner relationship [e.g., (48)].
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This possibility is captured by the adage “Two’s company, three’s
a crowd” included in the title for this paper. The third aim of this
study was to test whether difficulties in the couple relationship
amplify the impact of self-focus on caregiving sensitivity. We
hypothesized that this moderation effect would be especially clear
for fathers.

SUMMARY OF MAIN AIMS

The current study of 396 first-time mothers and fathers (in 198
heterosexual cohabiting couple relationships) assessed the extent
to which new mothers and fathers show common or distinct
patterns of association between perinatal wellbeing, self-focus,
relationship quality, and observed caregiving sensitivity at 4-
months postpartum. To summarize, our study was guided by
three research questions:

• Are links between self-focus, poor perinatal wellbeing
and couple relationship quality similar for new mothers
and fathers?

• Does self-focus play a similar mediating role in the association
between perinatal wellbeing problems and caregiving
sensitivity for mothers and fathers?

• Does self-focus show an increased salience for caregiving
sensitivity in the context of either mothers’ or fathers’ reduced
couple relationship satisfaction?

Overall, we expected to see more similarities than differences
between new mothers and fathers in terms of the nature but not
necessarily the magnitude of the associations between constructs.
First, we hypothesized that the association between new mothers’
and fathers’ self-focus (assessed via the use of “I” in speech
samples) would be of similar strength for perinatal distress and
couple relationship quality. Second, for bothmothers and fathers,
we expected self-focus to underpin the association between
distress and reduced sensitivity to infants’ cues. Finally, we
expected that couple relationship problems would amplify the
impact of self-focus on caregiving sensitivity in fathers more
than mothers.

METHODS

Participants
This study reports on the UK-arm of an international prospective
study of first-time parents (study name blinded) which sought to
investigate the associations between parent wellbeing, parenting
behavior and children’s self-regulation in the first two years of
life. We recruited 221 first-time parent families to the UK-arm
of (study name) from antenatal clinics in the East of England.
To be eligible participants had to: (1) be first-time parents, (2)
expecting delivery of a healthy singleton baby, (3) planning to
speak English as a primary language with their child and (4) have
no history of severe mental illness (e.g., psychosis) or substance
misuse (note this was self-reported by parents and verified by a
researcher during the parent interview). Five families were not
eligible for follow-up when the infants were 4 months old due to
birth complications or having left the country. Of the remaining
216 families, 18 families withdrew and 198 (92% retention rate;

Mother Mage = 31.62, SD = 3.86; Father Mage = 33.36, SD =

4.42) agreed to a home visit when their infants (108 boys, 90 girls)
were 4 months old, MAge = 4.12 months, SD = 0.40 months,
range: 2.97 – 5.63 months. All parents were cohabiting, the
majority of the sample were highly educated (84.7% of mothers
and 77% of fathers had an undergraduate or higher degree), a
minority of parents were from ethnic minority backgrounds (9%
of mothers and 5% of fathers).

Procedure
The National Health Service (NHS UK) Research Ethics
Committee (name blinded) approved the study protocol (ref
number blinded). Parents provided informed consent to be
interviewed in the third trimester and at 4-months post-birth
and also completed online questionnaires about their wellbeing,
couple relationship and family background. At 4 months,
parent wellbeing was assessed via online questionnaires. Pairs
of researchers conducted two separate home visits to each
family, enabling the Still-Face paradigm to be administered
twice (counterbalanced once with mother and once with father)
without causing undue distress to the infant. Each parent
was also invited independently to talk for five minutes about
their infant, using the five-minute speech sample paradigm.
Parental sensitivity was coded from observations of the Still-Face
Paradigm (49) and parental pronoun use was coded from the
transcripts of the five-minute speech sample (50).

Measures
Perinatal Wellbeing

Mothers’ and fathers’ symptoms of anxiety and depression
were assessed via the 12-item General Health Questionnaire
[GHQ12; (51)], the 20-item Center for Epidemiological Studies
Depression Scale [CESD20; (52)], and the six-item State-Trait
Anxiety Inventory [STAI; (53)]. Descriptive statistics for these
questionnaires are presented in Table 1. A latent factor score was
created and used in analyses, whereby a high score was indicative
of poorer perinatal wellbeing [for further details regarding the
measurement invariance of this measure please see, (7)].

Couple Relationship Quality

Mothers and fathers reported on their happiness and satisfaction
in the couple relationship using the 16-item Couple Satisfaction
Index (54). Parents also reported on the frequency with
which they engaged/experienced negative interactions with their
partner using the 6-item Conflict Tactics Scale (55). Parents
scores on negative items were reverse coded so that high scores
reflected low levels of conflict. Descriptive statistics for these
questionnaires are presented in Table 1. A latent factor score was
created and used in analyses, whereby a high score was indicative
of greater relationship quality [for further details please see (4)].

Pronoun Use

Both parents provided a five-minute speech sample (FMSS)
describing their infant and their relationship with their child
(50). Specifically, they were instructed: “I’d like to hear your
thoughts and feelings about your baby, in your own words and
without my interrupting with any questions or comments. When
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TABLE 1 | Descriptive Statistics and Reliability Information for 4-month Maternal and Paternal Questionnaires and Observation Measures.

4-month measures Mother (N = 198) Father (N = 198)

M SD α M SD α

1. CESD 8.75 6.93 0.87 9.12 6.91 0.87

2. GHQ 1.57 2.19 0.81 2.26 1.74 0.81

3. STAI 10.21 2.88 0.77 11.15 3.13 0.81

4. CSI 69.27 9.60 0.96 68.24 11.49 0.96

5. CTS (reversed) 30.24 2.21 0.64 30.12 2.19 0.64

6. Observed sensitivity 1.71 0.80 - 1.43 0.74 -

CESD, Center for Epidemiological Studies Depression Scale; GHQ, General Health Questionnaire; STAI, State-Trait Anxiety Inventory; CSI, Couple Satisfaction Index; CTS, Conflict

Tactics Scale (reverse scored); Observed sensitivity, adapted version of the global sensitivity rating scales; ICC, 0.82.

I ask you to begin I’d like you to speak for 5 minutes, telling
me what kind of a person your baby is and how the two of you
get along together.” These speech samples were audio-recorded,
transcribed verbatim and pronoun use was coded in a two-
step process. First, we manually analyzed each transcript to
distinguish between parents’ use of “I” to refer to “I the child,”
“you” to refer to themselves as the parent and “we” meaning
either “I and Baby,” “I and Father/Mother,” or “I, Baby and
Father/Mother.” Second, [and following the approach employed
by Humphreys et al. (3)], to count the direct use of the pronoun
“I,” all the transcripts were read into the text analysis program
Linguistic Inquiry and Word Count [LIWC; (43)]. From this
basis, we then combined the manual and LIWC count for “I,”
and subtracted references to “I” which referred to their baby
(i.e., exceptions that the automated software could not detect).
As a result, we had three scores reflecting total self-focus, infant-
inclusive and partner-inclusive talk. Examples of talk coded for
pronoun use are given in Table 1.

Observed Parent Sensitivity

During the two home visits each parent completed the Still-Face
paradigm with their infant. The five-minute still-face paradigm
consists of three episodes; the baseline where the parent and
infant interact as normal, the still-face where the parent ceases
interaction and adopts a neutral face, and the reunion where
normal face-to-face interaction is resumed (49). Sensitivity, based
on gaze direction, vocalization, and verbalization, was coded
using an adapted version of the 4-point global sensitivity rating
scales (56, 57). Reliability was established on 20% of the samples,
sensitivity ICC = 0.82, and descriptive statistics are presented
in Table 1.

Analysis Plan
Pearson’s correlations were used to examine the association
between parent pronoun use, perinatal wellbeing, couple
relationship quality, and sensitivity. We used a regression model
to test whether difficulties in the couple relationship moderated
the impact of self-focus on mothers’ and fathers’ sensitivity.
Specifically, we added three terms to index the interaction
between couple relationship quality and each talk measure (i.e.,
self-focus talk, partner-inclusive talk, and infant-inclusive talk).
We mean-centered both of the independent variables prior

to calculating the interaction term and ran models separately
for mothers and fathers, controlling for total word count and
the length of the couple relationship. Following this we tested
whether poor perinatal wellbeing increases the likelihood of
being self-focused during infancy, which in turn reduces parents’
sensitivity. Amodel to test for this indirect effect of depression on
sensitivity via talk was specified using bootstrapping procedures
with 10,000 bootstrap samples (58). All of the models were
run using Mplus [Version 8; (59)] and model fit was assessed
using Brown’s (60) recommended criteria: non-significant chi-
square, root mean square error of approximation (RMSEA) ≤
0.06, comparative fit index (CFI)≥ 0.90 and Tucker-Lewis Index
(TLI) ≥ 0.90. Due to the non-normal distribution of the talk
scores we used the robust maximum likelihood estimator with
robust standard errors (MLR). Five-minute speech samples were
missing from seven mothers and four fathers and so we adopted
a full information approach to data analysis using the sample
of 198 families. This approach is suitable for regression models
and produces less biased estimates than traditional missing data
handling procedures (61).

RESULTS

Preliminary Analyses: Mothers’ and
Fathers’ Self-focus
Table 2 presents examples of self-focus, infant-inclusive and
partner-inclusive talk coded from parents’ speech samples. As
described above, we supplemented automated coding of the
speech samples using the LIWC software (43) with manual
coding to capture parents’ use of the second person pronoun
“You” to refer to themselves. As shown in Table 3, which
presents the means (M), standard deviations (SD) and ranges
of the pronoun use variables, the enhanced self-focus measure
captured significantly more of parents’ references to the self
than the LIWC software for both mothers, t(191) = 13.94, p
< 0.001, Cohen’s d = 0.29, and fathers, t(193) = 14.13, p <

0.001, Cohen’s d = 0.29. Thus, this enhanced self-focus measure
was used in all subsequent analyses. Table 3 also reports the
comparisons between mothers’ and fathers’ talk. These showed
a modest contrast (favoring mothers) in frequency of infant-
inclusive pronouns. However, mothers and fathers were similar
on all other talk variables.
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TABLE 2 | Coding of Pronoun Use in Five-Minute Speech Samples.

Pronouns included in count Examples Context

“I” to mean “I”

“You” to mean “I”

“We” to mean “I and Infant”

“We” to mean “I and Partner”

“I always thought”

“I look forward to”

“it makes you feel like…”

“you can sometimes think that…”

“we get along well”

“we will read a book before bed”

“we would like another child”

“we applaud him”

Clear reference to self

Speaking about own feelings

Speaking about own thoughts

Describing the relationship specifically between self and child

Describing an activity that the parent and child will do together

Speaking about self and partner with no reference to the child

Speaking about self and partner with reference to the child

Pronouns excluded from count Examples Context

“I” to mean “Infant”

“You” to mean “Infant”

“You” used in a general phrase

“You” to mean the interviewer

“We” to mean self and interviewer

“We” to mean parent and other

family members

“I don”t want to cuddle anymore”

“I don”t want you I want Mum”

“you like to play with this toy”

“you laugh a lot”

“you know”

“if you like”

“you can see”

“as you already know”

“how much time do we have left?”

“like we spoke about earlier”

“we went to the park”

Speaking from the perspective of the child rather than the self

Clear reference to the child rather than to self or interviewer

Linguistic fillers or phrases used in speech with no reference to

anyone

Directly referring to the interviewer, often in the context of other

situations or instances the interviewer is familiar with

Speaking about the interview or previous conversations, grouping

her/himself with the Interviewer

Referring to family members who are separate from mother, father

and child

TABLE 3 | Means, Standard Deviations, Range, and Comparison between Mothers’ and Fathers’ Use of Self-Focused, Infant-Inclusive, and Partner-Inclusive Pronouns.

Mother (N = 191) Father (N = 194) Comparison

Talk M (SD) Range Skew (SE) M (SD) Range Skew (SE) t p d

Self-focus 39.16 (16.42) 12–97 0.86 (0.17) 38.71 (19.17) 4–114 0.55 (0.18) 0.44 0.657 0.03

LIWC Self-focus 34.53 (15.43) 5–88 1.00 (0.18) 33.34 (17.8) 3–99 0.59 (0.18) 0.75 0.454 0.07

Infant-inclusive 4.78 (3.52) 0–16 1.91 (0.17) 4.06 (4.29) 0–22 0.79 (0.18) 2.09 0.038 0.18

Partner-inclusive 5.02 (5.23) 0–36 1.86 (0.17) 5.48 (5.49) 0–32 2.00 (0.18) −1.03 0.306 0.09

Total talk 670.85 (187.50) 183–1115 0.36 (0.18) 669 (232.16) 148–1497 0.14 (0.17) −0.27 0.791 0.01

Self-focus = LIWC plus manual coding of personal pronouns; LIWC self-focus = automated coding of pronoun use.

Is Poor Perinatal Wellbeing and Couple
Satisfaction Associated With Increased
Self-focus in Mothers and Fathers?
For mothers, perinatal wellbeing was unrelated to our index of
self-focus, namely the use of the first-person singular pronoun
“I” (r = −0.04, p = 0.582) but weakly negatively associated with
use of both infant-inclusive: r = −0.12, p = 0.097, and partner-
inclusive r = −0.13, p = 0.082, use of the first-person plural
pronoun “we” (see Table 4). For fathers, poor perinatal wellbeing
was likewise negatively associated with partner-inclusive use of
the first-person plural pronoun “we”; r = −0.17, p < 0.016,
but was unrelated to either self-focus, r = 0.06, p = 0.431, or
infant-inclusive talk, r= 0.04, p= 0.543. There was no significant
between-parent difference in the strength of association between
wellbeing and infant-inclusive pronoun use (z= 1.59).

For fathers, couple relationship quality was, as expected,
negatively related to self-focus, r = −0.13, p = 0.067, though
unrelated to mothers’ self-focus, r= 0.01, p= 0.861 (see Table 4).

However, both parents’ reports of couple relationship quality
were unrelated to frequency of either partner-inclusive (mother
r = −0.03, p = 0.639, father r = 0.04, p = 0.567) or infant-
inclusive pronoun use (mother r = −0.04, p = 0.631, father r
= 0.06, p= 0.442).

Does Pronoun Use Mediate the
Association Between Poor Perinatal
Wellbeing and Sensitivity?
Although perinatal wellbeing and sensitivity were not directly
related in this sample (see Table 4), “domino” chain reactions
mean that direct effects are not necessary to demonstrate
mediation (58). Given the positive findings reported by
Humphreys et al. (3), we posited that poor perinatal wellbeing
increases the likelihood of being self-focused during infancy,
which in turn reduces parents’ capacity to be sensitive to their
infants’ cues.
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TABLE 4 | Correlations between Main Study Measures.

Mother Father

Wellbeing Couple Relationship Quality Observed Sensitivity Wellbeing Couple relationship Quality Observed sensitivity

Self-focus talk −0.04 0.01 0.06 0.06 −0.13+ 0.04

LIWC self-focus talk −0.07 0.05 0.05 0.09 −0.11 0.04

Partner-inclusive talk −0.13+ −0.03 −0.18* −0.17* 0.04 0.01

Infant-inclusive talk −0.12+ −0.04 0.22** 0.04 0.06 −0.02

Total talk 0.00 −0.02 0.02 0.00 −0.02 0.04

Self-Focus = LIWC plus manual coding of personal pronouns; LIWC self-focus = automated coding of pronoun use.
+p < 0.10; *p < 0.05; **p < 0.01.

First, we examined maternal sensitivity, with word count as
a covariate, and three potential mediators: self-focus, infant-
inclusive, and partner-inclusive pronoun use. The infant-
inclusive model showed good fit, RMSEA = 0.000, 90% CI
[0.00, 0.03], CFI = 1.00, TLI = 1.00. The unstandardized
estimate of the indirect effect of infant-inclusive talk and
95% confidence intervals with 10,000 bootstrap samples was
significant,0.01 [0.01, 0.03], indicating a modest but indirect
effect of poor perinatal wellbeing via infant-inclusive talk on
maternal sensitivity (see Figure 1). Both indirect effects for the
corresponding mediation models involving self-focus, 0.00 [-
0.01, 0.04], and partner-inclusive talk, 0.00 [-0.01, 0.03], included
0 within their 95% confidence intervals indicating a non-
significant indirect effect.

Second, we ran the same mediation models for fathers. Unlike
for mothers, as illustrated in Figure 1, we found no support
for the idea that infant-inclusive talk mediated the association
between fathers’ perinatal wellbeing and sensitivity,−0.01 [-0.02,
0.01]. We also found no evidence that self-focus,−0.01 [-0.02,
0.03], nor partner-inclusive talk,−0.01 [-0.02, 0.01], mediated the
association between fathers’ perinatal wellbeing and sensitivity.

Do Couple Relationship Problems Amplify
the Impact of Self-focus on Sensitivity?
We tested the proposed moderation effect of couple relationship
quality on the association between pronoun use and parents’
sensitivity, controlling for length of relationship. For mothers,
one just-identified model provided support for the hypothesized
moderation effect, as the interaction term between couple
relationship quality and partner-inclusive talk was significant, β
= −0.23, SE = 0.08, Z = −3.04, p = 0.002. We probed this
interaction using simple slope analysis. This post-hoc exploration
involves creating new terms to reflect low (−1SD), average and
high (+1SD) values of the interaction terms and calculating the
slope of each condition. As illustrated in Figure 2, we found
the slopes reflecting interactions between average, Z = −2.80,
p = 0.005, and high, Z = −3.34, p = 0.005, couple relationship
quality and partner-inclusive talk to be significant [note Jamovi
(62) was used to illustrate this interaction]. That is, in the context
of good couple relationship quality, greater maternal use of
partner-inclusive talk was associated with reduced sensitivity to
infants’ cues during the still-face interaction. However, neither
the interaction terms between couple relationship quality and

self-focus, β = −0.10, SE = 0.17, Z = −0.51, p = 0.612, nor
infant-inclusive talk, β = −0.01, SE= 0.10, Z=−0.08, p= 0.935
respectively, were significant.

For fathers, one just-identifiedmodel provided support for the
hypothesized moderation effect, as the interaction term between
couple relationship quality and self-focus talk was significant, β
= −0.36, SE = 0.07, Z = −2.66, p = 0.008. However, following
the same simple slope post-hoc procedures as outlined above, we
found no significant differences between in the slopes reflecting
low, average, and high couple relationship quality and self-focus,
Z < 1.5, p >0.100. In addition, neither the interaction terms
between couple relationship quality and partner-inclusive, β =

−0.09, SE = 0.17, Z = −0.52, p = 0.601, nor infant-inclusive
talk, β = 0.02, SE = 0.16, Z = 0.10, p = 0.924 respectively,
were significant.

DISCUSSION

This study involved 396 first-time mothers and fathers (in 198
heterosexual cohabiting couple relationships) who were each
asked to talk for 5min about their relationship with their 4-
month-old infant. Automated andmanual coding of these speech
samples were used to obtain frequencies of first-person singular
and plural pronouns, which were used as indicators of self-
focus and parent-infant closeness. These two constructs were
then examined in relation to self-reported parental wellbeing and
couple relationship quality, as well as observational ratings of
caregiving sensitivity. Mediation and moderation models were
used to elucidate the processes underpinning the impact of
postnatal problems of depression and anxiety on caregiving
sensitivity in both mothers and fathers.

Our analyses yielded four key findings. First, fathers’ self-
focus was related to poor couple relationship quality but not
perinatal wellbeing. Second, mothers’ reduced ability to focus
upon her relationship with her infant mediated the impact of
postnatal symptoms of depression and anxiety upon caregiving
sensitivity. Third, mothers’ frequent use of partner-inclusive
pronouns was associated with reduced sensitivity to the infant—
and this especially clear in the context of a positive partner
relationship. This moderation effect supports the adage “Two’s
company, three’s a crowd” —at least for new mothers, who may
be experiencing a time of divided loyalties. Fourth, the above
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FIGURE 1 | Mediation model, mothers standardized estimates in black/fathers in gray. Model controls for total word count. *p < 0.5, **p < 0.1.

FIGURE 2 | The association between mothers’ partner-inclusive talk and mothers’ observed sensitivity during the still-face paradigm by couple relationship quality.

findings were largely gender specific, as our sample of first-
time fathers of 4-month-old infants did not show significant
mediation or moderation effects. Below we discuss these findings
in turn.

Self-focus in New Parents Is Related to
Poor Couple Relationship Quality Rather
Than to Perinatal Wellbeing
Earlier, we noted that Nilly andWinquist (29) reported a stronger
association between self-focus and symptoms of negative affect
for clinical samples. In this context, the lack of association
between wellbeing and self-focusmay reflect the demographically
low-risk nature of our sample. However, wellbeing was associated
with levels of partner-inclusive talk for both mothers and fathers

and also associated with maternal levels of infant-inclusive
talk. Two factors indicate that the lack of association between
wellbeing and self-focus is unlikely to reflect a floor effect.
First, on average, first-person singular pronoun “I” accounted
for 5.11% of total talk (SD = 1.90%), echoing results from
other studies [e.g., (33), M = 5.22, SD = 2.29%]. Second, this
average rate was—for both mothers and fathers—approximately
six times higher than for either partner-inclusive or infant-
inclusive exemplars of the pronoun “we.” However, these latter
measures did show greater variability and so may have been
more sensitive to wellbeing-related contrasts in pronoun use.
Thus, future studies might benefit by supplementing tallies of the
first-person singular pronoun “I” with more nuanced measures
of self-focus. For example, Woodruff-Borden et al. (63) found
that whilst negative self-focus was positively associated with five
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different measures of psychological distress, positive self-focus
was negatively associated with symptoms of depression, anxiety
and positively associated with social problem-solving skills.

Alternatively, our study findings may differ from prior
studies because all of our participants had newly made the
transition to parenthood, a period in which couple relationships
show considerable change, with potential consequences for
wellbeing. In the current study, fathers’ self-focus was inversely
related to couple relationship quality. Additional correlational
analyses highlighted a negative association between couple
relationship quality and poor perinatal wellbeing (r = −0.14∗

for mothers and r = −0.33∗∗ for fathers). This overlap
echoes findings from empirical and intervention research that
demonstrate the importance of partner support for mental
health across the transition to parenthood (64, 65). Future
research examining links between self-focus, mood and couple
relationship satisfactionwould benefit from including individuals
at different stages of parenthood.

For New Mothers, Reduced Infant Focus
Mediates the Impact of Poor Perinatal
Wellbeing Upon Caregiving Sensitivity
Our results showed no direct inverse association between
caregiving sensitivity and self-focus. However, reduced sensitivity
in the Still Face paradigm was related to mothers’ infrequent
use of infant-inclusive pronouns. Our study therefore provides
indirect support for the results reported by Humphreys et al.
(3), as well as for reports that maternal depression shows
positive associations with rumination [e.g., (66)] and negative
associations with other markers of infant focus, including levels
of mind-mindedness [e.g., (67, 68)]. These findings converge
with DeJong et al. (42) cognitive model that suggests postnatal
depression leads to cognitive biases which restrict mothers’
cue processing.

That said, it is worth noting that pronoun use provides only
one index of self-focus. Meta-analytic studies of the related
construct of rumination highlight two dimensions: reflective
pondering and brooding [e.g., (69)]. Given this distinction,
although pronoun use is a widely used and considered an
objective measure of self-focus (70), future replication research
might benefit from also including different measures of self-
focus, for example sentence completion stems (71).

Two’s Company, but Three’s a Crowd:
Making Room for Baby
Extending the developmental scope of previous work with
toddlers (46), our study of parents with 4-month old infants
showed an inverse association between partner-inclusive talk
and caregiver sensitivity. Furthermore, unlike Galdiolo et al.
(46), our relatively large sample size allowed us to test whether
couple relationship quality strengthened the association between
parents’ self-focus and individual caregiver sensitivity. Drawing
on findings that fathers are especially susceptible to spill-over
effects (72), we expected this moderation effect to be particularly
clear for fathers. Instead, we found that greater partner-inclusive
talk was only associated with reduced sensitivity to infants’ cues
in mothers—and that this inverse association was amplified in

the context of high couple relationship satisfaction. As parents
were instructed to talk about their thoughts and feelings about
their baby and how they were getting along with their baby,
frequent reference to participants’ marital partners might reflect
difficulties in staying focused on the infant during the speech
sample task. This difficulty in staying “present” may underpin
the association between partner-inclusive talk and reduced
caregiving sensitivity.

Symbolic of interdependence, use of the first-personal
plural pronoun “we” has been linked with investment within
relationships (47) and is seen as a means through which
individuals make cognitive room for one another’s psychological
and emotional needs (73). As such, this moderation effect may
actually be driven in the opposite direction. That is, relationships
characterized by high levels of satisfaction and low levels of
conflict may be a place of solace for new mothers experiencing
difficulties in learning how to respond sensitively to their infants’
distress cues. Our nuanced findings mirror results from a
subsample of 93 families who took part in in-depth recordings
of their family-talk environment at 7-months (48). Specifically,
compared with mothers of daughters, mothers of sons who
reported less satisfaction and more conflict in their relationship
with their partner used more infant-directed speech. Taken
together, our findings may also suggest a compensation effect,
whereby mothers invest more energy into their interactions with
their child when their couple relationship is not functioning
as well.

Gender-Specific Links Between Perinatal
Wellbeing, Self-focus, Couple Relationship
Quality and Caregiving Sensitivity
Our results showed that reduced infant-inclusive talk was
associated with symptoms of depression and anxiety in mothers,
but not in fathers. That said, the difference in the strength of
this association for mothers and fathers was not statistically
significant. In contrast, the association between observational
ratings of caregiving sensitivity and infant-inclusive talk was
significantly stronger in mothers than in fathers.

Interestingly, the rather distinct patterns of results for fathers
and mothers in this study contrasts with the broadly similar
results for mothers and fathers in other analyses involving the
same study sample. These include the finding that mothers
and fathers provide conceptually equivalent ratings of their
own symptoms of depression and anxiety (7) and do not, on
average, differ in mean levels of caregiving sensitivity at 4-
months (44). Other analyses from this study sample have also
revealed striking between-parent similarities in: (a) the interplay
between difficult birth experiences and postnatal wellbeing (7);
and (b) associations between prenatal symptoms of anxiety and
depression and infant adjustment at 24-months (4). That said,
day-long recordings of family talk in a subsample of these families
showed more frequent maternal rather than paternal infant-
directed speech at 7 months (48). Outside of this sample, there
are inconsistent reports of gender-related contrasts in parent
sensitivity [e.g., (74, 75)]. Further research, mindful of the oft
interconnected nature of parent gender and caregiver role, will
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be helpful in teasing apart the nature of these differences [c.f.,
(76, 77)].

However, one plausible explanation of these contrasting
results is that the asymmetry in findings for mothers and
fathers is restricted to caregiving under stressful conditions.
Indeed, it has been noted that the impact of poor maternal
wellbeing on mothers’ caregiving is more likely to be seen under
stressful conditions (42). Furthermore, the Still-Face paradigm
is especially suited to assessing parental sensitivity to infant
distress, a behavior that is known to be differentially associated
with mother-infant and father-infant attachment security (78).
This dissonance may reflect the primary caregiver (typically
mothers) fulfilling the “safe haven” function of the attachment
relationship (i.e., providing comfort when distressed) (79), whilst
fathers provide more of a “secure base” for exploration of
the environment (80, 81). Consistent with this view, studies
have shown that fathers who engaged in greater physical and
object stimulation during interactions are more likely to be
rated as having secure relationships with their infants (82). If
fathers spend the majority of their time with their children
in play rather than caregiving activities (83), their capacity to
respond to infant distress cues in the stress-provoking still-
face paradigm may not capture the salient features of paternal
sensitivity that may be comprised by depressive symptoms.
Therefore, future investigations of links between wellbeing and
parent-child interactions should adopt a differentiated model
that encompasses measures of parenting in distinct contexts.

IMPLICATIONS AND FUTURE DIRECTIONS

Cognitive behavioral therapy (CBT) aims to identify, evaluate
and modify negative cognitions and dysfunctional beliefs [e.g.,
(84)] and is widely used both to treat depression (85) and
minimize the negative impact of depression on mothers’
parenting and subsequent child outcomes (86). Our mediation
findings suggest that targeting mothers’ cognitive style may also
help reduce the intergenerational transmission of depression in
community samples. At the same time, our findings suggest that
interventions originating from maternal frameworks may not
necessarily simply translate for use with fathers [c.f., (76, 77)].

Another important goal of future research would be to
examine the experience and impact of poor perinatal wellbeing
in samples from different cultural and ethnic backgrounds, who
may differ from Western samples in both caregiving [e.g., (87)]
and self-focused cognitions [e.g., (88)]. For example, given that
different cultural scripts impact the presentation of depression
across cultural contexts (89), it is likely that poor perinatal
wellbeing will have a varied impact on parenting between and
within cultures.

Other exciting avenues for future research concern examining
direct links between parents’ self-focus and child outcomes.
Two longitudinal studies have reported predictive links between
parents’ rumination and poor pre-school outcomes; the first
demonstrated direct negative effects of fathers’ brooding
rumination on pre-school emotional symptoms (90), whilst
the second reported that rumination mediated the association
between maternal depression and maladaptive emotion
regulation in pre-school children a year later (91). Testing

whether parental self-focus has direct effects on child outcomes
will provide important theoretical and practical contributions.

STRENGTHS AND LIMITATIONS

Three study limitations deserve note. First, the cross-sectional
and correlational nature of our analyses mean that our findings
should be interpreted with caution. Longitudinal work is needed
to illuminate both the direction and developmental specificity
of mechanisms underpinning associations between wellbeing
and parenting behavior. Second, our sample reflect a self-
selected group of highly educated first-time parents who were
willing to opt-in to a project that would involve filmed parent-
infant interactions with a child who they had yet to meet. Our
findings therefore also require replication in studies involving
more diverse samples. Third, while our measure of parents’
sensitivity was based on the well-validated still-face paradigm
(92), these parent-child observations were originally developed
with mothers. As discussed earlier, future research adopting
alternative coding schemes will enable us to test the specificity of
this mediation model, for example coding sensitive responding
during play or cognitive sensitivity may be particularly relevant
for fathers (93).

That said, our study did also have a number of strengths.
These include the involvement of a relatively large sample size
(396 parents), who were assessed using a variety of methods (i.e.,
questionnaire, interviews, and observations). In addition, multi-
measure indexes of couple relationship quality and perinatal
wellbeing showed conceptual equivalence for new mothers
and fathers, strengthening the reliability of our findings (7).
In addition, our supplementary use of manual coding for
pronoun use enabled us to examine subtle differences in the
referents of parents’ narratives, allowing us to distinguish, for
example, between partner-inclusive and infant-inclusive plural
pronouns—a distinction that may be especially salient for
new parents.

CONCLUSIONS

Our study tested the links between self-focus, perinatal wellbeing,
and mothers’ and fathers’ sensitivity to their 4-month old infants’
cues. By including fathers as well as mothers and by adopting
a fine-grained measure of self- vs. other-focus, we aimed to
identify the specificity of the cognitive underpinnings of the well-
known link between poor wellbeing and parent-infant interaction
quality. Our gender-specific findings highlight the danger of
extrapolating from mother-focused models to fathers. First,
symptoms of depression and anxiety were related to reduced
infant-inclusive talk—but only for mothers. Interestingly,
variation in fathers’ self-focus appeared related to poor couple
relationship quality rather than to perinatal wellbeing. Likewise,
our mediation models suggest that reduced infant-inclusive talk
underpins the association between symptoms of depression and
reduced maternal (but not paternal) sensitivity to infants’ cues.
Third, frequent partner-inclusive pronoun use was associated
with reduced sensitivity to the infant—but again, only in
mothers in the context of a positive partner relationship.
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Our results also highlight the value of recognizing the family
context within perinatal mental health research. Future research
would benefit from examining the extent to which parent
and infant characteristics may moderate the strength of these
associations, as well as testing whether these findings replicate
across development and different domains of parenting.

DATA AVAILABILITY STATEMENT

The datasets generated for this study can be found online at the
UK Data Service repository: Hughes et al. (94).

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by NHS London Bloomsbury REC. Protocol Reference:
14/LO/1113. Written informed consent to participate in this
study was provided by the participants.

AUTHOR CONTRIBUTIONS

SF: data collection, data curation, formal analysis, writing–
original draft. CÁ: data coding, writing–review and editing.

JM: data coding, writing–review and editing. CH: supervision,
funding acquisition, methodology, writing–original draft.
All authors contributed to the article and approved the
submitted version.

FUNDING

The research was funded by a grant from the ESRC
(ES/L016648/1). SF was funded by an ESRC Post-
Doctoral Fellowship (ES/T008989/1). CÁ was funded
by the National Agency for Research and Development
(ANID)/Scholarship Program/Doctorado Becas Chile
2019 – 72200139.

ACKNOWLEDGMENTS

We thank all the families in the [blinded study name] for
giving their time so generously. We would also like to
thank the [study] Team: Rory T. Devine, Wendy Browne
and Anja Lindberg for UK data collection and Judi
Mesman, Lenneke Alink, Marjolein Branger, Rosanneke
Emmen, and Mi-Lan Woudstra for assistance with coding
parent sensitivity.

REFERENCES

1. Galbally M, Lewis A. Depression and parenting: the need for

improved intervention models. Curr Opin Psychol. (2017) 15:61–5.

doi: 10.1016/j.copsyc.2017.02.008

2. Takano K, Tanno Y. Self-rumination, self-reflection, and depression: Self-

rumination counteracts the adaptive effect of self-reflection. Behav Res Ther.

(2009) 47:260–4. doi: 10.1016/j.brat.2008.12.008

3. Humphreys K, King L, Choi P, Gotlib I. Maternal depressive symptoms,

self-focus, and caregiving behavior. J Affect Disord. (2018) 238:465–71.

doi: 10.1016/j.jad.2018.05.072

4. Hughes C, Devine R, Mesman J, Blair C. Parental well-being, couple

relationship quality, and children’s behavioral problems in the first 2 years of

life. Dev Psychopathol. (2019) 32:935–44. doi: 10.1017/s0954579419000804

5. Cameron E, Sedov I, Tomfohr-Madsen L. Prevalence of paternal depression

in pregnancy and the postpartum: An updated meta-analysis. J Affect Disord.

(2016) 206:189–203. doi: 10.1016/j.jad.2016.07.044

6. Canário C, Figueiredo B. Anxiety and depressive symptoms in women and

men from early pregnancy to 30 months postpartum. J Reprod Infant Psychol.

(2017) 3:431–49. doi: 10.1080/02646838.2017.1368464

7. Hughes CT, Devine R, Foley SD, Ribner A, Mesman J, Blair C.

Couples becoming parents: Trajectories for psychological distress and

buffering effects of social support. J Affect Disord. (2020) 265:372–80.

doi: 10.1016/j.jad.2020.01.133

8. Wee K, Skouteris H, Pier C, Richardson B, Milgrom J. Correlates of ante- and

postnatal depression in fathers: a systematic review. J Affect Disord. (2011)

130:358–77. doi: 10.1016/j.jad.2010.06.019

9. Dennis C, Falah-Hassani K, Shiri R. Prevalence of antenatal and postnatal

anxiety: Systematic review and meta-analysis. Br J Psychiatry. (2017) 210:315–

23. doi: 10.1192/bjp.bp.116.187179

10. Paulson J, Bazemore S. Prenatal and postpartum depression in fathers

and its association with maternal depression. JAMA. (2010) 303:1961.

doi: 10.1001/jama.2010.605

11. Bianchi SM. Family change and time allocation in american families. Ann Am

Acad Polit Soc Sci. (2011) 638:21–44. doi: 10.1177/0002716211413731

12. Cabrera NJ, Volling BL, Barr R. Fathers are parents, too! Widening the lens

on parenting for children’s development. Child Dev Persp. (2018) 12:152–7.

doi: 10.1111/cdep.12275

13. Nolen-Hoeksema S. The role of rumination in depressive disorders and

mixed anxiety/depressive symptoms. J Abnorm Psychol. (2000) 109:504–11.

doi: 10.1037/0021-843x.109.3.504

14. Whisman MA, Davila J, Goodman SH. Relationship adjustment,

depression, and anxiety during pregnancy and the postpartum

period. J Fam Psychol. (2011) 25:375–83. doi: 10.1037/a002

3790

15. Mitnick D, Heyman R, Smith Slep A. Changes in relationship satisfaction

across the transition to parenthood: a meta-analysis. J Fam Psychol. (2009)

23:848–52. doi: 10.1037/a0017004

16. Cowan C, Cowan P. When Partners Become Parents: The Big Life Change for

Couples. New York, NY: Routledge (1992).

17. Minuchin P. Families and individual development: provocations from the

field of family therapy. Child Dev. (1985) 56:289–302. doi: 10.2307/1129720

18. Cox M, Paley B. Families as systems. Ann Rev Psychol. (1997) 48:243–67.

doi: 10.1146/annurev.psych.48.1.243

19. Krishnakumar A, Buehler C. Interparental conflict and parenting

behaviors: a meta-analytic review. Fam Rel. (2000) 49:22–44.

doi: 10.1111/j.1741-3729.2000.00025.x

20. Biesen J, Schooler D, Smith D. What a difference a pronoun makes. J Lang Soc

Psychol. (2015) 35:180–205. doi: 10.1177/0261927x15583114

21. Pyszczynski T, Hamilton JC, Herring FH, Greenberg J. Depression, self-

focused attention, and the negative memory bias. J Pers Soc Psychol. (1989)

57:351–7. doi: 10.1037/0022-3514.57.2.351

22. Grimm S, Ernst J, Boesiger P, Schuepbach D, Hell D, Boeker H, et al. Increased

self-focus in major depressive disorder is related to neural abnormalities in

subcortical-cortical midline structures. Hum Brain Mapp. (2009) 30:2617–27.

doi: 10.1002/hbm.20693

23. Lemogne C, Delaveau P, Freton M, Guionnet S, Fossati P.

Medial prefrontal cortex and the self in major depression.

J Affect Disord. (2012) 136:e1–e11. doi: 10.1016/j.jad.2010.

11.034

24. Sakamoto S. Self-focus and depression: the three phase model.

Behav Cogn Psychother. (2000) 28:45–61. doi: 10.1017/s135246580000

0059

25. Greenberg J, Pyszczynski T. Persistent high self-focus after failure and low self-

focus after success: the depressive self-focusing style. J Pers Soc Psychol. (1986)

50:1039–44. doi: 10.1037/0022-3514.50.5.1039

Frontiers in Psychiatry | www.frontiersin.org 11 November 2020 | Volume 11 | Article 578632207

https://doi.org/10.1016/j.copsyc.2017.02.008
https://doi.org/10.1016/j.brat.2008.12.008
https://doi.org/10.1016/j.jad.2018.05.072
https://doi.org/10.1017/s0954579419000804
https://doi.org/10.1016/j.jad.2016.07.044
https://doi.org/10.1080/02646838.2017.1368464
https://doi.org/10.1016/j.jad.2020.01.133
https://doi.org/10.1016/j.jad.2010.06.019
https://doi.org/10.1192/bjp.bp.116.187179
https://doi.org/10.1001/jama.2010.605
https://doi.org/10.1177/0002716211413731
https://doi.org/10.1111/cdep.12275
https://doi.org/10.1037/0021-843x.109.3.504
https://doi.org/10.1037/a0023790
https://doi.org/10.1037/a0017004
https://doi.org/10.2307/1129720
https://doi.org/10.1146/annurev.psych.48.1.243
https://doi.org/10.1111/j.1741-3729.2000.00025.x
https://doi.org/10.1177/0261927x15583114
https://doi.org/10.1037/0022-3514.57.2.351
https://doi.org/10.1002/hbm.20693
https://doi.org/10.1016/j.jad.2010.11.034
https://doi.org/10.1017/s1352465800000059
https://doi.org/10.1037/0022-3514.50.5.1039
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Foley et al. Two’s Company, Three’s a Crowd?

26. Tausczik YR, Pennebaker JW. The psychological meaning of words: LIWC

and computerized text analysis methods. J Lang Soc Psychol. (2010) 29:24–54.

doi: 10.1177/0261927X09351676

27. Davis D, Brock TC. Use of first person pronouns as a function of increased

objective self-awareness and performance feedback. J Exp Soc Psychol. (1975)

11:381–8. doi: 10.1016/0022-1031(75)90017-7

28. Edwards T, Holtzman N. A meta-analysis of correlations between depression

and first person singular pronoun use. J Res Pers. (2017) 68:63–8.

doi: 10.1016/j.jrp.2017.02.005

29. Nilly M, Winquist J. Self-focused attention and negative affect: a meta-

analysis. Psychol Bull. (2002) 128:638–62. doi: 10.1037//0033-2909.128.4.638

30. Tackman A, Sbarra D, Carey A, Donnellan M, Horn A, Holtzman N, et al.

Depression, negative emotionality, and self-referential language: A multi-lab,

multi-measure, and multi-language-task research synthesis. J Pers Soc Psychol.

(2019) 116:817–34. doi: 10.1037/pspp0000187

31. Fitzsimons G, Kay A. Language and interpersonal cognition: causal effects of

variations in pronoun usage on perceptions of closeness. Pers Soc Psychol Bull.

(2004) 30:547–57. doi: 10.1177/0146167203262852

32. Seider B, Hirschberger G, Nelson K, Levenson R. We can work it out:

Age differences in relational pronouns, physiology, and behavior in marital

conflict. Psychology And Aging. (2009) 24:604–13. doi: 10.1037/a0016950

33. Robinson M, Persich M, Sjoblom-Schmidt S, Penzel I. Love stories: how

language use patterns vary by relationship quality. Disc Proc. (2020) 57:81–98.

doi: 10.1080/0163853x.2019.1627158

34. Allgood SM, Seedall RB, Williams RB. Expressive writing and marital

satisfaction: a writing sample analysis. Fam Rel. (2020) 69:380–91.

doi: 10.1111/fare.12416

35. Lévesque S, Bisson V, Charton L, Fernet M. Parenting and relational well-

being during the transition to parenthood: challenges for first-time parents.

J Child Fam Stud. (2020) 29:1938–56. doi: 10.1007/s10826-020-01727-z

36. Bugental D, Johnston C. Parental and child cognitions in the

context of the family. Ann Rev Psychol. (2000) 51:315–44.

doi: 10.1146/annurev.psych.51.1.315

37. Colalillo S, Johnston C. Parenting cognition and affective outcomes following

parent management training: a systematic review. Clin Child Fam Psychol Rev.

(2016) 19:216–35. doi: 10.1007/s10567-016-0208-z

38. Ainsworth M, Bell S, Stayton D. Infant-mother attachment and social

development. In: Richards M, editors. The Integration of a Child Into a Social

World. London: Cambridge University Press (1974). p. 99–135.

39. Lovejoy M. Maternal depression: effects on social cognition and behavior

in parent-child interactions. J Abn Child Psychol. (1991) 19:693–706.

doi: 10.1007/bf00918907

40. Tenzer S, Murray D, Vaughan C, Sacco W. Maternal depressive symptoms,

relationship satisfaction, and verbal behavior: a social-cognitive analysis. J Soc

Pers Relations. (2006) 23:131–49. doi: 10.1177/0265407506060183

41. Stein A, Craske M, Lehtonen A, Harvey A, Savage-McGlynn E, Davies B, et al.

Maternal cognitions and mother–infant interaction in postnatal depression

and generalized anxiety disorder. J Abnorm Psychol. (2012) 121:795–809.

doi: 10.1037/a0026847

42. DeJong H, Fox E, Stein A. Does rumination mediate the relationship between

attentional control and symptoms of depression?. J Behav Ther Exp Psychiatry.

(2019) 63:28–35. doi: 10.1016/j.jbtep.2018.12.007

43. Pennebaker JW, Boyd RL, Jordan K, Blackburn K. The Development

and Psychometric Properties of LIWC2015. UT Fac. Work 1–22. (2015).

doi: 10.15781/T29G6Z

44. Branger M, Emmen R, Woudstra M, Alink L, Mesman J. Context matters:

Maternal and paternal sensitivity to infants in four settings. J Fam Psychol.

(2019) 33:851–6. doi: 10.1037/fam0000562

45. Cowan C, Cowan P, Heming G, Garrett E, Coysh W, Curtis-Boles

H, et al. Transitions to parenthood. J Fam Issues. (1985) 6:451–81.

doi: 10.1177/019251385006004004

46. Galdiolo S, Roskam I, Verhofstadt L, De Mol J, Dewinne L, Vandaudenard S.

Associations between relational pronoun usage and the quality of early family

interactions. Front Psychol. (2016) 7:1719. doi: 10.3389/fpsyg.2016.01719

47. Agnew C, Van Lange P, Rusbult C, Langston C. Cognitive interdependence:

commitment and the mental representation of close relationships. Pers Soc

Psychol. (1998) 74:939–54. doi: 10.1037/0022-3514.74.4.939

48. Fink E, Browne WV, Kirk I, Hughes C. Couple relationship quality and the

infant home language environment: gender-specific findings. J Fam Psychol.

(2020) 34:155–64. doi: 10.1037/fam0000590

49. Tronick E, Als H, Adamson L, Wise S, Brazelton T. The infant’s response to

entrapment between contradictory messages in face-to-face interaction. J Am

Acad Child Psychiatry. (1978) 17:1–13. doi: 10.1016/s0002-7138(09)62273-1

50. Magaña A, Goldstein M, Karno M, Miklowitz D, Jenkins J, Falloon I. A brief

method for assessing expressed emotion in relatives of psychiatric patients.

Psychiatry Res. (1986) 17:203–12. doi: 10.1016/0165-1781(86)90049-1

51. Goldberg D, Gater R, Sartorius N, Ustun T, Piccinelli M, Gureje O,

et al. The validity of two versions of the GHQ in the WHO study

of mental illness in general health care. Psychol Med. (1997) 27:191–7.

doi: 10.1017/s0033291796004242

52. Radloff LS. The CES-D scale: a self-report depression scale for research

in the general population. Appl Psychol Meas. (1977) 1:385–401.

doi: 10.1177/014662167700100306

53. Speilberger C, Vagg P. Psychometric properties of the STAI: a reply

to Ramanaiah, Franzen, and Schill. J Pers Assess. (1984) 48:95–7.

doi: 10.1207/s15327752jpa4801_16

54. Funk J, Rogge R. Testing the ruler with item response theory:

Increasing precision of measurement for relationship satisfaction

with the Couples Satisfaction Index. J Fam Psychol. (2007) 21:572–83.

doi: 10.1037/0893-3200.21.4.572

55. StrausM.Measuring intrafamily conflict and violence: the conflict tactics (CT)

scales. J Marri Fam. (1979) 41:75–88. doi: 10.2307/351733

56. Mesman J, Linting M, Joosen K, Bakermans-Kranenburg M, van IJzendoorn

M. Robust patterns and individual variations: stability and predictors of

infant behavior in the still-face paradigm. Infant Behav Dev. (2013) 36:587–98.

doi: 10.1016/j.infbeh.2013.06.004

57. Miller A, McDonough S, Rosenblum K, Sameroff A. Emotion regulation in

context: situational effects on infant and caregiver behavior. Infancy. (2002)

3:403–33. doi: 10.1207/s15327078in0304_01

58. Hayes A. Beyond Baron and Kenny: statistical mediation analysis

in the new millennium. Commun Monogr. (2009) 76:408–20.

doi: 10.1080/03637750903310360

59. Muthén LK, Muthén B. Mplus. The comprehensive modelling program for

applied researchers: user’s guide 5. Los Angeles, CA: Muthén, B and Muthén,

LK (2018).

60. Brown T. Confirmatory Factor Analysis for Applied Research. 1st ed.

New York, NY: The Guilford Press (2006).

61. Enders CK. A Primer on maximum likelihood algorithms available

for use with missing data. Struct Equ Model. (2001) 8:128–41.

doi: 10.1207/S15328007SEM0801_7

62. THE JAMOVI PROJECT. Jamovi. (Version 1.2) [Computer Software]. (2020).

Retrieved from: https://www.jamovi.org.

63. Woodruff-Borden J, Brothers AJ, Lister SC. Self-focused attention:

Commonalities across psychopathologies and predictors. Behav Cogn

Psychother. (2001) 29:169–78. doi: 10.1017/S1352465801002041

64. Gillis A, Gabriel B, Galdiolo S, Roskam I. Partner support as a protection

against distress during the transition to parenthood. J Fam Issues. (2019)

40:1107–25. doi: 10.1177/0192513X19832933

65. Odell J, Maunder L, Cameron L. Depression and Low Mood: A Guide

for Partners. OnePlusOne and Northumberland, Tyne and Wear NHS

Foundation Trust. (2017). Available online at: https://web.ntw.nhs.uk/

selfhelp/leaflets/DFP%20-%20A4%20SECURED.pdf

66. Tester-Jones M, O’Mahen H, Watkins E, Karl A. The impact of

maternal characteristics, infant temperament and contextual factors on

maternal responsiveness to infant. Infant Behav Dev. (2015) 40:1–11.

doi: 10.1016/j.infbeh.2015.02.014

67. Pawlby S, Fernyhough C,Meins E, Pariante C, Seneviratne G, Bentall R.Mind-

mindedness and maternal responsiveness in infant–mother interactions

in mothers with severe mental illness. Psychol Med. (2010) 40:1861–9.

doi: 10.1017/s0033291709992340

68. Schacht R, Meins E, Fernyhough C, Centifanti L, Bureau J, Pawlby

S. Proof of concept of a mind–mindedness intervention for mothers

hospitalized for severe mental illness. Dev Psychopathol. (2017) 29:555–64.

doi: 10.1017/s0954579417000177

Frontiers in Psychiatry | www.frontiersin.org 12 November 2020 | Volume 11 | Article 578632208

https://doi.org/10.1177/0261927X09351676
https://doi.org/10.1016/0022-1031(75)90017-7
https://doi.org/10.1016/j.jrp.2017.02.005
https://doi.org/10.1037//0033-2909.128.4.638
https://doi.org/10.1037/pspp0000187
https://doi.org/10.1177/0146167203262852
https://doi.org/10.1037/a0016950
https://doi.org/10.1080/0163853x.2019.1627158
https://doi.org/10.1111/fare.12416
https://doi.org/10.1007/s10826-020-01727-z
https://doi.org/10.1146/annurev.psych.51.1.315
https://doi.org/10.1007/s10567-016-0208-z
https://doi.org/10.1007/bf00918907
https://doi.org/10.1177/0265407506060183
https://doi.org/10.1037/a0026847
https://doi.org/10.1016/j.jbtep.2018.12.007
https://doi.org/10.15781/T29G6Z
https://doi.org/10.1037/fam0000562
https://doi.org/10.1177/019251385006004004
https://doi.org/10.3389/fpsyg.2016.01719
https://doi.org/10.1037/0022-3514.74.4.939
https://doi.org/10.1037/fam0000590
https://doi.org/10.1016/s0002-7138(09)62273-1
https://doi.org/10.1016/0165-1781(86)90049-1
https://doi.org/10.1017/s0033291796004242
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1207/s15327752jpa4801_16
https://doi.org/10.1037/0893-3200.21.4.572
https://doi.org/10.2307/351733
https://doi.org/10.1016/j.infbeh.2013.06.004
https://doi.org/10.1207/s15327078in0304_01
https://doi.org/10.1080/03637750903310360
https://doi.org/10.1207/S15328007SEM0801_7
https://www.jamovi.org
https://doi.org/10.1017/S1352465801002041
https://doi.org/10.1177/0192513X19832933
https://web.ntw.nhs.uk/selfhelp/leaflets/DFP%20-%20A4%20SECURED.pdf
https://web.ntw.nhs.uk/selfhelp/leaflets/DFP%20-%20A4%20SECURED.pdf
https://doi.org/10.1016/j.infbeh.2015.02.014
https://doi.org/10.1017/s0033291709992340
https://doi.org/10.1017/s0954579417000177
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Foley et al. Two’s Company, Three’s a Crowd?

69. Treynor W, Gonzalez R, Nolen-Hoeksema S. Rumination reconsidered:

A psychometric analysis. Cogn Ther Res. (2003) 27:247–29.

doi: 10.1023/A:1023910315561

70. Brockmeyer T, Zimmermann J, Kulessa D, Hautzinger M, Bents H, Friederich

HC, et al. Me, myself, and I: Self-referent word use as an indicator of self-

focused attention in relation to depression and anxiety. Front Psychol. (2015)

6:1564. doi: 10.3389/fpsyg.2015.01564

71. Exner JE. The self focus sentence completion: a study of egocentricity. J Pers

Assess. (1973) 37:437–55.

72. Cummings E, Merrilees C, Ward George M. Fathers, marriages, and families:

revisiting and updating the framework for fathering in family context. In:

Lamb M, editor. The Role of the Father in Child Development. 5th ed.

New York, NY: Wiley (2010). p. 154–76.

73. Gottman J, Levenson R. A two-factor model for predicting when a couple

will divorce: exploratory analyses using 14-year longitudinal data. Fam Proc.

(2002) 41:83–96. doi: 10.1111/j.1545-5300.2002.40102000083.x

74. Hallers-Haalboom E, Groeneveld M, van Berkel S, Endendijk J, van der Pol

L, Linting M, et al. Mothers’ and fathers’ sensitivity with their two children:

a longitudinal study from infancy to early childhood. Dev Psychol. (2017)

53:860–72. doi: 10.1037/dev0000293

75. Steenhoff T, Tharner A, Væver MS. Mothers’ and fathers’ observed

interactions with pre-schoolers: similarities and differences in parenting

behaviour in a well-resourced sample. PLoS ONE. (2019) 14:e0221661.

doi: 10.1371/journal.pone.0221661

76. Volling BL, Cabrera NJ. Advancing research and measurement on fathering

and children’s development. Monogr Soc Res Child Dev. (2019) 84:7–160.

doi: 10.1111/mono.12404

77. Schoppe-Sullivan S, Fagan J. The evolution of fathering research in the

21st century: persistent challenges, new directions. J Marriage Fam. (2020)

82:175–97. doi: 10.1111/jomf.12645

78. Lucassen N, Tharner A, van Ijzendoorn M, Bakermans-Kranenburg M,

Volling B, Verhulst F, et al. The association between paternal sensitivity and

infant-father attachment security: ameta-analysis of three decades of research.

J Fam Psychol. (2011) 25:986–92. doi: 10.1037/a0025855

79. Umemura T, Jacobvitz D, Messina S, Hazen N. Do toddlers prefer the

primary caregiver or the parent with whom they feel more secure?

The role of toddler emotion. Infant Behav Dev. (2013) 36:102–14.

doi: 10.1016/j.infbeh.2012.10.003

80. Paquette D. Theorizing the father-child relationship: mechanisms

and developmental outcomes. Hum Dev. (2004) 47:193–219.

doi: 10.1159/000078723

81. Dumont C, Paquette D. What about the child’s tie to the father? A new

insight into fathering, father–child attachment, children’s socio-emotional

development and the activation relationship theory. Early Child Dev Care.

(2013) 183:430–46. doi: 10.1080/03004430.2012.711592

82. Olsavsky A, Berrigan M, Schoppe-Sullivan S, Brown G, Kamp Dush C.

Paternal stimulation and father-infant attachment. Attach Hum Dev. (2019)

22:15–26. doi: 10.1080/14616734.2019.1589057

83. Kotila LE, Schoppe-Sullivan SJ, Kamp Dush CM. Time in parenting activities

in dual-earner families at the transition to parenthood. Fam Rel. (2013)

62:795–807. doi: 10.1111/fare.12037

84. Scott A. Cognitive behavioural therapy and young people: an introduction. J

Fam Health Care. (2009) 19:80–2.

85. Dimidjian S, Hollon S, Dobson K, Schmaling K, Kohlenberg R,

Addis M, et al. Randomized trial of behavioral activation, cognitive

therapy, and antidepressant medication in the acute treatment of

adults with major depression. J Consult Clin Psychol. (2006) 74:658–70.

doi: 10.1037/0022-006x.74.4.658

86. Stein A, Netsi E, Lawrence PJ, Granger C, Kempton C, Craske MG,

et al. Mitigating the effect of persistent postnatal depression on child

outcomes through an intervention to treat depression and improve

parenting: a randomised controlled trial. Lancet Psychiatry. (2018) 5:134–44.

doi: 10.1016/S2215-0366(18)30006-3

87. Bornstein M. Cultural approaches to parenting. Parenting. (2012) 12:212–21.

doi: 10.1080/15295192.2012.683359

88. Wang Q. Remembering the self in cultural contexts: a cultural dynamic

theory of autobiographical memory. Mem Stud. (2016) 9:295–304.

doi: 10.1177/1750698016645238

89. Horwitz AV, Wakefield JC. The Loss of Sadness: How Psychiatry Transformed

Normal Sorrow Into Depressive Disorder. New York, NY: Oxford University

Press (2007).

90. Psychogiou L, Moberly NJ, Parry E, Russell AE, Nath S, Kallitsoglou A.

Does fathers’ and mothers’ rumination predict emotional symptoms in their

children?. Br J Clin Psychol. (2017) 56:431–42. Available online at: https://

bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/bjc.12148

91. Wu Q, Feng X, Gerhardt M, Wang L. Maternal depressive symptoms,

rumination, and child emotion regulation. Eur Child Adolesc Psychiatry.

(2019) 29:1125–34. doi: 10.1007/s00787-019-01430-5

92. Mesman J, van Ijzendoorn M, Bakermans-Kranenburg M. The many faces

of the Still-Face Paradigm: A review and meta-analysis Dev Rev. (2009)

29:120–62. doi: 10.1016/j.dr.2009.02.001

93. Browne DT, Leckie G, Prime H, Perlman M, Jenkins JM. Observed sensitivity

during family interactions and cumulative risk: a study of multiple dyads per

family. Dev Psychol. (2016) 52:1128–38. doi: 10.1037/dev0000143

94. Hughes C, Devine RT, Mesman J, Blair C. The New Fathers andMothers Study:

Well-Being, Parenting and Children’s Self-Regulation (2018). Colchester: UK

Data Service.

Disclaimer: The content of this paper is the responsibility of the authors and does

not reflect official views of these funding bodies.

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2020 Foley, Álvarez, McCarthy and Hughes. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychiatry | www.frontiersin.org 13 November 2020 | Volume 11 | Article 578632209

https://doi.org/10.1023/A:1023910315561
https://doi.org/10.3389/fpsyg.2015.01564
https://doi.org/10.1111/j.1545-5300.2002.40102000083.x
https://doi.org/10.1037/dev0000293
https://doi.org/10.1371/journal.pone.0221661
https://doi.org/10.1111/mono.12404
https://doi.org/10.1111/jomf.12645
https://doi.org/10.1037/a0025855
https://doi.org/10.1016/j.infbeh.2012.10.003
https://doi.org/10.1159/000078723
https://doi.org/10.1080/03004430.2012.711592
https://doi.org/10.1080/14616734.2019.1589057
https://doi.org/10.1111/fare.12037
https://doi.org/10.1037/0022-006x.74.4.658
https://doi.org/10.1016/S2215-0366(18)30006-3
https://doi.org/10.1080/15295192.2012.683359
https://doi.org/10.1177/1750698016645238
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/bjc.12148
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/bjc.12148
https://doi.org/10.1007/s00787-019-01430-5
https://doi.org/10.1016/j.dr.2009.02.001
https://doi.org/10.1037/dev0000143
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


ORIGINAL RESEARCH
published: 23 November 2020

doi: 10.3389/fpsyt.2020.578114

Frontiers in Psychiatry | www.frontiersin.org 1 November 2020 | Volume 11 | Article 578114

Edited by:

Yael Benyamini,

Tel Aviv University, Israel

Reviewed by:

Rena Bina,

Bar-Ilan University, Israel

Peter B. Gray,

University of Nevada, United States

*Correspondence:

Jacqui A. Macdonald

jacqui.macdonald@deakin.edu.au

†ORCID:

Jacqui A. Macdonald

orcid.org/0000-0001-9451-2709

Craig A. Olsson

orcid.org/0000-0002-5927-2014

Specialty section:

This article was submitted to

Mood and Anxiety Disorders,

a section of the journal

Frontiers in Psychiatry

Received: 30 June 2020

Accepted: 27 October 2020

Published: 23 November 2020

Citation:

Macdonald JA, Greenwood CJ,

Francis LM, Harrison TR, Graeme LG,

Youssef GJ, Di Manno L, Skouteris H,

Fletcher R, Knight T, Williams J,

Milgrom J and Olsson CA (2020)

Profiles of Depressive Symptoms and

Anger in Men: Associations With

Postpartum Family Functioning.

Front. Psychiatry 11:578114.

doi: 10.3389/fpsyt.2020.578114

Profiles of Depressive Symptoms and
Anger in Men: Associations With
Postpartum Family Functioning

Jacqui A. Macdonald 1,2,3*†, Christopher J. Greenwood 1,2, Lauren M. Francis 1,

Tessa R. Harrison 1, Liam G. Graeme 1, George J. Youssef 1,2, Laura Di Manno 1,

Helen Skouteris 4,5, Richard Fletcher 6, Tess Knight 7, Joanne Williams 8,

Jeannette Milgrom 9,10 and Craig A. Olsson 1,2,3†

1 Faculty of Health, Centre for Social and Early Emotional Development, School of Psychology, Deakin University, Geelong,

VIC, Australia, 2Centre for Adolescent Health, Population Health Theme, Murdoch Children’s Research Institute, Parkville,

VIC, Australia, 3Department of Paediatrics, Faculty of Medicine, Dentistry and Health Sciences, University of Melbourne,

Parkville, VIC, Australia, 4Monash Centre for Health Research and Implementation, School of Public Health and Preventive

Medicine, Monash University, Clayton, VIC, Australia, 5Warwick Business School, University of Warwick, Coventry,

United Kingdom, 6 Faculty of Health and Medicine, Family Action Centre, University of Newcastle, Callaghan, NSW, Australia,
7Cairnmillar Institute, Hawthorn East, VIC, Australia, 8Department of Health Sciences and Biostatistics, Swinburne University

of Technology, Hawthorn, VIC, Australia, 9 Parent-Infant Research Institute, Austin Health, Melbourne, VIC, Australia,
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Background: Evidence suggests that men commonly experience depression as feelings

of anger; yet, research has not investigated what this means for the manifestation

of depressive symptoms in the early years of fatherhood and for key indicators of

family functioning.

Methods: Using data from a longitudinal cohort study of men at the normative age

for entering fatherhood (28–32 years), we conducted latent class analyses to identify

patterns of depressive symptoms and 3 sub-types of state anger (feeling; verbal;

physical). We then assessed whether class membership was associated with paternity

status (n = 535). In a subsample of fathers of infants aged up to 18 months (n = 162),

we prospectively assessed associations with paternal-infant bonding, co-parenting,

perceived social support, paternal involvement in childcare and alcohol use up to 2

years later.

Results: Five classes emerged that differentiated men by anger and depressive

symptom severity and by the degree to which men endorsed the feeling of wanting

to express anger physically. Compared to the reference class with minimal symptoms,

fathers had a higher probability of being in either the mild or most severe symptom

classes. Men in symptomatic classes were at higher risk of lower levels of social

support, co-parenting problems, and paternal-infant bonds. Class membership was not

associated with alcohol use or paternal involvement in childcare.

Conclusions: Our results reveal patterns of co-existing symptoms of depression and

anger in fathers of infants that will be relevant to men’s own need for support, their family

safety, partner mental health and child developmental outcomes.

Keywords: depression, men, postpartum, co-parenting, bonding, anger, social support, father
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INTRODUCTION

Approximately one in ten fathers of infant children experience
depression, with prevalence peaking at 25% between 3- and
6-months postpartum (1, 2). Paternal depression is associated
with alcohol misuse (3), lower social support (4), poorer quality
father-infant bonds (5–7), and higher risk of partner relationship
problems (8), overall indicating an environment of increased
physical and emotional risk for the father, his partner and the
developing child (9). Compared to non-depressed fathers, those
reporting depressive symptoms have poorer interactions with
their infant children, including higher frequency of spanking (10,
11). Effects of paternal depression on children are also evident
over time (12). In prospective longitudinal studies, infants
of depressed fathers are at increased risk for developmental
difficulties (13) and behavioral and emotional problems up to
7 years of age, even after accounting for maternal depression
(14, 15). Most perinatal paternal depression is preceded by a
history of pre-conception depression (16, 17) and so research in
this area informs both prevention and intervention.

Gender differences in depression are widely reported [See
(18–20)]. They are evident in consistently higher rates of
depression diagnosis in females (21), who also, on average,
experience earlier symptom onset than males (22), and higher
prevalence rates continuing into older age (23). Sex differences
are also apparent in the genetics and neurobiology of depression
including differential dysfunction detected in prefrontal neuronal
circuitry (24), distinct sex patterns in genetic transcription
(25), and varying sex hormone modulation of neurotransmitter
systems (26, 27). Evidence exists for both overlapping and distinct
male and female symptom presentations of depression with men
more inclined than women to report higher rates of risk taking,
substance use and anger (28). Compared to women, men are less
likely to endorse traditional symptoms of depression including
sadness and crying (29, 30). Debate now exists over whether
the different symptom manifestations have resulted in under-
diagnosis of men with depression (31, 32).

Proposed male depression sub-types have been variously
coined Masculine Depression (31), Male Depression (33, 34),
Masked Depression (35) and Male Depressive Syndrome (36,
37). Common to these is the proposition that exposure to
strict gender role socialization increases the likelihood of
men minimizing traditionally overt symptoms of depression
such as sadness, and instead endorsing sanctioned masculine
responses to stress and vulnerability such as self-medicating
with alcohol and other substances and venting of anger
(38). Masculine norms that promote competition, dominance,
aggression, evasion of femininity and stoicism are argued to
both increase risk for mental health problems and reduce the
likelihood of endorsement of symptoms of depression such
as sadness and hopelessness (29, 39–41). Rigid conformity to
traditional masculinity is also associated with a lesser tendency
to seek help for emotional and psychological needs (42) and with
increased suicide risk (43). Proponents of a male depression sub-
type therefore argue that screening men for emotion such as
anger may improve detection of depression and in turn increase
opportunities for treatment (41, 44).

Empirical evidence supports the proposition that for many
men anger accompanies depression. For example, in patients
diagnosed with Major Depressive Disorder, compared to women,
men were twice as likely to experience anger attacks during
depressive episodes (45). In a community sample of men (n =

499), anger was correlated with depressive symptoms (r =0.57)
with the effect strongest in those who identified with extreme
masculine gender norms (33). In a sample of 102 men who
had experienced a stressful life event, a moderate correlation
was reported between depression and externalizing (r = 0.32)
indicated by 11 items including having a “short fuse,” punching
something, or yelling at someone.

Importantly, it is not that women do not experience anger
in the context of depression because research indicates they do
(40, 46). Instead, the contention is that observable symptoms
align with gender-based socialized expectancies whereas current
diagnostic criteria and screening instruments are weighted
toward to female symptom presentations (33, 44). Regardless
of gender differences, at the population level there is normative
variation within gender for levels of felt anger intensity, and
in expression from constraint to overt displays of verbal and
physical anger (47). Such variation suggests the potential for
heterogeneity among men in how anger might align with
symptoms of depression.

To date the research that has examined depression and anger
in men has focused heavily on gender differences or associations
between variables. These variable-centered analytic approaches
assume homogeneity in men in the way they experience and
express depressive symptoms (48). In contrast, person-centered
analytic approaches such as latent class or profile analysis detect
heterogeneous profiles within a population, revealing variation
in symptom presentations that may be relevant to assessment,
diagnosis and treatment.

Only one prior study in a community-based non-clinical
sample has sought to understand this heterogeneity in men with
regard to depression and anger (49). It explored latent profiles
of young Canadian men aged 18–25 years based on internalized
depressive symptoms (e.g., feeling down and hopeless) and
externalized symptoms, specifically, anger and aggression, drug
use, alcohol use and risk-taking. Three distinct classes were found
classifying men as high externalizing, high internalizing and
asymptomatic. The externalizing group had the highest incidence
of a recent suicide plan or attempt. However, in this study high
drug use was a defining characteristic of the externalizing group
and may well have driven the class differentiation. Drug use
may stimulate anger (50) and precede depression (51) and so
may confound understanding of associations between the two.
How men’s feelings of anger coalesce with current definitions of
depression (regardless of substance intake) remains unclear. The
emotional state of anger does not always have an externalized
expression and yet may still be a useful indicator of mental health
risk (52). Additionally, developmentally, in the prior latent class
analysis (LCA), the Canadian men spanned late adolescence to
emerging adulthood and so profiles represented a life stage in
which experimentation with drugs and risk-taking behaviors may
be at their peak (53, 54). Prominent characteristics of young
men are likely tempered in slightly older men as they take on
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demands and responsibilities of adulthood at the normative age
for a transition to fatherhood (55).

In the context of men who are fathers, understanding the
role of anger in the presence of paternal depressive symptoms
provides information about risk in the home to the partner and
infant. It potentially informs paternal mental health screening
questions and it may inform discourse around factors that
contribute to family safety and emotional security. The transition
to fatherhood has been identified as a period of heightened risk
for mental health problems and stress (1, 56–58) and paternity
status may itself play a role in the manner in which depression
and anger co-occur. Changes to paternal levels of testosterone
across the transition to fatherhood may also be a factor in
levels of anger and depressive symptoms (59, 60). A large cohort
study of men (n = 624) found that those with naturally higher
levels of testosterone were more likely to become fathers, and
experience a drop in testosterone in the first year postpartum
(59). Low testosterone levels have been linked to increased risk of
depressive symptoms (61) specifically for first time fathers (60).
Higher testosterone has been linked with increased externalizing
symptoms such as antisocial behavior (61) and intimate partner
violence in new families (60).

The purpose of this study was to examine relationships
between depressive symptoms and anger in fathers of infants
using rare Australian data from the Men and Parenting Pathways
(MAPP) cohort study. Specifically, the aims were to: (1) identify
latent classes of men at the normative age for first-time
parenthood (28–32 years) that differentiate patterns of depressive
symptoms and anger; (2) assess whether class membership is
associated with paternity status; and, (3) in a subsample of
fathers of infants, investigate associations between fathers’ class
membership and indicators of family functioning including the
quality of the father-infant bond, the co-parenting relationship,
paternal involvement in childcare, paternal social support and
paternal alcohol misuse.

METHODS

Participants and Procedure
Men and Parenting Pathways (MAPP) is a national cohort
study of Australian resident males at the peak age for first-time
fatherhood (62). Over a 2-year period beginning in February
2015, men aged 28–32 years (both fathers and non-fathers)
were recruited via social and traditional media, organizational
partners and word of mouth. At baseline, 608 men (Mean age
= 29.86 years, SD = 1.33) provided online consent to complete
five annual web-surveys assessing a range of domains including
demographics, mental health and well-being, workplace stress,
family and peer relationships. Ethics approval was granted by
the Deakin University Faculty of Health, Human Research Ethics
Committee project number HEAG-H-192-2014.

At the time of analysis, three waves of data had been
completed with surveys 4 and 5 simultaneously ongoing. Surveys
are completed in REDCap secure web-based software platform
(Research Electronic Data Capture) (63). One year following
each survey completion, participants are sent an automatic email
invitation to the next wave survey. If they do not complete

the survey after one reminder email, a number of engagement
strategies are implemented. These include a selection of phone-
calls, SMS messages, Facebook messages, or mailed letters,
depending on participants’ nominated preferences. Participants
who complete their annual survey are entered in a prize draw to
win a $AUD100 voucher for a retail store (usually a hardware or
grocery chain). These strategies have resulted in a participation
rate of 83% of the original sample completing surveys at either
wave 2 or 3. The MAPP cohort reflects the Australian population
with regard to participants living in areas of relative advantage
and disadvantage (64). Participants are slightly more likely than
men of the same age in the population to have completed year 12
education (65) and to be in paid employment (66). The cohort
is mostly Australian born (88%) compared to Australian men
of the same age (62%) (67) but is representative of Indigenous
Australian and Torres Strait Islanders (68) and slightly over-
representative of non-heterosexual men (69). See Macdonald
et al. (Open Science Framework) for additional cohort profile
information (70).

The current study was completed in two stages. To be included
in the first stage, men had to provide data at wave 1 on both
depressive symptoms and state anger (n = 535). The majority
of these men were Australian-born (87.8%), had achieved an
education at higher than year 12 (78.3%), and identified as
heterosexual (92.4%).

The subsample of men included at the second stage were those
included in stage 1 who were fathers either of an infant aged 12
months or younger at wave 1 or an infant aged 18 months or
younger at waves 2 or 3 (n = 162). The older infant age range
in waves 2 and 3 ensured father-infant data were collected even if
men were delayed in completing their annual survey.

Measures
Time 1 Latent Class Indicators

Symptoms of depression
The Depression Anxiety Stress Scale 21 (DASS-21) (71), seven-
item subscale was used to assess depressive symptoms at Wave
1. Participants were asked to respond to statements such as
“I felt sad and depressed” and “I couldn’t seem to experience
any positive feeling at all,” on a 4-point Likert scale ranging
from 0 = Never to 3 = Almost always, indicating how relevant
these statements were to them over the past week. A total
score was calculated and then doubled, as per validated scoring
instructions, to align with the DASS-42 for which normed data
are available (72). Higher scores indicate more severe symptoms.
Construct validity of the DASS-21 has been demonstrated in
multiple non-clinical samples [e.g., (73, 74)] and as a routine
clinical screening instrument (75). In the current sample, internal
consistency for this scale was high (α = 0.93).

State anger
State anger was measured at baseline using the three subscales
of the 15-item state anger scale of the State and Trait
Anger Expression Inventory-2 [STAXI-2; (47)]. Participants were
presented with statements such as “I felt furious” and “I felt
like pounding somebody” and asked to select the response that
best described how they felt recently on a four-point Likert scale
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ranging from “1 = Not at all” to “4 = Very much so.” The 15
items were equally divided across the subscales measuring feeling
angry (Feeling), feeling like expressing anger verbally (Verbal)
and feeling like expressing anger physically (Physical). A total
score was created for each set of five items pertaining to their
subscale, with higher scores indicating higher levels of anger.
Internal consistency for the items within these subscales was high
(αFeeling = 0.93, αVerbal = 0.91, αPhysical = 0.91).

Outcomes Indicating the Father-Infant Context

For each participant, outcome data were analyzed only from a
single wave in which they had a child within the eligible age
range. If fathers had children in the eligible age range at more
than one wave, we prioritized inclusion of outcomes measured
at wave 2 then wave 3. We did this because our aim was to
longitudinally assess associations between class membership at
wave 1 and the subsequent parenting-infant context outcomes.
However, to maximize sample size, we also included men who
only had an infant in the eligible age range at wave 1 and used
cross-sectional data from that timepoint.

Father-infant bonding
Father-infant bonding was measured at each wave with the 19-
item Paternal Postnatal Attachment Scale (PPAS; 5). In Wave 1
it was reported on by fathers with an infant up to and including
12 months of age. At subsequent waves, it was reported on by
fathers of infants up to and including 18months of age. The PPAS
assesses paternal patience and tolerance, pleasure in interactions
with the infant and affection and pride felt toward the infant.
Example items include: “When I am caring for the baby, I get
feelings that the child is deliberately being difficult or trying to
upset me (reversed)” and “When I am with the baby and other
people are present, I feel proud of the baby.” Response options
are item specific with 2, 3, 4, and 5-point options. Total scores
range from 19 to 95 with higher scores indicating higher levels of
father-child bonding. The PPAS has been validated in samples of
fathers of infants up to 24 months and shown to be negatively
associated with paternal depression and parenting stress and
positively associated with positive affect (5, 6, 76). In the current
study internal consistency was α = 0.82.

Co-parenting
At Waves 1 to 3, fathers completed the 12-item Co-parenting
Relationship Scale (CRS; 77]. Example item: “My partner and I
have the same goals for our child.” Responses are measured on a
7-point Likert scale from 0 = Not true of us to 6 = Very true
of us. High scores indicate high levels of agreement, closeness
and mutual support with respect to parenting. Validation of the
CRS was carried out in a sample of 152 couples when their
children were 6 months, 1 year and 3 years with validated
relationship scales measuring love, conflict, sex and romance
among other constructs (77). Internal consistency in the current
study was α = 0.85.

Paternal involvement in childcare
Fathers’ involvement in childcare was measured at waves 1 to
3 with a six-item scale (78) in which fathers were asked to
indicate how often they completed the following activities with

their child: feeding, nappy changing, bathing, putting the child to
sleep, playing and taking them for a walk. High scores indicate
higher frequency of engagement in normative parenting tasks.
Responses were measured on a 4-point Likert scale: 0 = Not at
all, 1 = Rarely, 2 = Sometimes, 3 = Very often. Possible total
scores range from 0 to 18. Internal consistency in the current
study α = 0.83.

Social support
At each wave, participants self-reported their perceptions of
receiving support on the 12-item Multidimensional Scale of
Perceived Social Support [MSPSS; (79)]. The scale assesses
perceived support from a significant other, friends and family.
Example items include, “I get the emotional help and support
I need from my family” and “There is a special person who is
around when I am in need.” Reponses are measured on a 7-point
Likert scale from 1=Very strongly disagree to 7=Very strongly
agree. Total scores were calculated with higher scores indicating
greater perceived support. The scale is widely used and found to
be negatively associated with depressive symptoms in men (80).
Internal consistency in the current study α = 0.91.

Alcohol use
Alcohol use was measured at each wave with the AUDIT-C, a
brief version of the Alcohol Use Disorders Identification Test
(81). This brief measure has been shown to accurately identify
hazardous/risky alcohol use behaviors (82, 83). All participants
were asked the item “How often do you have a drink containing
alcohol?” with responses; 0 = “Never,” 1 = “Monthly or less,” 2
= “2–4 times a month,” 3 = “2–3 times a week,” 4 = “4 or more
times a week.” Participants who indicated a score of 2 or higher
were asked the following items: “How many standard drinks
containing alcohol do you have on a typical day that you drink
alcohol” (Response options: 0 = “1 or 2,” 1 = “3 or 4,” 2 = “5 or
6,” 3 = “7 to 9,” and 4 = “10 or more”) and “How often do you
have six ormore drinks on one occasion?” (Response options: 0=
“Never,” 1 = “Less than monthly,” 2 = “Monthly,” 3 = “Weekly,”
4= “Daily or almost daily”). Total scores range from 0 to 12.

Potential confounders
Adjustments were made for participant country of birth (0 =

Australia, 1 = other), education level (0 = “> year 12,” 1 =

“year 12 or less”), household weekly income (0= “≥ $AUD1,150
weekly,” 1= “< $1,150 weekly”), and infant age and sex. Analyses
additionally included the adjustment for the wave (1, 2, or 3)
at which the outcome indicator of the father-infant context
was measured.

Data Analysis
To identify classes of individuals across depressive symptoms
and state anger, a series of latent class analyses (LCAs) were
conducted in Mplus v8 (84). In the full sample, LCAs were
run with increasing number of classes (from 2 to 6). Optimal
class selection was based on key indicators of goodness-of-fit,
including Vuong-Lo-Mendell-Rubin (VLMR) and Lo-Mendell-
Rubin (LMR) likelihood ratio test p-values, lower Akaike
information criterion (AIC) and Bayesian information criterion
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(BIC) values, as well as on entropy values (0.80 or above), and
parsimony. Themost-likely classmembership was extracted from
the selected class-solution for subsequent analyses.

All other analyses were conducted in Stata v16 (85). First,
to describe the LCA solution, we conducted unadjusted linear
regression models in which the depression score and three
anger variables were each regressed onto the class membership.
Pairwise comparisons across all levels of class membership were
conducted to test for differences in depression and anger scores
between classes. Second, we conducted an unadjusted logistic
regression to examine differences in parent status (father or not)
between classes.

Finally, in the subsample of fathers of infants, we conducted
a series of linear regression analyses to examine relationships
between latent classes and indicators of the father-infant context.
Specifically, a series of unadjusted and adjusted models were
fit in which each primary outcome variable (i.e., paternal-
infant bonding, paternal involvement in childcare, co-parenting,
alcohol use and perceived social support) was regressed onto
latent class membership.

Multiple imputation was used to handle missing data for the
parenting context analyses. Specifically, 20 imputed complete
datasets were created, based on amultivariate normal model (86).
Binary variables were imputed as continuous variables and then
back transformed with adaptive rounding following imputation.
Estimates were obtained by averaging results across the 20
imputed datasets with inferences under multiple imputation
obtained using Rubin’s rules (87).

RESULTS

Descriptives
Table 1 presents proportions of key characteristics for
participants in both the total sample, and the subsample of
fathers of infants. At wave 1, 39% of men were fathers. For the
subsample of fathers with an infant in the eligible age range,
Figure 1 shows that for 83% of participants, the outcome data
were assessed in waves subsequent to the assessment of the LCA
indicators, anger and depressive symptoms. For the remainder
of the subsample (17%), class indicators and outcomes were
assessed cross-sectionally. Infant children in the subsample were
49% female with a mean age of 7.5 months (SD = 4.5 months).
In the subsample, 46.3% of participants were first-time fathers.
For one father, the focal child was a step-child, all others were
biological children. Mean scores for outcome variables were:
postpartum bonding, 74.48 (SD= 9.13); paternal involvement in
childcare, 14.08 (SD = 3.44); co-parenting, 57.61 (SD = 10.94);
AUDIT-C, 4.75 (SD= 2.50); and social support, 64.82 (12.89).

Latent Class Analysis (LCA): Depression
and Anger
Fit statistics for the LCA are presented in Table 2. The LMR
and VLMR p-values suggested that a 2-class solution fit better
than a 1-class solution. Although p-values did not suggest that
the 3-class solution fit better than the 2-class solution, BIC and
AIC values still showed a decline from the 2-class to 3-class
solution. Following this, subsequent 3 to 5-class solutions showed

TABLE 1 | Demographic characteristics of men included in the latent class

analysis (LCA; n = 535) and the sub-sample of fathers of infants (n = 162).

LCA Sample Father of infants

% 95% CI % 95% CI

Birth outside Australia 12.20 (9.67, 15.26) 12.96 (8.60, 19.08)

Education > Year 12 21.68 (18.39, 25.39) 14.81 (10.12, 21.17)

Identify as not

heterosexual

7.56 (5.57, 10.19) 1.25 (0.31, 4.87)

Income < $1,150

AUD weekly

25.42 (21.9, 29.29) 11.11 (7.11, 16.96)

improvement on the previous solution. The 6-class solution,
however, did not show better fit (based on LMR and VLMR p-
values) than the 5-class solution. The selected 5-class solution,
presenting differences between groups in standardized values for
each indicator, is presented in Figure 2. By comparison, Table 3
presents means and 95% CIs of the unstandardized depression
and state anger subscales for the selected five-class LCA model,
alongside pairwise mean comparisons for each construct.

Comparisons demonstrate that across all measures of
depressive symptoms and state anger, participants in the
“Reference” class (Class 1; C1) scored lower than all other classes.
The mean score for depressive symptoms for C1 was in the
“normal” range for DASS classifications of symptom severity
(71). Participants in Class 2 (C2), the “Mild Depression/Mild
Anger” symptoms class, demonstrated lower depression, and
lower anger feelings and verbal anger than those in Class
4 (C4) “Severe Depression/High Anger” and Class 5 (C5)
“Severe Depression/Severe Physical Anger.” On expressing
anger physically, C2 “Mild Depression/Mild Anger” was higher
than C4 “Severe Depression/High Anger” but lower than the
C5 “Severe Depression/Severe Physical Anger.” Participants
in Class 3 (C3), “Mild Depression/Physical Anger,” scored
lower across all measures of depression and state anger then
those in C4 “Severe Depression/High Anger” and C5 “Severe
Depression/Severe Physical Anger.” Similarly, participants in
the C4 “Severe Depression/High Anger” scored lower across all
measures of depression and state anger then those in C5 “Severe
Depression/Severe Physical Anger”. Mean depressive symptoms
scores for C2 and C3 were within the DASS-21 mild symptoms
range whereas scores for C4 and C5 were in the severe depressive
symptoms range (71).

Class Membership and Parent Status
Compared to men in the C1 Reference group (31% fathers), there
was a greater proportion of fathers (vs. non-fathers at Wave 1)
in the C2 Mild Symptom class (48% fathers; OR = 2.05, 95%
CI [1.37, 3.08]) and in the C5 Most Severe Symptom class (49%
fathers; OR= 2.12, 95% CI [1.05, 4.25]). There was little evidence
to suggest the proportion of fathers was different between the C1
and C3 (44% fathers) or C4 (40% fathers) classes (OR= 1.49, 95%
CI [0.80, 2.79] and OR= 1.76, 95% CI [0.85, 3.65], respectively).
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FIGURE 1 | For 83% of subsample participants, the outcome data were assessed in waves subsequent to the assessment of the LCA indicators, anger and

depressive symptoms. For the remainder of the subsample (17%), class indicators and outcomes were assessed cross-sectionally.

TABLE 2 | Model fit indices for latent classes: 2- to 6-class solutions.

BIC AIC LMR VLMR Entropy

2-class 5250.941 5195.271 <0.001 <0.001 0.869

3-class 4919.449 4842.368 0.125 0.119 0.866

4-class 4775.567 4677.075 0.004 0.003 0.879

5-class 4701.619 4581.715 0.015 0.013 0.892

6-class 4623.142 4481.827 0.086 0.079 0.889

Class Membership and Parenting Context
Outcomes
Within the subsample of fathers of infants, 49% were in the
C1 Reference class (n = 80), 33% were in the C2 “Mild
Depression /Mild Anger” class (n= 54), 6% were in the C3 “Mild
Depression/Physical Anger” class (n = 9), 6% were in the C4
“Severe Depression/High Anger” class (n = 10), and 6% were in
the C5 “Severe Depression/Severe Physical Anger” class (n= 9).

Table 4 presents the unadjusted and adjusted results from
the linear regression analyses for which each of the outcome
variables (Paternal Postpartum bonding, Paternal Involvement in
childcare, Co-parenting, Alcohol use, Perceived Social Support)
were regressed onto the depression/anger classes.

Compared to the C1 Reference class, only fathers in C5
“Severe Depression/Severe Physical Anger” clearly reported
lower Paternal Postpartum bonding although weak evidence
was found also for poorer bonds felt by fathers in C3 “Mild
Depression/Physical Anger.” Findings did not suggest differences
between the Reference class and any other class on Paternal
Involvement in childcare or Alcohol use. Co-parenting scores
were lower for participants in the C2 “Mild Depression/Mild
Anger,” C4 “Severe Depression/High Anger,” and C5 “Severe
Depression/Severe Physical Anger” classes compared to the C1

Reference class. Finally, Perceived Social Support scores were
lower for fathers in all classes compared to the C1 Reference class.

To determine if the results could be interpreted as longitudinal
findings, we ran analyses again removing fathers with only
wave 1 outcome data. For all outcomes, directions of the
associations were replicated but with less precision in estimates,
presumably because of the smaller sample. We therefore elected
to report results for the full sample of fathers as described from
waves 1 to 3.

DISCUSSION

We identified profiles of depressive symptoms and anger in
men at the normative age for becoming a father. We found
five groups (C1–C5) that differentiated men by their symptom
severity and by the degree to which they experienced the emotion
of anger as a desire to express anger physically. We then found
that compared to the C1 Reference group, there was a higher
probability of being a father in the C2 mild symptoms group and
the C5 severe symptoms group with the most elevated physical
expression of anger. We then investigated effects of symptom
profiles on a subsample of men who had an infant or who went
on to have an infant child in the next 2 years. Compared to the
Reference group fathers, those in all four symptomatic groups
reported significantly lower levels of perceived social support.
Furthermore, compared to the Reference group, fathers in three
of the symptomatic groups reported significantly poorer co-
parenting relationships with their partners. Only fathers with the
most severe symptoms of both depression and physical anger
reported significantly poorer bonding with their infant child.
Group membership did not predict paternal involvement in
childcare or alcohol use.

The classes that emerged in our sample indicate that feelings
of anger coexist with depressive symptoms in men and that the
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FIGURE 2 | Standardized means for symptoms of depression and anger within five latent classes found in men aged 28–32 years. Dep, Depression; Ang, Anger;

Phys, Physical; Sev, Severe. The mean of our sample (z = 0) sat within the DASS-21 designated mild category of depressive symptoms. At one SD above the mean,

the sample sat in the DASS-21 severe category (71).

TABLE 3 | Means and 95% confidence intervals of depression and state anger sub-scales for each of the five latent classes, and significant differences between classes

(n = 535).

Construct C1. Reference C2. Mild Dep/Mild Ang C3. Mild Dep/Phys Ang C4. Sev Dep/High Ang C5. Sev Dep/Sev Phys Ang Sig. contrasts

M 95% CI M 95% CI M 95% CI M 95% CI M 95% CI p < 0.05

Depression 6.48 (5.46, 7.51) 10.62 (9.36, 11.87) 13.00 (10.23, 15.77) 26.25 (23.97, 28.53) 21.63 (18.98, 24.28) 1 < 2, 3, 4, 5;

2 < 4, 5; 3 <

4, 5; 5 < 4

S/Ang-F 8.97 (8.69, 9.24) 13.59 (13.26, 13.93) 14.18 (13.43, 14.92) 17.68 (17.07, 18.29) 19.32 (18.61, 20.04) 1 < 2, 3, 4, 5;

2 < 4, 5; 3 <

4, 5; 4 < 5

S/Ang-V 8.46 (8.20, 8.72) 14.66 (14.34, 14.98) 14.84 (14.13, 15.54) 18.42 (17.84, 19.00) 19.73 (19.06, 20.40) 1 < 2, 3, 4, 5;

2 < 4, 5; 3 <

4, 5; 4 < 5

S/Ang-P 5.53 (5.35, 5.72) 7.50 (7.28, 7.73) 14.35 (13.86, 14.85) 11.17 (10.77, 11.58) 18.57 (18.09, 19.04) 1 < 2, 3, 4, 5;

2 < 3, 4, 5; 3

> 4; 3 < 5; 4

< 5

Dep, Depression; Ang, Anger; Phys, Physical; Sev, Severe; Sig, significant. C1, Reference class; C2 class has mild depressive symptoms and mild levels of anger on all 3 subscales; C3

class has mild depressive symptoms, mild generalized anger and verbal anger and severe levels of physical symptoms; C4 class has severe levels of depressive symptoms and high

levels of anger on all 3 subscales; C5 class has severe levels of depressive symptoms and high levels of generalized and verbal anger and severe levels of physical anger.

degree of felt anger corresponds to the severity of depression.
This finding aligns with arguments that support inclusion of
anger as a diagnostic indicator of male depression (33, 34). Our
study extends understanding of this relationship by showing a
divergence in how anger is felt at different levels of depressive
symptoms. This is best represented visually by the forks in
Figure 2 that split those with mild and severe depressive
symptoms into groups with either higher or lower levels of feeling
their anger as a desire to lash out physically. The items in the

physical anger subscale refer to breaking or banging objects and
to “kicking,” “hitting” and “pounding” a person and are indicative
of risk to family safety.

In prior research stronger feelings of anger were reported in
men who engaged in marital violence compared to those who did
not (88). In our sample, almost one in four men reported elevated
levels of physical feelings of anger. Even with mild depressive
symptoms, men in the C3 “Mild Depression/Physical Anger”
group, reported more intense feelings of physical anger than the
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TABLE 4 | Unadjusted and adjusted unstandardized effects and 95% confidence intervals (CIs) for regression analyses assessing father-infant context variables predicted

by latent class membership.

Unadjusted Adjusted

C1. Reference group b 95% CI b 95% CI

Paternal postpartum bonding

C2. Mild Dep/Mild Ang −1.04 (−4.06, 1.98) −1.30 (−4.48, 1.87)

C3. Mild Dep/Phys Ang −8.96 (−18.59, 0.68) −9.14 (−18.58, 0.31)

C4. Sev Dep/High Ang −3.88 (−7.86, 0.10) −3.93 (−8.48, 0.62)

C5. Sev Dep/Sev Phys Ang −6.10 (−11.84, −0.36) −7.76 (−14.22, −1.29)

Paternal involvement in childcare

C2. Mild Dep/Mild Ang 0.44 (−0.81, 1.68) 0.87 (−0.37, 2.11)

C3. Mild Dep/Phys Ang −1.67 (−4.22, 0.88) −1.92 (−4.31, 0.46)

C4. Sev Dep/High Ang −0.68 (−3.14, 1.77) −0.38 (−2.74, 1.98)

C5. Sev Dep/Sev Phys Ang 1.09 (−0.45, 2.64) 0.97 (−0.72, 2.67)

Co-parenting

C2. Mild Dep/Mild Ang −4.40 (−8.19, −0.61) −5.46 (−9.51, −1.41)

C3. Mild Dep/Phys Ang −7.23 (−19.71, 5.26) −7.80 (−19.92, 4.31)

C4. Sev Dep/High Ang −12.33 (−18.93, −5.73) −14.05 (−21.05, −7.06)

C5. Sev Dep/Sev Phys Ang −6.06 (−11.53, −0.59) −8.56 (−15.00, −2.12)

Alcohol use

C2. Mild Dep/Mild Ang 0.52 (−0.39, 1.42) 0.26 (−0.65, 1.18)

C3. Mild Dep/Phys Ang 2.08 (−0.02, 4.18) 1.77 (−0.24, 3.77)

C4. Sev Dep/High Ang −0.22 (−1.86, 1.42) −0.16 (−2.05, 1.72)

C5. Sev Dep/Sev Phys Ang −0.09 (−1.77, 1.59) −0.10 (−1.79, 1.59)

Perceived social support

C2. Mild Dep/Mild Ang −4.51 (−8.39, −0.62) −4.14 (−8.29, 0.00)

C3. Mild Dep/Phys Ang −12.49 (−22.48, −2.50) −12.16 (−21.81, −2.50)

C4. Sev Dep/High Ang −8.33 (−14.96, −1.71) −9.63 (−17.50, −1.76)

C5. Sev Dep/Sev Phys Ang −16.00 (−29.86, −2.14) −17.42 (−32.96, −1.88)

Adjusted analyses are adjusted for wave, birthplace, education, household income, child age and child sex; effects significant (in bold) when CIs do not overlap zero. C1–C5 (Class 1

to Class 5); Dep, Depression; Ang, Anger; Phys, Physical; Sev, Severe.

C4 “Severe Depression/High Anger” group. In the family context,
these diverging patterns of desire for physical expression of anger
are likely to be important markers of paternal emotional state
as well as risk to maternal mental health, child development
outcomes, and family safety.

Our focus was on the relevance of depressive symptom and
anger profiles for men with infant children or men likely to soon
become fathers. We found that a higher proportion of fathers
were in the C2 Mild symptom group than in the Reference
group. This finding aligns with evidence that fatherhood in
the early years is a period of increased emotional vulnerability
(1, 2, 56) and suggests the need to ensure that services that
interact with families find ways to identify and screen for paternal
mental health risk (89). Importantly, for the purposes of perinatal
paternal screening, it should be noted that C2 class members
endorsed feelings of anger, and of wanting to express anger
verbally, at a full standard deviation higher than the reference
group. Despite this, C2 men with mild symptoms may be less
likely to be identified as at risk because they are less likely
to feel like expressing anger physically. We also found that a
greater proportion of fathers were in the C5 extreme anger
group compared to the Reference group. Possible reasons for
this are speculative and warrant further investigation but may be

related to findings that that those with naturally higher levels of
testosterone are more likely to become fathers, and while most
will experience a postpartum drop in testosterone (59), higher
testosterone may be associated with externalizing behavior (61)
including intimate partner violence in new families (60).

In the subsample of men in our study who were fathers
of infants, or who became fathers in the following 2 years
after depression and anger were assessed, we found that their
symptom profiles were associated with factors relevant to their
paternal functioning, particularly in the interpersonal domain.
The first clear finding was that compared to the Reference class,
all fathers with symptoms of depression and anger from mild
to severe were at greater risk of reporting low perceived social
support. Ourmeasure of social support asked about support from
significant others, friends and family. In line with past research,
our finding suggests that many fathers may feel alienated from
effective support. In prior research fathers report not seeking
support because of reasons including a belief that the focus
should be on the mother and infant in the postnatal period (89),
past negative experiences when asking for help (90, 91), stigma
attached to revealing emotions and vulnerability (92, 93) and
rigid adherence to masculine values of stoicism and self-reliance
(90, 94).
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Fathers with depressive symptoms and anger may also lack
motivation to seek support, or may find others are unwilling
to provide support because of negative emotional responses
when it is offered (95). Depressive symptoms may inform the
perception of support and increase the likelihood of negative
appraisals of interactions with others (96). Importantly, in our
sample, effect sizes for these associations increased as group
mean scores on physical anger increased, indicating that the
presentation of angry emotion is a clear obstacle tomen accessing
social support which could be of benefit in managing their
depressive symptoms.

We also found that compared to the Reference group, fathers
with mild to severe symptoms of depression and anger reported
poorer co-parenting relationships with partners. This association
was clearly evident for the C2, C4, and C5 groups. A congruent
effect size was also apparent for the C3 group; however,
confidence intervals around that estimate were wide and so are
interpreted as no association. Co-parenting, which describes the
cooperation and mutual support between parents in relation to
their parenting tasks and decisions, is associated with a range of
child developmental outcomes. Specifically, when co-parenting
relationships are characterized by disagreement, criticism and
conflict, children are at a greater risk of emotional difficulties (97,
98), poorer social competence (99) and lower capacity for theory
of mind (100). Our results are in line with previous research
demonstrating associations between depressive symptoms and
co-parenting (101). A poor co-parenting relationship is also a
perpetuating factor in ongoing depression. In a sample of 129
couples assessed from pregnancy to 30 months postpartum,
mothers and fathers with high negative interactions experienced
steeper increases in depression between 3 and 30 months
postpartum (102). Additionally, fathers who reported lower
positive interactions experienced an increase in anxiety over
the same postpartum period (102). Interventions for families in
conflict may benefit from evidence that anger and depressive
symptoms potentially co-exist in a bi-directional relationship
with co-parenting.

When compared to Reference group fathers, only one group
was at clear risk of poorer father-infant emotional bonds. The
fathers in the C5 group were those with severe symptoms of
depression and the highest scores on physical anger. Brockington
(103), whose work involves assessment, diagnosis and treatment
of maternal-infant bonding, notes that pathological anger
accompanies mother-infant relationship disorders at the extreme
end of the spectrum. Brockington’s own assessment of parent-
infant bonding was designed to screen for risk of infant abuse
(104). The scale of father-infant bonding used in the current
study captures the related construct of tolerance of the child
with questions about annoyance and irritability, impatience and
resentment, which may indicate feelings of anger (5). In prior
research, fathers who perpetrated intimate partner violence were
shown to be less successful in establishing father-infant bonds
than those who were not violent (105). However, the current
study is the first to demonstrate a link between the paternal-infant
bond and co-existing severe depressive symptoms and feelings of
anger experienced as the desire to act out physically.

We found no associations between fathers’ profiles of
depressive symptoms and anger and their alcohol use or

involvement in childcare tasks. The finding for alcohol use is
somewhat surprising given prior studies of associations between
depression and alcohol use (106), and anger and alcohol use
in men generally (107). The lack of an association is important
to note given previous research that includes alcohol use in
latent class analyses to capture male sub-types of depression
(49). Our findings are in line with a community-based study of
Finnish parents that reported no relationship between alcohol
consumption and depressive symptoms in fathers of infants aged
4- to 18-months (108). Similarly, a New Zealand study reported
that fathers whose partners were diagnosed with postpartum
depression had more symptoms of depression and aggression
than men whose partners did not have depression: in line with
our results, there were no differences between groups in alcohol
use (109). However, conflicting findings exist in the literature
with associations between depressive symptoms and alcohol use
reported in “at risk” fathers in the U.S. study of Fragile Families
and Child Well-being (110) and in a community sample in
Brazil (3). In our study, the AUDIT-C mean score indicated risky
levels of alcohol use but was below the most accurate cutoff
(≥5) for identifying drinking above recommended weekly limits
(111) or for detecting diagnosis of alcohol use disorder (112).
In Australia, between 38% and 46% of adult men aged 25–39
years, report consuming alcohol above single occasion national
risk guidelines (113). In such populations, where normative
alcohol consumption by adult males is highly prevalent at levels
characterized as “at risk” (114), drinking levels may not be
differentiated by the risk indicators in our profiles. Or it may be
that fathers who have otherwise healthy mental health profiles
may turn to alcohol as a relaxant to adjust to the normative
stress of the transition to parenthood (58, 110). In a large analysis
of three Australian and New Zealand cohort studies there was
little evidence of new fathers reducing pre-conception risky
drinking behaviors over the transition to parenthood (115). Prior
prospective evidence also suggests that there is a stronger causal
relationship between alcohol use and subsequent depression
than vice versa (116). In our study we measured depressive
symptoms prior to alcohol use, which may also explain the lack
of association.

The finding that class membership was not associated with
father involvement in childcare was also surprising. In previous
research, paternal depression has been found to be negatively
associated with father involvement, including time spent together
(117); however, measures of this construct vary across studies.
In the current study, our questions were entirely task oriented
and fathers reported overall higher involvement in tasks such as
feeding and clothing infants [M = 14.08 (SD = 3.44)] than in
the Japanese cohort study in which the measure was originally
reported [M = 10.04 (SD= 3.2)] (78). It is possible that proximal
demands within the home or parental divisions of childcare
tasks may be stronger determinants of engagement in these
types of tasks than symptoms of emotional health (118). It is
also possible that responses were biased by social desirability
given growing expectations for a balanced division of parenting
duties (119).

The current study has a number of strengths and limitations.
A strength was the availability of longitudinal data on
preconception and perinatal fathers given that paternal mental
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health has gained considerably less attention in research than
maternal mental health. While the subsample of fathers used to
examine family adjustment outcomes included a small number
of men who reported outcomes concurrent with LCA measures,
we found no interpretative differences in results when these
men were excluded from the analyses. Therefore, the current
results can be interpreted as prospective findings demonstrating
longitudinal associations between men’s patterns of depression
and anger on paternal outcomes, 1 to 2 years later. This suggests
a potential window for either pre-conception or antenatal
intervention with fathers experiencing these symptoms.

A high proportion of our sample reported depressive
symptom severity above the “normal” range, suggesting our
sample are at higher risk than the general population. A Swedish
study of 447 fathers similarly found high rates of depressive
symptoms (120). Both our study and the Swedish study recruited
participants largely online where men at higher risk of mental
health issues are potentially more likely to self-select (121, 122).
Notwithstanding, we did not aim to recruit a representative
sample. Our study focus is not on prevalence, but rather
on understanding risk relationships and so, for our purposes,
sampling men at risk of psychosocial problems increases our
capacity to detect associations of interest.

As is common in longitudinal studies, we experienced
some level of attrition; however, our retention of 83% of
participants across at least two waves is comparatively high
when compared to other cohort studies of men (123). We
also used multiple imputation to minimize biases introduced
by participants who missed a wave or were lost to follow-
up. Another retention strategy was to limit the length of our
annual surveys. This necessitated the use of short-form self-
report screening instruments. We selected measures widely used
and validated in epidemiological studies but acknowledge that
these can lack the precision of clinical diagnostic instruments
and interviews.

The current research has implications for clinicians working
with men generally and with future and current fathers of infants.
We present clear evidence of patterns of depressive symptoms
and anger in men providing insight into possible manifestations
of male emotional vulnerability. This evidence is important
because not only do some men minimize or not recognize their
own symptoms of depression but cliniciansmay alsomisinterpret
indicators of risk because of their own gender biases (42, 44).
In the context of perinatal care, some health care practitioners
have reported apprehension about engaging with fathers because
of the possibility of being met with anger (124). Practitioners
who have trained specifically in paternal engagement have higher
levels of confidence in their capacity to interact with fathers
(125). If anger is a common symptom of men’s depression
and depression is a risk to partner mental health and child
development, then widespread practitioner training is warranted
for engaging fathers who feel anger.

It is also important to acknowledge that fathers in this
sample whose anger was experienced as a desire to be physically
aggressive were the minority. A desire to express anger verbally
was more common and if acted upon in the family home may
be experienced by partners and children as threatening and

emotionally abusive (126). Internalized feelings of anger may also
be experienced as self-criticism (127) and perpetuate depressive
symptoms which may in turn increase risk for physical health
problems particularly coronary heart disease (122). Capturing
variation in sub-presentations of anger is therefore an important
consideration in the development of perinatal mental health
screening instruments for fathers.

CONCLUSIONS

This study was the first to identify profiles of anger and depressive
symptoms in men at the normative age for becoming a father.
The five profiles that emerged were differentiated by symptom
severity and by feelings of wanting to express anger physically. In
a sub-sample of men with infants up to 18 months postpartum,
compared to fathers in the Reference class, those with elevated
symptoms reported lower social support and poorer co-parenting
and those with the most severe symptoms reported problems
bonding with their infant children. The results contribute to
the current debate on the role of anger in male depressive
symptomatology and are relevant to public health decision-
making about paternal screening for postpartum mental health
risk and for health care practitioner understanding of possible
clinical presentations of men’s depression. Most importantly, our
results indicate a co-existing interpersonal risk of depression and
anger that may be relevant to family safety, partner mental health
and child developmental outcomes.
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Background: Perinatal depression (PND) in mothers and fathers of very low and

extremely low birth weight (VLBW and ELBW) infants has not been studied extensively. In

particular, no studies investigated the reciprocal influence of depressive symptoms during

the first 12months postpartum. This study aimed at exploring the impact of the severity of

prematurity on maternal and paternal PND during the first postpartum year; specifically,

we used an Actor–Partner Interdependence Model (APIM) to test the interdependence

of both partners on depressive symptoms.

Methods: A total of 177mothers and 177 fathers were recruited, divided into 38 couples

with ELBW infants, 56 with VLBW, and 83 of full-term (FT) infants. PND was evaluated by

the Edinburgh Postnatal Depression Scale (EPDS) at 3, 9, and 12 months postpartum

(corrected age for preterm infants).

Results: Maternal depressive symptoms at 3 months were positively related to those at

9 and 12 months in the 3 groups. Conversely, paternal depressive symptoms assessed

at 3 months were positively related to those measured at 9 months for the ELBW group,

12 months for the VLBW group, 9 and 12 months for FT condition. Furthermore, a

significantly positive partner effect was observed regarding the influence of 3 month

maternal depressive symptoms on paternal depressive symptoms at 9 months, but only

in the case of the VLBW group.

Conclusion: Prematurity represents a very specific scenario in the transition to

parenthood, leading to specific reactions in mothers and fathers, especially in high-risk

conditions. Results should be deepened given the relevance of their clinical implications.

Keywords: perinatal depression, mothers/fathers, extremely low birth weight, very low birth weight, actor-partner

interdependence model (APIM)
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INTRODUCTION

Perinatal depression (PND) is a serious mental disorder,
characterized by onset during pregnancy and/or within a
year after childbirth (1) and including symptoms such as
mood liability, insomnia, disorganized behavior, irritability, and
agitation (2). The risk of PND is widely recognized in mothers,
with an overall prevalence of about 17% (3–5), but recent
literature observed a relevant prevalence also in fathers, with an
estimated rate of about 10% (6, 7).

The prevalence of PND could be particularly significant in
high-risk contexts, such as in the situation of a preterm birth.

Prematurity, the condition of all births occurring
before the 37th week of pregnancy (8), represents an
unexpected and stressful event for the parents, who
might experience feelings of guilt, grief, and recurrent
worries about their baby’s survival and health (9–16). The
stress experienced can reach such a high intensity that it
represents a traumatic experience, in some cases satisfying
the criteria to diagnose a post-traumatic stress disorder
(17–19).

Both preterm infants’ mothers and fathersmay also experience
high levels of depressive symptoms that could persist (9, 15, 20).
Indeed, recent studies found a range of prevalence of PND
in preterm babies’ mothers of 15–27% in the first 3 months
(14, 16, 21, 22), and of 14–21% at 9 and 12 postpartum months
(9, 23, 24), confirming that maternal PND after a preterm birth
may be significantly more frequent compared to mothers of full-
term (FT) infants (20, 22). Recently, an increased interest has
been paid also to PND in preterm babies’ fathers: nevertheless,
to our knowledge, studies are sparse and investigated depressive
symptomatology only at 3 months postpartum, reporting 0–6%
as a range of prevalence (14, 25).

The risk of PND may be intensified when prematurity
is more severe (20, 26). Nevertheless, studies usually focus
on low birth weight (LBW) and very low birth weight
(VLBW) babies (birth weight <2,500 and 1,500 g, respectively)
(14, 27), neglecting the investigation of a more severe
preterm birth condition represented by extremely low birth
weight (ELBW) (<1,000 g). This population may increase the
occurrence for maternal PND, as shown by previous studies
(21, 22), where a greater risk for PND emerged in ELBW
mothers rather than in VLBW ones. To our knowledge,
no studies have explored paternal PND in the case of
ELBW infants.

Another relevant issue in the evaluation of PND in parents
of preterm infants regards the possible association between
maternal and paternal depression. To our knowledge, studies
often have focused separately on mothers or fathers, while the
reciprocal influence between partners on depressive symptoms
has been neglected. Conversely, the association betweenmaternal
and paternal PND has been deeply investigated in parents
of healthy full-term infants, but giving somewhat inconsistent
findings. Indeed, while many researchers found an association
between maternal and paternal PND (28–33), others observed
a predictive role of only maternal (34–38) or paternal PND
on partner’s symptomatology (39, 40); again, other studies

did not find any significant associations (41–43). One reason
for the inconsistency of these results may be represented by
the heterogeneity of the methodology. In particular, many
different statistical analyses have been used in the studies;
quite often, the statistical methods do not seem appropriate
for assessing the interdependence and the direction of the
relations found between members of dyads (i.e., correlational
analysis, MANOVA, or linear regression). In this context, a
promising statistical approach could be represented by the
Actor-Partner Interdependence Model [APIM; (44, 45)]. Using
structural equation modeling, APIM treats data from both
dyad members as nested scores within the same group (i.e.,
the parental couple), providing both the extent to which
one partner’s independent variable score influences his/her
dependent variables score (actor effect) as well as the other
partner’s dependent variables score (partner effect). Although
different methodological and data-analytic approaches are useful
in the study of dyads (i.e., multiple regression, multilevel
modeling), structural equation modeling is one of the most
widely used data-analytic techniques in social and behavioral
sciences. To our knowledge, no study assessed the reciprocal
influence of perinatal depressive symptoms betweenmothers and
fathers using these statistical models.

Another methodological issue regards the research design.
Indeed, many studies on PND usually have a cross-sectional
design, assessing mothers and fathers in one step; to our
knowledge, only a few studies investigated the evolution or the
trajectories of maternal and paternal PND until 6 or 12 months
postpartum (30, 37, 38, 40, 42, 46, 47). This lack is particularly
evident in literature on preterm parents, where only two studies
investigated parental PND longitudinally (15, 25).

Given that the perinatal period ranges from conception to the
end of the first postnatal year, reflecting the interval for the arrival
of the baby and parental adjustment, the parental affective state
should be assessed in a longitudinal perspective.

For the above-mentioned reasons, there is a need of
developing more research comparing maternal and paternal
PND, assessing both the influence of severity of prematurity and
longitudinal effects.

Therefore, this study aimed at investigating the impact of
severity of preterm birth on maternal and paternal depressive
symptoms at 3, 9, and 12 months of infant’s age (corrected for
preterm infants). We hypothesized we would find more intense
symptoms of PND in the case of a more severe premature
birth (ELBW), compared to VLBW and FT conditions, especially
in mothers and in the first postpartum period (3 months)
postpartum. Also, we aimed at exploring whether the symptoms
of PND of each partner at 3 months were associated to the
partner’s symptoms at 9 and 12 months; specifically, we aimed to
measure interdependence within ELBW, VLBW, and FTmothers
and fathers applying an APIM model.

We chose to observe parental PND at the specific time
points of 3 and 9 months, considered two milestones for infant
development and, as a consequence, important moments for
parental adjustment; furthermore, we added the assessment of
parental PND at 12 months to evaluate parental PND through
the entire perinatal period.
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METHODS

Participants and Procedure
The study participants were 354 parents (177 couples). Eighty-
three couples were parents of full-term infants, with a birth
weight >2,500 g and gestational age >36 weeks (FT group); the
remaining 94 were parents of preterm infants. According to
infant birth weight, they were differentiated into 56 couples with
VLBW infants (weight between 1,000 and 1,500 g) and 38 couples
with ELBW infants (weight <1,000 g).

ELBW and VLBW groups were recruited at the Neonatal
Intensive Care Unit (NICU) of Bufalini Hospital (Cesena, Italy),
while the FT group was recruited at the antenatal classes held
at Health Services in the same town. Exclusion criteria were
previous or present psychiatric illness, lack of fluency in Italian,
and severe neonatal pathologies.

All the assessments took place in Cesena at “Anna Martini”
Laboratory (Department of Psychology, University of Bologna)
at 3, 9, and 12 months postpartum (T1, T2, and T3, respectively)
(corrected age for preterm infants). After providing the written
informed consent, all parents fulfilled an ad hoc questionnaire
(regarding socio-demographic and infant variables) and a self-
report questionnaire for the assessment of depressive symptoms.
The study was approved by the Ethical Committee of the
Department of Psychology (University of Bologna).

Measures
The Edinburgh Postnatal Depression Scale [EPDS; (48)] is the
most widely used instrument for the assessment of perinatal
depressive symptomatology. It is a self-report questionnaire,
composed of 10 items, exploring the presence of depressive
symptoms during the previous 7 days. The EPDS was developed
for use by postnatal women (48) and has been implemented in
international research for the detection of perinatal depressive
symptoms [i.e., (49, 50)]. To date, the EPDS has been translated
into more than 60 languages (51). The questionnaire has been
subsequently validated for the detection of perinatal depression
in men [i.e., (28, 46, 52)].

As recently underlined by the main author (51), the EPDS
deliberately does not assess a number of common depressive
symptoms that are also common features of typical perinatal
adjustment; this increases the possibility of detecting individuals
who truly exhibit a depressive state across the perinatal period.
The EPDS also includes some indicators of anxiety and omits
somatic symptoms of typical depression. For this reason, studies
of the factor structure have identified at least two factors, one
represented by a “depressive core” and the other focused on
“anxiety” (53, 54).

All the items are scored from 0 to 3, providing a total
score ranging from 0 to 30, allowing for derivation of both
continuous scores (a high score indicates the probable presence
of depressive symptoms) and/or dichotomous scores (referring
to a cut-off value that enables identification of individuals with
depressive symptoms of clinical relevance). In this latter case, for
the Italian version of EPDS, Italian validation studies suggested
an optimal cut-off of 9/10 for women (55) and 12/13 for men
(56). The version for men has been more recognized as a

reliable and valid measure for the detection of distress, rather
than proper depression, supporting the findings by previous
international studies (52, 57). This state of distress would be
mainly characterized by unhappiness and anxiety and less by the
most common depressive symptomatology.

Data Analysis
First, according to our first aim, repeated measures ANOVA
was run to compare the level of parental PND according to the
birth weight (ELBW, VLBW, vs. FT), parental gender (mothers
vs. fathers), and time of assessment (3, 9, and 12 months of
age). Moreover, the frequencies of depressed parents among
ELBW, VLBW, and FT groups at the 3 times of assessment were
investigated by Chi-square analysis.

Second, preliminary analyses were carried out to justify the
need for further investigation of the relation between maternal
and paternal depressive symptomatology via dyadic data analysis.
One fundamental principle with dyadic data is that members of
a dyad cannot be considered completely independent one from
the other because they share and/or develop similarities in some
of their psychological attributes (45). Specifically, correlation
analyses between the depression levels in mothers and fathers at
T1, T2, and T3 were conducted.

To account for the interdependence of dyadic data, we
tested two actor-partner interdependence models (APIM). APIM
analyses were carried out for exploring, separately for each
infant birth weight group, the relation between one parent’s
levels of depressive symptoms at T1 on his/her own levels
of depressive symptoms at T2 and at T3, respectively (that
is, actor effect), as well as on the other partner’s levels of
depressive symptoms at T2 and at T3, respectively (that is,
partner effect).

APIMs were estimated using path analysis (maximum
likelihood estimation method) that is a special case of structural
equation models without latent variables. All the analyses were
performed using Lavaan software (58, 59). To test empirically
the distinguishability of dyad members by parental gender,
an omnibus test of distinguishability has been done for both
the T1->T2 model and the T1->T3 model. The coefficients
have been tested using Z tests. The APIM test consists of
a two-step approach. In the first step, the saturated APIM
model looks for significant actor and partner effects. In the
second step, the saturated APIM with K parameters (ratio
of the partner to actor effect) is computed separately for
each parent of the dyad to provide information about the
type of dyadic pattern that characterize the effects reported
in the model (60). Step 2 was not performed if the absolute
standardized values of the actor effects were < 0.10; indeed,
weak actor effects combined with strong partner effects would
suggest the presence of a partner-only pattern (61). The
regular bootstrapping method was used to calculate confidence
intervals of k values. Cases with missing data were handled
using Full Information Maximum Likelihood estimation (62).
Because the standard APIM is a saturated model, it is just-
identified and therefore has only one unique solution. A just-
identified model has trivially perfect fit; therefore, information
about model fit (e.g., RMSEA, CFI, etc.) is uninformative for
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TABLE 1 | Parents and infant characteristics according to categories of

birth weight.

ELBW

(n = 38)

VLBW

(n = 56)

FT

(n = 83)

F/χ2

Parental characteristics

Maternal Age 2.95

Mean (SD) in years 34.54 ±

5.15

35.14 ±

5.47

33.07 ±

4.87

Paternal age 2.00

Mean (SD) in years 36.95 ±

5.11

37.49 ±

5.75

35.68 ±

5.25

Maternal education, n(%) 7.33*

Primary and secondary 9 (25%) 4 (7.3%) 8 (9.6%)

school

High school and 27 (75%) 51 (92.7%) 75 (90.4%)

university

Paternal education, n(%) 5.93

Primary and secondary 14 (38.9%) 9 (16.4%) 20 (24.4%)

school

High school and 22 (61.1%) 46 (83.6%) 62 (75.6%)

university

Marital status, n(%) 0.69

Married 20 (54.1%) 32 (57.1%) 50 (61.7%)

Other 17 (45.9%) 24 (42.9%) 31 (38.3%)

Parity, n(%) 17.24**

Primiparous 30 (78.9%) 33 (58.9%) 73 (89%)

Multiparous 8 (21.1%) 23(41.1%) 9 (11%)

Infant characteristics

Gender, n%) 3.34

Male 19 (50%) 36 (64.3%) 41 (49.4%)

Female 19 (50%) 20 (35.7%) 42 (50.6%)

Birth weight 1,173.87**

Mean (SD) in grams 818.89 ±

122.63

1,305.50 ±

145.22

3,489.87 ±

456.66

Gestational age 987.24**

Mean (SD) in weeks 27.29 ±

1.99

30.21 ±

2.11

40.04 ±

1.09

Type of delivery, n(%) 40.46**

Spontaneous 10 (28.6%) 14 (26.4%) 63 (75.9%)

Cesarean section 25 (71.4%) 39 (73.6%) 20 (24.1%)

Twinning, n(%) 21.19**

Yes 4 (10.5%) 16 (28.6%) 2 (2.4%)

No 34 (89.5%) 40 (71.4%) 81 (97.6%)

*p ≤ 0.05.

**p ≤ 0.01.

the standard APIM and is not reported (63). Instead, model
evaluation is based on the magnitude and significance of the
path estimates.

RESULTS

Descriptive Characteristics
Descriptive analyses showed an overall homogeneity among
the 3 birth weight groups, except for parity and maternal
education variables (Table 1): VLBW mothers were primiparous

in a lower percentage, compared to FT and ELBW ones; also,
ELBW mothers showed a lower educational level compared
to VLBW and FT mothers. To evaluate the effect of parental
educational level, marital status, parental age, and parity on EPDS
scores, a series of Repeated Measures Analysis of Variance was
performed considering time of assessment (3, 9, and 12 months)
as a within-subjects factor, birth weight (ELBW, VLBW, and
FT groups), parental gender, and specific confounder variables
(parental educational level, marital status, parental age and
parity) as between-subjects factors. The results showed a non-
significant interaction effect for educational level [F(4, 620) =

0.89; p = 0.47], for parental age [F(6, 626) = 1.22; p = 0.30],
and for parity [F (4, 628) = 0.77; p = 0.54]. A significant
interaction effect was found considering the variable marital
status in the model [F(4, 622) = 2.55; p = 0.04]; to better
evaluate the marital status effect on EPDS scores, a separate
RepeatedMeasures ANOVAwas performed for each birth weight
group. Results showed a significant effect of marital status
by parental gender by time of assessment for the FT group
[F (2, 153) = 3.12; p = 0.04], while no significant interaction
effect was found for the ELBW group [F2, 63 = 0.92; p =

0.40) or for the VLBW group [F(2, 93) = 2.75; p = 0.07].
Taking into account these results, we included the marital
status as a confounder variable in the APIM models only
for FT group, and, following the parsimony principle, the
variable was not included in the APIM models for ELBW and
VLBW groups.

Moreover, significant differences among groups emerged for
the variables strictly linked to the condition of preterm birth,
as expected: birth weight, gestational age, type of delivery, and
twinning (Table 1).

Depressive Symptoms According to
Severity of Birth Weight, Time of
Assessment, and Parental Gender
Repeated Measures ANOVA showed a significant effect of
the interaction between birth weight and time of assessment
[F(4, 646) = 3.43, p = 0.01]: specifically, ELBW parents
showed the highest EPDS score at T1 with a considerable
decrease of depressive symptoms at T2 and T3. Conversely,
despite EPDS mean scores of VLBW and FT groups are
lower at 9 and 12 months than those at 3 months, this
decrease is slight and less evident than that shown by ELBW
(Table 2).

No significant effects were found when we considered the
interaction among birth weight, time of assessment, and parental
gender [F(4, 646) = 1.09, p= 0.36].

When we considered the categorical scores of EPDS
(depressed vs. non-depressed), a significantly higher frequency of
depressed parents emerged at T1 in the ELBW group compared
to those of VLBW and FT groups (χ2

= 14.01, p = 0.01)
(Table 2). This result emerged also when analyses were run
separately for mothers (χ2

= 9.40, p = 0.01) and fathers (χ2
=

7.43, p= 0.02) (Table 2).
No significant differences emerged among the 3 birth weight

groups at T2 and T3 (Table 2), neither in the total sample, nor in
mothers’ and fathers’ separate samples.
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TABLE 2 | EPDS mean and categorical scores according to birth weight, time of assessment and parental gender.

BW x time of assessment BW x time of assessment x parental gender F

Mothers Fathers

T1 T2 T3 T1 T2 T3 T1 T2 T3 BW x time of

assessment

BW x time of

assessment x

parental gender

EPDS mean scoresa 3.43** 1.09

ELBW 6.64 ± 0.49 4.84 ± 0.44 3.87 ± 0.41 7.83 ± 0.70 5.71 ± 0.62 4.11 ± 0.58 5.46 ± 0.70 3.97 ± 0.62 3.63 ± 0.58

VLBW 4.92 ± 0.42 4.10 ± 0.37 4.00 ± 0.35 5.66 ± 0.59 4.44 ± 0.52 4.32 ± 0.49 4.19 ± 0.60 3.75 ± 0.53 3.69 ± 0.50

FT 4.94 ± 0.33 4.43 ± 0.29 3.92 ± 0.27 5.19 ± 0.45 4.76 ± 0.40 4.19 ± 0.38 4.70 ± 0.47 4.10 ± 0.41 3.65 ± 0.39

EPDS mean scoresb χ2

ELBW 20 (26.3) 8 (10.5) 5 (6.6) 15 (39.5) 6 (15.8) 5 (14.3) 5 (13.2) 2 (5.3) 0 (0.0) 14.01** /

VLBW 15 (13.4) 6 (5.4) 9 (8.0) 10 (17.9) 6 (11.8) 8 (14.5) 5 (8.9) 0 (0.0) 1 (1.9) 1.38 /

FT 14 (8.4) 12 (7.2) 7 (4.2) 13 (15.7) 8 (9.6) 6 (7.2) 1 (1.2) 4 (4.9) 1 (1.3) 1.98 /

BW, birth weight; T1, 3 months; T2, 9 months; T3, 12 months.
aValues are mean ± SD.
bValues are n (%).

**p ≤ 0.01.

Reciprocal Influence of Depressive
Symptoms Between Mothers and Fathers
Most of the correlations among maternal and paternal EPDS at
T1, T2, and T3 were significant, for each birth weight group
(Table 3). Overall, a high correspondence emerged between
mothers’ and fathers’ EPDS scores measured at the same
time of assessment. Moreover, mothers’ and fathers’ depression
levels were correlated with their own as well as their partner’s
depression among the different times of assessment. Results
indicated that actor effect, both for mothers and fathers, as well
as partner effect could be estimated.

An omnibus test of distinguishability has been done for
both T1->T2 model and T1->T3 model to test empirically the
distinguishable factors of dyad members by parental gender.
The results of the omnibus test of distinguishability suggest
that in our sample the members of the dyad can be considered
statistically distinguishable (T1–T2: Chi2[6] = 20.54; p = 0.01;
T1–T3: Chi2[6] = 20.54; p = 0.01). Therefore, in this study, we
conclude that dyad members were distinguishable based on the
variable gender.

The results of APIM models based on the different
birth weight groups are shown in Figures 1–3. Models 1
and 2 represent, respectively, the evaluation of actor-partner
effects estimated on depressive symptoms measured from T1
to T2 (Model 1: T1D->T2D) and those from T1 to T3
(Model 2: T1D->T3D).

ELBW Group

Model 1

A significant actor effect was found for both mothers (b = 0.45,
p= 0.02) and fathers (b= 0.54, p= 0.01). No significant partner
effect was found from fathers to mothers (b = 0.14, p = 0.35)
nor from mothers to fathers (b = 0.12, p = 0.39). The k values
interpretation suggests that for both mothers (k = 0.32, 95% CI

TABLE 3 | Pearson correlation analysis on EPDS scores at T1, T2 and T3 in

mothers and fathers according to birth weight.

Mothers Fathers

EPDS

T1

EPDS

T2

EPDS

T3

EPDS

T1

EPDS

T2

EPDS

T3

ELWB Mothers EPDS T1 1 0.55** 0.38* 0.48** 0.49** 0.21

EPDS T2 1 0.64** 0.38* 0.54** 0.27

EPDS T3 1 0.20 0.28 0.55**

Fathers EPDS T1 1 0.77** 0.30

EPDS T2 1 0.33

EPDS T3 1

VLWB Mothers EPDS T1 1 0.67** 0.61** 0.36** 0.33* 0.36**

EPDS T2 1 0.84** 0.05 0.39** 0.39**

EPDS T3 1 0.17 0.44** 0.44**

Fathers EPDS T1 1 0.08 0.57**

EPDS T2 1 0.47**

EPDS T3 1

FT Mothers EPDS T1 1 0.56** 0.46** 0.33** 0.25* 0.12

EPDS T2 1 0.61** 0.18 0.37** 0.28*

EPDS T3 1 0.18 0.29** 0.31**

Fathers EPDS T1 1 0.60** 0.67**

EPDS T2 1 0.73**

EPDS T3 1

*p ≤ 0.05.

**p ≤ 0.01.

[−0.27; 3.86]) and fathers (k = 0.22, 95% CI [−0.16; 0.81]) an
actor-only model is plausible (Figure 1A).

Model 2

A significant actor effect was found for mothers (b = 0.29, p =

0.02) but not for fathers (b = 0.17, p = 0.34). No significant
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FIGURE 1 | Actor-partner interdependence models for depression in ELBW group 95% CI are reported in parentheses; *p ≤ 0.05; **p ≤ 0.01. Note. (A) Model 1:

T1D->T2D, (B) Model 2: T1D->T3D. Black lines represent significant paths, dashed lines represent non-significant paths.

FIGURE 2 | Actor-partner interdependence models for depression in VLBW group 95% CI are reported in parentheses; *p ≤ 0.05; **p ≤ 0.01. Note. (A) Model 1:

T1D->T2D, (B) Model 2: T1D->T3D. Black lines represent significant paths, dashed lines represent non-significant paths.

FIGURE 3 | Actor-partner interdependence models for depression in FT group 95% CI are reported in parentheses; *p ≤ 0.05; **p ≤ 0.01. Note. (A) Model 1:

T1D->T2D, (B) Model 2: T1D->T3D. Black lines represent significant paths, dashed lines represent non-significant paths.

partner effect was found from fathers to mothers (b = 0.03,
p = 0.86) nor from mothers to fathers (b = 0.06, p = 0.68).
Interpretation of k values suggests an actor-only model both for
mothers (k = 0.09, 95% CI [−2.94; 0.88]) and fathers (k = 0.38,
km= 95% CI [−0.69; 4.38]) (Figure 1B).

VLBW Group

Model 1

A significant actor effect was found for mothers (b = 0.66, p =

0.01) but not for fathers (b = −0.03, p = 0.78). A significant
partner effect resulted both for fathers toward mothers (b =

−0.21, p= 0.03) as well as for mothers toward fathers (b= 0.19, p
= 0.01), meaning that fathers as well as mothers, having a highly

depressed partner at T1, reported themselves a higher level of
depressive symptoms at T2. However, the k values interpretation
suggests an actor-only model (k = 0) for mothers: the k value
for mothers was equal to −0.31 with a 95% confidence interval
ranging from −0.53 to 0.13. Therefore, K parameter for fathers
tomothers partner effect was not performed, because the absolute
standardized value of the actor effects for fathers was<0.10 (Beta
=−0.03), suggesting a partner-only pattern effect (61).

Model 2

A significant actor effect emerged for both mothers (b = 0.57, p
= 0.01) and fathers (b = 0.39, p = 0.01). No significant partner
effect was found from fathers to mothers (b = −0.04, p = 0.73)
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or from mothers to fathers (b = 0.12, p = 0.17). The k values
interpretation suggests that for both mothers and fathers an
actor-only model is plausible (k = −0.07, 95% CI [−0.42; 0.8];
k= 0.30, 95% CI [−0.27; 0.65], respectively) (Figure 2B).

FT Group

Based on the results performed to analyze the impact of possible
confounder variables, themarital status has been added at the two
subsequent APIM models as between-dyad covariate.

Model 1

Results showed a significant actor effect for both mothers (b =

0.51, p = 0.01) and fathers (b = 0.62, p = 0.01). No significant
partner effect was found from fathers to mothers (b = −0.005,
p = 0.97) or from mothers to fathers (b = 0.07, p = 0.50). The
k values interpretation suggests that for both parents an actor-
only model is plausible (k = −0.01, 95% CI [−0.36; 0.70]; k =

0.11, 95% CI [−0.19; 0.83], respectively). Marital status did not
significantly influence EPDS score for mothers (b = 0.57, p =

0.32) or for fathers (b=−0.70, p= 0.20) (Figure 3A).

Model 2

A significant actor effect has been found for both mothers (b =

0.38, p = 0.01) and fathers (b = 0.64, p = 0.01). No significant
partner effect was found from fathers to mothers (b = 0.03,
p = 0.74) or from mothers to fathers (b = −0.11, p = 0.27).
Interpretation of k values suggests an actor-only model for both
mothers and fathers (k = 0.06, 95% CI [−0.31; 0.60]; k =

−0.17, 95% CI [−0.38; 0.13], respectively). The covariate did not
significantly influence the EPDS score for mothers (b= 0.42, p=
0.41) or for fathers (b=−0.55, p= 0.30) (Figure 3B).

DISCUSSION

This study aimed to explore the impact of the severity of
prematurity on parental PND during the 1st year after childbirth.
One strength of this study was the focus on both mothers and
fathers and, specifically, on the reciprocal influence of depressive
symptoms between partners in a high-risk context represented by
parental adjustment after a preterm birth. To our knowledge, no
previous studies have investigated this topic.

First, we compared depressive symptoms in ELBW, VLBW,
and FT parents during the 1st year postpartum. Prematurity is
widely recognized as a relevant risk factor for parental PND
(9, 15, 20), and our study confirmed significantly higher levels
of postnatal depressive symptoms in the 1st months, but only
for parents of more severe preterm babies (ELBW). In the
other preterm group, VLBW, parents showed low and stable
levels of depressive symptoms from 3 to 12 months, similar
to FT parents. This result stresses the relevance to distinguish
among different preterm populations in research and clinical
intervention. Indeed, parents’ mental state may be especially
impaired in case of higher severity of prematurity, and this
is supported by our previous studies (21, 22, 64). For ELBW
parents, the first postpartum trimester can represent a highly
vulnerable period due to baby’s health issues and the parental

adjustment after discharge from NICU, and these factors do play
a key role in increasing the risk for PND (65, 66).

An unexpected result concerns the similarity betweenmothers
and fathers regarding both levels and frequency of PND in
all birth weight groups, according to the time of assessment.
While previous literature has widely underlined a higher level
of depression and a higher prevalence, in the perinatal period,
of depressed mothers compared to fathers (31, 39, 67), we did
not find significant differences. This result may suggest that the
parental adjustment after a preterm birth similarly characterizes
both parents, as fathers also may be more actively engaged
(68, 69), reducing gender differences.

The second aim of the study was to fit an APIM to investigate,
for each birth weight group, whether and how the level of
depression at 3 months of each partner was associated to their
own level of depressive symptoms (that is, actor effect) and to the
partner’s levels of depressive symptoms (that is, partner effect) at
9 and at 12 months postpartum.

According to actor effects, we found a significant association
between mothers’ depressive symptoms at 3 months postpartum
and those experienced at both 9 and 12 months: this result
emerged for every birth weight group, that is, mothers of preterm
and full-term infants, suggesting that the first postpartummonths
play a crucial role for the depressive risk during the subsequent
months.When fathers were considered, actor effects on outcomes
at both 9 months and 12 months were observed only for the FT
group. Taken together, these results could open up the possibility
of identifying sub-groups of mothers and fathers with a higher
risk of chronicity since the first postpartum trimester, in line
with recent literature (26, 70, 71), enhancing the possibility to
promptly implement screening programs as well as therapeutic
support for parents. These actions would decrease the risk
of negative consequences of chronic depression on an infant’s
physical and mental health.

Conversely, for preterm fathers, significant actor effects were
found only for the association between scores at 3 and 9 months,
in the case of ELBW infants, and between 3 and 12 months for
the VLBW group. These findings suggest some considerations. In
the case of the ELBW group, it may be possible that the severity
of the condition makes fathers more vulnerable to depressive
symptomatology also at 9 months, especially in the case of
PND during the first assessment. Conversely, no significant
associations were observed at 12 months, a time point usually
characterized by infant’s achievement of new important skills
(i.e., deambulation and/or first words), allowing him/her to be
more autonomous. It may be possible that, due to a change
in fathers’ representation of their infant, from a “fragile” baby
hospitalized in the NICU to a more healthy and competent
infant, fathers may feel reassured and more comfortable in their
parenting role, with a positive effect on their affective state.

Regarding the case of the VLBWgroup, the actor effect that we
observed in VLBW fathers represents a quite unexpected result.
While the association between PND scores at 3 and 12 months
would suggest a long-term effect of early symptomatology, the
absence of a significant effect at 9 months undermines the
plausibility of this explanation. Taken together, these results
showed an unclear profile of PND in VLBW fathers, suggesting
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that also other variables could influence paternal EPDS scores
both at 9 and 12 months. Given the lack of studies on PND in
preterm infants’ fathers, we recommend development of further
studies to deeply explore the effect of risk factor in maintaining
stable, improving, or worsening PND in these fathers.

When partner effects were considered, a significant
association emerged in the VLBW group, where paternal
PND at 9 months was significantly influenced by maternal
depression at 3 months (partner effect). Some studies have
underlined how the prolonged hospitalization of the baby, and
quite often of the mother, may weigh on fathers, especially in
the case of VLBW, because the active role is expected from them
in supporting the partner and taking care of the baby (68, 69).
In this context, having a depressed partner could represent an
additional factor of pressure for fathers, leading to an increase in
distress and depressive symptoms (67).

In all other conditions, no significant partner effect between
maternal and paternal PND emerged. The absence of partner
effect in the ELBW group may suggest that the higher severity of
these infantsmay represent a traumatic event, where both parents
experience more frequently overwhelming negative feelings.
For this reason, parents might react by emotionally distancing
themselves and becoming less sensitive to the affective states
of their partners, with a subsequent absence of significant
partner effect.

In our study, a similar reaction could be hypothesized for
mothers of VLBW infants. The present results may suggest that
VLBW fathers have an active involvement in the care of their
infant and their partner, while mothers, as those of ELBW infants,
are often more overwhelmed by feelings of sadness, guilt, and
failure, as already underlined by literature (11, 72), and may be
highly self-absorbed in their suffering and more detached from
their partner.

Taken together, these results seem to confirm that ELBW
and VLBW parents may differ in the way they cope with
the potentially traumatic experience of a preterm childbirth.
Furthermore, even if we did not find any influence of parents’
gender, these results may suggest that mothers and fathers
are characterized by specific reactions and adaptations to their
infant’s level of prematurity.

Finally, it should be noted that also the results on FT parents
showed no reciprocal influence between mothers and fathers.
Although we found significant correlations between maternal
and paternal EPDS scores, confirming previous literature (28, 29,
31–33), the interdependence between partners did not emerge
anymore when we used a more appropriate statistical model
(APIM). Furthermore, it is to note that maternal and paternal
PND were usually investigated using cross-sectional research
studies (29, 31, 32), while in this study the APIM was performed
in a longitudinal design.

In summary, the results seem to suggest a specificity of
maternal and paternal affective responses to preterm birth, where
the influence of a partner’s symptomatology on the other’s
symptoms is only partially present (73–75).

Some limits of the study may be acknowledged. First, the
results need to be confirmed on larger samples, also considering
a similar size among groups. Second, in the present study

we assessed PND through a self-report questionnaire (EPDS):
given the limitations of this kind of measure, it may be useful
to replicate the study using a clinical interview to diagnose
the depressive condition. We may add some more detailed
considerations on the use of EPDS. The international literature
on the psychometric characteristics of this instrument has
underlined how, regarding the fathers’ population, the EPDS
would show a different factor structure from the EPDS used on
mothers. In fact, as reported by previous studies (53, 57), the
EPDS for fathers seems more appropriate in detecting a general
level of distress given by anxiety, unhappiness, and worry. In
the Italian version for fathers by Loscalzo et al. (56), this aspect
has been confirmed by a factorial structure characterized by a
most prevalent factor, concerning items on unhappiness and
anxiety, and only a small portion of the variance explained by a
“depressive core.” These characteristics of EPDS could possibly
explain why, in our samples, we found very low prevalence
rates of clinically depressed fathers. As already put in evidence
by Matthey and Agostini (76), all these findings support the
evidence that (1) probably this kind of general distress is a more
typical expression of emotional maladjustment in men in the first
postpartum months, compared to women; (2) considering that
the EPDS is the same for both genders, it may be less suited for
the identification of perinatal depression in fathers; and (3) there
is the need to further analyze the psychometric properties of the
EPDS for men.

Taking into account these limitations on the use of EPDS,
we underline also the fact that, up to now, the EPDS is the
only validated measure available for both mothers and fathers
and specifically aimed at detecting the perinatal depressive
symptomatology; besides, using the same instrument for both
genders, we enable in this study the comparison between the two
samples and the comparison with all the massive international
literature published on EPDS since 1987.

Another limitation of the study was that we evaluated
parental PND longitudinally, but no specific analyses were run
to identify the trajectories of symptomatology, as suggested by
recent literature (30, 38, 40, 47). Also, in our study we did not
investigate anxious symptoms, which are known to occur often
in comorbidity with depression andmay represent the difficulties
in parental adjustment after a preterm birth (67, 77).

Future studies are needed to confirm the results
also controlling for the effect of other variables,
such as specific characteristics of parental couples
(e.g., quality of dyadic relationship, social support),
which may interact with parental PND (78, 79).
Besides, it would be relevant to study the possible
implications of maternal and paternal PND on the quality
of caregiving.

Globally, this study suggests that preterm birth represents a
very specific scenario in the transition to parenthood, leading
to possibly different affective reactions in mothers and fathers
for what concerns depressive symptomatology. Given the paucity
of the research on the reciprocity between maternal and
paternal PND in prematurity, these results may shed new
light on this field but would benefit from a confirmation by
further studies.
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Background: During the last decades, fathers have increasingly participated in prenatal

care, birth preparation classes, and childbirth. However, comparably little is known

about the prenatal emotional well-being of fathers, particularly content and extent of

broader paternal concerns that may arise during pregnancy beyond those focusing

on childbirth. Thus, the aims of this study were to investigate the manifestation of

paternal pregnancy-related worries in a population-based sample and to identify relevant

associated factors.

Materials and Methods: As part of a longitudinal pregnancy cohort at the University

Medical Center Hamburg-Eppendorf, Germany, N = 129 expectant fathers were

assessed once during pregnancy. Pregnancy-related worries centering around medical

procedures, childbirth, health of the baby, as well as socioeconomic aspects were

assessed with the Cambridge Worry Scale (CWS). Additionally, paternal socioeconomic

background and maternal obstetrical history, symptoms of generalized anxiety and

depression, and level of hostility were investigated, as well as perceived social support.

The cross-sectional data were analyzed based on multiple regression analyses.

Results: The level of reported worries was overall low. Some fathers reported major

worries for individual aspects like the health of a significant other (10.9%) and the

baby (10.1%), as well as the current financial (6.2%) and employment situation (8.5%).

Pregnancy-related worries were negatively associated with household income and

positively associated with anxious and depressive symptoms and low perceived social

support. Associations varied for specific pregnancy-related worries.

Limitations: Due to the cross-sectional data examined in this study, a causal

interpretation of the results is not possible. The sample was rather homogeneous

regarding its socioeconomic background. More research needs to be done in larger,

more heterogeneous samples.

Conclusion: Though overall worries were rather low in this sample, specific major

worries could be identified. Hence, addressing those fathers reporting major worries

regarding specific aspects already in prenatal care might support their psychosocial

adjustment. Fathers with little income, those with elevated levels of general anxious and
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depressive symptoms, and those with less social support reported higher

pregnancy-related worries. Our results indicate the relevance of concerns beyond

health- and birth-related aspects that could be relevant for fathers. Measurements

developed specifically for expectant fathers are needed to properly capture their

perspective already during pregnancy.

Keywords: pregnancy-related worries, fatherhood, paternal, prenatal mental health, prenatal care, pregnancy,

Cambridge Worry Scale

INTRODUCTION

Even though most parents perceive the transition to parenthood
as a positive experience with excitement and joy, often negative
feelings and insecurity are a substantial part of becoming a
mother (1) or father (2, 3). Hence, some parents develop
high levels of anxiety or suffer from pregnancy-related anxiety
and worry with potential negative consequences of maternal
pregnancy-related worries for the health and development of the
baby (1, 4–6). For a long time, research on perinatal emotional
adjustment has focused mainly on mothers, despite a societal
shift in the perspective on fatherhood toward fathers being a
more active caregiver for the child (7–10). Supporting this change
in the understanding of paternal roles, previous studies indicate
that active, supportive paternal caretaking is positively associated
with the quality of the father–child relationship and child’s
socioemotional (11–15) and cognitive development (16–18).
Paternal involvement might further promote perinatal mental
health of the mother (19) and birth-related outcomes for the
infant (20, 21) and function as a buffer against potentially
negative effects of maternal depression or parenting stress
on the family (19, 22, 23). Research indicates associations of
higher paternal engagement and more optimal quality of co-
parenting with less maternal parenting distress and a positive
outcome regarding child’s socio-emotional development also
in families where parents were not or are no longer in a
romantic relationship and families with socioeconomic risk
factors (24–27). Qualitative studies indicate that fathers perceive
an active involvement in perinatal care and birth as central
for their transition to fatherhood (28). However, even though
fathers report interest in participating in prenatal care, birth
preparation classes and delivery itself, they might also feel
that the focus is on their pregnant partner and the baby,
giving themselves less space to find their own role, and to
express distress or concerns in the context of pregnancy and
childbirth (29–32). They might further feel the need to hold back
potential negative feelings to not worry their pregnant partner
(33) or because of a socialized stereotypical understanding of
the expression of anxieties as a sign of male weakness (34).
Intense insecurity and pregnancy-related concerns that are not
acknowledged might lead to a withdrawal of fathers from
the prenatal care context or delivery and from their partner
and child (35, 36) and by this hinder the development of
a parental identity and the father–child relationship. Thus,
it is important to better understand the manifestation of
paternal concerns related to pregnancy and childbirth and their

associated factors, which has rarely been focus in the literature
so far.

Pregnancy-Related Worries
During the last decade, the focus on mental health in the
peripartum period has gained increased attention. Research in

mothers showed that prenatal emotional distress is associated

with negative consequences for the health of mother and baby
and needs to be identified and addressed as early as possible

(4, 6, 37–40). In this context, pregnancy-related anxiety has been
identified as a distinctive entity of unique and high relevance

for outcomes in mother and child, like birth and pregnancy
complications (41–44), infant’s temperament (5, 45), child’s

subsequent cognitive and socioemotional development (45–48),

as well as maternal postpartum adjustment, mood, and parenting
stress (42, 49–52).

In the literature, a variety of conceptualizations of pregnancy-
related anxiety exists (53–58). In a qualitative analysis,
Bayrampour and colleagues proposed a definition of the
concept as “nervousness and fear about the baby’s health, the
mother’s health and appearance, experience with the health care
system, social and financial issues in the context of pregnancy,
childbirth, and parenting that are accompanied by excessive
worry and somatic symptoms” [(58) p. 121]. Only few studies
have examined pregnancy-related anxiety or worries in fathers or
investigated the psychometric properties of available instruments
for the use in men (59). One reason for this might be that many
questionnaires on pregnancy-related anxiety focus, besides
aspects like childbirth or the health of mother and baby, mainly
on the maternal perspective or on medical or bodily experiences
of being pregnant (55, 60, 61), which are difficult to directly
transfer to the father’s perspective.

Previous studies on pregnancy-related concerns in fathers
have moreover often focused specifically on fears related to
childbirth. Hanson et al. (34) described in a literature review
on paternal childbirth-related fear that, across the included
studies, the most prevalent concerns center around the well-
being or potential death of the partner during labor, followed
by fear for the health of the unborn baby. Lindgren et al. (62)
reported that strong birth- and health-related worries assessed
with the Cambridge Worry Scale (CWS) were lower in Swedish
fathers than in mothers and decreased in both parents from
expecting to receiving results of the first trimester screening. In
a Turkish sample, 54.2% of expectant fathers compared to 82.6%
of mothers reported high levels of childbirth-related anxiety as
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assessed with the Fear of Birth Scale (63). In a study by Eriksson
et al. (33, 64), 59% of their Swedish sample reported mild to
moderate levels and 13% intense levels of childbirth-related fear
assessed with a self-developed set of questions. The group of
highly anxious fathers reported intense mental preoccupation
with these fears, a state of higher vigilance, and bodily reactions
(33). Bergström et al. (65) found that Swedish fathers with intense
levels of childbirth-related fear (10.9%) assessed with an adapted
version of the Wijma Delivery Experience Questionnaire had
an increased risk for feeling unprepared for childbirth and for
experiencing childbirth as frightening. These anxieties might also
influence the experience of pregnancy and involvement related
to perinatal care. In a study by Hildingsson et al. (35), Swedish
fathers with high childbirth-related fear (13.6%) assessed with
the Fear of Birth Scale more often perceived difficulties during
pregnancy and the forthcoming birth, and highly anxious first-
time fathers less often attended antenatal education classes than
those without fear. Further, highly anxious fathers reported lower
prenatal mental and physical health and experienced higher
parenting stress 1 year postpartum. In Serçekuş et al. (63) study,
highly anxious fathers preferred a cesarean section instead of a
vaginal birth. Greer (66) reported in a qualitative analysis that
men in their sample fromNorthern Ireland perceived amedically
supported (e.g., epidural anesthesia) or managed (planned
caesarian section) birth as safer, easier to control, and better to
cope with. In a German longitudinal investigation, prenatal birth
concerns (assessed with a self-developed questionnaire) were
identified as a distinct predictor for depressive symptoms within
the first 6 weeks postpartum (67). Finally, in Norwegian fathers,
pregnancy-related worries predicted the perception of the infant’s
behavior at 6 and 12 months as more difficult (68, 69). These
results and their potential indication for birth-related decisions,
paternal involvement, and postnatal adjustment underline the
relevance of better understanding and addressing paternal
concerns in the perinatal period.

Since having a child affects many different aspects in one’s
life, concerns for expectant fathers might also be associated
with domains like caregiving competence and important
relationships, as well as the living and financial situation.
Previous studies frequently described that fathers felt unprepared
or even inadequate for their role as a father (34, 70, 71). A broader
understanding of the concept of pregnancy-related worries (58)
might not only address the maternal but also the paternal
perspective more sufficiently.

However, few studies have explicitly investigated a broader
range of paternal pregnancy-related worries. Forsyth et al. (72)
found in an Australian sample of expectant fathers that not
being able to provide for the family was among the strongest
worries, right after being concerned about the pregnant partner
experiencing pain and their child being born handicapped.
Other worries were related to not being a good enough father,
insufficiently supporting their partner, the quality of the partner
relationship, as well as not being involved enough or not being
present during birth. These results are comparable to the results
by Biehle and Mickelson (73) in an American sample, further
reporting sex differences, with fathers being more likely to worry
about financial and work-related aspects than their pregnant

partner. On the other hand, in a German study by Kannenberg
et al. (74), concerns regarding the economic situation and
parenting were in both expectant mothers and fathers less
relevant than those regarding the health and development of the
baby and problems during delivery. Due to the few investigations
with a broader perspective on pregnancy-related concerns, more
research on the relevance of specific concerns in fathers is needed.

Further, the assessment of fear of childbirth, as one specific
aspect of pregnancy-related anxiety, often focuses on the
identification of expectant parents with high or even pathologic
levels of fear. In contrast, given the little research on different
pregnancy-related worries in fathers and the lack of valid father-
specific instruments thus far, the investigation of a wider concept
and different levels of prenatal worries are needed to contribute
to the understanding of the paternal perspective before further
differentiation. An assessment of the content and extent of
worries closely related to pregnancy as well as general worries in
expectant parents during pregnancy that are non-pathologic, but
might still substantially increase distress, is important (75, 76).
Hence, to fully understand relevant paternal concerns in the
perinatal period, it is of high interest to investigate different
pregnancy-related worries, beyond those focusing on childbirth.
The CWS (75) is one of the few existing questionnaire-based
instruments (61, 77–79) that allow the quantitative assessment
of a broader range of pregnancy-related worries and further
have the potential to be adapted to the paternal perspective
as well (59, 65). The CWS has been translated to Spanish,
Greek, Swedish, Turkish, Portuguese, Dutch, and Farsi for use
in maternal samples (80–84). To the knowledge of the authors,
the CWS has in expectant fathers so far only been used in
Swedish samples (62, 65). Finally, next to assessing extent and
content of pregnancy-related concerns, investigating contextual
and personal influencing factors is of further interest to identify
those men in need for special support.

Associations With Sociodemographic
Factors
Contextual aspects of the socioeconomic background might
especially be relevant when having a child. Lower income has
been associated with higher levels of prenatal general anxiety
in men (3) and childbirth-related fear in women (49, 85). In
contrast, Serçekuş et al. (63) found higher child-birth related
concerns in couples with higher socioeconomic status, which
the authors explained with easier access to internet-based and
by this potentially more ambiguous or incorrect information
that might increase pregnancy-related worries. Generally, since
in many families paid employment is distributed between both
partners (9, 86), the perspective of being themain provider for the
family, particularly during maternity leave, and being faced with
the expenses going along with a growing family could increase the
perceived economic pressure in some fathers. Paternal concerns
might thus also center around changes in living or employment
conditions (72, 73, 87), especially in families with lower income.
Previous research has further indicated that paternal age might
have an effect on the experience and concerns on parenthood.
While some studies reported that fathers with advanced age
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(≥35 years) reported higher levels of fear of childbirth than
younger fathers (88), or did not show a significant association
with age (35, 89), others indicate that younger expectant fathers
were at higher risk for developing pregnancy-related worries
(63, 74).

Associations With Obstetric Factors
Studies on perinatal adjustment indicate that those fathers
expecting the first child might feel a higher level of insecurity
during pregnancy and in preparation of childbirth than those
who already have children (3). In line with findings in
primiparous mothers (51), this might also lead to higher
pregnancy-related worries in fathers (35, 63). The obstetric
history of the pregnant partner might further influence paternal
concerns. Miscarriages are not uncommon and affect in early
pregnancy up to one out of five women (90), with a negative
influence on psychological well-being also in fathers (91, 92).
Previous qualitative and quantitative studies indicate that fathers
might feel a higher sense of risk during a subsequent pregnancy
after perinatal loss and also report higher pregnancy-related
worries (93–96). A history of previous miscarriages might
increase current pregnancy-related worries centering especially
around medical procedures, the progress of pregnancy, or the
health of mother and child.

Associations With Psychosocial Factors
Pregnancy has been identified as the most stressful period
during the transition to fatherhood (97, 98), which might
be due to the major transformations of many aspects in the
parent’s life, personal roles, and identities (87, 99, 100). Even
though pregnancy-related worries have been identified as entity
distinct from general forms of worry and anxiety in pregnant
women (4), previous studies in expectant mothers (101–104)
showed an association of prenatal perceived distress, anxiety,
and depression with elevated levels of pregnancy-related worries.
Positive associations of prenatal levels of anxiety and perinatal
depression have also been reported in men (59). Due to the
few studies on pregnancy-related anxiety in fathers, the role of
psychosocial distress, such as the association between symptoms
of anxiety disorders and depression and the extent or form
of different pregnancy-related worries in particular, still needs
to be examined. Negative emotionality in the prenatal period
has further been associated with higher irritability or anger
and gender role stress in both women and men (105, 106).
However, expression of distress might differ in women and
men (107). In particular, men might be socialized based on
traditional gender norms in a way that discourages them from
reporting impaired mood or negative affect. These men, fearful
of expressing depressive or anxious emotions, might express
distress in rather externalizing symptoms like substance abuse,
avoidance, or aggressive or hostile behavior (36). Hence, besides
generalized anxiety and depression, the examination of hostility
as a specific form of worrisome paternal distress in the context of
pregnancy-related concerns might give a deeper insight into the
prenatal paternal perspective.

On the other hand, perceived social support has been
identified as one important protective factor in relation to mental

health, also in the context of pregnancy and paternal distress
(e.g., (3, 59, 108). It has previously been described that compared
to their partner, many fathers less often actively seek social
support during the demanding peripartum period, but rely in
their emotional needs on the support from their partner (109).
However, the availability of a close social support network and
receiving emotional support from peers, family, or friends might
function as a buffer against distress in the prenatal period also for
expectant fathers, with positive consequences for their emotional
well-being (97).

Aims of This Study
The literature listed above highlights the relevance of
investigating pregnancy-related worries also in men. It also
shows that most previous research has focused on paternal
childbirth-related concerns. Given the few investigations on
prenatal anxiety and worry in fathers thus far, the first aim of
our study was to assess the relevance and broader range of worry
that may arise in expectant fathers. To the knowledge of the
authors, the CWS has not been used to assess pregnancy-related
worries in a German paternal sample before. The second aim
was to investigate the association of specific sociodemographic,
obstetric, and psychosocial factors with pregnancy-related
worries when included into one statistical model. Based on
previous results in the literature, we expected that younger age,
lower income, higher psychological distress (in the form of
higher levels of generalized anxiety, depression, and hostility),
and less perceived social support to be associated with higher
levels of pregnancy-related concerns.

MATERIALS AND METHODS

Study Design
The data for this cross-sectional analysis were derived from
a collaboration between two related ongoing population-
based prospective pregnancy cohorts, carried out at the
University Medical Center Hamburg-Eppendorf, Germany
[PRINCE—“Prenatal Identification of Children’s Health,”
for details, see (110), and PAULINE—“Prenatal Anxiety
and Infant Early Emotional Development,” see (104)].
Data were collected via self-report questionnaires in the
second to third trimester of pregnancy. Participants signed
informed consent forms. The study protocols were approved
by the ethics committee of the Hamburg Chamber of
Physicians (PV3694, PV5574).

Study Sample and Procedure
To assess a population-based low-risk sample, participants were
recruited between 2014 and 2018 when accompanying their
pregnant partner to a study appointment. Of the 284 women
reporting being in a relationship, in 129 cases, their partner
joined them to one of their appointments and agreed to
participate (45.42%). Detailed information on why the partner
did not attend the appointment or agreed to participate was
not available. Couples expecting a singleton child were included
in the study. Pregnancies with chronic infections, substance
abuse, or conception after assisted reproductive technologies
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were excluded, as were participants younger than the legal age
of 18 and with poor understanding of German. Participants were
asked to fill out a set of questionnaires independently from their
pregnant partner.

Variables and Instruments
Pregnancy-Specific Worries
In contrast to other prenatal instruments, the CWS (75) enables
the quantitative assessment of a broader variety of worries
potentially relevant during pregnancy beyond the focus on
childbirth and health-related issues. In a German sample of
pregnant women, the subscales socioeconomic and relationships
(e.g., your housing, money problems, employment, relationship
with partner, relationship with family and friends), socio-medical
(e.g., going to hospital, internal examinations, giving birth,
coping with the new baby), health of the baby (e.g., the
possibility of something being wrong with the baby, possibility of
miscarriage), and health of oneself/someone close were identified
(76). Item scores range from 0 (“no worry”) to 5 (“major worry”).
In line with previous research, a mean scale score of ≤3 was
considered “less than major worry” and ≥4 was considered as
“major worry” (62, 111). The CWS allows for modifying the
combination of items for use specified to the research question.
Therefore, we excluded two items that were not relevant for any
of the subscales and typically rather focus on maternal concerns
(whether partner would attend birth, giving up work). In a
Swedish paternal sample, good reliability for the total score was
reported [Cronbach’s alpha = 0.81, (112)]. In our sample, scale
reliability of the total score was comparable (α = 0.83). For the
main analysis, the mean scale score of the total CWS was used as
outcome variable.

Symptoms of Generalized Anxiety
The seven-item Generalized Anxiety Disorder Scale [GAD-7,
(113)], which is a one-dimensional screening instrument, was
used to assess symptoms of Generalized Anxiety Disorder (GAD)
within the last 2 weeks (e.g., “feeling nervous, anxious or on
edge”). The GAD-7 is a frequently used questionnaire with
confirmed validity and reliability (114). Items are rated on a four-
point scale, and the total score ranges from 0 to 21. A score of
≥10 moderate and a score of ≥15 severe levels of GAD (113). In
the current study, scale reliability was good (α = 0.83).

Depressive Symptoms
The 10-item Edinburgh Postnatal Depression Scale [EPDS;
(115)] was used for the assessment of depressive symptoms
within the last week (e.g., “I have felt sad or miserable”).
Originally developed for the assessment of maternal depressive
symptoms in the postnatal period, the psychometric properties
of the EPDS have been confirmed in populations in the pre- and
postnatal period, as well as independent of gender (116, 117).
Items are rated on a four-point scale, and scale scores range from
0 to 30. For the EPDS, different cutoff scores have been identified
related to gender. Based on the previous literature, a score
≥9 was considered indicative of minor and major depressive

symptoms (67, 116). In the current study, scale reliability was
good (α = 0.82).

Hostility
General hostility was assessed with the hostility subscale of
the Brief Symptom Inventory [BSI; (118)], assessing instances
of hostile thoughts, annoyance, argumentative tendencies or
uncontrollable anger outbursts [e.g., feeling easily annoyed and
irritated; frequently getting into arguments; (118)]. The subscale
consists of five items, answered on a four-point scale. The mean
scale scores, ranging from 0 to 4, were calculated. Higher scores
indicate higher levels of hostility. In the current study, scale
reliability was acceptable (α = 0.71).

Perceived Social Support
Perceived social support was assessed with the Berlin Social
Support Scale [BSSS; (119)]. Items are rated on a scale from
1 to 4, with a higher score indicating higher perceived social
support. Originally designed for and validated in cancer surgery
patients, the BSSS is used beyond this scope, including prenatal
research (120, 121). Eight items assess the amount of perceived
emotional (e.g., “There is always someone there for me when I
need comforting”) and instrumental (e.g., “There are people who
offer me help when I need it”) social support. Higher mean scale
scores indicate higher satisfaction with perceived social support.
In the current study, scale reliability was good (α = 0.87).

Sociodemographic Information and Obstetric Data
Sociodemographic information regarding paternal age,
education level, and household income were also assessed.
Information regarding previous children and previous
miscarriages were collected from the participating women
at study entry.

Statistical Analysis
Descriptive statistics were used to investigate the distribution of
CWS item and scale scores, as well as of the included potentially
associated variables. Bivariate associations of pregnancy-related
worries with the remaining variables were investigated using
Pearson correlations. To analyze the question under research,
multiple linear regression analyses were conducted. Due to
its variation within this sample and previously reported
changes of paternal pregnancy-related worries across pregnancy
(74, 89, 122), gestational age at assessment was entered
as potential control variable. Next, the contextual variables
paternal age and household income, the obstetric variables
previous children (dummy coded no = 0, yes = 1) and
miscarriages (dummy coded no = 0, yes = 1), as well
as the psychosocial variables general anxious and depressive
symptoms, hostility, and perceived social support were included.
Associations were considered significant at p ≤ 0.05, two-
tailed. Missing data points in the variables investigated as
associated factors were replaced using expectation-maximization
imputation. Statistical assumptions for multiple regression
analyses were fulfilled. For all analyses, IBM SPSS, Version 22
(123) was used.
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TABLE 1 | Baseline characteristics of the cohort (N = 129).

Paternal age at assessment, in years; M (SD) 35.1 (4.47)

Range 24 to 49

Gestational age at assessment, in weeks; M (SD) 27.68 (9.83)

Range 12 to 41

Paternal education, n (%)

Main or middle school 40 (31.0)

High school graduation 49 (38.0)

University degree 38 (29.5)

No information provided 2 (1.6)

Number of previous childrena, n (%)

None 79 (61.2)

One or more children 48 (37.3)

No information provided 2 (1.6)

Miscarriages of partnera

No 98 (76.0)

Yes 23 (17.8)

No information provided 8 (6.2)

a Information provided by the pregnant partner at study entry.

RESULTS

Sample Characteristics
Characteristics of the sample are listed inTable 1. The assessment
point ranged from the beginning of the second to the end of
the third pregnancy trimester. Overall, the sample was rather
homogeneous regarding the socioeconomic background. Two-
thirds of the sample had a high school to university degree,
which was average to high compared to German statistics formen
in this age range (124). Household income can be considered
comparable to the average household income for couples with
one or more children in Germany (125), with 2.4% having an
income below 1,000e, 4.7% between 1,001 and 2,000e, 35.7%
between 2,001 and 4,000e, and 51.2% above 4,000e (6% did
not provide information on their income). Mean scores in the
psychosocial questionnaires are listed in Table 2 and indicate a
variance in scores from low to substantial anxious and depressive
symptom levels. Mean scores of the GAD-7 are above the norm
values for the general German population, but below those for
samples in primary care (114, 126), with 6.1% reportingmoderate
and 1.6% reporting severe levels of anxiety. Mean scores of
depressive symptoms are comparable to another study using the
EPDS prenatally in a German paternal sample (67), even though
the rate of 13.5% above the cutoff was higher in the current
sample. Hostility levels were low to moderate and slightly higher
than the norm values reported for the validation sample by
Derogatis and Spencer (118), but lower than the values reported
for German men after psychotherapeutic treatment (127). Level
of perceived social support ranged from average to high, with all
scores above the mean value and 50% of the sample reporting
high social support.

TABLE 2 | Descriptive statistics of the paternal psychosocial variables (N = 129).

M SD Range

Generalized anxiety symptoms (GAD-7) 4.02 3.41 0 to 18

Depressive symptoms (EPDS) 4.14 3.77 0 to 18

Hostility (BSI) 0.54 0.51 0.0 to 2.0

Perceived social support (BSSS) 3.76 0.32 2.6 to 4.0

GAD-7, Seven-item Generalized Anxiety Disorder Scale; EPDS, Edinburgh Postnatal

Depression Scale; BSI, Brief Symptom Inventory; BSSS, Berlin Social Support Scale.

Characteristics of Pregnancy-Related
Worry Items
Descriptive statistics of the individual items are listed in Table 3.
Overall, the mean score of pregnancy-related worries was low,
with only 0.8% of the sample reaching a total score of 3, indicating
less than major worry (62, 111). On item level, mean scores were
below average, ranging fromM = 1.77 to 0.16. However, specific
concerns were reported as major worries, as indicated by a score
of 4 or higher. The strongest concerns in this sample centered
around the health of a significant other with the highest mean
score (M = 1.77) and 10.9% reporting it as a major worry, as well
as the health of the baby (M = 1.66), which was a major worry
for 10.1%. Next, the financial situation (M = 1.50) was reported
as a major concern by 6.2%, and employment problems (M =

1.40) by 8.5% of the sample. Childbirth itself was rated by 3.1%
as a major concern (M = 1.39), as were concerns about the own
health (M = 1.31). For coping with the baby (M = 1.05) and the
possibility of a miscarriage (M = 1.05), comparable mean scores
were reported; however, the latter was, for more men, a major
concern (5.5%), compared to coping with the baby (2.4%). Three
percent of men were concerned about the possibility of a preterm
birth. The housing situation (M = 0.97) and relationships with
family/friends (M = 0.84) were major concerns for 3.9% and
3.1% of the sample. Internal examinations were overall scored
even lower (M = 0.74) and were a major concern for 3.2%. The
relationship with the partner (M= 0.62) and going to the hospital
(M = 0.69) were for more than half of the sample no worry at all.
Conflicts with the law were no relevant concerns in this sample
(M = 0.16).

Bivariate Correlations
Correlations of the CWS total score with the included variables
are listed in Table 4. Regarding the sociodemographic variables,
small- to medium-sized negative correlations were found for
the CWS total score with paternal age and household income.
The CWS total score was further positively associated with
symptoms of general anxiety, depression, and hostility, with
small to moderately sized correlations. Finally, a negative, small
to moderately sized association of the CWS total score with
perceived social support was found. Thus, on the bivariate level,
younger men, those with lower household income, those with
higher levels of general anxiety and depression, and those with
lower perceived social support also reported higher levels of
pregnancy-related worries. Also, a negative trend of the CWS
total score with previous miscarriages was observed.
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TABLE 3 | CWS item characteristics.

Distribution of item responses (%) Mean score

Individual items 0 1 2 3 4 5 M SD

Health of someone close 20.9 21.7 28.7 17.8 10.1 0.8 1.77 (1.29)

Possibility of sth. wrong with the baby 19.4 27.9 31.8 10.9 8.5 1.6 1.66 (1.24)

Financial problems 19.4 35.7 26.4 11.6 5.4 0.8 1.50 (1.14)

Employment problems 24.8 38.8 16.3 11.6 8.5 0.0 1.40 (1.22)

Childbirth itself 24.0 28.7 34.9 9.3 3.1 0.0 1.39 (1.05)

Your own health 23.3 37.2 28.7 7.8 2.3 0.8 1.31 (1.04)

Coping with the new baby 39.5 29.5 20.2 8.5 1.6 0.8 1.05 (1.10)

Possibility of a miscarriage 36.4 38.0 15.5 4.7 4.7 0.8 1.05 (1.12)

Possibility of preterm birth 36.4 37.2 18.6 3.9 3.1 0.0 0.99 (1.00)

Housing situation 44.2 28.7 17.1 6.2 3.9 0.0 0.97 (1.10)

Your relationship with your

family/friends

50.4 27.1 14.7 4.7 2.3 0.8 0.84 (1.07)

Internal examinations 52.7 31.0 10.1 3.1 1.6 1.6 0.74 (1.04)

Your relationship with your partner 58.9 27.1 8.5 3.9 1.6 0.0 0.62 (0.91)

Going to hospital 53.5 27.9 14.7 3.9 0.0 0.0 0.69 (0.86)

Conflict with the law 88.4 7.8 3.9 0.0 0.0 0.0 0.16 (0.46)

Total scale and subscale scores Distribution of mean scale scores (%) Mean score

<1 ≥1 ≥2 ≥3 ≥4 5 M SD

CWS total score 46.5 47.2 5.5 0.8 0.0 0.0 1.07 0.57

TABLE 4 | Bivariate associations between pregnancy-related worries and included variables.

1 2 3 4 5 6 7 8 9 10

1 Overall pregnancy-related worries (CWS) - −0.13 −0.22* −0.23* −0.07 −0.16+ 0.38** 0.39** 0.22* −0.23**

2 Gestational age − 0.11 0.03 −0.04 −0.11 0.02 0.02 0.18* −0.05

3 Paternal age − 0.23** 0.17 0.16 −0.02 −0.07 −0.09 −0.13

4 Household income − −0.13 0.02 −0.02 −0.01 0.12 0.02

5 Previous children (no/yes) − 0.23** 0.01 0.07 0.17 −0.12

6 Miscarriages (no/yes) − −0.03* −0.20 −0.16 0.20*

7 Generalized anxiety symptoms (GAD-7) − 0.68** 0.57** −0.09

8 Depressive symptoms (EPDS) − 0.54** −0.13

9 Hostility (BSI) − −0.21*

10 Perceived social support (BSSS) −

**p < 0.01, *p < 0.05; +p = 0.05.

CWS, Cambridge Worry Scale; GAD-7, seven-item Generalized Anxiety Disorder Scale; EPDS, Edinburgh Postnatal Depression Scale; BSI, Brief Symptom Inventory; BSSS, Berlin

Social Support Scale.

Regression Analyses
To investigate the amount of explained variance of the included
predictor variables in pregnancy-related worries, multiple
regression analyses were calculated. Results are listed in Table 5.

For overall pregnancy-related worries, a total of 28.2% of
variance (R²adj = 0.28, p = 0.000) was explained by the included
variables. After controlling for gestational age at assessment,

significant associations with household income, symptoms of
generalized anxiety, depressive symptoms, as well as perceived
social support were found. The associations with paternal age
and hostility were no longer significant. Thus, fathers with
lower income, higher symptom levels of anxiety and depression,
and lower perceived social support reported higher levels of
pregnancy-related worries.
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TABLE 5 | Prediction of overall pregnancy-related worries.

Variable B SE B β p

Constant 54.79 10.35 0.000

Gestational age −0.11 0.07 −0.13 0.107

Paternal age −0.25 0.15 −0.14 0.098

Household income −0.98 0.36 −0.22 0.007

Previous children (no/yes) −2.24 1.46 −0.13 0.127

Miscarriages (no/yes) −0.86 1.85 −0.04 0.642

Generalized anxiety (GAD-7) 0.61 0.29 0.25 0.035

Depressive symptoms (EPDS) 0.62 0.26 0.27 0.021

Hostility (BSI) −0.38 0.35 −0.12 0.274

Perceived social support (BSSS) −1.31 0.50 −0.21 0.010

B and SE B, non-standardized coefficients; β, standardized coefficient; bold font indicates

statistical significance; GAD-7, seven-item Generalized Anxiety Disorder Scale; EPDS,

Edinburgh Postnatal Depression Scale; BSI, Brief Symptom Inventory; BSSS, Berlin Social

Support Scale.

Sensitivity Analyses
Regression analysis was repeated (a) with backwards entry of
the data and (b) based on cases with full data sets only, which
confirmed stability of results.

Supplementary Analyses
Previous research inmothers not only identified specific domains
of pregnancy-related worries but also indicated domain-specific
associations with relevant factors (42, 51, 104, 128). Thus, to
investigate associations of the specific domains of pregnancy-
related worries with the included variables, individual regression
analyses were conducted with the CWS subscales socioeconomic
and relationships (housing, money problems, employment,
relationships with partner or family and friends), socio-medical
(going to hospital, internal examinations, giving birth, coping
with the new baby), and health of the baby (something wrong
with the baby, possibility of miscarriage) as outcome variables
(see Supplementary Material for detailed results on regression
analyses). Reliability was satisfying and acceptable for the
subscales socio-medical (α = 0.77) and health of the baby (α =

0.78). For the socioeconomic and relationships scale, reliability
was below satisfying (α = 0.66). Since reliability was for health
of oneself/someone close far below acceptable (α = 0.30), this
subscale was excluded from further analyses.

For the CWS subscale socioeconomic and relationships (M =

1.06, SD = 0.71), 35.2% of total variance (R²adj = 0.352, p =

0.000) was explained by the included variables. After controlling
for gestational age at assessment, household income, generalized
anxiety, and perceived social support remained significantly
associated with this CWS subscale. Fathers with lower income,
higher generalized anxiety levels, and lower perceived social
support reported higher levels of prenatal concerns in the context
of socioeconomic aspects and relationships.

For the CWS subscale socio-medical (M = 0.97, SD = 0.79),
11.9% of total variance (R²adj = 0.119, p = 0.001) was explained
by the included variables. Only having previous children was

significantly associated with socio-medical concerns. Thus,
expecting the first child was associated with higher socio-
medical concerns.

For the CWS subscale health of the baby (M = 1.36, SD =

1.08), 14.8% of variance (R²adj = 0.148, p= 0.001) was explained
by the included variables. After controlling for gestational age at
assessment, paternal age and depressive symptoms significantly
explained variance in the outcome. Thus, fathers whose partners
had not given birth before, younger fathers, and those with higher
levels of depressive symptoms reported higher levels of concerns
related to the health of the baby.

DISCUSSION

The first aim of this study was to investigate the relevance of
a broad range of worries related to pregnancy and becoming
a parent from the prenatal paternal perspective. Results in this
sample from the general population show that overall worries
in expectant fathers were rather low. The strongest concerns
centered around health-related but also socioeconomic issues
that are likely to be affected by parenthood. The second aim
was to investigate associations of pregnancy-related worries with
socioeconomic, obstetric, as well as psychosocial variables.

Distribution of Concerns
On item level, expectant fathers with major worries regarding
specific prenatal aspects could be identified. 10.8% of fathers
reported major worries related to the health of someone close to
them, and 10.1% expressed major concerns related to something
being wrong with the baby, which is in line with previous studies
(34). Only few men reported major worries related to childbirth
itself (3.1%). Internal examinations and going to the hospital
were no major concerns. In previous research on childbirth-
related concerns, percentages of highly anxious fathers ranged
from 10.9 to 54.3% (33, 35, 63). However, due to methodological
differences in the assessment of fear of childbirth as a distinct
concept, our results are not directly comparable to these studies
(33, 35, 65). Overall, men reported low levels of concern, also
in comparison to Lindgren et al.’s (62) study, where fathers
scored lower on socio-medical and health-related subscales of
the CWS than mothers, and relationships were the lowest ranked
concerns in both mothers and fathers. Socioeconomic aspects
were however not investigated in the context of their study. In the
current sample, socioeconomic concerns regarding the financial
and employment situation were among the stronger paternal
concerns, in line with results by Forsyth et al. (72) in a sample
from Australia and also by Biehle and Mickelson (73) in fathers
from the USA. In a German study investigating pregnancy-
related worries with the CWS in a sample of 344 pregnant
women from the general population (76), concerns related to
financial and employment problems were less intense than in
our paternal sample and women scored highest in concerns
centering around childbirth itself and something being wrong
with the baby. In many families in Germany, both partners
contribute to the household income. In families with underaged
children, 74.7% of mothers and 92.9% of fathers were employed
in 2019 (129). It is also common in Germany that mothers are
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on maternity leave from the last 6 weeks before childbirth and
often up to at least 1 year after the child is born (130, 131).
Even though mothers are provided with financial state support,
during that time, the father’s employment is often the main
source for the family income. This might lead to higher pressure
in fathers and be reflected in the stronger concerns related to
financial aspects compared to the maternal sample of Petersen
et al. (76). However, in another German study, not being able to
provide financially for the child was among the lower concerns
not only in mothers but also in fathers (74). One explanation for
these divergent results could be that not having enough financial
resources to cover specific expenses related to childcare might
not be a relevant cause for concern, but the overall financial
situation due to these expanses along with a reduced household
income due to pregnancy and maternity leave might be. From
an international perspective, the general relevance of specific
concerns might greatly vary depending also on family-friendly
politics. For example, families in Sweden or Germany are entitled
for employment-protected, paid maternity leave and home care
leave for mothers or fathers (132). However, comparing for
example the OECD countries, some do not offer financial support
after giving birth, or, as in the USA, neither maternity nor home
care leave. Thus, parental concerns related to the socioeconomic
situation might be even stronger in those countries with
little or no financial support from the government. Previous
literature supports this assumption:While, in the current sample,
<10% reported major concerns related to finances and the
employment situation, 30% of Biehle and Mickelsons (73) US
sample and 52% of Forsyth et al. (72) Australian sample reported
financial concerns. Noteworthy, samples in these studies reported
an average to high socioeconomic background and samples
were rather small. Therefore, international research in larger,
heterogeneous samples is clearly needed to further investigate
the relevance of these concerns for expectant fathers with diverse
socioeconomic and cultural backgrounds and living conditions.

Associations With the Included Variables
Regarding the association with contextual factors, a negative
bivariate correlation with paternal age showed that younger
fathers reported higher pregnancy-related worries, which is in
line with previous literature (63, 74). However, in multiple
regression analysis, paternal age did not significantly explain
variance in pregnancy-related worries. This might be caused by a
positive association of paternal age with household income, with
older fathers reporting a significantly higher household income
than younger fathers. In multiple regression analysis, household
income on the other hand significantly explained variance in
pregnancy-related concerns, with higher income being associated
with lower pregnancy-related worries. Therefore, in this sample,
the association of paternal age with pregnancy-related worries
might be an indirect one, mediated by household income. The
negative association with household income is further in line
with results in studies on general anxiety in men (3) and
pregnancy-related worries in women (49, 85). Supplementary
analyses showed that associations were significant with the
socioeconomic and relationships subscale. Thus, fathers with
lower income were rather concerned about socioeconomic

aspects than medical procedures, birth, or the health of the
baby. This could be explained by the comparison to many other
countries’ well-developed perinatal health care, often covered
by health insurance. Thus, low-income parents in Germany
might receive the same level of basic standard care as those
with higher socioeconomic status, potentially helping them to
reduce concerns. Globally, the availability and accessibility of,
for example, early standardized antenatal care vary substantially
on the regional level and between income groups (133). Further,
evidence from middle- and low-income countries indicates an
association of fewer antenatal care visits with maternal education
and income, being a single parent, living in rural areas, and higher
household size and parity (134). On the background of reported
associations of antenatal classes and education with parental
pregnancy-related concerns, preparation for parenthood, and
mental health (29, 63, 135), less opportunities for antenatal
care or education classes might also lead to higher paternal
insecurities and concerns.

On an overall level, pregnancy-related worries were, against
our hypothesis, not significantly associated with having previous
children or miscarriages as reported by the partner. However, as
indicated in the supplementary analyses of the subscales, having
previous children was the only factor significantly explaining
variance in socio-medical worries. In line with previous research
(35, 63), those fathers in the current analysis whose partners
had given birth before were less concerned about medical
procedures, childbirth, going to the hospital, or coping with
the new baby, which might be due to first experiences with
delivery. Regarding miscarriages, our results are not in line with
previous qualitative and quantitative research indicating higher
pregnancy-related concerns also in fathers after perinatal loss
(94–96). Still, the level of worry regarding a miscarriage in the
participating fathers was comparable or even slightly higher than
in a sample of German pregnant women (76). In contrast to
earlier studies, on the bivariate level, a non-significant trend
was observed, indicating lower worries in men whose partner
reported a previous miscarriage. A positive correlation between
miscarriages and number of children might partially explain
the unexpected direction of effects between miscarriages and
pregnancy-related worries, in a way that many of the women
with the experience of prenatal loss of a pregnancy might
potentially also have had at least one successful pregnancy as
well. Also, in the current study, pregnancy-related worries were
assessed in the second to third trimester when the highest
risk of having a miscarriage is usually overcome. Perinatal care
in Germany includes several routine screenings starting early
in pregnancy (136), which might also help to reduce worries
about potential miscarriages. Future research should investigate
these associations and the unexpected trend observed in the
current study.

Regarding psychosocial variables, pregnancy-related worries
were higher in men reporting also higher levels of anxiety and
depression, which is in line with previous research (59). In the
supplementary analyses, symptoms of generalized anxiety were
only associated with socioeconomic and relationship aspects.
One explanation for this result might be that concerns related
to the family’s financial situation and to the partner or social
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relationships might feel less controllable. Also, higher depressive
symptoms were associated with worries related to the health of
the fetus or the possibility of a miscarriage. For fathers, the lack
of a physical connection to the baby, including also the possibility
to directly feel changes in, for example, movement of the child,
might lead to the perception that the health of the baby is beyond
their control, eventually increasing the risk for catastrophizing.
Depression and anxiety with their negative basic assumptions
and a tendency to catastrophize have been associated with more
worry, also regarding pregnancy-related topics (42, 104). Further,
the size of the associations reported here indicate in line with
research in maternal samples that pregnancy-related worries are
related to but still distinct from general levels of anxiety and
depression (42, 51, 128), which underlines the importance of
further investigating pregnancy-specific concerns in fathers as a
distinct entity.

Since previous research indicates that men might tend to
express anxious-depressive mood more often in externalizing
behavior [e.g., (107)], hostility was included as a potential
associated factor. Despite a positive bivariate correlation, hostility
did not significantly explain variance in pregnancy-related
concerns in multivariate analysis. This might be due to a higher
overlap of anxious and depressive symptoms with pregnancy-
related concerns. Another explanation might be the rather
small variance in hostility scores. Even though comparable
to the scores from the general population (118), the mean
hostility scores were rather low. Due to the proposed potential
gender-related differences in manifestation of prenatal distress,
it might be of interest to further investigate these associations in
clinical samples.

Finally, perceived social support was associated with
pregnancy-related worries, which is in line with previous
results indicating the protective effect of social support on
perinatal mental health and specifically pregnancy-related
worries (59, 108). The pregnant partner as well as family and
friends are generally seen by fathers as an important source
of pregnancy-related information (72). Thus, having a strong
supportive social network with peers, family, or friends that
can additionally give advice, potentially also based on their own
experiences, might help to buffer insecurities arising during the
perinatal period.

The results of this study support the assumption that a wider
assessment of pregnancy-related and general worries (75) is
valuable to describe the perspective of expectant fathers in the
prenatal period sufficiently. Still, there are some methodological
issues that should be considered in future research when using
the CWS with expectant fathers. The wording of the item “the
health of someone close to you” did not clearly differentiate
between worry regarding the health of the pregnant partner
or another close person. Even though it is likely that in the
context of this study fathers refer to their pregnant partner when
answering this question, the item leaves room for interpretation.
Further, an investigation of the psychometric properties of the
German version of the CWS (76) and its subscales in expectant
fathers is still needed. Thus, and due to the partly low scale
reliability scores, especially for the subscales socioeconomic and
relationships and health of the baby/other, the results of the

supplementary analyses should be interpreted with caution.
While questionnaires assessing fear of childbirth have been used
in fathers more often in the past (34), questionnaires have
been individually developed for specific study purposes (74)
or available questionnaires have been adapted to the fathers’
needs (122); validated questionnaires assessing paternal concerns
beyond this scope are still missing and it is possible that not all
aspects relevant for fathers are covered by the existing literature.
For example, in Greer’s (66) study, the interviewed fathers had the
strongest concern regarding the consequences of a difficult birth
on themental health of their partner. Further concerns that could
especially arise in fathers during the prenatal period are related
to finding their own role and being able to properly support
their pregnant partner during birth [e.g., (87)]. To identify men
suffering from pregnancy-related worries already in prenatal
care, specific instruments need to be available and evaluated in
expectant fathers (59).

Limitations
This population-based sample was rather homogeneous in terms
of sociodemographic background. All participants were in a
relationship with their pregnant partner. Another limitation
is that the questionnaire-based assessment required a good
understanding of the German language. These characteristics
might limit generalizability of the results. Additionally, a
selection bias might be possible, since only interested fathers
who accompanied their partner to one of the study appointments
were recruited. Further, the current analysis is based on a
cross-sectional assessment, which can highlight associations
among variables but does not allow any causal interpretation
of effects. Due to methodological reasons, it was not possible
to include current pregnancy complications as a predictor
variable. Parity and previous miscarriages were reported by
the pregnant partner and not assessed individually for the
expectant father. It is thus possible that the experience with
birth or miscarriages might differ between the assessed men
and their partners. Further, due to excluding women being
pregnant by reproductive technologies, women with a history
of infertility might not be adequately represented in this
study. It would be of interest to replicate our findings in
a larger, heterogeneous sample including participants with
high-risk status regarding their socioeconomic or psychosocial
background and obstetric history.

Implications
The results of this study give further insight into pregnancy-
specific concerns in a German sample from the general
population. They indicate that pregnancy-related worries were
overall rather low in expectant fathers in our study, who
had an overall average to high educational and income level
and were living in a relationship with the mother of their
child and in a Western country with a universal health
care system and coverage of antenatal care independent of
income or education, as well as entitlement to paid maternity
leave and parental home care. However, for some individual
aspects, the men in the current study reported levels of
major worry. Our results on associated factors and previous
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research indicate that younger first-time fathers with higher
levels of anxiety or depression, fewer financial resources, and
less social support should get more attention in the context of
prenatal care.

Still, fathers express that their perspective and particularly
their emotional well-being are often not recognized in prenatal
care or they hesitate to express these concerns themselves.
Addressing prenatal worries in both parents actively already
prenatally, during ultrasound, or as part of birth preparation
classes might make expectant fathers feel more involved.
Moreover, father-specific settings for men in prenatal routine,
similar to baby massage classes for fathers in the postpartum
period, could serve as a peer-to-peer forum to simultaneously
share potential paternal worries or fears and promote additional
social support (36). This is not only important for the well-
being of the father but might also foster paternal involvement
in caretaking from the beginning with its positive consequences
for the developing father–child relationship. Besides birth-related
topics, more general pregnancy-related issues that may also arise
in the transition to parenthood such as socioeconomic concerns,
as well as the role of being the supportive partner during birth,
should be addressed and investigated in future research. Most
studies investigating pregnancy-related worries in fathers stem
from European and especially Scandinavian countries. However,
the relevance of specific anxieties and concerns might vary
depending on the general access to prenatal care in the specific
region or country as well as on the socioeconomic situation of
the individual family. Moreover, different cultural backgrounds
might substantially affect the societal and personal expectations
on the paternal role and its potentially associated worries. To
enable a comparison across countries and cultures regarding the
generalizability of results, qualitative and quantitative analyses
in samples from diverse backgrounds are needed to identify not
only relevant concerns and worries for expectant fathers but
also associated factors related to specific domains of pregnancy-
related worries. For a general understanding, longitudinal studies
are needed to investigate not only the development of pregnancy-
related worries during pregnancy but also their relevance for the
postnatal period.
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Previous research suggests that the birth of a preterm child with very low birth

weight (VLBW; <1,500 g) can be traumatic for both parents and lead to short-term

consequences like clinical levels of posttraumatic stress symptoms (PTSS) or even to

the development of a Posttraumatic Stress Disorder (PTSD). However, little is known

about possible mid- and long-term psychological consequences in affected parents.

The purpose of this study were (a) to examine the prevalence of parental birth-related

PTSS and PTSD in a group of parents with VLBW preterm infants compared to parents

of full-term infants 5 years after birth and (b) to investigate potential associations with

risk factors for parental PTSS at 5 years postpartum. Perinatal factors (VLBW preterm

or term, perceived stress during birth), psychological factors (perceived social support

and PTSS 4–6 weeks postpartum, psychiatric lifetime diagnosis) and sociodemographic

characteristics (number of children, singleton or multiple birth, socio-economic status),

were included in the analysis. The sample consisted of 144 families (77 VLBW, 67 term

birth) who participated in the prospective longitudinal cohort study “Hamburg study

of VLBW and full-term infant development” (HaFEn-study) and were initially recruited

at three perinatal care centers in Hamburg, Germany. PTSD prevalence and PTSS

of mothers and fathers were assessed with the Impact of Event Scale-Revised (IES-

R), social support with the Questionnaire of Social Support (SOZU-K-22), and lifetime

psychiatric diagnoses with the Structured Clinical Interview for Diagnostic and Statistical

Manual of Mental Disorders, Fourth Edition (SCID-I). Data were analyzed by hierarchic

multiple regression analyses. Results showed that 5 years after birth none of the parents

fulfilled the criteria for a birth-related PTSD diagnosis. For mothers, postnatal PTSS and

a VLBW preterm birth significantly predicted PTSS 5 years postpartum. For fathers,

psychiatric lifetime diagnosis and postnatal PTSS significantly predicted PTSS 5 years

after birth. Early identification of parents with higher risk of PTSS, especially after VLBW

preterm birth, and their clinical needs seems beneficial to reduce the risk of long-term

consequences. More research is needed on the paternal perspective and on potential

effects of preterm birth on both parents and their children’s mental health outcomes.
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INTRODUCTION

The birth of a child can be perceived as traumatic, if
overwhelming feelings of helplessness, fear, loss of control and
pain prevail (1). A preterm birth, in particular that of a very
premature (<32 gestational weeks) or very-low-birth-weight
infant (VLBW, birth weight<1,500g), is regarded as an extremely
stressful event and can in both parents lead to clinical levels
of posttraumatic stress symptoms (PTSS) or might act as a risk
factor for the development of Posttraumatic Stress Disorder
(PTSD) (2, 3). The preterm birth itself usually occurs as a
sudden, often unexpected event that parents face without proper
mental preparation (4). However, a preterm birth is not a single
traumatic incident, but can be perceived as a prolonged, more
complex traumatic experience, as many challenges continue to
exist for months or even years (3).

PTSS as a response to a traumatic event canmanifest in 4main
clusters (a) intrusion of unwanted trauma-related memories, (b)
avoidance of trauma-related thoughts or external reminders, (c)
negative alterations in cognitions and mood, and (d) alterations
in hyperarousal and altered reactivity. The diagnostic criteria for
a PTSD are fulfilled, if symptoms from each of these clusters
are reported and persist for at least 1 month (5). Elevated levels
of PTSS are well-documented in the early postnatal phase after
the birth of a VLBW infant [e.g., (6)]. However, little is known
about possible mid- and long-term consequences. Research on
this topic has focused mainly on mothers; however, fathers
are affected, too, and might respond differently due to gender-
related variations in birth experience and role expectations
(7, 8).

In general, the prevalences of parental PTSD and PTSS vary
between studies due to different diagnostic criteria of the ICD-
10, DSM-IV, and DSM-5, different assessment instruments, time
points and samples. For mothers of moderate to late preterm
infants, Mehler et al. (9) documented a 4% PTSD rate using the
Impact of Event Scale-Revised (IES-R) 3 months postpartum.
Numerous other studies also have shown that mothers of
preterm infants born at variable gestational ages and birth
weights had higher levels of PTSS compared to mothers of
term infants (6, 10–12), whereas some studies did show no
differences (9).

There is some evidence on the persistence of PTSS in affected
mothers. Lotterman et al. (13) reported elevated maternal PTSS
from NICU hospitalization to 6 months after moderate to late
preterm birth. Using the IES-R and structured clinical interviews,
Kersting et al. (3) found no fully developed PTSD in mothers
6 and 14 months after birth of a VLBW infant, but PTSS
significantly higher than those of mothers of term infants. On
the IES-R symptom level, there was a reduction in maternal
avoidance after 14 months, while intrusion persisted. Another
study showed an increase in maternal PTSS from 2 weeks to
18 months postpartum (14). Gondwe et al. (15) reported no
significant decrease of PTSS over 12 months in mothers of low
birth weight infant and Åhlund et al. (16) showed that mothers
of VLBW infants had higher PTSS 2–3 years after birth compared
to mothers from the control group. This is in line with Dikmen-
Yildiz et al. (2) and their finding that in women who experienced

birth-related trauma, preterm birth was a risk factor for delayed
onset of PTSD.

Research on fathers is scarce, however, more studies in recent
years have also included their perspective. Several studies showed
higher PTSS for fathers of preterm children compared to fathers
of term children (6, 9, 17–19).

For fathers of moderate to late preterm children, Mehler et al.
(9) reported 2% PTSD prevalence using the IES-R 3 months after
birth with highest scores on the avoidance subscale. In line with
these findings, Arockiasamy et al. (20) described that the primary
theme for fathers having an infant on the NICU is a sense of lack
of control, and some were affected to such an extent that they had
to remove themselves from the situation. Lefkowitz et al. (21),
using a screening questionnaire, found that 1 month after birth,
8% of fathers had PTSD with highest scores in the hyperarousal
subscale; however, the sample in this study was heterogeneous
since fathers whose children were on the NICU for other reasons
than prematurity were included, too. Previous work that used the
same data as the present study reported a prevalence of 1.4% of
paternal PTSD using a structured clinical interview 4–6 weeks
after birth of a VLBW infant (6).

Studies on the persistence of PTSS in fathers over time
included shorter time periods compared to studies on mothers.
Mehler et al. (9) described a decrease of PTSS in fathers of
low-risk preterm infants from birth to 3 months postpartum.
Alexander et al. (17) reported elevated PTSS in 27% of fathers of
preterm infants 2–4 years after birth using the IES-R. However,
since this was a small cross-sectional study, conclusions about
the long-term course of PTSS cannot be drawn. To the best
of our knowledge, there is no study of paternal posttraumatic
stress symptomatology following the course of a VLBW preterm
child’s development.

According to the revised diathesis-stress model of the etiology
of perinatal PTSD, there are birth-related risk factors, and
also prenatal vulnerability factors and postpartum maintaining
factors (22).

The birth of a VLBW infant itself can be considered as an
important risk factor for parental PTSS since the confrontation
with the fragile and vulnerable baby and its potentially life-
threatening condition, the exhausting time of hospitalization
on the neonatal intensive care unit (NICU) and worries
about possible health risks and prospective disabilities in the
child are challenging aspects (3, 16, 23). Furthermore, the
preterm birth is often associated with both more pregnancy
complications (24) and birth complications (such as operative
births), that are themselves risk factors for postpartum
PTSS (22).

Furthermore, perceived stress during birth is discussed as a
crucial perinatal risk factor and was associated with parental
PTSS 4–6 weeks postpartum (6, 25). Two meta-analyses found
that a negative evaluation of the birth experience independent
from objective medical risk criteria was predictive for maternal
PTSD/PTSS (22, 26).

One important general risk factor is lack of social support,
both during pregnancy, childbirth, and the postpartum transition
into parenthood (8, 22). Perceived social support is related
to PTSS (27, 28) and it might be of special importance for
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parents of preterm children (29). Studies found that perceived
social support did not differ between mothers of preterm or
term babies (9, 12, 30). Results for fathers were ambiguous;
one study found no difference between fathers of preterm and
term infants regarding perceived social support (9), whereas
one study reported that fathers of preterm infants perceived
more social support compared to fathers of term babies (30).
Perceived social support was associated with PTSS shortly after
birth for mothers and fathers (6), several months after birth for
mothers (12), and for fathers of VLBW babies 2–4 years after
birth (17).

One important prenatal vulnerability factor for postpartum
PTSS is a lifetime diagnosis of a psychiatric disorder. The meta-
analysis of Ayers et al. (22) demonstrated that depression in
pregnancy and a history of PTSD are maternal risk factors
for the development of PTSS after birth. This is in line
with the meta-analysis of Grekin and O’Hara (28) who found
pregnancy psychopathology and maternal psychiatric history to
be associated with postpartum PTSS. Two studies demonstrated
the associations between lifetime psychiatric diagnoses and PTSS
∼1 month postpartum not only for mothers but also for fathers
(6, 21).

One important postpartum maintaining risk factor is high
postnatal PTSS levels. One study described that mothers of
VLBW infants had significantly higher PTSS over the course of
14 months postpartum compared to mothers of term infants
(3). Lefkowitz et al. (21) demonstrated that symptom severity
of Acute Stress Disorder some days postpartum predicted PTSS
1 month postpartum in parents whose child was admitted to
the NICU.

Aspects of the family and socio-economic environment might
also be additional risk factors for PTSS. Evidence on parity
is mixed; a meta-analysis found a significant small, positive
effect of parity on postpartum maternal PTSD (22). Other
studies did not report such an association for mothers (15,
31). Interestingly, having previous children was found to be
associated with less PTSS in fathers of very-preterm infants
∼1–2 months postpartum (31). Being parents of multiples
is assumed to be more demanding and stressful than being
parents of a single child (3, 32). Multifetal pregnancies carry
higher risks not only of prematurity, but also of prenatal death,
intrauterine growth restriction, maternal preeclampsia, diabetes,
and hemorrhage during delivery (33), that all may contribute to
increased stress levels.

Literature on socioeconomic status (SES) and its
connection to parental PTSS is quite diverse due to different
conceptualizations of the construct and local sampling
particularities. Evidence on potential differences regarding
factors contributing to SES between parents of VLBW infants
and parents of term infants is mixed (6, 30, 34). One meta-
analysis found no association between SES and maternal
postpartum PTSD (22). In general, the evidence on associations
between SES and PTSS or PTSD seems mixed (26).

The purpose of this study were twofold: (a) to examine the
prevalence of parental birth-related PTSS and PTSD in a group of
parents with VLBW preterm infants compared to parents of full-
term infants 5 years after birth and (b) to investigate potential

risk factors for parental PTSS 5 years postpartum: We expected
the birth of a VLBW infant, higher perceived stress during birth,
low perceived social support, a history of psychiatric diagnosis,
and high postnatal PTSS levels to predict higher PTSS levels 5
years after birth.

MATERIALS AND METHODS

Study Design
All data presented here stem from the prospective cohort study
“Hamburg study of VLBW and full-term infant development”
(HaFEn-Study), amulticenter longitudinal study from the greater
Hamburg area in Germany. Families with VLBW preterm infants
and families with term infants as control group were recruited
between July 2006 and October 2008. The overall aim of the
HaFEn-Study was to examine the association between parental
mental health and child development. Questionnaires, clinical
interviews, development testing, and assessment of parent-child-
interaction were applied during 6 measurement points over 8
years (T1: 4–6 weeks postpartum, T2: after 6 months, T3: 12
months, T4: 24 months, T5: 4.5–5 years, and T6: after 8 years
postpartum). The study followed the Declaration of Helsinki
and Good Clinical Practice Guidelines, and was approved
by the Ethics Committee of the Chamber of Physicians in
Hamburg, Germany.

Participants and Procedure
The recruitment of parents with singletons and multiples
took place in the three largest perinatal medical care centers
in Hamburg, Germany. The following inclusion criteria were
applied for the VLBW preterm group (called “preterm”): being
born preterm (<37 weeks of gestation) and a birth weight of
<1,500 g. Multiples were included when at least one infant
was born with VLBW. All VLBW infants were born preterm.
Inclusion criteria for the term group (called “term”) were ≥37
weeks of gestation for singletons and ≥34 weeks for multiples.
The following exclusion criteria were applied for the preterm
and term group: insufficient language skills, inability to follow
study procedures, premature discharge, residing too far from the
study center, and infant death before the first assessment. Four
to six weeks after the birth, while the child was treated in the
NICU, parents were informed about the study and asked for their
participation. As a control group, parents with full-term infants
born in the participating centers were selected via file withdrawal,
contacted within the first week after birth and also assessed at 4–6
weeks postpartum, if interested. The sample selection is depicted
in Figure 1. Informed consent was obtained. In the present study,
data from T1 and T5 were analyzed. Only families in which at
least one parent answered the questionnaire for the assessment
of PTSS were included in the present analysis. Statistical analyses
were conducted separately for mothers and fathers.

Variables and Instruments
PTSD and PTSS

For the assessment of PTSS level 5 years after birth (T5) as
the outcome variable and PTSS level 4–6 weeks postpartum
(T1) as predictor variable, the German version of the Impact
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FIGURE 1 | Sample selection (*non-eligible due to inability to follow study procedures, insufficient German language skills, residing too far away from study center,

premature discharge, and child death before the first assessment).

of Event Scale-Revised (IES-R) was used (35, 36). This 22 item
self-report questionnaire assesses the level of posttraumatic stress
symptoms based on the DSM-IV diagnostic criteria across the
three PTSD categories intrusions (7 items), avoidance (8 items),
and hyperarousal (7 items) during the past 7 days with higher
scores representing higher levels of PTSS. The questionnaire
is answered with 4 response categories (0 = “not at all” to
5 = “extremely”), with a maximum total score of 110 and
higher scores indicating higher symptom levels. Additionally, a
diagnostic cut-off score can be used to screen for cases with
severe symptomatology. The cut-off score is based on a formula
accounting the subscale scores, calculated as X = −0.02 ×

intrusion score+ 0.07× avoidance score+ 0.15× hyperarousal
score – 4.36 [(35), p. 138]. A calculated score > 0.0 indicates a
positive PTSD diagnosis (35). Parents in our study were asked
to answer the questionnaire regarding the birth of their infant.
The psychometric properties of the instrument were found to be
reasonable to good (37). In the present study, the overall scale
showed a good internal consistency at both assessment points for
mothers (Cronbach’s α = 0.88 at T1, α = 0.80 at T5) and fathers
(α = 0.88 at T1 and α = 0.80 at T5).

Perceived Stress During Birth

Perceived stress during birth was measured with a study-
specific questionnaire at T1. The questionnaire assessed how
stressful the parents experienced the birth on a 5-point response
scale. Maternal stress during birth was assessed with 2 items
to differentiate between her perceived stress on a physical as
well as on an emotional level. Paternal stress during birth was
assessed by 1 item asking for the general perceived stress during
birth. For comparison purposes with the paternal perspective,
the mean score of both the maternal items was calculated
and used for the statistical analysis. Items for mothers and
fathers were answered on a scale from 0 “no stress at all” to 5
“very stressful.”

Perceived Social Support

The 22-item short-form of the questionnaire of social support
[SOZU-K-22 (38, 39)] was used to assess perceived social
support 4–6 week postpartum (T1). The items originated from
3 subscales asking for emotional support, instrumental support,
social integration, and furthermore assessed satisfaction with
social support and person of trust. They were being answered on
a 5-point Likert scale (0 = “not true at all” to 5 = “very true”),
the total sum score was used and lower scores indicate lower
levels of perceived social support. The psychometric properties
of the SOZU-K-22 were satisfactory (40). In the present study,
internal consistency of the scale was excellent with α = 0.94 for
both mothers and for fathers.

Psychiatric Lifetime Diagnoses

Psychiatric lifetime diagnoses (including mood, psychotic and
anxiety disorders, and PTSD) were assessed with the Structured
Clinical Interview for Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition [SCID-I (41, 42)]. The
reliability of this widely used structured clinical interview has
been shown (43). For this analysis, a dichotomized variable
was calculated, differentiating between participants without any
symptoms (0) and those with symptoms on a clinical level in any
of the above mentioned modules (1).

SES and Family Variables

Multiple pregnancy, the number of previous children and SES
were assessed at study intake (T1) and included as control
variables into the analysis. The SES was assessed with the German
Winkler-Index (44) that comprises several aspects of education,
occupation and income (45). The self-reported sum score ranges
from 3 to 21 points with higher scores indicating a higher SES.
The SES was calculated separately for mothers and fathers and
was categorized into low (3–7.9), middle (8–13.8), and high
(>13.9) (45).
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Statistical Analysis
First, the sample characteristics and distribution of for maternal
and paternal PTSS at T5 and the control and predictor
variables were investigated based on descriptive statistics.
Pearson correlations were calculated to investigate the bivariate
association between the variables included for the main analysis.
To investigate the research question, hierarchical multiple linear
regression analyses with block-wise entry were conducted. In step
1, themainmodel was tested with the predictor variablesmultiple
pregnancy and number of children, birth status and perceived
stress during birth, perceived social support and psychiatric
lifetime diagnosis. The control variable SES was entered in
step 2, and finally PTSS at T1 as a last control variable at
step 3. Analyses were conducted separately for mothers and
fathers. Missing values in the predictor variables were replaced
using Expectation–Maximization imputation (EM algorithms).
Regarding statistical power for the regression analysis, an
expected minimum effect of medium size, at least n = 109 cases
were necessary to achieve a power of 80% (Gpower 3.1.9.2).
Analyses were conducted with IBM SPSS 22.

RESULTS

Description of the Sample
Sociodemographic characteristics of the sample of n = 144
families (77 VLBW, 67 term birth), consisting of N = 139
mothers (n= 74 VLBW, n= 65 term birth) and N = 104 fathers
(n = 50 VLBW, n = 54 term birth) are depicted in Table 1.
Mothers had a mean age of 32.9 years (SD = 4.61; range = 20
to 45), whereas fathers had an average age of 35.3 years (SD =

5.57; range = 20 to 57). Both the maternal and paternal sample
had mostly an average to high SES at T1. Five years after birth
(T5), most of the participants were married to or in a relationship
with the biological parent of their child. Only a small number of
parents were either divorced or single parent.

Among the preterm group, n = 57 (74.0%) families had
singletons, n = 19 (24.7%) had twins and n = 1 (1.3%) had
triplets. This distribution was different from the term group,
in which n = 59 (88.1%) families had a single child and n= 8
(11.9%) had twins. The birth mode also differed depending on
birth status. In the preterm group, the majority of children
(n= 66; 85.7%) were delivered by a Cesarean section and n= 10
(13.0%) of the women gave birth vaginally. Women in the term
group had fewer Cesarean sections (n = 20, 29.9%) and more
vaginal births (n = 39, 58.2%; for n = 4 of the term group
no information on birth mode was available). In the maternal
sample, gestational age in the VLBW preterm group ranged from
23 to 33 weeks (M = 28.22, SD = 2.56), compared to 34 to 42
weeks (M = 39.08, SD = 1.63) in the term group. Birth weight
ranged from 380 to 1,495 g (M = 1,061, SD = 297.13), and from
1,795 to 4,555 g, respectively (M = 3,309, SD = 635.89). In the
paternal sample, gestational age ranged in the VLBW preterm
group from 23 to 34 (M = 28.36, SD = 2.77), compared to
34 to 42 weeks (M = 39.09, SD = 1.69) in the control group.
Birth weight ranged from 410 to 1,490 g, and from 1,795 to
4,300 g, respectively.

TABLE 1 | Sociodemographic description of the sample.

Mothers (N = 139) Fathers (N = 104)

n % n %

SESa

Low 8 5.8 3 2.9

Middle 56 40.3 34 32.7

High 75 54.0 67 64.4

Marital statusb

Single parent 7 5.0 1 1.0

Relationship with parent of child 22 15.8 17 16.3

In relationship with new partner 1 0.7 – –

Married with parent of child 105 75.5 82 78.8

Divorced/separated 4 2.9 4 3.8

Birth statusa

Preterm birth 74 53.2 50 48.1

Term birth 65 46.8 54 51.9

Parent’s first borna

Yes 40 28.8 34 32.7

No 99 71.2 70 67.3

Number of childrena

One child 80 57.6 55 52.9

Two children 37 26.6 33 31.7

Three children 17 12.2 12 11.5

Four children 3 2.2 1 1.0

No information provided 2 1.4 3 2.9

aAssessed at T1; bassessed at T5.

Prevalence of PTSD and PTSS 5 Years
Postpartum
In Table 2, the distribution for overall PTSS scores 5 years after
birth as well as intrusion, avoidance and hyperarousal are listed.
At T5, the prevalence of PTSD 5 years after birth was 0.0% in both
groups of parents according to the calculated IES-R cut-off score
indicating a PTSD diagnosis. Comparing the IES-R mean scale
scores, mothers and fathers of preterm infants reported higher
level of PTSS at T1 as well as at T5 than parents of term infants
(the SD of the IES-R scores were higher in mothers of preterm
infants compared to mothers of term infants).

Prediction of PTSS in Mothers and Fathers
5 Years Postpartum
Table 3 contains the descriptive statistics of the psychosocial
variables included in this analysis, separately for mothers and
fathers and preterm and term groups. Mothers and fathers of a
preterm infant reported higher postnatal PTSS levels and higher
stress during birth compared to parents of term infants. Postnatal
perceived social support was comparable for mothers and fathers
and slightly lower in the term compared to the preterm group.
Additionally, regarding lifetime psychiatric diagnosis assessed at
T1, n = 37 (26.6%) of mothers and n = 9 (8.7%) of fathers
fulfilled the diagnostic criteria (for more detailed information see
Supplementary Table 1).
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TABLE 2 | Descriptive statistics for the outcome variable PTSS at T5.

Mothers (N = 139)

Preterm (n = 74) Term (n = 65)

M (SD) Range M (SD) Range

Overall PTSSb 13.84 (13.04) 0–52 6.00 (6.19) 0–20

Intrusion 5.56 (5.40) 0–21 3.26 (3.95) 0–15

Avoidance 3.35 (5.05) 0–24 0.56 (1.44) 0–7

Hyperarousal 2.95 (3.76) 0–13 0.67 (1.71) 0–9

Fathers (N = 104)

Preterm (n = 50) Term (n = 54)

M (SD) Range M (SD) Range

Overall PTSSb 6.67 (6.56) 0–21 4.20 (5.31) 0–26

Intrusion 3.08 (3.34) 0–12 2.84 (4.18) 0–23

Avoidance 2.21 (3.59) 0–15 0.40 (1.05) 0–5

Hyperarousal 1.38 (1.74) 0–6 0.96 (2.33) 0–12

M, mean; SD, standard deviation; bassessed at T5.

TABLE 3 | Descriptive statistics for the psychosocial predictor and control

variables.

Mothers (N = 139)

Preterm (n = 74) Term (n = 65)

M (SD) Range M (SD) Range

Overall PTSSa 23.81 (17.60) 0–69 13.30 (10.67) 0–54

Intrusion 9.30 (6.82) 0–25 7.90 (5.90) 0–22

Avoidance 7.27 (7.86) 0–28 2.16 (3.19) 0–14

Hyperarousal 7.21 (7.00) 0–28 3.21 (4.44) 0–19

Perceived stress during birtha 3.44 (1.65) 1–5 2.57 (1.03) 1–5

Perceived social supporta 98.90 (11.67) 59–110 102.29 (7.56) 74–110

Fathers (N = 104)

Preterm (n = 50) Term (n = 54)

M (SD) Range M (SD) Range

Overall PTSSa 20.36 (15.86) 0–54 14.33 (12.68) 0–57

Intrusion 8.64 (6.70) 0–26 7.98 (7.04) 0–31

Avoidance 4.56 (4.78) 0–21 1.49 (2.63) 0–13

Hyperarousal 7.15 (7.26) 0–23 4.87 (5.21) 0–20

Perceived stress during birtha 3.23 (1.55) 1–5 2.27 (1.27) 1–5

Perceived social supporta 98.04 (12.11) 60–110 101.13 (7.34) 83–110

M, mean; SD, standard deviation; aassessed at T1.

Bivariate Correlations Between Included
Variables
Zero-order correlations of the included variables are listed
in Table 4. For maternal PTSS level at T5, negative small
to medium-sized correlations were reported with birth status
and perceived social support. Positive small to medium-sized

correlations were reported for perceived stress during birth as
well as with a prior psychiatric lifetime diagnosis at T1. PTSS level
a T5 showed the strongest correlations with PTSS level at T1.

For fathers, small to medium-sized positive correlations were
reported for PTSS level at T5 with multiple pregnancy and
number of children. A small negative correlation of PTSS level at
T5 was found with perceived social support. As for mothers, the
strongest correlation of PTSS level at T5 was found with PTSS
at T1.

Results of the multiple regression analysis are listed in
Table 5. To take into account the right-skewed distribution of
the outcome variable PTSS at T5 for mothers (skewness = 1.51,
kurtosis = 1.92) and fathers (skewness = 1.06, kurtosis = 0.35),
multiple regression analyses were conducted with bootstrapping.
In total, 33% of variance in maternal PTSS at T5 was predicted by
the final model. In the first step, the predictor variables explained
21% of variance in PTSS at T5 (∆R²adj = 0.206, p = 0.000),
with birth status and perceived social support having significant,
negative, and perceived stress during birth a significant, positive
effect on PTSS at T5. At step 2, adding SES as a control variable
did not significantly increase the amount of explained variance
(∆R²adj = 0.002, p = 0.599). However, the effect of perceived
social support was no longer significant. Adding the control
variable PTSS at T1 in the third and last step explained an
additional 12% of variance in maternal PTSS at T5 (∆R²adj =
0.122, p = 0.000). The effect of perceived stress during birth was
no longer significant. Thus, birth status and PTSS level at T1 were
the only significant predictors. Women who gave birth preterm
and reported higher PTSS level at T1 also reported higher PTSS
at T5.

For fathers, a total of 43% of variance was predicted by
the included variables. In the first step, the predictor variables
explained 21% of variance in paternal PTSS at T5, with multiple
pregnancy having a significant positive, and both perceived stress
during birth and DSM lifetime diagnosis having a significant,
negative effect on paternal PTSS at T5. Adding SES as a control
variable into the model in the second step did not significantly
explain additional variance in paternal PTSS at T5 (∆R²adj =
0.004, p = 0.469). Adding the control variable PTSS at T1 in
the third and final step significantly explained an additional 21%
of variance in PTSS at T5 (∆R²adj = 0.212, p = 0.000), with
a positive direction of effects. In this final model, the effects
of multiple pregnancy and perceived stress during birth turned
insignificant. Thus, fathers with a psychiatric lifetime diagnosis
and higher PTSS at T1 reported significantly higher PTSS at T5.

Sensitivity Analyses
To investigate stability of the results, regression analyses for
mothers and fathers were repeated first including only cases
without missing data. Results for the significant effects were
confirmed for mothers. For fathers, the effect of psychiatric
lifetime diagnosis turned insignificant.

Additionally, an analysis on differences between
responders and non-responders at T5 was conducted (see
Supplementary Table 2) in order to examine whether T1
participants differed from T5 participants regarding age, SES,
PTSS at T1, number of children, birth status, whether the child

Frontiers in Psychiatry | www.frontiersin.org 6 December 2020 | Volume 11 | Article 575429255

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Barthel et al. PTSD 5 Years After Preterm Birth

TABLE 4 | Correlations of the included variables for mothers (above diagonal, n = 137) and fathers (below diagonal, n = 102).

1 2 3 4 5 6 7 8 9

1 PTSSb – −0.12 −0.03 −0.02 −0.36** 0.31** −0.26** 0.23** 0.57**

2 SESa
−0.04 – 0.11 0.02 0.11 −0.12 0.15** −0.01 −0.16

3 Multiple pregnancya (yes/no) 0.36** 0.16 – 0.55** −0.18* −0.03 0.06 0.11 −0.06

4 Number of childrena 0.21* 0.33** 0.48** – −0.08 −0.16 0.11 0.02 −0.11

5 Birth statusa (preterm/term) −0.19 0.28** −0.18 0.06 – −0.39** 0.11 −0.16 −0.36**

6 Perceived stress during birtha 0.17 −0.24* −0.10 −0.16 −0.37** – −0.14 0.13 0.35**

7 Perceived social supporta −0.20* 0.25** −0.07 0.02 0.20* −0.11 – −0.12 −0.41**

8 Psychiatric lifetime diagnosisa −0.18 −0.12 0.07 0.08 0.01 0.12 −0.01 – 0.31**

9 PTSSa 0.62** −0.16 0.31** 0.18 −0.20* 0.34** −0.19 0.04 –

aAssessed at T1; bassessed at T5; *p < 0.05, **p < 0.01.

TABLE 5 | Prediction of maternal and paternal PTSS symptoms at T5.

Maternal PTSS at T5 Paternal PTSS at T5

Steps B SE B+ p 95% CI+ B SE B+ p 95% CI+

1 Constant 24.84 11.61 0.039 1.57 45.99 9.27 6.12 0.140 −2.80 21.45

Multiple pregnancya −3.04 2.35 0.195 −7.67 1.59 4.71 2.12 0.033 0.38 9.30

Number of childrena 0.92 1.35 0.503 −1.53 3.63 0.81 1.09 0.476 −1.27 2.68

Birth statusa –5.55 1.76 0.002 –9.36 –1.95 −0.20 1.13 0.863 −2.43 2.20

Perceived stress during birtha 1.78 0.72 0.015 0.35 3.21 0.80 0.34 0.024 0.11 1.48

Perceived social supporta −0.19 0.11 0.073 −0.40 0.03 −0.08 0.06 0.149 −0.19 0.03

DSM lifetime diagnosisa 3.36 1.85 0.076 −0.12 6.91 –4.26 1.00 0.001 –6.41 –2.29

R²adj = 0.206, p = 0.000 R²adj = 0.208, p = 0.000

2 Constant 26.01 11.81 0.032 2.06 47.63 9.62 6.29 0.132 −2.72 21.94

Multiple pregnancya −2.86 2.34 0.216 −7.43 1.74 4.79 2.10 0.031 0.56 9.29

Number of childrena 0.87 1.33 0.519 −1.54 3.53 0.98 1.11 0.394 −1.12 2.89

Birth statusa –5.47 1.77 0.003 –9.28 –1.88 −0.03 1.18 0.981 −2.34 2.41

Perceived stress during birtha 1.75 0.73 0.016 0.28 3.24 0.78 0.35 0.027 0.10 1.46

Perceived social supporta −0.19 0.11 0.079 −0.40 0.04 −0.07 0.06 0.206 −0.18 0.04

DSM lifetime diagnosisa 3.37 1.87 0.077 −0.14 6.98 –4.44 1.03 0.001 –6.73 –2.44

SES −0.12 0.19 0.537 −0.50 0.27 −0.11 0.13 0.414 −0.35 0.13

R²adj = 0.201, p = 0.000 R²adj = 0.204, p = 0.000

3 Constant 6.49 12.39 0.598 −17.42 28.32 5.01 5.22 0.345 −5.05 15.60

Multiple pregnancya −1.93 2.26 0.394 −6.21 2.78 2.41 1.75 0.173 −1.06 6.11

Number of childrena 0.98 1.25 0.435 −1.49 3.55 0.38 0.86 0.657 −1.39 1.99

Birth statusa –3.40 1.52 0.029 –6.81 –0.14 −0.31 1.03 0.767 −2.38 1.83

Perceived stress during birtha 0.90 0.71 0.205 −0.57 2.35 0.06 0.33 0.854 −0.65 0.83

Perceived social supporta −0.04 0.11 0.704 −0.27 0.20 −0.05 0.05 0.322 −0.14 0.05

DSM lifetime diagnosisa 1.21 1.84 0.515 −2.37 4.98 –3.92 1.04 0.001 –6.30 –1.93

SESa
−0.05 0.17 0.789 −0.38 0.26 0.02 0.12 0.892 −0.21 0.24

Postnatal PTSSa 0.31 0.08 0.000 0.15 0.49 0.22 0.05 0.000 0.13 0.31

R²adj = 0.325, p = 0.000 R²adj = 0.426, p = 0.000

aassessed at T1; bassessed at T5; bold font indicates statistical significance. +Standard errors and confidence intervals are based on BCa-bootstrapping with 5,000 BCa samples.

was the parent’s firstborn and regarding psychiatric lifetime
diagnosis. Small differences were found for maternal age, with
those participating at T5 being older than those nonresponding

at T5, t(270) = −2.36, p < 0.05. For fathers, a small difference
was found for SES, with responders having a slightly higher
SES than non-responders, t(223) = 2.34, p < 0.05. Significantly
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fewer responders fulfilled the criteria for a psychiatric lifetime
diagnosis at T1 compared to non-responders, χ²(2) = 40.24,
p < 0.01.

DISCUSSION

This study aimed at examining the prevalence of parental birth-
related PTSD and PTSS 5 years after the birth of a VLBW
infant compared to parents of full-term infants and investigating
potential risk factors for birth-related traumatic stress symptoms
5 years postpartum.

Five years postpartum, none of the parents fulfilled the cut-off
criteria indicating a PTSD diagnosis based on the calculated IES-
R formula (35) and the overall average level of PTSS was quite
low. This finding contradicts the common view that the birth
of a VLBW infant as such may often lead to ongoing parental
traumatization and mental health impairment (3). Nevertheless,
parents of VLBW infants were more affected by PTSS compared
to parents of term infants; this is in line with other studies (3, 16).
Even at 5 years postpartum, the birth status was associated with
PTSS in mothers. This finding suggests that for some women,
giving birth to a VLBW infant might be burdening for quite a
long time.

For the mothers, one third of the variance was explained by
the final model. Having a preterm VLBW infant and higher PTSS
symptoms in the postnatal phase were significant risk factors for
PTSS 5 years after birth for mothers. For the fathers, almost 43%
of the variance was explained by the final model. Significant risk
factors were a previous psychiatric lifetime diagnosis and higher
PTSS symptoms shortly after birth. Interestingly, the birth status
of their infant was not relevant for the fathers.

As expected, the present study showed a moderate association
between birth-related PTSS at 4–6 weeks postpartum and PTSS
at 5 years postpartum for mothers and fathers. Compared to
the other included predictor and control variables, PTSS at
4–6 weeks postpartum explained individually the highest amount
of variance formaternal and paternal PTSS at 5 years postpartum.
These associations demonstrate a relevance of PTSS up to
5 years after birth. Parental posttraumatic stress can affect the
development of parent-child-relationships and child outcome.
For example, mothers with more PTSS were less effective in
structuring interactions with their preterm children (46). Further,
posttraumatic stress after preterm births in parents has been
found to lead to disruptions in parenting, specifically more
controlling and less sensitive parent-infant interactions, cognitive
distortions, and consecutive child attachment and behavior
problems (47, 48). These potential effects have to be taken into
account when evaluating parental PTSS (46). Thus, high levels
of parental PTSS that become evident in the NICU period
may indicate a need for early clinical intervention to prevent
later chronification and impaired mental health outcome on the
expense of family relations and child development.

The hypothesis on the association between lifetime diagnosis
of mental disorder and PTSS 5 years after birth has been
confirmed in our study for fathers. Literature shows that there are
barriers for men for seeking psychological support (7, 49). This

knowledge and our results point to the importance of offering
counseling that is suitable for these particularly vulnerable men
and testing alternative ways of providing support (49).

One relatively general risk factor is the lack of social support
(22). In our study, parents of a VLBW infant did not report
different levels of social support compared to parents of a term
infant, which is in line with previous research (9, 12, 30).
Furthermore, perceived social support 4–6 weeks postpartum
showed a negative bivariate association with PTSS 5 years later
for both parents, but the association turned insignificant in
multiple regression analysis. This result was unexpected since
previous research has shown a close connection between low
social support and PTSS from some weeks up to 2 years after
birth (6, 12, 17). One explanation for this result might be that lack
of social support played an important role for the development
of PTSS after birth, as for mothers, a positive moderate sized
bivariate association was found between these two variables.
However, the effect on PTSS symptoms 5 years later was not
strong enough when including more relevant variables into the
model, like perceived stress during birth.

In contrast to recent findings and our hypothesis (6, 22),
perceived stress during birth was not related to PTSS 5 years
postpartum for either mothers or fathers in our study after
accounting for PTSS level early after birth. Comparable to
the effect for social support, this results could be due to the
quite long span between birth and the assessment point. Birth-
related factors seem to be associated with PTSS in the early
postpartum phase (6, 50). SES, having previous children and
multiple pregnancy were not associated with parental PTSS 5
years later.

Overall, average PTSS levels 5 years after birth were rather low
in our sample; however, the level of PTSS varied more strongly
for mothers with VLBW infants than mothers of term infants.
The present study focused specifically on birth-related PTSS. It is
well-documented that parents whose children were hospitalized
due to preterm birth or other serious illness experienced high
levels of parenting or parental stress during the time on the
NICU (51–53) and some months after discharge (54, 55). This
type of stress may derive from diverse sources, e.g., parental
role requirements and their alterations after preterm birth, child
factors like appearance, health and functional outcome, and
NICU environment related stressors (56). Impairment seems
to outlast for longer times compared to postpartum PTSS.
Depending on the general health, mental development, and/or
functional handicap of the child, long lasting consequences on
parental well-being may occur (57–60). More research on the
empirical as well as the theoretical level is needed for better
understanding the association between general stress experienced
by parents and postpartum PTSS.

Implications
PTSS in the early postpartum phase were found to be predictive
for PTSS 5 years after birth for both mothers and fathers. This
certain persistence highlights the importance of early action.
From a clinical perspective, screening of PTSS in both mothers
and fathers of VLBW infants on the NICU is recommended
(6, 17). If indicated, psychological interventions should start on
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the NICU in order to offer support to parents in this highly
vulnerable phase that could prevent the later onset or chronic
course of PTSS (61–63). A family-centered care approach and
the availability of staff with psychosocial expertise in neonatology
settings, that has been promoted recently across Europe and
North-America, is required to serve these needs (64).

Limitations
Our study has several limitations. First, the prevalence of PTSD
was not assessed with a structured clinical interview but by
applying a cut-off point on the IES-R. Second, the IES-R assesses
PTSS according to the symptom clusters of the DSM-IV; thus, the
fourth symptom cluster (negative alterations in cognitions and
mood) introduced in the DSM-5 is not included in the present
study. Third, the measurement of PTSS in postnatal women
might be complicated due to some overlapping characteristics:
some hyperarousal items assessed by the IES-R (e.g., sleeping or
concentration problems) are commonly endorsed by postnatal
women shortly after birth independent of posttraumatic stress
(37). Fourth, we cannot rule out a potential selection bias due to
drop-out of parents since the time of birth or to non-participation
of parents at the assessment 5 years after birth. Our sensitivity
analysis showed that the amount of fathers with a psychiatric
lifetime diagnosis was significantly higher in the non-responder
group. However, for the sociodemographic variables only few
and small differences between both groups were found. Fifth,
the regression analysis of parental PTSS 5 years after birth was
slightly underpowered and the results should be interpreted with
due caution. Sixth, we could not consider further potentially
relevant variables in our analyses, like gestational age in the
preterm group, or for example the health and developmental
status of the 5-year-old child or whether parents had utilized
professional treatment.

Further Research Directions
Our results show that the impact of potential risk and protective
factors on the course of postpartum PTSS in parents of VLBW
infants should be further investigated, taking also characteristics
of the child into account. Additionally, there is a need for
longitudinal analyses of trajectories of postpartum PTSS in both
mothers and fathers of VLBW infants and over the course of
several years. This would help to gain a better understanding
of the development and relevance of PTSS beyond the time
after birth.
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Introduction: Parental cognitions may directly and indirectly contribute to infant sleep

outcomes. This review provides a systematic up-to-date overview of the associations

between parental cognitions and infant sleep problems with special emphasis on

temporal relationships and the content of parental cognitions.

Methods: A systematic literature research in PubMed and Web of Science Core

Collection sensu Liberati and PRISMA guidelines was carried out in March 2020

using the search terms (parent∗ AND infant∗ AND sleep∗ problem∗), including studies

with correlational or control group designs investigating associations between parental

cognitions and sleep problems in children aged 1–6 years.

Results: Twenty-three studies (published from 1985 to 2016) met inclusion criteria,

of which 14 reported group differences or associations between parental sleep-related

cognitions and child sleep outcomes. Nine papers additionally reported on the role

of general parental child-related cognitions not directly pertaining to sleep. Findings

from longitudinal studies suggest that parental cognitions often preceded child sleep

problems. Cognitions pertaining to difficulties with limit-setting were especially prevalent

in parents of poor sleepers and were positively associated with both subjective and

objective measures of child sleep outcomes.

Conclusions: Parental cognitions appear to play a pivotal role for the development and

maintenance of sleep problems in young children, arguing that parents’ attitudes and

beliefs regarding child sleep inadvertently prompts parental behavior toward adverse

sleep in offspring. Associations are however based on maternal reports and small to

moderate effect sizes. Thus, additional parental factors such as mental health or self-

efficacy, as well as additional offspring factors including temperamental dispositions and

regulatory abilities, require consideration in further studies.

Keywords: infant, child, sleep problem, parental, maternal, paternal cognition

261

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2020.554221
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2020.554221&domain=pdf&date_stamp=2020-12-21
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles
https://creativecommons.org/licenses/by/4.0/
mailto:susanne.knappe@tu-dresden.de
https://doi.org/10.3389/fpsyt.2020.554221
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.554221/full


Knappe et al. Parental Cognitions About Infant Sleep

INTRODUCTION

Infant sleep patterns develop rapidly over the 1st year of
life. During the 1st months of development, infant sleep is
fractionated into numerous sessions that last for about 4 h
throughout the day. After 6 months, sleep becomes more
stable, with night sleep duration increasing and daytime sleep
decreasing simultaneously (1, 2). By the age of 12 months, most
infants no longer need to be fed at night and sleep patterns further
consolidate, with longer periods of uninterrupted sleep and a
smaller number and duration of nighttime awakenings (1, 3–6).
Albeit the majority of infants develop stable sleeping behaviors
and self-soothing abilities at 12months of age (7), sleep continues
to be fragmented and disrupted in some infants after this period
(8). Hence, sleep issues in toddlerhood and childhood are a
major parental concern in childrearing, a primary reason for the
interruption of parental sleep, and a common subject of referrals
to professional care (9–11). According to parents and child-care
professionals, bedtime, or night waking problems are the most
common infant sleep problems (8, 10, 12–14). Prevalence rates
of infant sleep problems consistently range between 20 and 30
percent across studies in newborns, infants, and toddlers (12, 15,
16).When left untreated, they pose a substantial risk to persist (8)
until preschool age (17), leading to a number of adverse outcomes
in later child development such as behavioral problems or lower
cognitive performance [(18–20)]. In addition, sleep problems
interfere with parental mental and physical health (21, 22) and
are associated with increased levels of parenting stress (23, 24).

Risk factors for sleep problems include child variables
such as temperament (25) and genetic factors (26), parent-
centered variables such as parental mental health (22, 27)
and psychological functioning (28), as well as marital
stability (29, 30), and parenting behaviors promoting the
implementation/consolidation of stable bedtime routines (31–
33) or parental involvement at nighttime (34) [see (35) for
a recent overview]. Sadeh et al. (36) reviewed that parental
behaviors such as interactions at bedtime, soothing strategies
and limit-setting strategies were linked directly to infant sleep
variables. In fact, active parental involvement at nighttime
and excessive comforting have consistently been linked to
sleep onset difficulties and night awakening problems in
infants and young children (7, 34, 37–42). Soothing, holding
or feeding until the child falls asleep, as well as parental
presence at bedtime in general, may interfere with the child’s
development of self-soothing abilities and falling asleep
independently. Following Sadeh et al., excessive parental
concerns regarding the limitation of personal involvement
at nighttime were associated with disrupted sleep in toddlers
and infants. In contrast, minimal parental assistance and early
encouragement of infants’ autonomy were associated with
more consolidated sleep (36). As parental cognitions drive
parents’ behaviors around infant sleep, a better understanding
of the temporal relationships and contents of parental
expectations, attitudes, concerns, and beliefs is warranted
to inform targeted behavioral interventions for improving
infants’ sleep.

In sum, this review contributes to the field by an actualized
literature overview, considering specific parental cognitions, and
extending the infant age range up to preschoolers. The term
cognition is understood as perceptions, attitudes and beliefs
regarding their child’s behavior (here: child’s sleep) including
concerns, worries, and fears about the child’s sleep. In this
sense, Sadeh et al. included four studies directly examining
the link between cognitions (defined as perceptions, attitudes,
expectations, and interpretations about infant sleep) and sleep
(43–46), and recapitulate that parental cognitions that expressed
difficulties with limit-setting were most strongly associated with
problematic infant sleep behaviors, suggesting that together
with parental health and feeding concerns, parental cognitions
regarding limit-setting might be particularly important when
dealing with sleep onset or night waking issues in young
children. Since completion of their review 10 years ago (in
2010), additional studies have added to this empirical base.
Furthermore, specific parental cognitions about infant sleep or
bedtime situations [cf. (36)] should be broadened tomore general
cognitions on parental feeding and safety concerns as well as
parental self-efficacy during bedtime procedure. These cognitions
may remain relatively stable across a variety of parent-child
interactions and thus affect child sleep quality even when not
specifically related to sleep situations. As sleep problems have
been shown to persist in older children such as preschoolers
(8), we will also review research evidence pertaining to parental
cognitions for sleep onset difficulties and night waking problems
beyond infancy and toddlerhood, up to preschool age.

We systematically review associations of both specific and
general parental child-related cognitions (expectations, attitudes,
concerns, and beliefs) with sleep problems in toddlers and
young children up to 6 years of age. Second, we expect
parental cognitions regarding limit-setting and concerns about
their child’s well-being to be more strongly associated with
sleep problems, as compared to other cognitions such as
doubt about parenting competence. Based on previous findings
on the direction of associations, we argue that parental
cognitions in favor of limit-setting are associated with less sleep
problems, whereas parental concerns are expected to be positively
associated with sleep problems in children.

MATERIALS AND METHODS

A systematic literature review sensu Liberati et al. (47) and
the PRISMA guidelines of the electronic databases PubMed
and Web of Science Core Collection was undertaken. The
same search algorithm was also applied for random search in
Ebscohost databases (including APA PsycArticles, APA PsycInfo,
PSYNDEX Literature with PSYNDEX tests). Publications were
considered eligible if original articles were published in English
or German before March 2020. Given that stable sleep patterns
in infants typically emerge at the end of the 1st year of life
(48), and to account for school entrance as a developmental
milestone (49), only studies that assessed outcome variables
in toddlers and preschool children between the age of 12
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months and 6 years were included. For studies examining
children of mixed ages, a sample mean between 8 months
and 6 years, as well as statistically controls for age in all
relevant data analyses was required. Papers were included when
the association between parental cognitions and child sleep
variables was examined using either a correlational or control
group design.

Variables Assessed
Parental cognitions were defined as any cognition pertaining to
the (own) child, child behavior, interactions with the child and
the relationship with the child, as well as cognitions regarding
parenting and the own role as a parent. General cognitions refer
to stable parental feeding and safety concerns as well as parental
self-efficacy during, but not limited to, bedtime procedure. In
contrast, specific cognitions pertain to specific infant sleep or
bedtime situations. Studies assessing more general concepts
not directly related to parenting and/or the child, for example
overall self-efficacy in major depression, were excluded, as well as
studies examining parental knowledge (rather than cognitions)
on child sleep and healthy sleep practices. Studies mixing up
cognitions and behaviors that were not measured independently,
and therefore did not allow for separate interpretation of results,
were also excluded [e.g., in case of the overall stress score on the
Parenting Stress Index-Short Form [PSI-SF; (50)]].

Child sleep problems were defined by sleep onset difficulties
including sleep onset latency, bedtime resistance, nocturnal
awakening that require parental intervention [e.g., soothing
strategies, reunions with the parent; [(48, 51–53)]. Across
classificatory systems and guidelines for clinically diagnosing
sleep disorders in toddlers and young children, there seems to
be common ground across parents and child-care professionals
regarding the adversity of infant difficulties to initiate ormaintain
sleep during the night, which are referred to as bedtime or
night waking problems. We thus only included studies that
assessed sleep onset latency or the presence, number and duration
of nocturnal awakenings in children from 1 to 6 years. Sleep
efficiency describes the amount of time a child is asleep at night
in proportion to the actual time spent in bed, including nocturnal
awakenings and sleep onset latency. It was therefore considered
as reliable proxy to the aforementioned variables. Likewise,
in clinical samples, primary diagnostic criteria were required
to comprise sleep onset latency and nocturnal awakenings,
in separation from other sleep problems such as nightmares,
somnambulism or sleep disordered breathing.

Search Strategy and Data Extraction
Identification of relevant papers was based on a systematic
literature research in PubMed and Web of Science Core
Collection in March 2020 (Figure 1). The same search algorithm
was also applied for random search in Ebscohost databases
(including APA PsycArticles, APA PsycInfo, PSYNDEX
Literature with PSYNDEX tests) without identifying additional
publications for the review. Searches were conducted in
accordance with the PICO approach (47) using the search terms:
(parent∗ AND infant∗ AND sleep∗ problem∗), with key words
referring to the targeted study population (infants), intervention

or exposure (parenting), and control group and outcome (sleep
problems). Screening of selected records and their reference
lists, as well as Google Scholar and ResearchGate were used
to identify publications not otherwise listed in data bases.
Ninety-nine full-texts were assessed for eligibility, of which 77
were excluded. Hereupon, a full-text analysis was carried out
on N = 23 original study papers. Data extraction using a fully
standardized protocol (see Supplementary Table 1), as well
as screenings and full-text analyses were performed by ALP,
SK, and JM. Duplicates were removed manually. Studies were
excluded when they did not meet inclusion criteria. Reasons for
exclusion were lack of correlational analysis or control group
design (N = 16 studies), lack of assessment on sleep problems (N
= 13 studies), or parental cognitions (N = 27), study population
older than 6 years (N = 10 studies), other than original study
(N = 4 studies: book chapters, reviews, meta-analyses), language
other than English or German (N = 3 studies), and full text
unavailable (N = 3 studies).

Extracted data included general study information such as
name of authors, year of publication, sample size, child age
at sleep assessment, sample type (community/clinical) and
study design, as well as study specific information on sleep
variables and parental cognitions, correlation coefficients,
p-values, effect sizes and directions of group effects and group
comparisons. In acknowledgment of the cultural diversity in
parental sleep practices and child sleep outcomes (54, 55),
information about the cultural and ethnical background
and socioeconomic status (SES) of study samples was
also collected.

RESULTS

Study Characteristics
The majority of original studies (15/23) were published in 2006
or later (range 1985–2016). All included papers were written
in English. Sample sizes varied across studies, from four papers
(studies no. 9, 11, 15, 17) reporting on N < 50 participants,
to three national surveys (studies no. 16, 19, 22) examining up
to N = 2,000 subjects. All studies were observational studies
of which n = 17/23 included cross-sectional control-group and
correlational designs, and n = 5 included a longitudinal design.
One study [Morrel and Steele (43), study no. 3] had both a
cross-sectional correlational design and a longitudinal approach.
The majority of studies was based on community samples, while
five studies (studies no. 4, 12, 14a, 14b, 17) reported on a
clinical sample compared to a community sample. One study
(no. 11) examined children clinically diagnosed with Williams
Syndrome, while another study (no. 7) examined children of
parents raised under communal sleeping arrangements, who
were especially prone to problematic sleep-related cognitions.
Most studies were based on Caucasian samples from Australia,
Canada, the UK and the USA, with only one study from the
USA reporting diversity in their sample (no. 13). Notably, a
total of ten studies (studies no. 4, 6, 7, 10, 12, 14a, 14b,
18, 21, 23) were conducted in Israel, making this cultural
group particularly well-represented in the body of evidence
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FIGURE 1 | Flow chart of study selection.
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assembled here. Most families were indexed as having a middle-
high SES, with only four studies assessing families of more
diverse SES.

Most studies included infants up to 3 years, while three studies
(studies no. 5, 8, 11) included children up to 5 years (referred to as
“preschoolers”). One study (no. 10) examined children between 4
and 6 years of age.

Of the 23 included studies, n = 14 reported on sleep-related
cognitions. Four of these studies were also reviewed by [Sadeh
et al. (36)] (Supplementary Table 2). Meanwhile, nine studies
assessed child-related cognitions not specifically referring to sleep
(Supplementary Table 3). One study (no. 14a, 14b) reported on
both sleep-related and child-related cognitions.

QUESTION 1: ASSOCIATIONS OF
SPECIFIC AND GENERAL PARENTAL
CHILD-RELATED COGNITIONS WITH
SLEEP PROBLEMS

Results for Specific Sleep-Related Parental
Cognitions
Fourteen studies reported on the association of sleep-related
cognitions in parents with offspring sleep outcomes (Table 1).
For child sleep outcomes, the number of nocturnal awakenings
(Seven studies: 4, 6, 7, 8, 10, 11), average duration of
nocturnal awakenings (Two studies: studies no. 4, 8), sleep onset
latency (Two studies: studies no. 4, 7), and sleep efficiency
(study no. 10) were considered (Table 1). Four studies (studies
no. 1, 5, 9, 13) used composite scores of a combination
of sleep variables. The other studies (studies no. 1-4, 12,
14a) reported sum scores for diverse outcome measures on
infant sleep.

Results for General Child-Related Parental
Cognitions
Significant associations between parental cognitions not
specifically pertaining to child sleep and child sleep
variables were expected. These findings are summarized
in Table 2.

As shown in Table 2, seven studies (studies no. 14b, 15-
17, 19, 21, 24) reported findings based on cross-sectional
case control or control group designs, while three studies

(studies no. 18, 20, 22) reported findings based on longitudinal

(i.e., prospective cohort-designs). With regard to offspring
sleep variables, most studies compared sleep problems with a

control group, or used a control-group design. Others created

categorical variables, however, categorization criteria for the

sleep problem group and control group varied across studies.

One paper (no. 14b) compared a group of infants receiving
professional help for their sleep problems to two control
groups, another two papers (studies no. 17, 21) identified
sleep problem groups according to Richman’s criteria (1981).
Three studies (studies no. 15, 18, 22) classified infants with
regard to the presence/absence of night waking problems
or bedtime resistance as well as the number of nocturnal
awakenings per week or sleep duration of <6 consecutive

hours per night (no. 19). Sleep variables further comprised
the number and duration of nocturnal awakenings and sleep
onset latency in minutes for the purpose of group categorization
(studies no. 18, 20, 22).

Overall, 10 studies (studies no. 14b, 15-22, 24) reported
on eight distinct cognitions (indicated in italics) and their
associations with child sleep problems. One study (no. 19)
however, did not find an association between maternal self-
efficacy and overprotectiveness with nocturnal awakenings.
Three studies (studies no. 15, 16, 17) found higher levels of
maternal acceptance and more positive feelings and perceptions
of the child in controls than in sleep problem groups. Of
note, maternal disengagement and distortion were unrelated to
sleep problems in offspring (17). One study (24) also reported
significant correlations between infant nocturnal awakenings
and impaired bonding, parental anger and rejection toward the
infant, as well as accepting parental attitudes toward the child.
Two studies (16, 21) observed that parents of infants with
sleep problems felt more restricted by their parenting duties and
perceived their child to dominate their lives more strongly than
parents of controls. Evidence pertaining to parental self-efficacy
and sense of parental impact was based on two longitudinal
studies (20, 22), and was not observed in cross-sectional studies
(19, 24). Simard et al. [(25); study no. 20] found that parents
of children with a sleep onset latency longer than 15min at
the ages of 50 months, 5 and 6 years felt less self-efficient
as a parent when the child was at the ages of 5, 17, and
29 months. These parents also had a lower sense of parental
impact when the child was aged 5 and 17 months. However,
these associations attenuated to non-significance when analyses
were adjusted for maternal depression. Similarly, self-efficacy and
sense of parental impact measured at ages 5, 17, and 29 months
were significantly lower in parents of infants with nocturnal
awakenings longer than 20min at the age of 29 months (22),
when compared to nocturnal awakenings of <20min or control
groups. Higher levels of maternal overprotection at the ages of
5, 17, and 29 months predicted child sleep problem group-
membership at 29 months, but only in a prospective study (22;
but not in 19).

Scher and Blumberg [no. 18 (68)] examined whether maternal
separation anxiety at 6 months was linked to the infant being
a “waker” at the age of 12 months, and whether the number
of nocturnal awakenings and child sleep onset latency at 12
months differed according to maternal regulation beliefs. Their
results showed that higher levels of separation-related concerns
were reported in mothers of infants who woke up at least
once per night. Moreover, mothers classified as “Bipolars” more
frequently had infants with longer sleep onset latency at 12
months, compared to other groups. Also, nocturnal awakening
was reported most often in infants of mothers with dysfunctional
regulation beliefs (pertaining to co-regulation and facilitation)
as compared to mothers with more functional beliefs (i.e.,
Regulators and Facilitators). Finally, Sadeh et al. [(63), study no.
14b] found that parents of infants with sleep problems attributed
more distress to infant crying sounds compared to parents of
infants without sleep problems, but not compared to married
couples without children.
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TABLE 1 | Studies on sleep related cognitions in parents and offspring sleep.

Authors Cognition type Cognition measure Sleep variables Sleep measure Statistical analysis Significant findings and

effect sizes

1 Morrell (46)a Limit-setting (L)

Anger (A)

Doubt (D)

Feeding (F)

Safety (S)

Total Score (T)

MCISQ Identification of SPG and CG

according to SOL, number and

duration of NA and times slept in

parental bed per week [criteria

after (56)]

Composite score comprising

SOL, number and duration of

NA, total sleep time per night

and weekly hours in parental bed

ISQ

Richman’s sleep diary

Between- group differences in

MCISQ scales using Mann-

Whitney U-tests (two-tailed)

Pearson correlations between

composite sleep score and

MCISQ scales

L (p = 0.0002)

A (p = 0.013)

D (p = 0.0095)

T (p = 0.017)

(SPG > CG for all scales)

L (r = 0.52; p < 0.001)

A (r =0.39; p = 0.002)

D (r = 0.37; p = 0.004)

T (r = 0.48; p < 0.001)

2 Morrell and

Cortina- Borja

(38)a

Composite score

comprising the subscales

limit-setting, anger and

doubt (CS)

MCISQ Identification of SPG and CG

according to SOL, number and

duration of NA and times slept in

parental bed per week [criteria

after (56)]

ISQ Between- group differences in

MCISQ composite score using

one way ANOVA with post-hoc

comparisons of means (Tukey

test)

CS (p < 0.001)

(SPG > CG)

3 Morrell and

Steele (43)

T1: Limit-setting (L)

Anger (A)

Doubt (D)

T2: L&A composite score

MCISQ Identification of SPG and CG at

T1 according to SOL, number

and duration of NA and times

slept in parental bed per week

[criteria after (56)] and according

to maternal criteria at T2

ISQ (T1 and T2) T1: (cross-sectional) Logistic

regression analysis predicting

group membership while

controlling for child age

T2: (longitudinal) Spearman

correlations between L&A and

continuous sleep problem

group membership (member of

SPG at T1 and T2)

T1:

L (R2
= 0.25; p < 0.000)

A (R2
= 0.11; p = 0.001)

T2:

L&A

(rs = 0.528; p < 0.001)

4 Sadeh et al.

(44)b
Limit-setting (L)

Anger (A)

Doubt (D)

Feeding (F)

Safety (S)

Distress (DI)

Limits (L-ISVIS)

Temperament (TE)

PCISQ

ISVIS

Number of NA, SOL,

wakefulness (= total duration of

NA during the night)

SPG= clinical sample searching

help at a child sleep laboratory

CG= children who had never

received professional help for

sleep problems (significant

differences between SPG and

CG in number and duration

of NA)

Actigraphy-based sleep

monitoring

Sleep diary

(both administered for

one week)

Pearson correlations between

PCISQ and ISVIS cognition

scales and sleep variables

measured objectively and

subjectively

Between-group differences in

MCISQ and ISVIS scales

using MANCOVA

Wakefulness (obj.):

D (r = −0.33; p < 0.001)

Wakefulness (subj):

L (r = 0.40; p < 0.001)

A (r = 0.28; p < 0.05)

TE (r = 0.23; p < 0.05)

Number of NA (obj.):

D (r = −0.22; p < 0.05)

Number of NA (subj.):

L (r = 0.28; p < 0.01)

A (r = 0.24; p < 0.05)

SOL (obj.):

A (r = 0.21; p < 0.05)

D (r = 0.30; p < 0.001)

Between-group differences:

L (F = 11.88; p < 0.001

L-ISVIS (F = 4.46; p < 0.05)

(SPG > CG for both scales)

5 Johnson and

McMahon

(15)

Composite score

comprising 14 items on

limit-setting, anger and

doubt (CS)

MCISQ Composite score comprising

SOL, number and duration of

NA, time slept in parental bed

and use of sleep aids

TCSQ Correlational analysis between

sleep and cognition composite

scores

CS (r = 0.39; p < 0.01)

(Continued)
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TABLE 1 | Continued

Authors Cognition type Cognition measure Sleep variables Sleep measure Statistical analysis Significant findings and

effect sizes

6 Tikotzky and

Sadeh (39)

Distress (DI)

Limits (L-ISVIS)

(assessed during

pregnancy, at 1, 6 and

12 months)

ISVIS Number of NA Actigraphy-based sleep

monitoring

Sleep diary

(both administered four

consecutive nights)

BISQ

Pearson correlations between

number of NA assessed by

actigraphy, sleep diary and

BISQ and ISVIS scales

SEM-analysis (maximum

likelihood method) cross legged

effects of 6 months parental

cognitions (D&L-ISVIS) on 12

months infant NA(subj. and obj.)

after controlling for infant sleep

at 6 months and vice versa

NA sleep diary:

DI p (r = 0.22; p < 0.05)

DI 6m (r = 0.25; p < 0.05)

DI 12m (r = 0.28; p < 0.01)

L p (r = −0.21; p < 0.05)

L 1m (r = −0.26; p < 0.05)

L 6m (r = −0.28; p < 0.01)

L 12m (r = −0.27; p < 0.01)

NA BISQ:

DI 6m (r = 0.36; p < 0.001)

DI 12m (r = 0.25; p < 0.05)

L 1m (r = −0.23: p < 0.05)

L 6m (r = −0.41; p < 0.001)

L 12m (r = −0.27; p < 0.05)

Cognitions 6m on sleep

12m (P = 0.46; p < 0.05)

Sleep 6m on cognitions

12m (P = −0.27; p < 0.05)

7 Tikotzky et al.

(45)b
Limit-setting (L)

Anger (A)

Doubt (D)

Feeding (F)

Safety (S)

Distress (DI)

Limits (L-ISVIS)

Temperament (TE)

PCISQ

ISVIS

Number of NA

Number of NA and SOL

Sleep diary

(administered five

consecutive nights)

BISQ

Pearson correlations between

PCISQ and ISVIS cognition

scales and number of NA and

SOL

NA sleep diary:

L (r = 0.21), F (r = 0.23),

DI (r = 0.23)

NA BCISQ:

L (r = 0.18), D (r = 0.17),

TE (r = 0.19)

SOL BCISQ:

F (r = 0.19), S (r = 0.19),

L-ISVIS (r = −0.19)

(p < 0.05 for all correlations)

8 Coulombe

and Reid (57)

Limit-setting (L-NVS)

Active comforting (AC)

Reward (R)

Punishment (P)

NVS Number of NA per night and

week (multiplied)

Duration of average NA

ISQ- A Pearson correlations between

NVS-scales and number and

duration of NA

Number of NA:

L-NVS (r = −0.20; p < 0.01)

AC (r = 0.30; p < 0.01)

P (r = −0.18; p < 0.05)

Duration of NA:

L-NVS (r = −0.22; p < 0.01)

9 Teti and

Crosby (58)

Worries about infant’s

physical and emotional

needs (9 items of L&F)

Helplessness and loss of

control (3 items of A&D)

MCISQ Night waking score containing

information of average number

and duration of NA

Infant sleep diary

(administered seven

consecutive nights)

Partial correlations between

maternal cognitions and night

waking score statistically

controlling for child age

Worries (r = 0.36; p < 0.05)

(Continued)
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TABLE 1 | Continued

Authors Cognition type Cognition measure Sleep variables Sleep measure Statistical analysis Significant findings and

effect sizes

10 Tikotzky and

Shaashua

(59)

Limit-setting (L)

Distress (DI)

Limit-setting (L-ISVIS)

Limit-setting composite

score (LSC) comprising

transferred L-scores and

L-ISVIS-scores

(assessed at 12 months)

MCISQ

ISVIS

Number of NA

Sleep efficiency

Number of NA

Number of NA

Actigraphy-based sleep

monitoring

Sleep diary

(both administered four

consecutive nights)

BCSQ

Pearson correlations between

MCISQ and ISVIS scores at 12

months and subjective and

objective sleep measures at 4

years

Multiple regression analyses

with LSC scores at 12 months

as predictors of NA (obj.) and

sleep efficiency (obj.) at 4 years

NA (obj.):

L (r = 0.36; p < 0.001)

L-ISVIS (r = –0.28; p < 0.05)

LSC (r = –0.35; p < 0.001)

Sleep efficiency (obj.):

L (r = –0.27; p < 0.05)

LSC (r = 0.27; p < 0.05)

LSC at 12 months on NA

(obj.) at 4 years (β = –0.27;

p < 0.05; explained

variance =7%)

11 Axelsson

et al. (60)

Distress (DI)

Limits (L-ISVIS)

Temperament (TE)

ISVIS Number of NA BISQ Kendall’s t correlations between

NA and ISVIS- scales calculated

separately for WS and TD group

Group (TD):

DI [t(12) = 0.55; p = I15)

L-ISVIS [t(12) = –0.56; p

= 0.013)

12 Golik et al.

(61)a
Limit-setting (L)

Anger (A)

Doubt (D)

Feeding (F)

Safety (S)

Total (T)

MCISQ SPG= children diagnosed as

having behavioral insomnia of

childhood based on ICSD criteria

CG = children never having

received professional help for

sleep problems

Between-group differences in

MCISQ scales using

independent t-tests or ANOVA

T (p < 0.01)

A (p < 0.05)

D (p < 0.05)

F (p < 0.05)

(SPG > CG for all scales)

13 Lemery-

Chalfant et al.

(62)a

Total (T) MCISQ Composite sleep dysregulation

score comprising sleep onset

difficulties, night waking and

need of parental assistance in

falling asleep (five items)

ITSEA Multilevel processing to test

process models

T significantly predicted infant

sleep dysregulation score

14a Sadeh et al.

(63)b
Distress (DI) ISVIS SPG = couples who sought help

for their infant night waking

problems

CG1 = couples with no reported

infant sleep problems

CG2 = childless married

General linear mixed models

based on the Proc Mixed

procedure c with group

membership as independent

variable and post-hoc

comparisons of means

DI (F = 6.93; p < 0.005)

SPG > CG2

(t = 3.46; p < 0.0005)

Papers are listed by publication year and then alphabetically. For the sake of parsimony, only significant findings are reported in the last column.

MCISQ, Maternal Cognitions about Infant Sleep Questionnaire; SPG, sleep problem group; CG, control group; SOL, sleep onset latency; NA , nocturnal awakenings; ISQ, Infant Sleep Questionnaire; T1, time one; T2, time two; PCISQ,

Parental Cognitions about Infant Sleep Questionnaire; ISVIS, Infant Sleep Vignettes Interpretations Scale; obj. , objectively; subj. , subjectively; TCSQ, Tayside Children’s Sleep Questionnaire; BISQ, Brief Infant Sleep Questionnaire; NVS,

Night Waking Vignettes Scale; ISQ-A, Infant Sleep Questionnaire adapted for use by parents of preschool-aged children; BCSQ, Brief Child Sleep Questionnaire; ITSEA, Infant Toddler Social and Emotional Assessment.
aStudies solely reporting p-values, without giving information about effect sizes or reporting neither p-values nor effect sizes.
bStudies assessing cognitions of fathers in addition to those of mothers. Significant findings are presented for both mothers and fathers. In case of separate analyses and significant outcomes for both genders, only those of the mother

were reported in order to maintain a clear and decided structure of tables.
cAfter (64).
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TABLE 2 | Studies on child-related cognitions not referring to sleep.

Authors Cognition type Cognitions measure Sleep variable Sleep measure Statistical analysis Significant findings and

effect sizes

15 Lozoff et al. (65) Categorical variable:

Maternal accepting attitude

toward the child yes/no

(MAA)

Interview ratings using

Ainsworth’s

one-to-nine-point scale

ranging from one highly

rejecting to nine highly

accepting [interrater

reliability = 85%; (54)]

Identification of SPG and

CG according to

presence/absence of night

waking problems or

bedtime struggles occurring

at least three times per

week during the months

prior to the interview

Standardized interview

carried out by two

independent coder- raters

at the pediatric facility [mean

agreement per item =95%;

(54)]

Between-group differences

in MAA using Fisher exact

test

Discriminant analysis

MAA (p = 0.006)

(SPG < CG)

MAA contributed to

discriminating SPG from CG

at a significant level

(F=1.11) as part of a model

comprising five variables

[F (5,26) = 9.39; p = 0.0001]

16 Scott and

Richards (66)

Attitude toward motherhood

(ATM) (“very negative/

unhappy” through “generally

negative,” “partially

negative,” “philosophical

acceptance” (i.e., “it’s all

part of childhood”) to

“neutral,” “generally

positive,” and “very positive/

excellent”)

Perception of baby as

dominating (Baby does not

dominate my life at all-totally

dominates my life)

Ratings on 7-point scale

using information from

different sections of a

questionnaire containing

closed and open questions

with spaces left open for the

mothers to add their

comments (57% of the

questionnaires could be

satisfactorily coded for this

variable)

7-point dominating scale

in questionnaire

Identification of SPG and

CG according to number of

NA per week (SPG> five

nights; CG < five nights)

Night waking scale in

questionnaire containing

closed and open questions

with spaces left open for the

mothers to add their

comments

Between-group differences

in ATM using independent

t-tests

ATM (p < 0.001)

(SPG < CG)

Dominating scale: yes (t =

5.69; p < 0.001)

(SPG>CG)

17 Benoit et al. (67) Classification of the

mother’s overall perceptions

of and relationship with her

infant (balanced,

disengaged or distorted)

Ratings of recorded

information obtained in the

Working Model of the Child

Interview using eight

anchored, 5-point rating

scales (Interrater

agreement= 0.53% in this

study)

Identification of SPG and

CG according to SOL,

number and duration of NA

and times slept in parental

bed per week [criteria after

(56)]

Between-group differences

in classification type using

Pearson’s chi-squared test

(x2) for categorical

data

Balanced (x2 = 7.51; df = 2;

P = 0.02; Cramer V = 0.45)

(SPG < CG)

18 Scher and

Blumberg (68)

Categorical variable:

Maternal Separation Anxiety

(MSA) (low, average, high

levels of separation

concerns)

Categorical variable:

Maternal orientation toward

the infant (MO) (Facilitator,

Regulator, Reciprocator and

Bipolar)

(assessed at 6

months, respectively)

ESI

(administered following a

brief separation event)

FRQ

Dichotomous variable:

“Wakers” (=Children waking

up at least once every night;

53% of included children)

vs. “Non-wakers” (47% of

children)

SOL in minutes

Average number of NA

per night

Sleep

Questionnaire

Group differences in MSA

between wakers and non

wakers using Pearson’s chi-

squared test (x2) for

categorical data

Group differences in SOL

and NA between MO-

categories using ANOVA

(group differences in NA

were only significant in

firstborns, n = 32)

MSA (x2 = 5.5; P < 0.05)

(SPG > CG)

SOL (F = 2.88; p < 0.05)

(Bipolar> Reciprocator)

NA (F = 2.95; p < 0.05)

(Facilitators< Reciprocators

and Bipolars<Regulators)

(Continued)

F
ro
n
tie
rs

in
P
syc

h
ia
try

|
w
w
w
.fro

n
tie
rsin

.o
rg

9
D
e
c
e
m
b
e
r
2
0
2
0
|
V
o
lu
m
e
1
1
|A

rtic
le
5
5
4
2
2
1

269

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


K
n
a
p
p
e
e
t
a
l.

P
a
re
n
ta
lC

o
g
n
itio

n
s
A
b
o
u
t
In
fa
n
t
S
le
e
p

TABLE 2 | Continued

Authors Cognition type Cognitions measure Sleep variable Sleep measure Statistical analysis Significant findings and

effect sizes

19 Touchette et al.

(69)

Maternal feelings of self

efficacy (SE) and

overprotectiveness (OP)

PPBS Identification of SPG and

CG according to presence

of NA (SPG= sleeping more

than 6 consecutive hours

per night; CG = sleeping

less than 6 consecutive

hours per night)

SAQM Probability of group

membership as predicted

by maternal cognitions

using a Poisson regression

model with estimation of risk

ratios with a 95% CI

None

20 Simard et al. (25) Maternal feelings of SE and

sense of parental impact

(SPI)

(assessed at 5, 17, and

29 months)

SAQM Dichotomous variable: SOL

> 15min vs. SOL< 15min

SAQM Group differences in

maternal cognition variables

between SOL > 15min and

SOL< 15 at T1, T2, and T3

using t-tests

T1, T2 and T3:

SE at 5, 17 and 29 months

(SPG < CG)

SPI at 5 and 17 months

(SPG < CG)

21 Millikovsky- Ayalon

et al. (70)a
Perception of parental role

as restrictive (RR) (e.g. “Feel

trapped by parenting

responsibilities”)

Role restriction scale (four

items) from the PSI-SF

Identification of SPG and

CG according to number of

NA per night/week [criteria

after (56)]

Screening Questionnaire

based on (56) criteria

Between-group differences

in RR using independent

t-tests

RR

(p < 0.05; effect size =

0.49)

(SPG > CG)

22 Zaidman-Zait and

Hall (71)

Maternal SE, SPI, and OP

(assessed at 5, 17, and

29 months)

PACOTIS Categorical variable

according to presence and

average duration of NA:

no waking

waking < 20min

waking > 20min

SAQM Group differences in

parental cognitions between

three NA categories using

repeated ANOVAs and post

hoc tests

Cognitions at 29 months:

SE (F = 13.08; p < 0.001)

(3 < 2 < 1); SPI (F = 5.57;

p < 0.01) (3 < 2 < 1); OP

(F= 9.45; p < 0.001) (1 < 2

< 3)

Cognitions at 5 and 17

months:

SE (3 < 2 < 1); SPI (3 < 2

< 1); OP (1 < 2 < 3)

Main effects of wake group

across all time periods:

SE (F = 15.24; p < 0.001)

(3 < 2 < 1); SPI (F = 7.52;

p < 0.01) (3 < 2 < 1); OP (F

= 8.94; p < 0.001) (1 < 2

< 3)

14b Sadeh et al. (63)a Distress level parents

attributed to infant crying

sounds (distress

interpretation of infant

crying)

RICASb procedure including

ratings on six 10- point

Likert-like scales after each

presentation of a total of ten

30s audio-recordings of

infant crying in varying

intensities and tones

SPG =couples who sought

help for their infant

night-wakings problems

CG1= couples with no

reported infant sleep

problems

CG2=childless

married couples

General linear mixed models

based on the Proc Mixed

procedurec with group

membership as

independent variable and

post-hoc tests

Significant group fixed main

effects:

Distress (F = 3.20; p <

0.05) SPG > CG1

(t = 2.19; p < 0.05)
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QUESTION 2: PARENTAL COGNITIONS
PERTAINING TO LIMIT-SETTING AND
PARENTAL CONCERNS

Evidence on the particular role of limit-setting was found in
nine studies (Table 1; 17 correlations; studies no. 1, 3, 4, 6, 7,
8, 10, 11, 12). As expected, cognitions on the importance of
limit-setting were negatively correlated with problematic sleep
behaviors, while difficulties with limit-setting were positively
associated with sleep problems. Three studies compared a
group of participants with sleep problems to a control group
(studies no. 1, 3, 4). One of these studies (no. 12) did not
reveal any differences in limit-setting between the groups
(albeit differences were observed for doubts about managing
infant sleep, and anger at infants’ demands around). The
remaining two studies (studies no. 1, 4) found that higher
levels of unfavorable cognitions indicated difficulties with
limit-setting in parents of poor sleepers. However, couples
without children (i.e., hypothetical parents of poor sleepers)
actually emphasized the importance of limit-setting more than
parents of control infants (studies no. 4, 14a). Cognitions
regarding limit-setting were more often reported in the sleep
problem group (no. 3). Cognitions on limit-setting at 12
months also predicted the number of nocturnal awakenings
at age 4 (no. 19). For one study (no. 12), no group
differences emerged, and correlations were also not significant
in a subsample of children clinically diagnosed for Williams
Syndrome compared to significant findings in the comparison
group (no. 11).

For parental concerns, as measured by the Maternal
Cognitions about Infant Sleep Questionnaire (MCISQ) feeding
and safety scales (studies no. 1, 4, 7, 12), only one out of four
studies reported small effects, thereby linking feeding concerns
to more nocturnal awakenings in community children, as well
as to longer sleep onset latency (no. 7). Similarly, (61) (no. 12)
found a greater level of parental feeding concerns in a selected
sample of infants with sleep problems, as compared to control
parents. Concerns about the infant being scared or distressed at
night, combined with the urge to actively sooth and comfort the
infant were examined in seven studies (studies no. 4, 6, 7, 8, 10,
11, 14a) of which five (studies no. 6, 7, 8, 11, 14a) reported positive
associations with subjective measures of nocturnal awakenings.
For three correlations, parental distress had been assessed up
to 4 years before the report on child sleep outcome at 12
months (no. 6). Three other studies did not find associations with
subjective or objective measures of child sleep (studies no. 4, 10,
11), however, in the Williams Syndrome subsample [(60); study
no. 11] parental distress was associated with child sleep in the
comparison group.

For cognitions expressing anger toward the infant and doubt
about individual parenting competence (studies no. 1, 3, 4, 7,
9, 12), four studies (studies no. 1, 2, 3, 5) reported significant
findings for composite scores on problematic sleep behaviors,
as well as for the subjective number and duration of nocturnal
awakenings and objective measures for sleep onset latency.
Likewise, parents of infants with sleep problems scored higher
on anger scales than parents of unaffected controls (studies
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no. 1, 3, 12). Parental doubts about their competencies were
associated with objective (but not with subjective) sleep measures
in one study (no. 4). Parental competency doubts were also
positively associated with sleep onset latency and sleep problem
composite scores, but negatively associated with the number
and duration of nocturnal awakenings. These associations were
weak to moderate. With regard to between-group differences,
two studies reported more doubts in parents of infants with
sleep problems (studies no. 1, 12). In contrast, one study
found anger and doubt unrelated to nocturnal awakenings in
infants (no. 9).

Apart from evidence for specific cognition scales, few studies
reported on the common impact of parental cognitions on child
sleep outcomes. For example, Morrell and Steele [(43); study
no. 3] found that the combination of anger and cognitions on
problems with limit-setting significantly predicted continuous
sleep problem group- membership in toddlers. Similarly, a
composite score of limit-setting, anger, and doubt was found
to be significantly higher among parents of toddlers with sleep
problems (no. 2), as well as being moderately associated with
sleep problems in preschool children (no. 5). In a study by Teti
and Crosby [(58); study no. 9], the combination of parental
limit-setting and feeding concerns (but not helplessness and
loss of control) was moderately associated with infant night
waking. Finally, MCISQ total scores comprising all subscales of
limit setting, anger, doubt, feeding and safety were significantly
elevated in parents of children with sleep problems, compared
to parents of controls (studies no. 1, 12). These scores were
also positively correlated with child sleep dysregulation at
12 months (no. 13).

DISCUSSION

This systematic review aims to provide a comprehensive and
up-to-date overview on the role of parental cognitions for sleep
onset difficulties and night waking problems in toddlers and
young children up to the age of six. A total of 23 studies were
reviewed and findings are in line with a previous meta-analysis
(36). Our review revealed associations for both general and sleep-
related cognitions in parents, indicating that parental cognitions
do not need to specifically focus on the child’s sleep in order
to be associated with child sleep problems. Moreover, parental
cognitions expressing difficulties with limit-setting and concerns
about the child’s well-being were more strongly associated with
child sleep problems than other parental cognitions such as doubt
about parenting competence.

The majority of studies reported correlations between sleep
onset difficulties and night waking problems. Three studies
reported higher levels of problematic cognitions in parents of
infants with sleep problems, compared to parents of infants
without sleep problems. Effect sizes of correlations and between-
group analyses were mostly in the weak to moderate range,
indicating a moderate but stable effect of parental cognitions in
child sleep. This is in line with studies of parental cognitions in
other domains of child development such as feeding problems
(74) and externalizing behavior (75). Only a few studies reported
strong effects (studies no. 1, 3, 11). Associations were also
observed in three prospective studies (studies no. 3, 6, 10),

indicating that problematic parental cognitions may not only
support the persistence of sleep problems, but also promote
the development of fragmented sleep patterns in infants. In
particular, limit-setting emerged as a substantial correlate or even
predictor for sleep problems in infants. Results from longitudinal
studies (no. 9) showed that toddlers’ nocturnal awakenings at
12 months were associated with problematic parental cognitions
dating back as far as pregnancy. Thus, problematic parental
cognitions may arise in response to child behavior, as well as
shaping child development from the very beginning of infancy,
implying the existence of a mutual relationship. This is in line
with longitudinal studies on parental cognitions promoting child
behavior [study no. 21; (7, 36)], though not necessarily vice versa
[i.e., (75, 76)].

There was similar evidence for the role of more general
child-related cognitions for child sleep problems. Indeed, most
of the eight general cognitions we reviewed were similar to
the specific sleep-related cognitions in parents, with comparable
effect sizes, suggesting that adverse parental cognitions at
nighttime may actually reflect more general problematic
parenting beliefs or attitudes. For example, maternal acceptance,
which was higher in parents of good sleepers, might reflect the
same or a similar construct such as anger, albeit with inverse
scale orientation. In line with these considerations, one study (no.
24) reported significant associations between anger and rejection
toward the child with the number and duration of child nocturnal
awakening. Another study (no.m 14b), assessing parental distress
attribution to infant crying sounds found positive associations
with infant night waking, suggesting that parents of children with
sleep problems interpret their infants’ crying at nighttime as a
sign of distress, leading to more anguish to their child’s crying at
any given time or situation. Longitudinal studies further argued
for the predictive role of parental concerns, attitudes and beliefs
to affect (promote) sleep onset and night waking problems in
toddlers and young children. In turn, positive cognitions such
as parental self-efficacy or accepting attitudes toward the infant
may serve as protective factors for infants at risk for problematic
sleep behaviors. Further, parental attitudes and beliefs that are
supportive of limit-setting might serve as protective factors for
infants at risk of developing sleep problems.

The review also points to some differences between
cognitions, as the majority of studies reported on cognitions
pertaining to limit-setting (as compared to other cognitions),
with cross-sectional as well as longitudinal evidence of
associations with all sleep variables in both toddlers and
preschoolers. Cognitions pertaining to limit-setting may affect
a variety of different sleep outcomes in infants, and have been
linked to child sleep more often than other cognitions. This
finding is in line with studies highlighting the importance of
limit-setting practices and behaviors when trying to overcome
sleep problems in children (7, 34, 36, 37, 41, 42), suggesting that
limit-setting cognitions and behaviors are closely interrelated
in parents. This result further stresses the importance of
altering limit-setting cognitions when dealing with child sleep
problems. On the other hand, there were no studies examining
more general parental difficulties with limit-setting in contexts
other than at nighttime, a subject that may be of interest for
future research.
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It also remains to be discussed to which degree general
cognitions related to sleep problems shape parental cognitions
and behaviors in other contexts. Intuitively, problematic parental
cognitions regarding to some child behaviors may also extend
and generalize to child behaviors in other contexts (cf.
study no. 12). However, parental feeding and safety concerns
were only weakly associated with child sleep problems and
reported on by a smaller number of studies than other
cognitions such as doubt about the own competence as
a parent.

LIMITATIONS

Findings of this review suggest that parental cognitions
pertaining to limit-setting are more frequently involved in
child sleep problems and prove more problematic for sleep
outcomes than other cognitions. However, this systematic
review does not qualify to determine effect sizes. Effect sizes
of correlations and between-group analyses were mostly in
the weak to moderate range. We did not perform a meta-
analysis due to the considerable variability in sampling strategies,
study designs and measurements of the majority of included
studies. In particular, the reviewed studies included assessment
instruments that do not clearly disentangle cognitive, emotional
and behavioral outcomes (e.g., differentiation between parental
cognitions, emotional responses, and actual parenting behaviors
such as limit-setting). Also, the search terms sleep∗ problem∗ were
included in this review, since this is an frequently used umbrella
term in this multifaceted field of research. However, searching
for the term “sleep” only would likely lead to more broader
outcomes related to infant sleep. Adding the term “problem”
denotes to a negative (deficit-focused) perspective on infant
sleep; a maybe weaker (also less clinical-oriented) term could be
“difficulties;” an even neutral term could be “behavior.” Since
we defined sleep problems in line with current classification
systems (see Methods), we aimed to capture clinically relevant
(i.e., persisting and impairing) sleep behaviors in offspring,
anticipating not to neglect significant contributions to this field
of research. In addition, we also reviewed research evidence
pertaining to parental cognitions for sleep onset difficulties and
night waking problems beyond infancy and toddlerhood, up to
preschool age.

Moreover, as there was no objective assessment of the
quality of studies, more frequent and stronger effects for some
cognitions might be due to publication bias or methodological
differences across studies. Thus, we did not introduce an
objective assessment of the quality of included studies such
as systematically comparing information like number of
participants, validity and reliability of measures or adjustment
for confounding variables such as age of parents, infant
sex, or time and place of sleep assessment. In particular,
inter-parental differences in cognitions were not reported,
nor was maternal depression, which is likely to be linked
to parental cognitions (58, 61, 72) as well as child sleep
problems [e.g., (77)]. Although many studies claim to also

examine the mediating effects of parental cognitions on
effective parental behavior toward child sleep variables
(39, 57–59, 78), detailed inspection of these analyses was
beyond the scope of this paper. However, as disentangling
these associations is of great interest for clinical practice
and intervention programs, subsequent reviews on parental
cognitions should focus on mediation effects. Conclusions are
also limited by the sample size (i.e., 23 studies included)
and to predominantly white and Caucasian families of
middle-upper SES, limiting generalizability to other cultural and
socioeconomic backgrounds. Few studies included preschoolers,
albeit the link between parental cognitions and child sleep still
exists at school age and during adolescence (79–81). Similar
to other reviews, this review is vulnerable to publication
bias as only published studies and those to which we had
access, were included. The majority of papers reported on
maternal cognitions. Only four papers also included paternal
cognitions, albeit differences between mothers and fathers
were negligible.

CONCLUSION

Problematic parental cognitions pertaining to child sleep or
other realms of child development may contribute to the
development of bedtime problems and fragmented sleep patterns
in young children. Moreover, negative parental cognitions
toward parenting or child behavior may extend to a variety
of different interaction contexts and parenting situations, thus
affecting parental behavior and child development in more than
one context. Finally, results imply that a large part of problematic
cognitions in child sleep pertains to parental difficulties with
limiting their involvement at nighttime. Problematic cognitions
included troubles setting limits as well as concerns that
infants might experience distress upon awakening at night,
inferring that parents should directly help and sooth their
infant. Though findings are based on small associations und
may be considered preliminary in particular for maternal
cognitions, they however suggest including parental cognitions
for interventions on offspring sleep, for example targeting limit
setting in CBT-based interventions including psychoeducation
and cognitive techniques. Since child sleep is predictive for
later (cognitive) development, early interventions targeting
specific sleep-related as well as general parental cognitions
are likely to modify adverse parent-child-interactions and
developmental trajectories.
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Introduction: Up to 30% of women view their childbirth as traumatic. This experience

can lead to acute stress disorder or post-traumatic stress disorder. The negative

impact of maternal post-traumatic stress disorder following childbirth reaches beyond

the mother, potentially affecting her child’s development and the couple’s relationship.

Research on paternal post-traumatic stress disorder following childbirth is scarce.

Acute stress disorder is suggested to be an important predictor of post-traumatic

stress disorder in mothers, but little is known about paternal acute stress disorder

following childbirth. Furthermore, there is limited information about the comparison or

relation of acute stress disorder and post-traumatic stress disorder following childbirth

between parents.

Aim: [1] To compare the prevalence rates and severity of acute stress disorder and

post-traumatic stress disorder symptoms between parents following childbirth by taking

anxiety and depression symptoms, as well as obstetric variables and previous traumatic

events into account and [2] To determine if acute stress disorder is a predictor of

post-traumatic stress disorder.

Method: A prospective population-based design was used. N = 647 participants

were recruited from future parents who attended appointments at the Obstetrics and

Gynecology unit at a Swiss university hospital. Self-report questionnaires were used:

Post-traumatic Diagnostic Scale in the third trimester of pregnancy (T1) and 1 month

post-partum (T3), Acute Stress Disorder Scale at 1 week post-partum (T2), and Hospital

Anxiety and Depression Scale at all time points. Obstetric and neonatal variables were

retrieved from hospital records.

Results: At T2, 63.9% of mothers and 51.7% of fathers presented symptoms

of acute stress disorder. At T3, 20.7% of mothers and 7.2% of fathers had

symptoms of post-traumatic stress disorder. Acute stress disorder was a predictor

of post-partum post-traumatic stress disorder (Odds ratio: 8.6, IC 95% [1.85;

40.42]). Depression symptoms was a significant confounder in the prediction of post-

traumatic stress disorder following childbirth, but not anxiety or previous perinatal loss.
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Conclusion: Little is known about parental differences in acute stress disorder and

post-traumatic stress disorder symptoms following childbirth. Results indicate that

both parents may suffer from acute stress disorder and post-traumatic stress disorder

symptoms after childbirth and that acute stress disorder is a predictor of post-traumatic

stress disorder after childbirth for both parents. Sensitization of maternity staff to these

results may assist in earlier identification of and appropriate treatment for at-risk parents.

Keywords: acute stress (disorder), PTSD-post-traumatic stress disorder, parents, mothers, fathers, nurses and

midwives, childbirth

INTRODUCTION

Childbirth is often experienced as a happy event, but up to
one third of women view their childbirth as traumatic, which
can lead to different psychological problems like depression,
acute stress disorder (ASD) or post-traumatic stress disorder
(PTSD) (1). ASD and PTSD are both trauma- and stressor-
related disorders (2). ASD may appear after 3 days and lasts
up to 1 month; if symptoms persist, then a diagnosis of PTSD
becomes likely. ASD is thought to be a predictor of PTSD (3,
4). Both share the following symptom clusters: re-experiencing,
avoidance, negative cognitions and mood, but ASD has one more
cluster: dissociation (2).

For trauma-related symptoms occurring up to 1 month
following traumatic childbirth, the diagnosis of ASD is given.
ASD corresponds to PTSD in terms of symptoms, with
some variations. ASD requires at least nine symptoms of any
clusters cited above. If the symptoms last beyond 1 month,
then a diagnosis of PTSD is relevant (2). PTSD following
childbirth (PTSD-CB) is highly comorbid with depression (5–7).
Furthermore, of those with PTSD-CB, 24% of mothers present
symptoms of anxiety during pregnancy, whereas the fathers’ rate
tends to be lower (7–9).

PTSD according to DSM-5 (2) occurs after experiencing or
witnessing an event that induced a threat of death or death, a
severe injury, or physical threat. During childbirth, some women
may experience an actual or perceived threat to their physical
integrity, to their life and/or the child’s (1). Symptoms of PTSD
are grouped in four clusters: re-experiencing, avoidance, negative
cognitions and mood, and hyperarousal. All of these symptoms
must be present for at least 1 month and impede both social and
professional life (2).

PTSD-CB has been widely studied in mothers after childbirth.
Its prevalence is between three and six percent in community
samples (without any complications/interventions) and increases
to 18.5% in high risk samples (e.g., cesarean section) (5, 10, 11).
ASD following childbirth (ASD-CB) has been less studied and
prevalence rates of around 5.6% have been found (12).

PTSD-CB can impact negatively not only on the mother but
also on the baby and the couple (10, 13, 14). Mothers can have
negative feelings toward themselves (15, 16) and they may alter
their family planning (17). Maternal PTSD-CB has also been
associated with difficulties in establishing the mother-baby bond
(18, 19), may impact breastfeeding initiation and continuation
(20, 21) and negatively impact the child’s sleep and development

(13, 22). Perinatal mental health problems like post-partum
PTSD have important economic costs, representing £8.1 billion
in 2014 in the United Kingdom. The majority of those costs are
related to the child, clearly showing the negative impact on the
future generation (23).

Since the 1960’s, fathers tend to be more present during labor
and delivery, thus potentially increasing their risk of PTSD-CB
(24, 25). Research on paternal PTSD-CB, however, is scarce.
Paternal PTSD-CB incidence is between 0 and 5% (25–31).
These estimates are based on the results of four studies using
small samples size and cross-sectional designs at different times
of measurement. Fathers’ PTSD-CB has been studied in other
contexts, like the Neonatal Intensive Care Unit (NICU), where
the prevalence tends to be higher: from eight to 66% (4, 32–37).
To our knowledge, ASD-CB has never been studied in fathers
after childbirth. Given the multiple negative consequences of
ASD-CB and PTSD-CB on the whole family, it is primordial that
healthcare professionals be sensitive to this topic.

Fathers’ ASD, to our knowledge, has not been studied after
childbirth in the general population. Following the admission
of their child to the NICU, fathers’ ASD prevalence is between
20 and 28% (35, 38, 39). Studies on both parents’ ASD in the
pediatric intensive care unit (PICU) and NICU (35, 40) have
found that ASD is a predictor of PTSD. Results show that 70% of
parents suffering from ASD will suffer from PTSD (41), whereas
90% of parents who have no ASD will not develop PTSD (36, 42).
Other studies in the general population have found that ASD is
not specific enough to predict PTSD (43–45) and that ASD is a
greater predictor of PTSD in women than men (46).

The lifetime risk for women to develop ASD and PTSD is two
or three times higher than men (47). This is also supported by
studies in the NICU comparing rates of parental ASD (35, 38,
48). ASD and PTSD also seem to present themselves differently
according to gender. Mothers have been shown to have a higher
severity score of ASD or PTSD than fathers (38, 49). Some studies
have found that mothers have more intrusion, avoidance and
hypervigilance symptoms than fathers (33, 50), although others
found no symptom difference between parents (26, 48).

Although fathers seem to have less risk and symptoms, they
remain important to the study of PTSD-CB. Fathers are the main
support of their spouse after birth (27). They often put their
spouse’s needs first and tend to underreport difficulties (35, 51).
It is also likely that a correlation between both parents’ mental
health status exists and that the immediate emotional state of the
father in the post-partum might affect the mother’s (26, 52, 53).
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The aim of the study was firstly to compare the
prevalence rates and severity of ASD-CB and PTSD-CB
symptoms between parents following childbirth by taking
anxiety and depression symptoms, as well as obstetric
variables and previous traumatic events into account
and secondly to determine if ASD-CB is a predictor
of PTSD-CB.

The choice of study variables (and confounding variables
in particular) is based on the diathesis-stress model of the
etiology of PTSD-CB (54). The model of the etiology of PTSD-
CB highlights the vulnerability and risks factors that can be
divided into three categories: prepartum, peri-partum, and post-
partum (54). Prepartum risk factors found to be significant
are, previous traumatic birth or previous perinatal loss and
previous mental health factors (54, 55). Some studies have
found inconsistent results regarding sociodemographic factors,
such as age or socio-economic status (55). Prepartum factors
relevant for this study were: age, education, previous perinatal
loss or traumatic birth, and psychological problems during
pregnancy, such as depression and anxiety. A peripartum risk
factor relevant here is operative birth (OB) (18, 56). Post-
partum risk factors retained in our study are depression and
anxiety symptoms.

The study set out to answer the following questions and
associated hypotheses:

1. Is there a difference between maternal and paternal probable
ASD/ PTSD in terms of prevalence and symptoms (clusters,
severity, frequency)? We hypothesized that the ASD/ PTSD
prevalence would be higher in mothers than fathers, that
ASD/ PTSD symptoms would be higher in mothers, and
that mothers would suffer more from arousal, avoidance,
and intrusions.

2. Is ASD a predictor of PTSD after childbirth?We hypothesized
that ASD would be a significant predictor of PTSD in
mothers and fathers after controlling for confounders such as
anxiety/depression, previous traumatic birth and the perinatal
loss of a previous child (e.g., miscarriage, stillbirth). We also
hypothesized that the predictive aspect of ASD would be
stronger for mothers than fathers.

3. Is there a difference between maternal and paternal ASD,
PTSD according to the type of birth: vaginal birth (VB),
planned cesarean section (PCS) vs. unplanned operative
birth (UOB) (e.g., forceps, ventouse and emergency cesarean
section)? Our hypothesis was that ASD and PTSD prevalence
would be higher for those who had an UOB compared
to those who had a VB or a PCS, for both fathers and
mothers, respectively.

MATERIALS AND METHODS

Design
This study is part of a larger ongoing prospective population-
based cohort (Lausanne Well-being Cohort), where data is
collected during the third trimester of pregnancy up to 6
months post-partum.

Participant Recruitment
Women in their third trimester of pregnancy and their partner
were recruited at the Department of Obstetrics and Gynecology
at a Swiss University Hospital. This study concerns those
recruited between January 2013 to February 2019.

This study used a convenience sampling method. Inclusion
criteria were: pregnant women in the second or third trimester
and their partner (both ≥ 18 years of age) intending to attend
the birth. Participants were excluded if: they had an insufficient
knowledge of French to complete the questionnaires or if they
had an acute psychosis or a suicidal risk. Following childbirth,
parents whose child had serious complications, parents who had
a stillborn child or experienced the death of their child shortly
after birth, or partners who had not attended the birth were
excluded. Partners’ presence at the birth was indicated by their
or their partner’s response to a question about who was present
at the birth (note that this question was only introduced into the
cohort study later) or completed the Peritraumatic Dissociation
Questionnaire [French Version; PDQ-FR; (57)], completed at 1
week. The rationale here was that the partner would not be able
to complete this questionnaire if they had not been present at
the birth.

A power analysis was conducted on the basis of a power of 0.80
and a 0.05 alpha to detect differences in means of ASD and PTSD
symptoms, with effect sizes drawn from previous studies using
the same instruments for ASD and PTSD (30, 36). This analysis
estimated a sample size of 143 participants in each group, then
15%was added to account for attrition. The total expected sample
size was therefore 330: 165 mothers and 165 fathers.

Data Collection
Fathers and mothers separately completed online questionnaires
at all time points. This prospective study used self-report
questionnaires from three time points of the Cohort: during the
third trimester of pregnancy (T1), 1 week post-partum (T2), and
1 month post-partum (T3). Hospital record data (obstetric and
neonatal data) was extracted shortly after birth.

Instruments
ASDS-F

ASD symptoms were assessed at 1 week post-partum using
the 14-item validated instrument Acute Stress Disorder Scale
(ASDS), (58, 59). Participants rated symptom items on a Likert
scale from 1 (not at all) to 5 (a lot). Individual item scores are
summed up and a score above 17 corresponds to probable ASD
(3). For this study, the Cronbach α = 0.83.

PDS-F

PTSD was assessed 1 month post-partum using the validated 17
item self-report questionnaire Post-traumatic Diagnostic Scale-
French version (PDS-F) (60). Participants were asked to complete
the questionnaire in relation to a previous traumatic event that
they were asked to identify at T1 and in relation to their childbirth
at T3. Items are rated on a Likert scale from 0 (not at all) to
3 (more than five times a week); if an item has a response of
1 or higher, the symptom is considered as present. If responses
corresponded to at least one re-experiencing symptom, three
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avoidance symptoms, and two arousal symptoms, participants
were considered probable PTSD (61). Items were summed to
create a total score, reflecting the severity of PTSD symptoms.
For this study, the Cronbach α = 0.88.

HADS-F

The 14-item Hospital Anxiety and Depression Scale (HADS) was
completed as a validated instrument of general psychological
distress of parents at all time points: Seven items assess anxiety
and seven items assess depression symptoms (62, 63). Items
are rated on a Likert scale from 0 (no, not at all) to 3 (yes,
definitely). Total scores were calculated by summing all items,
the items of the two subscales were summed to create separate
anxiety and depression scores. A higher score indicates greater
severity of psychological distress, anxiety or depression. The
cutoff used was as follows: above 14 was considered to have
probable anxiety/depression (62). For this study, the Cronbach
α for the HADS total and subscales was acceptable [HADSanxiety :
α = 0.72 (T1)–α = 0.79 (T2); HADSdepression : α = 0.66 (T1)–α =

0.79 (T2); HADStotal α = 0.76 (T1)–α = 0.86 (T2)].

Data Analyses
Analyses were carried out using STATA version 13. Prevalence
for ASD and PTSD diagnosis was first established for the entire
sample according to gender, then by gender and birth mode.
Regarding hypothesis 2 and 3, we conducted regression models,
where potential confounders identified from the literature that
showed a significant correlation with the dependent variable
were included.

Test of proportions or chi-squared tests were used to
investigate gender differences in the prevalence of ASD and
PTSD diagnosis, and if there was a difference between genders
in each birth group. To further investigate this question,
we conducted a logistic regression for mothers and fathers
to see if there was a relation between the mode of birth
and ASD prevalence. Symptoms of ASD and PTSD were
compared according to gender, using a Mann Whitney U-
test, independently of the birth mode. Following hypothesis 1,
unilateral tests were performed.

Second, to determine if PTSD diagnosis was associated
with ASD diagnosis after birth according to gender, a logistic
regression was conducted, with PTSD at 1 month post-partum
as the dependent variable. We also conducted a linear regression
to determine if PTSD severity was associated with ASD severity.
According to the model of the etiology of PTSD-CB, we tested
the correlations between cited confounders and ASD and PTSD.
In both models, ASD and gender were included as independent
variables with anxiety/depression at 1 week post-partum and
previous perinatal loss as covariates if significantly correlated.

Ethical Considerations
This study was approved by the ethics committee of the
CantonVaud, Switzerland (approval number: 480/2012).Written
informed consent was obtained from participants. They all had
the possibility to ask questions or to withdraw from the study at
any time andwithout explanation. All participant data was coded.

RESULTS

Participant Characteristics
The final sample was composed of 647 participants (419 birthing
mothers, 228 fathers). At T1, 385 mothers and 209 fathers
completed the questionnaires, 81.8% of mothers and 73.2% of
fathers returned the questionnaires at T2, and 76.6% of mothers
and 64.8% of fathers at T3. In total, 178 couples are represented
in the study.

During pregnancy, mean maternal age was 32.8 ± 4.5, range
18 to 45 years and mean paternal age was 34.2 ± 5.25, range 18
to 53 years. Most of the participants (73%) were cohabiting or
married, and 65% had an education level beyond high school (see
Table 1). 63% of participants were expecting their first child. 56%
of mothers had a VB and 27% had an UOB, of which 17% were
unplanned C-sections.

There were no sociodemographic differences between
mothers and fathers, except in age (z = −3.01; p = 0.0026;
d = 0.296), where mothers were younger than fathers.
Participants who did not complete the ASDS at T2 had the
same characteristics as those who responded at T1 (data not
shown). For PTSD symptoms at T3, the participants who did
not answer the questionnaire did not differ from T1, except for
the proportion of individuals of European origin (z = −2.31; p
= 0.0211, h = 0.203) and those having an education level below
secondary/high school (primary school: z = 1.97; p = 0.049; h =

0.651, secondary school: z = 2.59; p= 0.0097; h= 0.912).

Mental Health of Participants During the Third

Trimester of Pregnancy

Prevalence rates for probable PTSD diagnosis in the third
trimester was 24.3% for mothers and 20.3% for fathers. The
mean score for maternal PTSD symptoms was 7.37 ± 8.01 and
for paternal PTSD symptoms was 6.54 ± 7.08. Neither rates
nor means differed significantly (p = ns). 1/3 of mothers and
fathers had experienced a previous traumatic event (e.g., car
accident, sexual abuse). More mothers (16.2%) than fathers (9%)
had experienced a previous traumatic childbirth (z = 2.29; p
= 0.0220; h = 0.213). 23.5% of mothers and 18.6% of fathers
had experienced a previous perinatal loss but this difference was
non-significant (p= ns).

Anxiety and Depression Symptoms of Parents During

the Study

Mothers had a higher prevalence of psychological distress and
higher means of anxiety and depression symptoms than fathers,
at all time points (see Table 2).

Prevalence and Symptoms Severity of ASD
Symptoms Following Childbirth
At 1 week post-partum (T2), 63.9% of mothers and 51.7% of
fathers showed symptoms of probable ASD, regardless of the
delivery mode. The difference in prevalence found between
mothers and fathers regardless of the delivery mode was
significant (z = 1.90; p = 0.0287; h = 0.243), and in accordance
with hypothesis 1, i.e., mothers had a higher prevalence of
probable ASD diagnosis than fathers. 57.5% of mothers with a
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TABLE 1 | Sociodemographic characteristics at T1 for mothers, fathers, obstetric

and neonatal variables.

Frequency (%) Mean (SD)

Maternal sociodemographic variables

Age (years; mean, SD) 32.8 (4.5)

Nationality (n, %)

Swiss 13 (3.6%)

Other European 224 (61.2%)

Non-European 129 (35.3%)

Migration status (n, %)

Migrant 89 (37.6%)

Non-migrant 148 (62.5%)

Marital status (n, %)

Single 96 (22.9%)

Co-habiting/Married 312 (74.6%)

Divorced 6 (1.4%)

Education (n, %)

Middle school 17 (4.2%)

Secondary/high school 28 (7%)

Apprenticeship 80 (19.9%)

University 256 (63.5%)

Largo score (mean, SD)† 7.68 (1.22)

Obstetric variables

Parity (mean, SD) 0.49 (0.69)

Gestity (mean, SD) 1.80 (0.96)

Arterial cord blood pH (mean, SD) 7.24 (0.08)

Venous cord blood pH (mean, SD) 7.31 (0.07)

Delivery mode

Vaginal birth 285 (56.2%)

Planned cesarean section (PCS) 82 (16.2%)

Unplanned operative birth (UOB) 140 (27.6%)

Ventouse, forceps 54 (10.6%)

Unplanned C-section 86 (17%)

Paternal sociodemographic variables

Age (years; mean, SD) 34.25 (5.25)

Nationality (n, %)

Swiss 8 (3.8%)

Other European 129 (61.4%)

Non-European 73 (34.8%)

Migration status (n, %)

Migrant 50 (37%)

Non-migrant 85 (63%)

Marital status (n, %)

Single 56 (24.7%)

Co-habiting/Married 164 (72.3%)

Divorced 6 (2.6%)

Education (n, %)

Middle school 9 (4.1%)

Secondary/high school 6 (2.8%)

Apprenticeship 40 (18.4%)

University 152 (69.7%)

Largo score (mean, SD)† 7.68 (0.094)

†
Largo score: parental socioeconomic status was obtained by adding the education level

of the mother and the professional activity of the father (64).

TABLE 2 | Parental psychological distress during the study.

T1 T2 T3

General psychological distress (%)

Mothers 20.2%* 30.86%* 24.12%*

Fathers 10.9%* 12.09%* 12.36%*

All 16.82% 24.11% 19.83%

HADS severity [mean; (SD)]

Mothers 10.91 (5.20)* 11.66 (6.82)* 11.04 (5.94)*

Fathers 8.70 (4.56)* 7.86 (6.20)* 7.8 (5.21)*

All 10.10 (5.07) 10.29 (6.82) 9.86 (5.88)

Anxiety (mean; SD)

Mothers 6.88 (3.18)* 6.50 (3.77)* 6.40 (3.56)*

Fathers 6.07 (3.09)* 5.01 (3.18)* 4.64 (2.89)*

All 6.60 (3.17) 6.02 (3.65) 5.83 (3.46)

Depression (mean; SD)

Mothers 3.35 (2.57)* 4.32 (4.13)* 3.71 (3.21)*

Fathers 3.71 (2.92)* 4.56 (3.57)* 4.44 (3.29)*

All 3.55 (2.77) 4.46 (3.80) 4.15 (3.27)

*p < 0.050.

VB reported ASD symptoms compared to 67.9 and 78.1% of
those who, respectively had a PCS and an UOB. Fifty percent
of fathers attending a VB had probable ASD compared to 43.7
and 55% of those who, respectively attended a PCS and an UOB.
Regarding the delivery mode, the difference was found to be non-
significant for mothers and fathers (p = ns). Thus informing
hypothesis 3. However, in the logistic regression [χ2

(4,N=128)
=

12.9; p = 0.0118] where we included significant psychological
and sociodemographic covariates (e.g., age, anxiety/depression,
previous perinatal loss) (see Table 3), mothers who had an UOB
had a higher risk (OR = 3.1) to develop ASD (see Table 4). For
fathers, according to the logistic regression [χ2

(3,N=80)
= 3.52;

p = 0.318], PCS seems to be a protective factor regarding the
development of ASD, however, it did not show as a significant
predictor of ASD (see Table 5).

For ASD symptoms, the mean severity score for mothers
was 21.58 (SD = 7.21) and 18.83 (SD = 4.42) for fathers. The
difference in the ASD symptom severity was significant (z =

2.76; p = 0.0058; d = 0.433) and in line with hypothesis 1. The
four symptom clusters of ASD were also higher for mothers than
fathers, as hypothesized (see Table 6).

Prevalence and Symptoms Severity of
PTSD Symptoms Following Childbirth
At 1 month post-partum (T3), 20.7% of mothers and 7.2% of
fathers had probable PTSD, regardless of delivery mode. This
difference was significant [χ2

(1,N=424)
= 12.51; p < 0.0001; h

= 0.391] and in accordance with hypothesis 1. Some mothers
(18.8%) with a VB presented PTSD symptoms compared to 21.6
and 27.3% of those who respectively had a PCS and an UOB.
Fathers attending a VB were 6.6% to report PTSD symptoms
compared to 9.5 and 10% of those who, respectively attended
a PCS and an UOB. However, none of these differences was
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TABLE 3 | Bivariate Pearson correlations with probable ASD and PTSD diagnosis and with PTSD severity at 1 month post-partum.

ASD probable diagnosis PTSD probable diagnosis PTSD severity

(mothers; fathers) (mothers; fathers; both parentsa)

Gender −0.17*a −0.24*b

Age −0.05; −0.29* 0.00; −0.00 −0.02a −0.03b

Socio-economic status (Largo) −0.16: 0.03 0.04; 0.23* 0.07a 0.08b

Anxiety (pregnancy 3rd trimester) 0.20*; 0.05

Depression (pregnancy 3rd trimester) 0.18*; 0.16

Anxiety (at 1 week post-partum) 0.39*; 0.32* 0.40*a 0.53*b

Depression (at 1 week post-partum) 0.43*; 0.44* 0.46*a 0.56*b

ASD probable diagnosis 0.37*a

ASD severity 0.73*b

Previous traumatic birth 0.03; 0.04 0.03; −0.09 0.02 0.04b

Previous perinatal loss 0.09; −0.16 0.15*; 0.08 0.14*a 0.06b

*p < 0.050.
aCorrelations calculated regardless of the gender as it was an independent variable in the logistic regression of PTSD at 1 month.
bCorrelations calculated regardless of the gender as it was an independent variable in the regression of PTSD (continuous scores).

All values that were significant have a star and are in bold.

TABLE 4 | Logistic regression of ASD at 1 week for mothers according to type of

birth.

ASD at 1 week Odd ratio p-value 95% confidence

interval

Anxiety in 3rd trimester 1.09 0.276 0.93 1.27

Depression in 3rd trimester 1.17 0.074 0.95 1.38

Mode of birth:

Planned C-section 1.17 0.752 0.42 3.22

Unplanned operative birth 3.1 0.032 0.16 8.74

TABLE 5 | Logistic regression of ASD at 1 week for fathers according to type of

birth.

ASD at 1 week Odd ratio p-value 95% confidence

interval

Age 0.9 0.089 0.8 1.01

Mode of birth:

Planned C-section 0.81 0.728 0.25 2.61

Unplanned operative birth 1.26 0.675 0.43 3.72

significant (both p=ns). In the logistic regression [χ2
(5,N=108)

=

31.43; p < 0.00], the whole model was significant. Anxiety and
depression symptoms showed a significant influence on probable
PTSD at 1 month post-partum but not on mode of birth (see
Table 7). For fathers, this analysis could not be not performed
due to small sample size (men who attended a PCS and had a
probable PTSD= 2).

For PTSD symptoms, the mean severity score for mothers
was 6.78 (SD = 6.94) and 3.54 (SD = 4.49) for fathers. This
difference was significant (z= 5.46; p< 0.0001; d= 0.517) and in
accordance with hypothesis 1. The three symptom cluster scores

TABLE 6 | Differences in ASD symptom severity according to gender (T-test).

Mothers Fathers z p d

(n = 306) (n = 150)

Arousal symptoms

[mean (SD)]

8.95 (3.90) 7.88 (2.73) 2.40 0.0165 0.302

(n = 158) (n = 91)

Avoidance

symptoms [mean

(SD)]

3.94 (1.52) 3.61 (1.10) 1.69 0.0451 0.236

(n = 308) (n = 151)

Negative emotions

symptoms [mean

(SD)]

2.81 (1.33) 2.43 (0.92) 3.37 0.0008 0.307

Reexperiencing

symptoms [mean

(SD)]

5.62 (2.60) 4.92 (1.44) 2.27 0.0232 0.309

TABLE 7 | Logistic regression of PTSD at 1 month for mothers according to type

of birth.

PTSD at 1 week Odd ratio p-value 95% confidence

interval

Anxiety at 1 week

post-partum

1.22 0.005 1.06 1.4

Depression at 1 week

post-partum

1.16 0.03 1.01 1.32

Previous perinatal loss 2.61 0.073 0.92 7.43

Mode of birth:

Planned C-section

1.54 0.516 0.42 5.72

Unplanned operative

birth

2.71 0.083 0.88 8.4

of PTSD were also higher for mothers than fathers, as predicted
in hypothesis 1 (see Table 8).
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TABLE 8 | Differences in PTSD symptom severity according to gender (T-test).

Mothers Fathers z p d

(n = 286) (n = 141)

Arousal symptoms [mean (SD)] 3.33 (3.23) 1.85 (2.21) 4.64 0.0165 0.502

(n = 287) (n = 139)

Avoidance symptoms [mean (SD)] 2.08 (2.90) 1.19 (2.16) 3.71 0.0002 0.332

(n = 288) (n = 141)

Reexperiencing symptoms [mean (SD)] 1.38 (2.26) 0.54 (1.41) 4.99 <0.001 0.415

TABLE 9 | Proportions of mothers and fathers having PTSD regarding ASD status.

No ASD: n (%)

mothers; fathers

ASD: n (%) mothers;

fathers

No PTSD (N; %) 51 (96.23%)a; 39

(100%)b
52 (59.77%)a; 35

(83.33%)b

PTSD (N; %) 2 (3.77%)a; 0b 35 (40.23%)a; 7

(16.67%)b

a [χ2
(1,N=140) = 22.51; p < 0.0001].

b [χ2
(1,N=81) = 7.11; p = 0.008].

TABLE 10 | Logistic regression of PTSD at 1 month.

PTSD at 1 month Odd ratio p-value 95% confidence

interval

ASD 8.64 0.006 1.85 40.42

Gender 0.49 0.192 0.17 1.42

Anxiety at 1 week 1.11 0.098 0.97 1.27

Depression at 1 week 1.19 0.008 1.05 1.37

Previous perinatal loss 2.14 0.107 0.85 5.39

ASD as a Predictor of PTSD After Childbirth
ASD was a predictor of PTSD: 32.6% of parents with probable
ASD had probable PTSD after 1 month, whereas 97% of
parents without probable ASD did not develop probable PTSD
at 1 month post-partum (see Table 9). When participants had
probable ASD, their risk to develop probable PTSD was 8.6 times
than those without probable ASD, even after including gender,
anxiety/depression at 1 week, and previous perinatal loss in
the regression. The regression model was significant [χ2

(5,N=182)

= 64.72; p < 0.0001] and explained 33.3% of the variance of
probable PTSD diagnosis (see Table 10).

According to the regression model (Table 11), the ASD
severity score was also a predictor of the PTSD severity score at 1
month post-partum. The model [χ2

(4,N=219]
= 72.83; p < 0.0001]

explained 57% of the variance of PTSD symptoms severity score.
To determine if probable ASD was a stronger predictor of

probable PTSD for mothers than fathers, a logistic regression
was conducted, where probable ASD and gender were combined.
However, this was not possible, as the number of fathers with
probable PTSD was insufficient. Thus, a linear regression was
conducted, including an interaction between ASD symptoms

TABLE 11 | Regression of PTSD at 1 month (continuous score).

PTSD severity at 1 month coefficient p-value 95% confidence

interval

ASD severity 0.55 <0.0001 0.43 0.67

Gender −0.87 0.192 −2.19 0.44

Anxiety at 1 week 0.14 0.194 −0.07 0.36

Depression at 1 week 0.25 0.029 0.03 0.47

Previous perinatal loss 0.01 0.984 −1.34 1.37

TABLE 12 | Regression of PTSD (continuous score) at 1 month with interaction of

ASD and gender.

PTSD at 1 month Coefficient p-value 95% confidence

interval

ASD severity 0.55 <0.0001 0.42 0.67

Gender: men −1.58 0.533 −6.58 3.42

Gender and ASD combined −0.36 0.772 −0.21 0.29

Anxiety at 1 week 0.14 0.207 −0.08 0.36

Depression at 1 week 0.25 0.029 0.03 0.47

Previous perinatal loss 0.02 0.977 −1.34 1.38

and gender. No differences in the predictive aspect of ASD
symptoms according to gender were found (Table 12). The
model [χ2

(5,N=219)
= 58.02; p < 0.0001] explained 58% of the

variance of PTSD.

DISCUSSION

This prospective population-based cohort study firstly aimed to
compare the prevalence of ASD and PTSD probable diagnosis
and symptoms severity between mothers and fathers following
childbirth, while considering other comorbid variables, such as
anxiety, depression, obstetric variables, and previous perinatal
loss. The second aim of this study was to determine if probable
ASD was a predictor of probable PTSD after childbirth. We
found that 63.9% of mothers and 51.7% of fathers presented
symptoms of ASD at 1 week post-partum and 20.7% of mothers
and 7.2% of fathers reported PTSD symptoms after 1 month,
confirming hypothesized gender differences. Probable ASD was
found to be a predictor of probable PTSD after childbirth,
confirming hypothesis 2. Those findings are important because
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they underline the importance of early screening of ASD and its
potential relation to future PTSD development.

It is worth noting that in the third trimester, probable PTSD
rates were 20.3% for fathers and 24.3% for mothers. These rates
correspond to high risk samples (10). In our study, this can
perhaps be explained by a previous traumatic birth (13.7%) or a
previous perinatal loss (21.8%) experienced by the participants,
in line with the theoretical framework highlighting previous
traumatic birth or problems associated with previous pregnancy
as risk factors for PTSD (54).

Unlike prevalence rates of PTSD-CB, prevalence of general
psychological distress in the third trimester (mothers: 20.2%;
fathers: 10.9%) is more in line with community samples in the
literature (8, 31). In our study, only depression symptoms showed
as a significant confounder in the prediction of PTSD. However,
this may be due to the relatively low level of anxiety in the sample
in comparison to the high scores of ASD and PTSD symptoms.

The maternal prevalence rate of probable ASD diagnosis,
regardless of the delivery mode, was higher than that in other
studies (12), but was more similar to rates found in the NICU
(35, 38, 48, 65). Thus, as indicated by the probable PTSD rates
in the third trimester, our sample corresponds more to a high-
risk sample.

The prevalence of probable PTSD diagnosis regardless of the
delivery mode in our study of 20.7% for mothers at 1 month post-
partum is in accordance with a systematic review reporting a rate
of 18.5% for high-risk samples (11). The suggestion that we have
a high-risk sample from the third trimester data is born out post-
partum, for mothers at least. For fathers, given the scarcity of
studies, our prevalence rate of probable PTSD of 7.2% is within
the current estimates: 0–5% (27, 28, 31), with a maximum of 12%
depending on sampling method (30).

As hypothesized, in our study, gender differences were found
in ASD and PTSD (prevalence, symptoms and clusters) between
mothers and fathers. Mothers had a significantly higher rate
of probable ASD diagnosis and symptom severity than fathers.
These gender differences in severity score add to the evidence of
gender differences in NICU parents (38, 48). Gender differences
in probable ASD diagnosis are less consistent. Our results
correspond to a study in NICU parents (35), though contrasts
others, where no differences were found (38, 48). Whether
differences in evidence are due to methodological differences or
other factors, such as reasons for NICU admission, are as yet
unclear and should be further investigated.

Mothers also showed a higher probable PTSD diagnosis rate
and symptom severity than fathers. Such gender differences in
probable diagnosis rates have also been seen in other studies
(37), though these differences were not always significant (33,
35). Gender differences in symptom severity scores are also
in line with previous studies (27, 30) Gender differences in
ASD and PTSD could possibly be explained by “living” (direct
exposure) being more predictive of ASD than “witnessing”
(indirect exposure) a traumatic event, or that fathers put their
spouse’s needs first, resulting in the tendency to underreport
their symptoms (27). Symptom severity was higher for mothers
following birth across all ASD and PTSD symptom clusters.
In the NICU, studies also found a significant difference for

re-experiencing symptoms and arousal (32, 33, 37). Mothers may
report more arousal symptoms, as they include sleep disturbance,
a common symptom in the post-partum period (16).

Contrary to previous studies (1, 54, 66), we found no evidence
that OB (PCS or UOB) is a risk factor for either ASD or PTSD
symptoms in mothers. There was no significant difference in
probable ASD diagnosis rates for mothers or fathers regarding
the deliverymode. However, in the logistic regressionmodels, the
risk to develop ASD was 3.1 times higher in mothers following
UOB. Therefore, our hypothesis that there would be differences
between probable parental PTSD and ASD by birthmode was not
supported. Results may be explained by the fact that, according to
Beck (67), “what is found traumatic lies in the eye of the beholder”
(p.2). This underlines the importance of the subjective birth
experience, as found in some studies (10, 54, 68, 69). According to
Garthus-Niegel et al. (68), even if the objective birth experience
can lead to PTSD symptoms, the subjective birth experience is
much more important. The lack of difference across birth modes
for fathers may also indicate that birth mode may not carry the
same risk for ASD and PTSD diagnosis in fathers. Indeed, a
previous study found that childbirth is a traumatic event for men,
regardless of delivery mode (70). Therefore, future studies should
further investigate risk factors for fathers, as mothers and fathers
may not share the same.

Although many mothers and fathers with ASD symptoms
at T2 did not go on to develop PTSD symptoms at T3, ASD
was found to be a predictor of PTSD at 1 month post-partum
across probable PTSD diagnosis and symptom severity scores.
This finding is supported by several studies in different contexts,
like the NICU or PICU (40, 42). However, other studies found
that ASD was not specific enough to predict PTSD (43–45). We
found that 97% of parents without probable ASD did not develop
probable PTSD post-partum, whereas 32.6% of parents with
probable ASD had probable PTSD. Similar rates were found in
the PICU (42). Identifying those with ASD and intervening with
a low-level intervention may go a long way to alleviate distressing
symptoms in the immediate aftermath post-partum, but also
prevent PTSD from developing in a third of parents. Our results
suggest that probable ASD is a greater predictor in mothers,
adding nuance to this suggestion. Indeed, 40.23% of mothers
with probable ASD developed probable PTSD, compared to only
16% of fathers. Thus, interventions following ASD screening
may be more effective in reducing the risk of full PTSD for
mothers. The lower rates of fathers with probable ASD going on
to have probable PTSD again, reiterates the idea that perhaps the
risk factors in PTSD development for fathers are different from
those for mothers; through identification of these factors, more
targeted interventions may be possible for fathers.

Strengths and Limitations
A major strength of our prospective population-based study
is that we were able to compare self-reported parental ASD
and PTSD symptoms and probable diagnosis after childbirth.
Furthermore, comorbid variables, such asmode of birth, previous
perinatal loss, as well as anxiety and depression symptoms, were
measured at all time points and included in all regressions
assessing ASD as a predictor of PTSD. Additional strengths of our

Frontiers in Psychiatry | www.frontiersin.org 8 December 2020 | Volume 11 | Article 562054284

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Schobinger et al. Parental ASD-CB and PTSD-CB

study were the large sample size including mothers and fathers
and the relatively high response rates.

An important limitation of the study was the convenience
sample (homogeneity): all participants were recruited in
the same university hospital and had to speak French,
thus limiting the generalizability of the findings. The
measurement of anxiety/depression, ASD and PTSD with
self-report questionnaires, rather than by clinical interviews,
may have overestimated the prevalence of psychological
distress, as well as probable ASD and PTSD (11, 71). In
addition, it should be noted that the assessment of PTSD
in our study was based on DSM-IV, as no validated self-
report measure for PTSD according to DSM-5 was available
at the beginning of the study. Finally, it is possible that
“false positives” were identified when conducting routine
assessment or screening in the post-partum context, as some
factors commonly associated with having a newborn (e.g.,
increased vigilance) can overestimate rates of PTSD following
childbirth (72).

Clinical Implications and Suggestions for
Future Research
The high proportion of mothers and fathers experiencing ASD
and PTSD symptoms as well as probable diagnosis confirms
that childbirth can be a traumatic event for both parents. In
addition, the perinatal period can be distressing for both parents,
with approximately one fourth of the parents presenting with
anxiety and depression symptoms. Therefore, it is important
to also care for fathers. Healthcare professionals should strive
to better include fathers in the antenatal and post-natal
checkups (73).

The Odds ratio of probable ASD diagnosis was higher for
mothers following UOB, compared to mothers following VB
or PCS. This suggests that birth mode may be influencing the
mother’s experience of her birth, resulting in trauma symptoms
in the immediate aftermath. However, this was not the case for
probable PTSD diagnosis. While birth mode may not influence
directly PTSD, it may show an influence through ASD. Good
preparation of the mother, in particular, for what happens during
an operative birth, may function as a prevention method for both
ASD and subsequent PTSD development.

Early screening of ASD symptoms would appear to be a good
prevention method to detect parents at risk of developing PTSD,
particularly for mothers. It is currently recommended to assess
anxiety/depression symptoms and psychological well-being of
parents as soon as possible during the pregnancy and after birth
(74, 75). This should also include ASD. Therefore, all healthcare
professionals, including nurses and midwives on post-partum
wards, should be trained to recognize ASD. They are best placed
to observe and care for mothers during their hospital stay, as well
as interact with fathers. This would allow the timely referral of
parents to mental health specialists for those who are in need.

More research is required to fully understand the most
important risk factors for fathers’ development of PTSD-CB.

Obstetric variables for fathers should be measured in future
studies. Our evidence suggests that partners may have different
risk factors, or risk factors may have a different relative
importance, compared to mothers. Finally, future studies should
assess PTSD with a self-report questionnaire based on DSM-5
criteria or make use of clinical diagnostic tools.

CONCLUSION

This study shows that probable ASD diagnosis after childbirth
is highly prevalent in mothers and fathers. Probable PTSD
diagnosis after 1 month was present for one fifth of
mothers and 7% of fathers. Caution should be taken when
interpreting those prevalence rates, as the sample in our
study corresponds to a high-risk sample. Mothers presented
higher scores of ASD and PTSD symptoms than fathers.
Probable ASD diagnosis was found to be a predictor of
probable PTSD diagnosis 1 month after childbirth. Early
screening of ASD symptoms may help identify parents at risk of
developing PTSD.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the ethics committee of the Canton Vaud,
Switzerland. The patients/participants provided their written
informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

AH conceived of the study and its design, and coordinated
the data collection, participated in the data analysis, and
critically reviewed the manuscript. SS participated in the
coordination of the study and critically reviewed the manuscript.
ES conducted part of the data collection and data analysis
under supervision of SS and AH. All authors co-wrote
parts of the manuscript. All authors read and approved the
final manuscript.

ACKNOWLEDGMENTS

Wewould like to thankMr. Berthoud of Superpapa and the entire
Lausanne Perinatal Research Group, especially Cassie Pernet,
Joanne Horisberger, Lara Schütz, Yasmina Lotfi Mahmoud,
Lauranne Jan du Chêne, Vania Sandoz, Priska Udriot, Anna
Favero, Leah Gilbert, and Céline Favrod for their precious help
with recruitment and data collection. We thank Dr. Perluigi
Ballabeni for his help with the statistical analysis and Professors
Tolsa, Vial, and Baud for institutional support.

Frontiers in Psychiatry | www.frontiersin.org 9 December 2020 | Volume 11 | Article 562054285

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Schobinger et al. Parental ASD-CB and PTSD-CB

REFERENCES

1. Horsch A, Garthus-Niegel SJC. Posttraumatic stress disorder following

childbirth. In: Pickles C, Herring J, editors. Childbirth, Vulnerability and Law:

Exploring Issues of Violence and Control. London: Routledge (2019). pp. 49–

66. Available online at: https://www.routledge.com/Childbirth-Vulnerability-

and-Law-Exploring-Issues-of-Violence-and-Control/Herring-Pickles/p/

book/9781138335493

2. American Psychiatric Association, American Psychiatric Association,

editors. Diagnostic and Statistical Manual of Mental Disorders: DSM-5.

5th ed. Washington, DC: American Psychiatric Association (2013). p.

947. doi: 10.1176/appi.books.9780890425596

3. Bryant RA. The current evidence for acute stress disorder.Curr Psychiatry Rep.

(2018) 20:111. doi: 10.1007/s11920-018-0976-x

4. Shaw RJ, Bernard RS, DeBlois T, Ikuta LM, Ginzburg K, Koopman C.

The relationship between acute stress disorder and posttraumatic stress

disorder in the neonatal intensive care unit. Psychosomatics. (2009) 50:131–

7. doi: 10.1176/appi.psy.50.2.131

5. Grekin R, O’Hara MW. Prevalence and risk factors of postpartum

posttraumatic stress disorder: a meta-analysis. Clin Psychol Rev. (2014)

34:389–401. doi: 10.1016/j.cpr.2014.05.003

6. Denis A, Parant O, Callahan S. Post-traumatic stress disorder related to birth:

a prospective longitudinal study in a French population. J Reprod Infant

Psychol. (2011) 29:125–35. doi: 10.1080/02646838.2010.513048

7. Parfitt Y, Ayers S. Transition to parenthood and mental health in first-time

parents: maternal health and transition to parenthood. Infant Ment Health J.

(2014) 35:263–73. doi: 10.1002/imhj.21443

8. Dennis C-L, Falah-Hassani K, Shiri R. Prevalence of antenatal and postnatal

anxiety: systematic review and meta-analysis. Br J Psychiatry. (2017) 210:315–

23. doi: 10.1192/bjp.bp.116.187179

9. Zerach G, Magal O. Exposure to stress during childbirth, dyadic adjustment,

partner’s resilience, and psychological distress among first-time fathers.

Psychol Men Masculinity. (2017) 18:123–33. doi: 10.1037/men0000048

10. Cook N, Ayers S, Horsch A. Maternal posttraumatic stress disorder during

the perinatal period and child outcomes: a systematic review. J Affect Disord.

(2018) 225:18–31. doi: 10.1016/j.jad.2017.07.045

11. Yildiz PD, Ayers S, Phillips L. The prevalence of posttraumatic stress disorder

in pregnancy and after birth: a systematic review and meta-analysis. J Affect

Disord. (2017) 208:634–45. doi: 10.1016/j.jad.2016.10.009

12. Creedy DK, Shochet IM, Horsfall J. Childbirth and the development of

acute trauma symptoms: incidence and contributing factors. Birth. (2000)

27:104–11. doi: 10.1046/j.1523-536x.2000.00104.x

13. Garthus-Niegel S, Horsch A, Handtke E, von Soest T, Ayers S,Weidner K, et al.

The impact of postpartum posttraumatic stress and depression symptoms on

couples’ relationship satisfaction: a population-based prospective study. Front

Psychol. (2018) 9:1728. doi: 10.3389/fpsyg.2018.01728

14. Horsch A, Stuijfzand S. Intergenerational transfer of perinatal

trauma-related consequences. J Reprod Infant Psychol. (2019)

37:221–3. doi: 10.1080/02646838.2019.1629190

15. Fenech G, Thomson G. Tormented by ghosts from their past’:

a meta-synthesis to explore the psychosocial implications of

a traumatic birth on maternal well-being. Midwifery. (2014)

30:185–93. doi: 10.1016/j.midw.2013.12.004

16. McKenzie-McHarg K, Ayers S, Ford E, Horsch A, Jomeen J, Sawyer A, et al.

Post-traumatic stress disorder following childbirth: an update of current issues

and recommendations for future research. J Reprod Infant Psychol. (2015)

33:219–37. doi: 10.1080/02646838.2015.1031646

17. Simpson M, Catling C. Understanding psychological traumatic

birth experiences: a literature review. Women Birth. (2016)

29:203–7. doi: 10.1016/j.wombi.2015.10.009

18. Dekel S, Thiel F, Dishy G, Ashenfarb AL. Is childbirth-induced PTSD

associated with low maternal attachment? Arch Womens Ment Health. (2018)

22:119–22. doi: 10.1007/s00737-018-0853-y

19. Williams C, Patricia Taylor E, Schwannauer M. A web-based survey

of mother-infant bond, attachment experiences, and metacognition

in posttraumatic stress following childbirth: postnatal stress,

attachment, and metacognition. Infant Ment Health J. (2016)

37:259–73. doi: 10.1002/imhj.21564

20. Garthus-Niegel S, Horsch A, Ayers S, Junge-Hoffmeister J, Weidner

K, Eberhard-Gran M. The influence of postpartum PTSD on

breastfeeding: a longitudinal population-based study. Birth. (2017)

45:193–201. doi: 10.1111/birt.12328

21. Horsch A, Vial Y, Favrod C, Harari MM, Blackwell SE, Watson P, et al.

Reducing intrusive traumatic memories after emergency caesarean section:

a proof-of-principle randomized controlled study. Behav Res Ther. (2017)

94:36–47. doi: 10.1016/j.brat.2017.03.018

22. Garthus-Niegel S, Horsch A, Bickle Graz M, Martini J, von Soest T,

Weidner K, et al. The prospective relationship between postpartum PTSD

and child sleep: a 2-year follow-up study. J Affect Disord. (2018) 241:71–

9. doi: 10.1016/j.jad.2018.07.067

23. Bauer A, Parsonage M, Knapp M, Iemmi V, Adelaja B. The Costs of Perinatal

Mental Health Problems. Centre for Mental Health. p. 44.

24. Johnson MP. The implications of unfulfilled expectations and perceived

pressure to attend the birth on men’s stress levels following birth

attendance: a longitudinal study. J Psychosom Obstet Gynecol. (2002) 23:173–

82. doi: 10.3109/01674820209074670

25. Lindberg I, Engström Å. A qualitative study of new fathers’ experiences

of care in relation to complicated childbirth. Sex Reprod Healthc. (2013)

4:147–52. doi: 10.1016/j.srhc.2013.10.002

26. Ayers S, Wright DB, Wells N. Symptoms of post-traumatic stress

disorder in couples after birth: association with the couple’s

relationship and parent–baby bond. J Reprod Infant Psychol. (2007)

25:40–50. doi: 10.1080/02646830601117175

27. Bradley R, Slade P, Leviston A. Low rates of PTSD in men attending

childbirth: a preliminary study. Br J Clin Psychol. (2008) 47:295–

302. doi: 10.1348/014466508X279495

28. Bradley R, Slade P. A review of mental health problems in fathers

following the birth of a child. J Reprod Infant Psychol. (2011) 29:19–

42. doi: 10.1080/02646838.2010.513047

29. Helle N, Barkmann C, Ehrhardt S, Bindt C. Postpartum posttraumatic and

acute stress in mothers and fathers of infants with very low birth weight: cross-

sectional results from a controlled multicenter cohort study. J Affect Disord.

(2018) 235:467–73. doi: 10.1016/j.jad.2018.04.013

30. Parfitt YM, Ayers S. The effect of post-natal symptoms of post-traumatic

stress and depression on the couple’s relationship and parent–baby bond.

J Reprod Infant Psychol. (2009) 27:127–42. doi: 10.1080/026468308023

50831

31. Zerach G, Magal O. Anxiety sensitivity among first-time fathers

moderates the relationship between exposure to stress during

birth and posttraumatic stress symptoms. J Nerv Ment Dis. (2016)

204:381–7. doi: 10.1097/NMD.0000000000000482

32. Aftyka A, Rybojad B, RosaW,Wróbel A, Karakuła-Juchnowicz H. Risk factors

for the development of post-traumatic stress disorder and coping strategies in

mothers and fathers following infant hospitalisation in the neonatal intensive

care unit. J Clin Nurs. (2017) 26:4436–45. doi: 10.1111/jocn.13773

33. Aftyka A, Rybojad B, Rozalska-Walaszek I, Rzoñca P, Humeniuk E. Post-

traumatic stress disorder in parents of children hospitalized in the neonatal

intensive care unit (NICU): medical and demographic risk factors. Psychiatr

Danub. (2014) 26:0–352.

34. Koliouli F, Gaudron CZ, Raynaud J-P. Stress, coping, and post-traumatic

stress disorder of French fathers of premature infants. Newborn Infant Nurs

Rev. (2016) 16:110–4. doi: 10.1053/j.nainr.2016.08.003

35. Lefkowitz DS, Baxt C, Evans JR. Prevalence and correlates of posttraumatic

stress and postpartum depression in parents of infants in the neonatal

intensive care unit (NICU). J Clin Psychol Med Settings. (2010) 17:230–

7. doi: 10.1007/s10880-010-9202-7

36. McCarthy MC, Ashley DM, Lee KJ, Anderson VA. Predictors of acute

and posttraumatic stress symptoms in parents following their child’s cancer

diagnosis: parent traumatic stress and childhood cancer. J Trauma Stress.

(2012) 25:558–66. doi: 10.1002/jts.21745

37. Yaman S, Altay N. Posttraumatic stress and experiences of parents with a

newborn in the neonatal intensive care unit. J Reprod Infant Psychol. (2015)

33:140–52. doi: 10.1080/02646838.2014.990872

38. Barr P. Acute traumatic stress in neonatal intensive care unit parents: relation

to existential emotion-based personality predispositions. J Loss Trauma.

(2010) 15:106–22. doi: 10.1080/15325020903373128

Frontiers in Psychiatry | www.frontiersin.org 10 December 2020 | Volume 11 | Article 562054286

https://www.routledge.com/Childbirth-Vulnerability-and-Law-Exploring-Issues-of-Violence-and-Control/Herring-Pickles/p/book/9781138335493
https://www.routledge.com/Childbirth-Vulnerability-and-Law-Exploring-Issues-of-Violence-and-Control/Herring-Pickles/p/book/9781138335493
https://www.routledge.com/Childbirth-Vulnerability-and-Law-Exploring-Issues-of-Violence-and-Control/Herring-Pickles/p/book/9781138335493
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1007/s11920-018-0976-x
https://doi.org/10.1176/appi.psy.50.2.131
https://doi.org/10.1016/j.cpr.2014.05.003
https://doi.org/10.1080/02646838.2010.513048
https://doi.org/10.1002/imhj.21443
https://doi.org/10.1192/bjp.bp.116.187179
https://doi.org/10.1037/men0000048
https://doi.org/10.1016/j.jad.2017.07.045
https://doi.org/10.1016/j.jad.2016.10.009
https://doi.org/10.1046/j.1523-536x.2000.00104.x
https://doi.org/10.3389/fpsyg.2018.01728
https://doi.org/10.1080/02646838.2019.1629190
https://doi.org/10.1016/j.midw.2013.12.004
https://doi.org/10.1080/02646838.2015.1031646
https://doi.org/10.1016/j.wombi.2015.10.009
https://doi.org/10.1007/s00737-018-0853-y
https://doi.org/10.1002/imhj.21564
https://doi.org/10.1111/birt.12328
https://doi.org/10.1016/j.brat.2017.03.018
https://doi.org/10.1016/j.jad.2018.07.067
https://doi.org/10.3109/01674820209074670
https://doi.org/10.1016/j.srhc.2013.10.002
https://doi.org/10.1080/02646830601117175
https://doi.org/10.1348/014466508X279495
https://doi.org/10.1080/02646838.2010.513047
https://doi.org/10.1016/j.jad.2018.04.013
https://doi.org/10.1080/02646830802350831
https://doi.org/10.1097/NMD.0000000000000482
https://doi.org/10.1111/jocn.13773
https://doi.org/10.1053/j.nainr.2016.08.003
https://doi.org/10.1007/s10880-010-9202-7
https://doi.org/10.1002/jts.21745
https://doi.org/10.1080/02646838.2014.990872
https://doi.org/10.1080/15325020903373128
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Schobinger et al. Parental ASD-CB and PTSD-CB

39. Roque ATF, Lasiuk GC, Radünz V, Hegadoren K. Scoping review of themental

health of parents of infants in the NICU. J Obstet Gynecol Neonatal Nurs.

(2017) 46:576–87. doi: 10.1016/j.jogn.2017.02.005

40. Shaw RJ, Bernard RS, Storfer-Isser A, Rhine W, Horwitz SM. Parental coping

in the neonatal intensive care unit. J Clin Psychol Med Settings. (2013)

20:135–42. doi: 10.1007/s10880-012-9328-x

41. Patiño-Fernández AM, Pai ALH, Alderfer M, Hwang W-T, Reilly A, Kazak

AE. Acute stress in parents of children newly diagnosed with cancer. Pediatr

Blood Cancer. (2008) 50:289–92. doi: 10.1002/pbc.21262

42. Balluffi A, Kassam-Adams N, Kazak A, Tucker M, Dominguez T,

Helfaer M. Traumatic stress in parents of children admitted to the

pediatric intensive care unit. Pediatr Crit Care Med. (2004) 5:547–

53. doi: 10.1097/01.PCC.0000137354.19807.44

43. Bryant RA. Acute stress disorder as a predictor of posttraumatic

stress disorder: a systematic review. J Clin Psychiatry. (2011)

72:233–9. doi: 10.4088/JCP.09r05072blu

44. Bryant RA, Friedman MJ, Spiegel D, Ursano R, Strain J. A review

of acute stress disorder in DSM-5. Depress Anxiety. (2011) 28:802–

17. doi: 10.1002/da.20737

45. Kassam-Adams N, Fleisher CL, Winston FK. Acute stress disorder and

posttraumatic stress disorder in parents of injured children. J Trauma Stress.

(2009) 22:294–302. doi: 10.1002/jts.20424

46. Bryant RA, Harvey AG. Gender differences in the relationship

between acute stress disorder and posttraumatic stress disorder

following motor vehicle accidents. Aust N Z J Psychiatry. (2003)

37:226–9. doi: 10.1046/j.1440-1614.2003.01130.x

47. Olff M. Sex and gender differences in post-traumatic stress

disorder: an update. Eur J Psychotraumatology. (2017)

8:1351204. doi: 10.1080/20008198.2017.1351204

48. Shaw RJ, Deblois T, Ikuta L, Ginzburg K, Fleisher B, Koopman C. Acute stress

disorder among parents of infants in the neonatal intensive care nursery.

Psychosomatics. (2006) 47:206–12. doi: 10.1176/appi.psy.47.3.206

49. Gamba Szijarto S, Forcada Guex M, Borghini A, Pierrehumbert B, Ansermet

F, Müller Nix C. État de stress post-traumatique chez les mères et chez les

pères d’enfants prématurés : similitudes et différences.Neuropsychiatr Enfance

Adolesc. (2009) 57:385–91. doi: 10.1016/j.neurenf.2009.04.001

50. Ionio C, Colombo C, Brazzoduro V, Mascheroni E, Confalonieri E, Castoldi F,

et al. Mothers and fathers in NICU: the impact of preterm birth on parental

distress. Eur J Psychol. (2016) 12:604–21. doi: 10.5964/ejop.v12i4.1093

51. Darwin Z, Galdas P, Hinchliff S, Littlewood E, McMillan D, McGowan L, et al.

Fathers’ views and experiences of their own mental health during pregnancy

and the first postnatal year: a qualitative interview study of men participating

in the UK Born and Bred in Yorkshire (BaBY) cohort. BMC Pregnancy

Childbirth. (2017) 17:45. doi: 10.1186/s12884-017-1229-4

52. Gürber S, Baumeler L, Grob A, Surbek D, Stadlmayr W. Antenatal depressive

symptoms and subjective birth experience in association with postpartum

depressive symptoms and acute stress reaction in mothers and fathers: a

longitudinal path analysis. Eur J Obstet Gynecol Reprod Biol. (2017) 215:68–

74. doi: 10.1016/j.ejogrb.2017.05.021

53. Iles J, Slade P, Spiby H. Posttraumatic stress symptoms and

postpartum depression in couples after childbirth: the role

of partner support and attachment. J Anxiety Disord. (2011)

25:520–30. doi: 10.1016/j.janxdis.2010.12.006

54. Ayers S, Bond R, Bertullies S, Wijma K. The aetiology of post-traumatic stress

following childbirth: a meta-analysis and theoretical framework. Psychol Med.

(2016) 46:1121–34. doi: 10.1017/S0033291715002706

55. Andersen LB, Melvaer LB, Videbech P, Lamont RF, Joergensen JS.

Risk factors for developing post-traumatic stress disorder following

childbirth: a systematic review. Acta Obstet Gynecol Scand. (2012) 91:1261–

72. doi: 10.1111/j.1600-0412.2012.01476.x

56. King L, McKenzie-McHarg K, Horsch A. Testing a cognitive model to predict

posttraumatic stress disorder following childbirth. BMC Pregnancy Childbirth.

(2017) 17:32. doi: 10.1186/s12884-016-1194-3

57. Birmes P, Brunet A, Benoit M, Defer S, Hatton L, Sztulman H, et al. Validation

of the peritraumatic dissociative experiences questionnaire self-report version

in two samples of French-speaking individuals exposed to trauma. Eur

Psychiatry. (2005) 20:145–51. doi: 10.1016/j.eurpsy.2004.06.033

58. Bryant RA, Harvey AG. Acute Stress Disorder: A Handbook of Theory,

Assessment, and Treatment. Washington, DC: American Psychological

Association (2000). doi: 10.1037/10346-000

59. Bryant RA, Moulds ML, Guthrie RM. Acute stress disorder scale: a self-

report measure of acute stress disorder. Psychol Assess. (2000) 12:61–

8. doi: 10.1037/1040-3590.12.1.61

60. HearnM, Ceschi G, Brillon P, Fürst G, Van der LindenM. A French adaptation

of the posttraumatic diagnostic scale. Can J Behav Sci Can Sci Comport. (2012)

44:16–28. doi: 10.1037/a0025591

61. Foa EB, Cashman L, Jaycox L, Perry K. The validation of a self-report measure

of posttraumatic stress disorder: the posttraumatic diagnostic scale. Psychol

Assess. (1997) 9:445–51. doi: 10.1037/1040-3590.9.4.445

62. Langevin V, François M, Boini S, Riou A. Hospital anxiety and depression

scale (HADS)-article de revue-INRS. Doc Pour Médecin Trav. (2011) 481–5.

63. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta

Psychiatr Scand. (1983) 67:361–70. doi: 10.1111/j.1600-0447.1983.tb09716.x

64. Largo R, Pfister D, Molinari L, Kundu S, Lipp A, Duc G. Significance of

prenatal, perinatal and postnatal factors in the development of AGA-preterm

children at 5–7 years. Dev Med Child Neurol. 31:440–56.

65. Vanderbilt D, Bushley T, Young R, Frank DA. Acute posttraumatic

stress symptoms among urban mothers with newborns in the neonatal

intensive care unit: a preliminary study. J Dev Behav Pediatr. (2009) 30:50–

6. doi: 10.1097/DBP.0b013e318196b0de

66. Goutaudier N, Séjourné N, Bui É, Cazenave N, Chabrol H. L’accouchement

prématuré: une naissance traumatique? Symptômes de stress posttraumatique

et variables associées. Gynécologie Obstétrique Fertil. (2014) 42:749–

54. doi: 10.1016/j.gyobfe.2014.05.004

67. Beck CT. Middle range theory of traumatic childbirth: the

ever-widening ripple effect. Glob Qual Nurs Res. (2015)

2:2333393615575313. doi: 10.1177/2333393615575313

68. Garthus-Niegel S, von Soest T, Vollrath ME, Eberhard-Gran M.

The impact of subjective birth experiences on post-traumatic stress

symptoms: a longitudinal study. Arch Womens Ment Health. (2013)

16:1–10. doi: 10.1007/s00737-012-0301-3

69. Dekel S, Stuebe C, Dishy G. Childbirth Induced posttraumatic stress

syndrome: a systematic review of prevalence and risk factors. Front Psychol.

(2017) 8:560. doi: 10.3389/fpsyg.2017.00560

70. Inglis C, Sharman R, Reed R. Paternal mental health following

perceived traumatic childbirth. Midwifery. (2016) 41:125–

31. doi: 10.1016/j.midw.2016.08.008

71. Woolf C, Muscara F, Anderson VA, McCarthy MC. Early traumatic

stress responses in parents following a serious illness in their

child: a systematic review. J Clin Psychol Med Settings. (2016)

23:53–66. doi: 10.1007/s10880-015-9430-y

72. Horsch A, Ayers S. Childbirth and Stress. In: Fink G, editor. Stress: Concepts,

Cognition, Emotion, and Behavior. San Diego: Elsevier (2016). p. 325–

330. doi: 10.1016/B978-0-12-800951-2.00040-6

73. Elmir R, Schmied V. A meta-ethnographic synthesis of fathers’ experiences

of complicated births that are potentially traumatic.Midwifery. (2016) 32:66–

74. doi: 10.1016/j.midw.2015.09.008

74. Austin M-P, Highet N, Expert Group. Mental Health Care in the Perinatal

Period: Australian Clinical Practice Guideline. Melbourne, VIC: Centre of

Perinatal Excellence (2017).

75. Hall MF. How to help women at risk for acute stress disorder after childbirth.

Nurs Womens Health. (2014) 18:449–54. doi: 10.1111/1751-486X.12157

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2020 Schobinger, Stuijfzand and Horsch. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychiatry | www.frontiersin.org 11 December 2020 | Volume 11 | Article 562054287

https://doi.org/10.1016/j.jogn.2017.02.005
https://doi.org/10.1007/s10880-012-9328-x
https://doi.org/10.1002/pbc.21262
https://doi.org/10.1097/01.PCC.0000137354.19807.44
https://doi.org/10.4088/JCP.09r05072blu
https://doi.org/10.1002/da.20737
https://doi.org/10.1002/jts.20424
https://doi.org/10.1046/j.1440-1614.2003.01130.x
https://doi.org/10.1080/20008198.2017.1351204
https://doi.org/10.1176/appi.psy.47.3.206
https://doi.org/10.1016/j.neurenf.2009.04.001
https://doi.org/10.5964/ejop.v12i4.1093
https://doi.org/10.1186/s12884-017-1229-4
https://doi.org/10.1016/j.ejogrb.2017.05.021
https://doi.org/10.1016/j.janxdis.2010.12.006
https://doi.org/10.1017/S0033291715002706
https://doi.org/10.1111/j.1600-0412.2012.01476.x
https://doi.org/10.1186/s12884-016-1194-3
https://doi.org/10.1016/j.eurpsy.2004.06.033
https://doi.org/10.1037/10346-000
https://doi.org/10.1037/1040-3590.12.1.61
https://doi.org/10.1037/a0025591
https://doi.org/10.1037/1040-3590.9.4.445
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1097/DBP.0b013e318196b0de
https://doi.org/10.1016/j.gyobfe.2014.05.004
https://doi.org/10.1177/2333393615575313
https://doi.org/10.1007/s00737-012-0301-3
https://doi.org/10.3389/fpsyg.2017.00560
https://doi.org/10.1016/j.midw.2016.08.008
https://doi.org/10.1007/s10880-015-9430-y
https://doi.org/10.1016/B978-0-12-800951-2.00040-6
https://doi.org/10.1016/j.midw.2015.09.008
https://doi.org/10.1111/1751-486X.12157
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


REVIEW
published: 05 January 2021

doi: 10.3389/fpsyt.2020.596857

Frontiers in Psychiatry | www.frontiersin.org 1 January 2021 | Volume 11 | Article 596857

Edited by:

Yael Benyamini,

Tel Aviv University, Israel

Reviewed by:

Giulia Ballarotto,

Sapienza University of Rome, Italy

Richard Fletcher,

University of Newcastle, Australia

*Correspondence:

Vaheshta Sethna

vaheshta.sethna@kcl.ac.uk

Specialty section:

This article was submitted to

Psychopathology,

a section of the journal

Frontiers in Psychiatry

Received: 21 August 2020

Accepted: 16 November 2020

Published: 05 January 2021

Citation:

Siew J, Iles J, Domoney J, Bristow F,

Darwin ZJ and Sethna V (2021) The

Applicability and Performance of Tools

Used to Assess the Father-Offspring

Relationship in Relation to Parental

Psychopathology and Offspring

Outcomes.

Front. Psychiatry 11:596857.

doi: 10.3389/fpsyt.2020.596857

The Applicability and Performance of
Tools Used to Assess the
Father-Offspring Relationship in
Relation to Parental
Psychopathology and Offspring
Outcomes
Jasmine Siew 1, Jane Iles 2, Jill Domoney 3, Florence Bristow 4, Zoe J. Darwin 5 and

Vaheshta Sethna 1*

1Department of Forensic and Neurodevelopmental Sciences, Institute of Psychiatry, Psychology and Neuroscience, King’s

College London, London, United Kingdom, 2Department of Psychology, University of Surrey, Guildford, United Kingdom,
3 Section of Women’s Mental Health, Health Service and Population Research Department, Institute of Psychiatry,

Psychology and Neuroscience, King’s College London, London, United Kingdom, 4 Perinatal Services for Croydon, South

London and Maudsley National Health Service (NHS) Foundation Trust, London, United Kingdom, 5 School of Human and

Health Sciences, University of Huddersfield, Huddersfield, United Kingdom

Introduction: Father-infant interactions are important for optimal offspring outcomes.

Moreover, paternal perinatal psychopathology is associated with psychological and

developmental disturbances in the offspring, and this risk may increase when both

parents are unwell. While, the father-offspring relationship is a plausible mechanism of risk

transmission, there is presently no “gold standard” tool for assessing the father-offspring

relationship. Therefore, we systematically searched and reviewed the application and

performance of tools used to assess the father-offspring relationship from pregnancy to

24-months postnatal.

Methods: Four electronic databases (including MEDLINE, PsycINFO, Maternity

and Infant Care Database, and CINAHL) were searched. Selected articles included

evidence of father-offspring relationship assessment in relation to parental perinatal

psychopathology and/or offspring outcomes. Data was extracted and synthesized

according to the following: (i) evidence supporting the performance of tools in terms

of their psychometric properties when applied in the context of fathers, (ii) tool

specific characteristics, and (iii) study specific methodological aspects in which the tool

was embedded.

Results: Of the 30,500 records eligible for screening, 38 unique tools used to

assess the father-offspring relationship were identified, from 61 studies. Ten tools

were employed in the context of paternal psychopathology, three in the context of

maternal psychopathology, and seven in the context of both maternal and paternal

psychopathology, while nine tools were applied in the context of offspring outcomes only.

The remaining nine tools were used in the context of both parental psychopathology

(i.e., paternal, and/or maternal psychopathology) and offspring outcomes. Evidence
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supporting the psychometric robustness of the extracted observational, self-report

and interview-based tools was generally limited. Most tools were originally developed

in maternal samples—with few tools demonstrating evidence of content validation

specific to fathers. Furthermore, various elements influencing tool performance were

recognized—including variation in tool characteristics (e.g., relationship dimensions

assessed, assessment mode, and scoring formats) and study specific methodological

aspects, (e.g., setting and study design, sample characteristics, timing and nature of

parental psychopathology, and offspring outcomes).

Conclusion: Given the strengths and limitations of each mode of assessment, future

studies may benefit from a multimethod approach to assessing the father-offspring

relationship, which may provide a more accurate assessment than one method alone.

Keywords: partners, paternal depression, perinatal mental health, fathers, paternal involvement, father-offspring

relationship quality

INTRODUCTION

The antenatal period and 1st year postpartum (“perinatal
period” hereafter) are associated with significant adjustments
to fathers that pose risks for mental health difficulties. Among
the various disorders that manifest perinatally, depression is
one of the most common with incidence rates ranging between
8.4 and 10% in fathers (1, 2)—this risk increasing more
than two-fold in the context of maternal depression (3, 4).
Moreover, psychopathology in fathers is associated with a
range of psychological and developmental disturbances in the
offspring (5), with increased vulnerability when both parents
experience mental health difficulties in the perinatal period
(2, 3, 6). Although genetic and environmental vulnerabilities
may contribute to adverse offspring outcomes, a key potential
mechanism of risk transmission is parenting quality (5).

There is emerging evidence in support of each link of
this mechanism—i.e., between paternal perinatal mental health
disorders and the father-offspring relationship, as well as
between the father-infant relationship and subsequent offspring
development. In general, less optimal parenting and reduced
paternal involvement have been reported in the context of both
diagnostic and symptom-level difficulties, experienced by fathers,
in the perinatal period [for a review, see (7)]. Comparably, non-
optimal patterns of parenting, associated with the occurrence
of paternal perinatal psychopathology, may also explain adverse
offspring outcomes (8).

Furthermore, perinatal psychopathology experienced by
the mother also influences paternal parenting (9)—with

evidence in support of both the “spill over” hypothesis
(whereby higher depressive symptom-levels are associated
with less optimal father-offspring relationships); as well as the

“compensatory/buffering” model (such that fathers may try to

compensate for (or buffer against) depression experienced by
their partner by becoming more involved with the infant) (10).

Yet, inconsistencies in the reported evidence exist,
with studies reporting no significant links between father-
offspring relationship indices and either paternal or maternal

psychopathology during the antenatal period [e.g., (11)], the
1st year postpartum [e.g., (12, 13)], and up to 24-months
postpartum [e.g., (14)]; as well as with infant outcome domains
[e.g., (15–17)].

Nevertheless, difficulties in parenting that tend to be
especially evident in the first postnatal year (18–20) manifest
in many different forms. They may become apparent through
the quality of the father-infant relationship—such as fathers
attachment relationship with the fetus [e.g., (21, 22)] behavioral
disengagement and expression of negative affectivity [e.g., (23–
25)], fewer mental state references in speech (26)—as well as
quantity of paternal involvement—indexed by lower levels of
engagement in positive enrichment activities and routine child-
care [e.g., (10, 27, 28)]. In response infants may also alter
their interactive behaviors with increased negative affect and
avoidance, such as gaze aversion (23). Thus, infancy is a key
developmental phase in the intergenerational psychopathology
transmission by impairments in the father-infant relationship.
Consequently, an array of tools has been used to assess parenting
behaviors of fathers (typically observational and self-report
assessments, but also interview schedules).

In addition to studying the quality and quantity of social
interactions between parent and child, attachment security is
another widely assessed index of the quality of the parent-child
relationship. The Strange Situation Procedure [SSP: (29)] is the
gold standard for classifying infants into one of three organized
attachment patterns, identified by Ainsworth and colleagues, and
a fourth the disorganized-disoriented (D) pattern introduced
subsequently by Main and Solomon (30). Yet, there is currently
no “gold-standard” tool for assessing the interplay between
father and infant in the perinatal period. Different modes of
assessments for the father-offspring relationship have their own
strengths and weakness, and it is likely that to some degree,
the discrepancies in findings across studies may be attributable
to the measurement method, rather than the specific construct
being measured (31). For example, while observational tools
permit the objective assessment of parent, infant and dyadic
behaviors, they are time-consuming, are often restricted in terms
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of the duration of observation (typically ∼5-min) and behaviors
may be influenced by specific demand characteristics of the
situation (e.g., videotaping, presence of an observer, structured
settings) (32). On the other hand, self-report tools are easy to
administer, require minimal training and can be applied to large
samples; however, respondents may be influenced by response
bias, including social desirability (33).

Also, certain parenting dimensions may be better captured
by a specific assessment tool. In particular, the coding of
affect expressions and emotion during observed interactions are
often difficult to assess since the coding of these dimensions
often relies on inferences from the observer and may be
judged in an unsystematic manner. However, self-report and
interview tools may be especially useful for capturing subjective
emotional information—though, still subject to certain biases
(34, 35). Taken together, the selection of a tool requires
extensive knowledge about the dimensions of parenting that
one intends to assess, considering the strengths and weaknesses
of each assessment method. Equally important, is knowledge
on the tool’s psychometric performance. Hence, a systematic
summary of tools, to assess the father-offspring relationship, as
well as an evaluation of their psychometric properties in the
context of parental psychopathology and/or offspring outcomes
(key variables in the parenting model of risk transmission),
is warranted.

While existing reviews have examined the father-offspring
relationship in the context of parental psychopathology [for
example, (7, 36)] and in relation to child developmental outcomes
[for example, (36–39)], few have focused on the application
and performance of the tools used to assess the father-offspring
relationship in both these contexts. Those reviews which have
included some evaulation on how tools have been applied to
assess the father-offspring relationship have primairly focused on
one type of assessment tool (mostly observational or self-report
measures of the father-offspring relationship) [for example,
(32)] and/or have examined a particular construct of parenting
behavior (for example, paternal play, attachment relationship,
paternal involvement) [for example, (37, 40, 41)]. However,
given the strengths and limitations of each mode of assessment
and their potentially differential performance when applied to
specific features of the father-offspring relationship, a multi-
method approach to the evaulation of available tools would
be beneficial in helping guide tool selection. Lastly, although
existing reviews have evaluated the psychometric properties of
some tools developed in father-only samples (32, 40, 41)—though
still focused on one type of measurement tool or a specific
parenting construct—clarity is needed to also understand how
tools developed in maternal and/or parental samples perform
when applied to assess various behavioral features of the father-
offspring relationship (32). This is important since mothers and
fathers may differ in the way they understand and interact with
their child (37), despite evidence of similarities in their early
parenting behaviors.

Therefore, this study aims to review the application and
performance of tools used to assess the father-offspring
relationship when examined in the context of paternal and
maternal psychopathology and/or offspring outcomes, during

the perinatal period and up to 24-months postpartum. First, we
focus on tools applied to assess two key domains of the father-
offspring relationship: father-offspring relationship quality and
paternal involvement. Second, we focus on both the antenatal
and postnatal timepoints for the measurement of the father-
offspring relationship. The antenatal time-point is a period of
considerable vulnerability for the father-offspring relationship—
that continues across early infancy. Also, parenting sensitivity
is thought to originate in the antenatal period (42–44) and
antenatal mental representations of bonding with the unborn
child likely influence early postnatal parenting behavior (22, 45).
Similarly, increased paternal involvement during the antenatal
period is linked with both positive fetal outcomes [for a review,
see (46)], and improved parenting (47, 48). Third, we examine
tools used to assess paternal, infant and dyadic patterns of
behavior since the father-offspring relationship is not only shaped
by parent behavior, but also the degree of coordination with the
infants cues and signals (49). Finally, we assess the performance
of tools in the context of wider family characteristics—since they
are likely to shape the developing father-offspring relationship
(36, 50), and also independently influence both parental mental
health and offspring outcomes (51, 52).

Utilizing a systematic search and review framework (53)
the study objectives were: (i) to review evidence supporting
the performance of tools (applied to assess father-offspring
relationship quality and paternal involvement) in terms of their
psychometric properties, (ii) to evaluate specific characteristics of
each tool, and (iii) study specific methodological aspects in which
the tool was embedded.

METHODS

Father-Offspring Relationship: Definition
Two key relationship domains comprise:

1. Father-offspring relationship quality—covering: (i) direct
father-offspring interactions assessing parent and/or infant
interactive behaviors (often, but not restricted to, recorded
face-to-face interactions), and (ii) father-offspring attachment
relationship—i.e., the fathers’ antenatal relationship to the
fetus and postnatal bonding with the infant.

2. Involvement—fathers’ engagement in a range of child-care
related activities (including, for example, direct engagement
in positive activities such as reading, singing, playing,
and engagement in routine activities (i.e., bathing, feeding,
dressing) (54).

Search Strategy
A systematic search was conducted using four electronic
databases to identify relevant articles from inception to June 2020
(MEDLINE, PsycINFO, Maternity and Infant Care Database,
and CINAHL). A combination of search terms was used:
fathers or partners; father-child or parent-child relations;
generic terms for mental health; and antenatal or postpartum
period (see Supplementary Data Sheet 1 for an example of the
search strategy).

The search was intentionally broad to identify relevant studies
for a series of reviews to support a best practice guide (55).
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Subsequently, the performance of the search strategy, for each
separate review, was tested using key papers and refined to
improve sensitivity.

The electronic databases search was complemented by
backward and forward citation chaining—i.e., respectively
checking reference lists within included studies and checking
subsequent studies that cited these. In preparation for
publication, forward chaining was used to check for any relevant
papers published since the initial search and complimentary
second search. Records were imported into referencing software
(Endnote version X9) and duplicates removed.

Finally, relevant tools identified in the included studies were
subject to citation chaining—i.e., checking studies which cited
the original source of the extracted relationship tool. Thus, the
original source of the tool was located and additional studies
using the same tool to assess the father-offspring relationship
were checked (subject to the same eligibility criteria).

Study Selection
Records screened based on title and abstract, by a pool of
reviewers, were categorized as: selected for full-text review,
discuss, exclude. Records were selected for full-text review,
if within the abstract, there was evidence of father-offspring
relationship assessment in relation to parental perinatal
psychopathology and/or offspring outcomes. Where there was
uncertainty, further discussions occurred. A second reviewer
then confirmed categorisations, and where necessary, obtained
potentially eligible studies in full. Studies confirmed for full-text
review were appraised against the eligibility criteria and then
confirmed by a second reviewer. Conflicting viewpoints were
discussed among members of the review panel until consensus
for inclusion or exclusion was reached.

Study Eligibility Criteria
Inclusion criteria were: (i) study design: observational studies; (ii)
sample: expectant or new fathers or partners (e.g., step-fathers)
recruited from clinical or community settings; (iii) tools: included
at least one tool used to assess the relationship between the father
and the offspring not confined to, but taking place at some point
during the antenatal period and until 24-months postpartum;
(iv) tool’s mode of administration: observational, self-report
or interview schedules; (v) tool administration: professional,
researcher, and self-administered, and (vi) tool’s correlates: a
range of parental psychopathology (links between paternal
and/or maternal psychopathology and the father-offspring
relationship) and/or offspring outcomes (linking the father-
offspring relationship with independent offspring outcomes).

Exclusion criteria were: (i) tools which did not include the
measurement of paternal interactive features (e.g., tools that
focused on infant attachment security toward the parent); (ii)
interactions with twins/triplets, or triadic interactions; (iii) self-
report or interview measures of the father-offspring relationship
completed on behalf of the father by the mother; (iv) full-text
articles not written in the English language, and (v) studies not
published in peer-reviewed journals.

Data Extraction
Data Extraction of Included Studies and

Father-Offspring Interaction Tools Identified
Data were extracted and tabulated according to the study
descriptive characteristics and key features of included tool(s)
used to assess the father-offspring relationship. However, where
details relating to the tool’s characteristics were not reported in
the included studies, these data were extracted at the tool’s source.

Data Extraction for the Tool’s Psychometric

Properties
Data supporting evidence of the tool’s validity were guided by the
New Standards for Educational and Psychological Testing (56).

The framework comprised four key validity domains—
i.e., internal structure, content validity, response process, and
relations with other variables.

Table 1 includes an overview of descriptions and methods
of evaluation for each validity domain. A second reviewer
confirmed that the extracted data supported evidence for
validity. Conflicting viewpoints were discussed until consensus
was reached.

Data Synthesis
The data extracted were synthesized and presented as follows:
(1) study specific methodological aspects in which the tool
was embedded (i.e., study setting, sample characteristics, sample
size and relations with diverse psychopathological and offspring
outcome variables); (2) the tool’s characteristics (i.e., the
conceptualization of father-offspring relationship constructs,
interaction dimensions, as well as their scoring formats); (3)
evidence supporting the performance of tools in terms of their
psychometric properties.

RESULTS

Sample
Forty-two thousand two hundred sixty-three publications were
identified. After removing duplicates, 30,500 records were eligible
for screening. From this sample, 30,348 publications were
excluded by screening titles, and where necessary abstracts.
As shown in Figure 1, this process led to the identification
of 152 records eligible for full-text review, 91 of which were
excluded when reviewed in full. Thus, the final sample comprised
61 publications.

Descriptive Characteristics of Publications
Identification of Publications
The 61 included publications presented relevant data concerning
38 unique tools. Ten tools were employed in the context of
paternal psychopathology, three in the context of maternal
psychopathology, and seven in the context of both maternal and
paternal psychopathology. While nine tools were applied in the
context of offspring outcomes only; the remaining nine were used
in the context of both parental psychopathology (i.e., paternal,
and/or maternal psychopathology) and offspring outcomes.

Twenty-six tools were used to assess father-offspring
relationship quality, while 12 were used to assess paternal
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TABLE 1 | Descriptions of validity domains and methods of evaluation.

Validity domaina Descriptions of validity domainb Methods of evaluating validity domainb

1. Internal structure validity The extent to which relations between internal components

and scores correspond with the definition and intended

structure of the construct being measured (i.e., cohesiveness

of items and domains).

• Inter-scale correlations among items and/or domains

• Cronbach Alpha

• Factor analysis

• Inter-intra rater reliability

• Test-retest reliability

2. Content validity The extent to which the content of a measure represents a

specified content domain—for the purpose of this review, we

focus on content specific to the father-offspring relationship.

• Theory: content is based on theoretical evidence

• Expert review: content of tool reviewed by experts

• Content analysis: interviews with the target group

subject to content analyses

3. Response process validity The extent to which respondents or observed individuals and

raters understand the construct and perform in the same way

corresponding to the intended, defined construct being

measured.

• Feedback: interview or observe respondents,

observed individuals or raters on their performance of

the measure—for example, through piloting of the

measure

4. Relations with other variables (3 sub-domains)

4a. Convergent validity The presence and strength of an association between a

measurement construct and another measure of the same

construct, or related constructs—for the purpose of this

review, the same construct refers to measures of paternal

parenting, while related constructs refer to measures of

maternal parenting and severity of parental psychological

symptoms

• Presence (p < 0.05) and strength of association (i.e.,

effect sizes pertaining to weak, moderate, and strong

associations between two measurements)c.

4b. Discriminant validity (known groups) The extent to which differences in scores between groups

reflect known differences in the level of the construct—for the

purpose of this review, we focus on clinical diagnostic groups

and parent symptom level groups

• Significant differences (p < 0.05) between two groups

(e.g., clinically depressed vs. non-depressed fathers).

4c. Criterion validity The extent to which a measure is correlated with an external

criterion variable, simultaneously (concurrent) or at a point in

the future (predictive)—for the purpose of this review, we

focus on offspring outcomes for the external criterion variable

• Presence (p < 0.05) and strength of association (i.e.,

effect sizes pertaining to weak, moderate, and strong

associations between two measurements)c.

aValidity domains are according to The Standards for Educational and Psychological Testing (56).
bAdditional guidance for definitions and methods of evaluation by two external sources (Goodwin and Leech, 2003; Krabbe, 2016).
cEffect sizes: Cohen’s r—including weak (<0.3), moderate (0.03), and large effects (>0.5) (57); Cohen’s d – including weak (<0.2), moderate (0.5), and large effects (0.8) (57); Odds

Ratio (OR) effect size conversion—including weak (1.68), moderate (3.47), and large effects (6.71) (58).

involvement. Almost half of the tools included in this review
were developed in samples comprising both mothers and
fathers (n =18): five observational, nine self-report, and
four interview tools. In contrast, only seven tools were
developed in father-only samples: two observational and
five self-report measures. The remaining 13 tools were
developed in maternal samples only: nine observational
and four self-report tools.

Study Country of Origin and Data Analyses

Time-Points
Studies were published across 14 different countries from 1989
to 2019: countries in Europe (n = 25), North America (n = 24),
Australia (n = 5), Asia (n = 3), South America (n = 1), and
the Middle East region (n = 3). Cross-sectional data points
were extracted from 34 studies and longitudinal data points were
extracted from 17 studies, while 10 studies included both cross-
sectional and longitudinal data points. Across most longitudinal
data points extracted, the follow-up period was generally within
an 18-months window ranging from 2-to-18 months—with an
average follow-up period of∼6-to-9-months.

Sample Characteristics: Clinical Characteristics and

Paternal Socio-Demographics
All studies involved community samples of fathers. Forty of
the 61 studies included a measure of parental psychopathology.
Thirty-five studies assessed paternal psychopathology—of which
28 studies screened fathers for psychological symptoms, four
provided clinical diagnostic categorization and three studies
reported both. Within these 35 studies, 11 also included
a sample of mothers screened for maternal psychological
symptoms, while two studies measured both symptoms and
diagnostic categorization in mothers. An additional four studies
assessed maternal psychological symptoms in the absence of a
paternal measure of psychopathology, while one study provided
diagnostic categorization in mothers only.

Study samples were largely homogeneous—comprising
mainly white European fathers from middle to high-income
settings, residing in the family home and from two-parent
families. Fathers’ education level was primarily assessed through
either the average number of education years, or level of
education attainment—with years in education ranging from
12- to-16-years or the completion of college education or above
(across the majority of studies). Moreover, fathers’ age at first
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FIGURE 1 | Flowchart of review process.
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measurement of the father-offspring relationship ranged from
18-to-51 years—with a mean age of 34 years.

Supplementary Files 1–3 provide a summary of descriptive
characteristics of studies utilizing observational, self-report and
interview tools, respectively. Additional details extracted are
presented in Supplementary Files 4–6 (59–82).

Descriptive Characteristics of Tools Used
to Assess the Father-Offspring
Relationship Across the Included Studies
Observational Tools: Set-Up, Duration, Scoring, and

Interactive Behaviors of Father-Infant Relationship

Quality Assessed
The 31 studies utilizing observational tools (n = 16) were all
based on face-to-face interactions between father-infant dyads
conducted in the family home (n = 24) or a laboratory setting
(n = 7). Interactions were conducted using a range of settings—
i.e., free play on a floor-mat (n = 11), an infant-seat setting
(n= 5), structured play (n= 6), feeding interactions (n= 2), or a
combination of these settings (n= 7). Most interactions included
the use of toys—only six explicitly excluded the use of toys
during interactions. The duration of face-to-face observational
assessments were mostly between 3 and 10min. Moreover, there
were a range of scoring formats across the observational tools—
i.e., rating scales (n = 8), frequency counts (n = 3); time-
durations (n = 1) and binary scales (n = 1), or a combination
of these scoring formats (n= 3).

All the observational tools included in this review assessed one
interaction domain—i.e., the father-infant relationship quality.
These tools assessed at least one of the following features: (i)
paternal interactive behavior (n= 11) (e.g., sensitive, controlling,
intrusive, and remote behaviors), (ii) paternal affect (n= 6) (e.g.,
overall displays of positive or negative interactive affect or mood)
and/or (iii) paternal speech analysis (n = 3) (e.g., mentalization,
attentional focus of speech).

In addition to paternal behaviors, infant and dyadic behaviors
were also assessed. Five tools assessed infant behavior—i.e., (i)
infant interactive behavior (e.g., passivity, responsiveness toward
the father) and (ii) infant affect; while four tools assessed
dyadic behavior—i.e., (iii) dyadic interactive behavior (e.g., dyadic
synchrony), and (iv) dyadic affect.

Finally, three tools extracted from three studies assessed the
overall quality of the father-offspring relationship (including
paternal and/or infant behaviors).

Self-Report Tools: Responder, Items, Time to

Complete, Features of Father-Offspring Relationship

Quality, and Paternal Involvement Assessed
The number of items across self-report tools ranged from 8-
to-24. Most of the tools used rating scales—ranging from 4-to-
14 points. None of the studies reported the time to complete
self-report assessments.

Self-report tools assessed two domains of the father-offspring
relationship: (i) father-offspring relationship quality and (ii)
paternal involvement. Father-offspring relationship quality was
assessed by ni of the 18 self-report tools. Four features of

relationship quality were identified across these tools: (i) fathers
attachment relationship to the fetus (n= 3), (ii) fathers attachment
relationship to the infant (n = 3) (iii) father-infant bonding
(n = 1), and (iv) paternal warmth (n = 2). Paternal involvement
in child-care related activities was assessed by the remaining nine
self-report tools.

Interview Tools: Responder, Set-Up, Duration,

Features of Paternal Involvement, and

Father-Offspring Relationship Quality Assessed
Interviews were conducted with fathers in the family home
(n = 2) or over the telephone (n = 1); while one tool was used
in the context of both face-to-face and phone interviewing. Only
one study (83) reported the interview duration (45min; The
Working Model of Child Interview [WMCI; (84)]. Moreover,
scoring formats comprised a rating scale (n = 1), time-durations
(n= 2), or a combination of the two (n= 1).

The four interview tools assessed two domains of the father-
infant relationship: (i) father-infant relationship quality and
(ii) paternal involvement. Father-infant relationship quality was
assessed by one tool and paternal involvement in child-care was
assessed by the remaining three interview tools.

Validity of Tools Used to Assess the
Father-Offspring Relationship
Data supporting evidence of the tool’s validity is presented
below (i.e., evidence indicated as the presence of an association
at p < 0.05 across the validity domains). Table 2 provides
a summary of the evidence supporting the psychometric
robustness of observational, self-report and interview tools across
four validity domains.

Further details extracted are available in
Supplementary Files 7–9. This includes data from other
father-infant interaction domains assessed by the included tools
in this review which showed non-significant associations when
examined in relation to psychological symptoms, offspring
outcomes and other parenting measures—this data did not
support the tools validity argument.

Validity Evidence Supporting Observational Tools
All 16 observational tools used to assess father-infant relationship
quality demonstrated evidence of validity in at least one domain
(i.e., internal structure, content validity, response process and
relations with other variables), extracted from all of the included
studies using observational tools in this review.

Internal Structure Validity—Observational Tools
All 16 observational tools demonstrated evidence of internal
structure primarily through the measurement of inter-rater
reliability using intraclass correlation coefficients (ICC) or
Cohen’s kappa coefficients ()—with authors typically establishing
moderate to good levels of agreement between raters, when
applied to paternal samples in the included studies.

Moreover, five of the 16 observational tools demonstrated
additional evidence of internal structure in the remaining
three sub-domains. This was demonstrated through evidence
of dimensional structure with inter-scale correlations (i.e.,
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TABLE 2 | Summary of the tools used to assess the father-offspring relationship demonstrating evidence of validity, extracted from included studies.

Internal structure Content validity Response

process

Relations with other variables

Convergent validity Discriminant validity Criterion

validity

IRR / internal

consis-tency

Inter-

scale

corre-lations

Factor

analysis

Test-retest

reliability

Theory driven Expert review Content

analysis

Feed-back Paternal

parenting

measure

Maternal

parenting

measure

Severity of

paternal/

maternal

symptoms

Paternal/

maternal

diagnostic

group

Paternal/

maternal

symptom level

groups

Concurrent/

predictive

Observational tools developed in maternal samples (n = 9)

AMSS 1 0 0 0 N/A N/A N/A N/A 0 0 0 0 0 0

Assessment of

Mind-Mindedness

3 2 0 0 N/A N/A N/A N/A 0 0 0 0 0 P3

Behavior-State

System

1 0 0 0 N/A N/A N/A N/A 0 0 0 0 0 0

Categorical System

for Micro-Analysis of

the Early

Mother–Child

Interaction

1 0 1 0 N/A N/A N/A N/A 0 0 0 0 0 P1

CARE-Index 2 0 0 0 N/A N/A N/A N/A 0 2 PS1, MS1 0 0 P1

Competing demands

task (85)

1 0 0 0 N/A N/A N/A N/A 0 0 0 0 0 0

GRS 4 2 0 0 N/A N/A N/A N/A 0 2 0 PDG1 0 P1, C1

NICHD 6 1 0 2 N/A N/A N/A N/A 1 3 0 0 0 P2, C1

SVIA 1 0 0 0 N/A N/A N/A N/A 0 0 PS1 0 0 0

Observational tools developed in paternal (n = 2) and parental samples (n = 5)

EAS 1 0 0 0 0 0 0 0 0 0 0 0 0 0

NCATS 2 0 0 0 0 0 0 0 0 0 PS1, MS1 0 MSG1 P1

PCERA 3 1 2 0 0 0 0 0 0 1 PS2, MS1 PDG1 MSG1 0

PCAMSf 1 0 0 0 1 0 0 0 0 0 0 PDG1 0 0

P-PATSf 1 0 0 0 1 0 0 0 0 0 0 PDG1 0 0

Unnamed (49) 1 0 0 0 0 0 0 0 0 1 0 0 0 0

Unnamed tool (86) 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Self-report tools developed in maternal samples (n = 4)

CRQ 1 0 0 1 N/A N/A N/A N/A 0 0 0 0 0 0

FAB 1 0 0 0 N/A N/A N/A N/A 1 0 PS1 0 0 0

PAQ 0 0 0 0 N/A N/A N/A N/A 0 0 PS1 0 0 0

PBQ 0 1 0 1 N/A N/A N/A N/A 0 1 PS2, MS1 0 0 C1

Self-report tools developed in parental (n = 9) and paternal samples (n = 5)

Child-Rearing

Practices Report

[CRPR; (87)]

1 1 1 1 0 0 0 0 0 0 PS1 0 0 P1

HOME-SF 1 0 0 0 0 0 0 0 0 0 PS1 0 0 0

K-PAFASf 1 1 1 1 1 1 1 1 1 0 PS1 0 0 0

Parental Involvement

Questionnaire

2 0 0 2 0 0 0 0 0 2 0 0 0 P2

PAASf 5 2 0 0 1 1 1 1 2 2 PS3, MS1 0 0 0

PFASf 1 0 1 0 1 0 0 0 0 1 0 0 0 0

PI 1 0 0 1 1 0 0 0 1 0 0 0 0 0

(Continued)

F
ro
n
tie
rs

in
P
syc

h
ia
try

|
w
w
w
.fro

n
tie
rsin

.o
rg

8
Ja

n
u
a
ry

2
0
2
1
|
V
o
lu
m
e
1
1
|A

rtic
le
5
9
6
8
5
7

295

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


S
ie
w

e
t
a
l.

To
o
ls
A
sse

ssin
g
th
e
F
a
th
e
r-O

ffsp
rin

g
R
e
la
tio

n
sh

ip

TABLE 2 | Continued

Internal structure Content validity Response

process

Relations with other variables

Convergent validity Discriminant validity Criterion

validity

IRR / internal

consis-tency

Inter-

scale

corre-lations

Factor

analysis

Test-retest

reliability

Theory driven Expert review Content

analysis

Feed-back Paternal

parenting

measure

Maternal

parenting

measure

Severity of

paternal/

maternal

symptoms

Paternal/

maternal

diagnostic

group

Paternal/

maternal

symptom level

groups

Concurrent/

predictive

PPAQf (published and

unpublished versions)

5 1 1 2 1 1 1 1 0 2 PS3 0 PSG1 C2, P1

PRS 2 0 1 0 0 0 0 0 0 0 0 0 0 C1

Unnamed tool (88) 1 0 0 1 0 0 0 0 1 0 0 0 0 0

Unnamed tool (10) 1 0 0 1 0 0 0 0 1 0 0 0 0 0

Unnamed toolf (17) 0 0 0 1 1 0 0 0 0 0 0 0 0 P1

Unnamed tool (28) 0 0 1 0 0 0 0 0 0 0 PS1 0 PSG1, MSG1 0

Unnamed measure

(89)

0 0 0 0 0 0 0 0 0 0 0 0 0 C1

Interview tools developed in parental samples (n = 4)

CDS 0 0 0 0 0 0 0 0 0 0 MS1 PDG1 0 0

Parental Involvement

Time Diary (27)

0 0 0 0 0 0 0 0 0 0 PS1, MS1 0 0 0

WMCI 1 0 0 0 0 0 0 0 1 0 0 0 0 0

Unnamed tool (90) 0 0 0 0 1 0 0 0 0 0 0 0 0 0

f , tool developed in father-only samples; PS/MS, evidence of convergence with the severity of paternal/maternal symptoms; PDG/MDG, evidence of discrimination between paternal/maternal diagnostic groups; PSG/MSG, evidence of

discrimination between paternal/maternal symptom level groups; C/P, evidence of concurrent/predictive criterion validity.

Tool citations—Observational tools: Ainsworth Maternal Sensitivity Scales [AMSS; (91)]; Assessment of Mind-Mindedness (92); Behavior-State System (93); Categorical System for Micro-Analysis of the Early Mother–Child Interaction

(94); CARE-Index [infant form; (95)]; Competing demands task (85); Global Rating Scales [GRS; (96, 97)]; National Institute of Child Health and Human Development coding scales [NICHD (98)]; Scale for Mother-Infant Interactions during

Feeding [SVIA; (99)]; Emotional Availability Scales [EAS; (100)]; Nursing Child Assessment Teaching Scales [NCATS; (101)]; Parent Child Early Relational Assessment Scale [PCERA; (102)]; Paternal Cognitive Attributional Mentalizing

Scale [PCAMS; (26)]; Paternal-Physicality, Affect and Touch Scale [P-PATS; (25); Unnamed (49); Unnamed tool (86)]; self-report tools: Child-Rearing Practices Report [CRPR; (87)]; Child Rearing Questionnaire [CRQ; (103)]; How I Feel

About my Baby Now [FAB, (42)]; Home Observation for Measurement of the Environment—short-form version [HOME-SF; (104)]; Parental Attachment Questionnaire [PAQ; (105)]; Postpartum Bonding Questionnaire [PBQ; (106)]; Korean

Paternal-Fetal Attachment Scale [K-PAFAS; (107)]; Parental Involvement Questionnaire (108); Paternal Antenatal Attachment Scale [PAAS; (109)]; Paternal Fetal Attachment Scale [PFAS; (110)]; Paternal Involvement Scale [PI; (111)];

Paternal Postnatal Attachment Questionnaire [PPAQ; (112)]; Parental Responsibility Scale [PRS; (113)]; five unnamed tools (10, 17, 28, 88, 89); interview tools: Child Development Supplement to Panel Study of Income Dynamics Time

Diary [CDS; (114)]; Parental Involvement Time Diary (27); Working Model of Child Interview [WMCI; (84)]; an unnamed tool (90).
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Assessment of Mind-Mindedness; GRS; NICHD; PCERA),
factorial validity (i.e., Categorical System for Micro-Analysis of
the Early Mother–Child Interaction, PCERA) and test re-test
reliability (i.e., NICHD).

Content Validity—Observational Tools
Two of the seven observational tools developed in paternal and
parental samples (PCAMS; P-PATS) demonstrated evidence of
content validity—through theoretically driven items specific to
the measurement of paternal parenting. However, none of the
observational tools demonstrated evidence of content validity,
through the expert review of interactive domains or item
development supported through interviews with fathers subject
to content analysis.

Response Process Validity—Observational Tools
There was no reported evidence of response process validation
across any of the observational tools developed in parental or
paternal samples, included in this review.

Relations With Other Variables (i.e., Convergent,

Discriminant, Criterion Validity)—Observational Tools
The majority of observational tools (12/16) excluding the AMSS,
Behavior-State System; Competing demands task (85); EAS; an
unnamed tool (86) demonstrated evidence of relations with other
variables—in at least one validity sub-domain (i.e., convergent,
discriminant, and criterion validity).

Convergent Validity (i.e., Parenting Measures, Severity of

Psychological Symptoms)—Observational tools
Seven of the 16 observational tools demonstrated evidence
of convergence with related constructs. Five observational
tools [CARE-index; GRS; NICHD; PCERA; an unnamed tool
(49)] demonstrated evidence of convergence with a measure
of paternal and/or maternal parenting; while four tools
(CARE-Index; PCERA; NCATS; SVIA) demonstrated evidence
of convergence with paternal and/or maternal psychological
symptoms—in some, but not all paternal and/or infant behaviors
assessed across the tools.

Convergence With the same construct—i.e., With a measure of
paternal parenting

The NICHD extracted from Brown and Cox (115) was
the only observational tool which demonstrated evidence of
convergence with another measure of paternal parenting—
paternal sensitivity demonstrated a moderate convergent
association with a measure assessing fathers perceptions and
attitudes toward parenting, at 12-months (assessed via a modified
version of the Parent Development Interview (116).

Convergence With related constructs—i.e., With a measure of
maternal parenting

Five of the 16 observational tools [CARE-index; GRS; NICHD;
PCERA; an unnamed tool (49)] demonstrated evidence of
convergence with a measure of maternal parenting. Mostly
moderate convergent associations between measures of father-
infant and mother-infant interactions were evident, across
the same behavioral sub-scales, including parent interactive
behaviors (i.e., sensitivity, control, remoteness, intrusiveness,

cognitive stimulation, synchrony, affectionate touch) and affect
(i.e., positive and negative affect)—with the majority of evidence
based on interaction assessments conducted across the 1st year
postnatal and at 24-months.

Convergence With related constructs—i.e., With the severity of
paternal and/or maternal psychological symptoms

Four of the 16 observational tools (CARE-index; PCERA;
NCATS; SVIA) demonstrated evidence of convergence with
paternal symptom level difficulties (i.e., primarily depression
and to a lesser extent, anxiety and alcohol dependence)—
with paternal psychological assessments conducted antenatally
and during the 1st year postnatal (2-12-months). This was
primarily demonstrated through weak-to-moderate convergent
associations with paternal interactive behaviors (i.e., warmth,
sensitivity, overall quality of father-infant interactions) speech
(i.e., verbalisations) and affect (i.e., positive and negative
affect), as well as infant interactive behaviors (i.e., difficulty,
responsiveness and food refusal behaviors).

In addition, three of the four tools (CARE-index; NCATS;
PCERA) demonstrated evidence of convergence with maternal
symptom level difficulties symptoms (i.e. depression)—with
maternal psychological assessments conducted 2-3-months
postnatal. This was primarily demonstrated through weak-
to-moderate associations with paternal interactive behaviors
(i.e., control, unresponsiveness, warmth, sensitivity, and the
overall quality of father-infant interactions) and affect (i.e.,
negative affect).

In general, increased levels of both paternal and maternal
symptom level difficulties were associated with less optimal
father-infant interactions—with most father-infant interaction
assessments conducted during the 1st year postnatal (2-
to-12-months).

Discriminant Validity (i.e., Known Groups Validity—Groups

Based on Parent Clinical Diagnostic Status, and Level of

Symptoms)—Observational Tools
Four observational tools (GRS; PCAMS; PCERA; P-PATS)
demonstrated evidence of group discrimination between
clinical diagnostic groups; while two tools (NCATS; PCERA)
demonstrated evidence of discrimination between symptom-
levels groups—in some, but not all paternal and/or infant
behaviors assessed across the tools.

Discrimination Between Parent Clinical Diagnostic Groups
Four of the 16 observational tools (GRS; PCAMS; PCERA; P-

PATS) demonstrated evidence of discriminant validity between
paternal clinical diagnostic groups only (i.e., primarily presence
v absence of clinical depression, and to a lesser extent,
alcohol dependence)—with the majority of clinical diagnostic
assessments conducted at 2-3-months postnatal.

This was demonstrated through evidence of clinical group
discrimination across paternal interactive behaviors (i.e.,
sensitivity, responsiveness, gentle touch, active engagement
and excitation), speech (i.e., attentional focus of speech), and
affect (i.e., negative affect), as well as infant interactive behaviors
(i.e., attention).

In general, fathers with diagnosed psychopathology displayed
less optimal father-infant interactions, compared to fathers with
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no diagnosis—with most father-infant interaction assessments
conducted during the 1st year postnatal (∼2-to-12-months).

Discrimination between parent symptom-level groups
Two of the 16 observational tools (PCERA; NCATS)

demonstrated evidence of discriminant validity between
maternal symptom level groups only—i.e., high v low maternal
depressive symptom groups (based on EPDS cut-off scores). This
was demonstrated through evidence of group discrimination
across paternal interactive behaviors (i.e., overall quality of
father-infant interactions), affect (i.e., fathers enjoyment and
pleasure in interaction), as well as infant interactive behaviors
(i.e., negative affect), as well as infant affect (i.e., negative affect).

Evidence from these two studies utilizing the two tools was
mixed. While some evidence suggests that fathers whose partner
reported symptom level difficulties scoring above the cut-off
(EPDS > 10; assessed at 2-3 months) displayed less optimal
overall father-infant interactions at the same time-point, other
research indicates that fathers whose partner reported symptom
level difficulties above the cut-off (EPDS > 12; assessed at
2-months) displayed increased levels of positive affect during
father-infant interactions at 15–18 months.

Criterion Validity (Offspring Outcome

Variables)—Observational Tools
Six of the 16 observational tools (Assessment of Mind-
Mindedness; Categorical System for Micro-Analysis of the Early
Mother–Child Interaction; CARE-Index; GRS; NCATS; NICHD)
demonstrated evidence of predictive criterion validity with
offspring outcomes—in some, but not all paternal and/or infant
behaviors assessed across the tools.

This was demonstrated through mostly moderate predictive
associations between paternal interactive behaviors (i.e.,
sensitivity, responsiveness, control, cognitive stimulation,
detachment, disengagement, remote and intrusive behavior, and
the overall quality of father-infant interactions), speech (i.e.,
mind-related comments) and paternal and infant affect (i.e.,
positive affect) examined in relation to offspring outcomes—
i.e., infant attachment security externalizing behavioral
problems, language development, executive functioning
and mental development.

In general, higher quality father-infant relationships
characterized by more sensitive and responsive interactions
are associated with more optimal offspring outcomes. The
majority of evidence was based on interaction assessments
conducted at 3-6-months and at 24-months and offspring
outcome measures assessed between 12 and-36-months (follow-
up period ranging from 7-to-17-months)—with the exception of
two tools (Assessment of Mind-Mindedness; Categorical System
for Micro-Analysis of the Early Mother–Child Interaction)
examined in relation to child outcomes after an 8-to-11-years
follow-up period.

Validity of Self-Report Tools Used to Assess the

Father-Offspring Relationship
All 18 self-report tools used to assess father-offspring relationship
quality or paternal involvement demonstrated evidence of
validity in at least one validity sub-domain (i.e., internal

structure, content validity, response process and relations with
other variables), extracted from the included studies using self-
report tools in this review.

Internal Structure Validity—Self-Report Tools
The majority of self-report tools (13/18) excluding the PAQ;
PBQ; and three unnamed tools demonstrated evidence of
internal structure through the measurement of internal
consistency, primarily using Cronbach alpha—with authors
typically establishing acceptable to good levels of internal
consistency, when applied to paternal samples in the included
studies in this review.

Furthermore, three self-report tools (CRPR; K-PAFAS,
PPAQ) demonstrated evidence of internal structure in
the remaining three sub-domains of internal structure
(i.e., dimensional structure through within-tool inter-scale
correlations, factorial validity, test-retest reliability), while one
tool (PBQ) demonstrated evidence in two of these sub-domains
(i.e., dimensional structure and test re-test reliability). A further
10 tools demonstrated additional evidence of internal structure in
only one of the remaining three sub-domains—i.e., dimensional
structure (PAAS), factorial validity [PFAS; PRS; an unnamed
tool (28)] and test re-test reliability [CRQ; Parental Involvement
Questionnaire; PI; three unnamed tools (10, 17, 88)].

Content Validity—Self-Report Tools
Six of the 10 self-report tools developed in paternal or parental
samples [K-PAFAS; PAAS; PFAS; PI; PPAQ; an unnamed tool
(17)] demonstrated evidence of content validity—through
theoretically driven items specific to the measurement of
paternal parenting. The K-PAFAS, PAAS and PPAQ additionally
demonstrated evidence of expertly reviewed items and item
development through interviews with fathers subject to
content analysis.

Response Process Validity—Self-Report Tools
Three of the 14 self-report tools (K-PAFAS; PAAS; PPAQ)
demonstrated evidence of response process validity specific to
paternal samples, with modifications made based on fathers’
responses during pilot testing.

Relations With Other Variables (i.e., Convergent,

Discriminant, and Criterion Validity)—Self-Report Tools
Most self-report tools (17/18—excluding the CRQ) extracted
across 27 studies demonstrated evidence of relations with other
variables—in at least one validity sub-domain (i.e., convergent,
discriminant, criterion validity).

Convergent Validity (i.e., Parenting Measures, Severity of

Psychological Symptoms)—Self-Report Tools
Fourteen of the 18 self-report tools demonstrated evidence
of convergence with either the same construct (i.e., paternal
parenting) and/or related constructs (i.e., maternal parenting;
severity of paternal and/or maternal psychological symptoms).

This included 10 self-report tools [FAB; K-PAFAS; PAAS;
Parental Involvement Questionnaire; PBQ; PFAS; PI; PPAQ;
two unnamed tools (10, 88)] which demonstrated evidence
of convergence with a measure of paternal and/or paternal
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parenting; while seven tools [CPRP; FAB; HOME-SF; K-
PAFAS; PAAS; PAQ; PBQ; PPAQ; an unnamed tool (28)]
showed evidence of convergence with paternal and/or maternal
psychological symptoms—in some, but not all father-offspring
relationship sub-scales assessed across the tools.

Convergence With the Same Construct—i.e., With a Measure

of Paternal Parenting
Six of the 18 self-report tools [FAB; K-PAFAS; PAAS; PI; two
unnamed tools (10, 88)] demonstrated evidence of convergence
with another measure of paternal parenting.

This was demonstrated through mostly moderate-large
convergent associations between father-offspring relationship
sub-scales (i.e., fathers attachment relationship to the fetus/infant
and paternal involvement) and another measure of either fathers
attachment relationship to the fetus/infant, paternal involvement,
or relations with paternal perceived skill/competence—with the
majority of evidence based on interaction assessments conducted
antenatally and across the 1st year postnatal.

Convergence With Related Constructs—i.e., With a Measure

of Maternal Parenting
Five of the 18 self-report tools (PAAS; Parental Involvement
Questionnaire; PBQ; PFAS; PPAQ) demonstrated evidence of
convergence with a measure of maternal parenting.

This included mostly moderate-large convergent associations
between measures of the father-offspring and mother-offspring
relationship, across the same behavioral sub-scales, including
parents attachment relationship to the fetus/infant, parent-infant
bonding and involvement—with the majority of evidence based
on interaction assessments conducted antenatally and across the
1st year postnatal.

Convergence With Related Constructs—i.e., With the

Severity of Paternal and Maternal Psychological Symptoms
Nine of the 18 self-report tools [CRPR; FAB; HOME-SF; K-
PAFAS; PAAS; PAQ; PBQ; PPAQ; an unnamed tool (28)]
demonstrated evidence of convergence with paternal symptom
level difficulties (i.e., depression and anxiety)—with the majority
of psychological assessments conducted antenatally and across
the first postnatal year. This was primarily demonstrated through
weak-to-moderate convergent associations with father-offspring
relationship sub-scales—i.e., fathers attachment relationship to
the fetus/infant, and to a lesser extent, father-infant bonding
difficulties and involvement in child-care related activities.

In addition, two of the nine tools (PAAS; PBQ) demonstrated
evidence of convergence with maternal symptom level difficulties
symptoms (i.e., depression and anxiety)—with maternal
psychological assessments conducted antenatally and at 6-
weeks, respectively. This was demonstrated through weak
associations with father-offspring relationship sub-scales—i.e.,
fathers attachment relationship to the fetus and father-infant
bonding difficulties.

In general, evidence from tools examined in relation to
paternal psychopathology suggests that increased symptom
level difficulties were associated with less optimal father-infant

interactions—with most father-infant interaction assessments
conducted antenatally and across the first postnatal year.

In contrast, the two tools which demonstrated evidence
of convergence with maternal symptom level difficulties was
mixed. While some evidence suggests that fathers whose
partner reported increased depressive symptom level difficulties
antenatally had more optimal attachment relationships to the
fetus, other evidence indicates that fathers whose partner
reported increased anxiety and depressive symptom level
difficulties (assessed antenatally and at 6-weeks, respectively)
had less optimal attachment relationships to the fetus and more
bonding difficulties with their infant at 6-months.

Discriminant Validity (i.e., Known Groups Validity—Parent

Clinical Diagnostic Groups, Symptom-Level

Groups)—Self-Report Tools
Two of the 18 self-report tools [PPAQ; an unnamed tool
(28)] demonstrated evidence of discrimination between parent
symptom-level groups.

Discrimination Between Parent Clinical Diagnostic Groups
There was no reported evidence of discrimination between
clinical diagnostic groups across the self-report tools included in
this review.

Discrimination Between Parent Symptom-Level Groups
Two of the 18 self-report tools [PPAQ; an unnamed tool (28)]
demonstrated evidence of discriminant validity between paternal
symptom level groups only—i.e., high v low paternal depressive
symptom groups (based on EPDS cut-off scores). This was
demonstrated through evidence of group discrimination across
father-infant relationship sub-scales—i.e., fathers attachment
relationship to the infant and involvement in child-care
related activities.

This evidence suggests that fathers reporting symptom level
difficulties scoring above the cut-off (assessed at 1, 4 and 9-
months) displayed less optimal attachment relationships with
their infant at 1- and 4-months and lower levels of involvement
at 9-months.

Criterion Validity (Offspring Outcomes)—Self-Report Tools
Four of the 18 self-report tools [CRPR; Parental Involvement
Questionnaire; PPAQ; an unnamed tool (17)] demonstrated
evidence of predictive criterion validity with offspring outcomes;
while three tools [PBQ; PRS; an unnamed measure (89)]
demonstrated evidence of concurrent criterion validity only—in
some, but not all father-offspring relationship sub-scales assessed
across the tools.

This was primarily demonstrated through mostly moderate
predictive and concurrent associations between father-infant
relationship sub-scales (i.e., fathers attachment relationship to
the infant and involvement in child-care related activities)
and offspring outcomes (i.e., infant attachment security,
difficult temperament, sleep quality and infant social and
mental development).

In general, this evidence suggests that higher quality
father-infant relationships are associated with more
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optimal offspring outcomes—with the majority of father-
infant interactions assessments conducted across the
1st-year postnatal and offspring outcome measures
assessed at 6-to-12-months (follow-up period for predictive
associations ranging from 3-to-12-months)—with the
exception of one tool (CRPR) assessing outcomes at
pre-school age.

Validity of Interview Tools Used to Assess

Father-Infant Relationship Quality
All four interview tools used to assess father-offspring
relationship quality or paternal involvement demonstrated
evidence of validity in at least one validity sub-domain (i.e.,
internal structure, content validity, response process, and
relations with other variables), extracted from the included
studies using interview tools in this review.

Internal Structure Validity—Interview Tools
One of the four interview tools (WMCI) extracted from one
study demonstrated evidence of internal structure through
the measurement of inter-rater reliability using Cohen’s kappa
coefficients (̹); indicating good levels of agreement between
raters when applied to a paternal sample. However, there was
no reported evidence of factorial validity or test re-test reliability,
across the interview tools included in this review.

Content Validity—Interview Tools
One of the four interview tools [an unnamed tool (90)]
developed in paternal or parental samples demonstrated
evidence of content validity—through theoretically driven
items specific to the measurement of paternal parenting.
However, there was no reported evidence of content validity,
through the expert review of interview domains or item
development through interviews with fathers subject to
content analysis, across the interview tools included in
this review.

Response Process Validity—Interview Tools
There was no reported evidence of response process validation
across the interview tools developed in parental or paternal
samples included in this review.

Relations With Other Variables (i.e., Convergent,

Discriminant, and Criterion Validity)—Interview Tools
Three of the four interview tools [CDS; Parental Involvement
Time Diary (27); WMCI] extracted from three studies
demonstrated evidence of relations with other variables—in two
validity sub-domains (i.e., convergent and discriminant validity).

Convergent Validity (i.e., Parenting Measures, Severity of

Psychological Symptoms)—Interview Tools
Three of the 14 self-report tools demonstrated evidence of
convergence with either the same construct (i.e., paternal
parenting) and/or related constructs (i.e., maternal parenting;
severity of paternal and/or maternal psychological symptoms).
This included one interview tool (WMCI) which demonstrated
evidence of convergence with another measure of paternal
parenting; while two tools [CDS; Parental Involvement Time

Diary (27)] demonstrated evidence of convergence with
paternal and/or maternal psychological symptoms—in some,
but not all paternal and/or infant behaviors assessed across
the tools.

Convergence With the Same Construct—i.e., With a Measure

of Paternal Parenting
The WMCI extracted from Hall et al. (83) was the only self-
report tool which demonstrated evidence of convergence with
another measure of paternal parenting—paternal attachment
representations of the infant assessed at 6-months demonstrated
a moderate-strong convergent association with a measure of
paternal sensitivity, at 24-months (assessed via the NICHD).

Convergence With Related Constructs—i.e., With a Measure

of Maternal Parenting
There was no reported evidence of convergence with a related
measure of maternal parenting across the self-report tools,
included in this review.

Convergence With Related Constructs—i.e., With the

Severity of Paternal and Maternal Psychological Symptoms
One of the four interview tools [Parental Involvement Time
Diary (27)] demonstrated evidence of convergence with
paternal symptom level difficulties—i.e., paternal dysphoria and
depression assessed antenatally and through 3-to-9-months.
This was demonstrated through weak and moderate convergent
associations with paternal measures of involvement in child-care
related activities.

In addition, two of the four interview tools [CDS; Parental
Involvement Time Diary (27)] demonstrated evidence of
convergence with maternal symptom level difficulties symptoms
(i.e., depression and anxiety)—with maternal psychological
assessments conducted antenatally and through 3-to-12-months.
This was demonstrated through weak associations with father-
offspring relationship sub-scales—i.e., fathers attachment
relationship to the fetus and father-infant bonding difficulties.

Evidence from the Parental Involvement Time Diary suggests
that increased paternal antenatal and postnatal symptom
level difficulties were associated with lower levels of paternal
involvement at 3-to-9-months. In relation to maternal symptom
level difficulties, evidence was somewhat mixed. Findings from
both tools suggest that fathers whose partner reported increased
anxiety and depression symptom level difficulties had increased
levels of involvement in child-care related activities antenatally
and across the first 6-months. In contrast, there was some
indication from the CDS suggesting that partners increased
symptom level difficulties from 7-to-12-months were associated
with lower levels of involvement.

Discriminant Validity (i.e., Known Groups Validity: Parent

Clinical Diagnostic Groups, Symptom-Level

Groups)—Interview Tools
The CDS extracted Goodman et al. (10) was the only interview
tool which demonstrated evidence of discrimination between
clinical diagnostic groups:
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Evidence from the CDS demonstrated evidence of
discrimination between paternal clinical diagnostic groups (i.e.,
paternal lifetime history v no history of clinical depression)—
fathers lifetime history of depression was associated with their
level of accessibility to the child and involvement in child-care
related activities at 3, 6, and 12-months (Note, mean values
for each group were not reported since this relationship was
examined to test for potential control variables, and was not a
main focus of the study).

Criterion Validity (Offspring Outcomes)—Interview Tools
There was no reported evidence of predictive or concurrent
criterion validity with offspring outcomes across the interview
tools, included in this review.

DISCUSSION

In this systematic search and review, we examined the application
and performance of tools used to assess the father-offspring
relationship when examined in the context of paternal and
maternal psychopathology and/or offspring outcomes, during the
perinatal period and up to 24-months postpartum. The review
identified 38 unique tools used to assess the father-offspring
relationship, extracted from 61 studies. Of these, 10 tools were
utilized in the context of paternal psychopathology, three in
the context of maternal psychopathology, and seven in the
context of both maternal and paternal psychopathology, while
nine tools were utilized in the context of offspring outcomes
only. The remaining nine tools were used in the context of
both parental psychopathology (i.e., paternal, and/or maternal
psychopathology) and offspring outcomes.

Evidence is discussed in relation to three key themes: (1) the
tools’ psychometric robustness across four validity domains (i.e.,
content validity, internal structure, response process validity and
validity based on relations with other variables); (2) the tools’
characteristics; and (3) methodological study features in which
the tool was utilized. Considerations and recommendations are
drawn from the synthesized evidence to help guide tool selection,
as well as areas of future research.

Psychometric Robustness of Tools Used to
Assess the Father-Offspring Relationship
The synthesized validity evidence demonstrates that most tools
included in this review were originally developed in maternal
samples. Of the tools developed in parental and paternal samples,
nine tools demonstrated evidence of content validation specific
to paternal samples—i.e., two observational (PCAMS, P-PATS),
six self-report tools [K-PAFAS; PAAS; PFAS; PI; PPAQ; an
unnamed tool (17)] and one interview tool [an unnamed tool
(90)]. Moreover, evidence supporting content validity through
the inclusion of subject matter experts or item development
supported by interviews with fathers was rarely reported—apart
from three self-report tools (K-PAFAS; PAAS; PPAQ).

Nonetheless, the majority of observational and self-
report tools, as well as one interview-based tool (WMCI),
regardless of the sample they were initially developed in, did
demonstrate evidence of internal structure—with authors
typically establishing adequate levels of inter-rater reliability or

internal consistency, when applied to paternal samples in the
included studies. However, there was a general lack of evidence
across all tools to support their factor and dimensional structure,
test re-test reliability, as well as the processes underlying item
response and performance in the context of fathers. Only two
self-report tools (K-PAFAS, PPAQ) demonstrated additional
evidence of internal structure across these three sub-domains,
whereas only evidence across two domains (i.e., dimensional
structure and test re-test reliability) was demonstrated in one
observational tool (NICHD). There was no such evidence in any
of the four interview tools included in this review.

While it is encouraging that some research over the last
few years has focused on the development of tools with
a theoretical focus on the father-offspring relationship, the
synthesized evidence suggest that the majority of father-
offspring relationship assessments were based on tools originally
intended to assess the mother-offspring relationship. Given
evidence from some studies suggesting that mothers and fathers
differ in the way they understand and interact with their
offspring (37), future research is not only needed to support
the development of new instruments which are theoretically
guided by the paternal literature, but also specific validation
studies to assess the application of existing tools developed
in maternal samples in terms of their factor and dimensional
structure. Particular attention should also focus on illuminating
the processes underlying item response and performance—
especially regarding observational tools. This is important since
observations of parent and infant behavior are often carried
out in settings that may be influenced by several demand
characteristics (e.g., videotaping, presence of an observer, and
structured settings) (117). In addition, given the limited evidence
of test re-test reliability, whether measurements of the father-
offspring relationship are consistent over multiple time-points
requires further exploration.

With regards to the tools’ relations to other variables,
tools were generally applied in the context of paternal
psychopathology—with evidence generally suggesting that
the presence of paternal psychopathology (including both
clinical and symptom level difficulties) was associated with
less optimal father-offspring relationships. This was based on
evidence from 14 tools demonstrating evidence of convergence
with paternal symptom level difficulties, as well as some
evidence discriminating between paternal symptom-level
groups—i.e., four observational (CARE-Index; NCATS; PCERA;
SVIA), nine self-report [CRPR; FAB; HOME-SF; K-PAFAS;
PAAS; PAQ; PBQ; PPAQ; an unnamed tool (28)] and one
interview tool [Parental Involvement Time Diary (27)]. To
a lesser extent, some tools also demonstrated an ability to
discriminate between paternal clinical diagnostic groups—i.e.,
four observational (GRS; PCAMS; PCERA; P-PATS) and one
interview tool (CDS).

In contrast, far fewer tools used to assess father-offspring
relationship were utilized in the context of maternal
psychopathology, and overall, the extracted evidence utilizing
these tools was mixed—i.e., supporting both the “spill over”
[e.g., (10, 27, 118)] and “compensatory/buffering” hypotheses
[e.g., (9, 10, 119)]. This was based on evidence from seven tools
demonstrating evidence of convergence with maternal symptom
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level difficulties, as well as some evidence discriminating between
maternal symptom-level groups—i.e., three observational
(CARE-Index; PCERA; NCATS), two self-report (PAAS; PBQ),
and two interview tool [CDS; Parental Involvement Time
Diary (27)].

Taken together, how tools perform in the context of parental
psychopathology is mostly based on their convergence with
the severity of psychological symptoms—primarily depressive
symptoms assessed across the first postnatal year. However, their
ability to detect group differences in clinical populations is less
clear. Hence, the application of these tools in the context of
clinical level difficulties, requires further testing, before they can
be reliably applied across a range of clinical populations.

Tool performance when utilized in the context of other
measures of parenting was identified across a relatively small
number of the included tools. This including eight tools which
demonstrated evidence of convergence with another measure of
paternal parenting—i.e., one observational (NICHD), six self-
report [FAB; K-PAFAS; PAAS; PI; two unnamed tools (10, 88)]
and one interview tool (WMCI); while 10 tools showed evidence
of convergence with a measure of maternal parenting—i.e., five
observational [CARE-index; GRS; NICHD; PCERA; an unnamed
tool (49)] and five self-report tools (PAAS; Parental Involvement
Questionnaire; PBQ; PFAS; PPAQ).

Nonetheless, the father-offspring relationship is not only
shaped by, for example, the family environment and exposure
to psychopathology, but also the degree of coordination between
specific parenting behaviors. For example, there is some evidence
to suggest that parents who consider themselves as competent
and skilled parents are more likely to be involved in child-care
(120, 121). Hence, further research is needed to understand the
extent to which tools assessing the father-offspring relationship
can detect associations with theoretically related measures of the
same construct (i.e., paternal parenting).

Similarly, evidence supporting the predictive value of
tools utilized in the context of offspring outcomes was
generally limited across the tools included in this review. This
included six observational (Assessment of Mind-Mindedness;
Categorical System for Micro-Analysis of the Early Mother–
Child Interaction; CARE-Index; GRS; NCATS; NICHD) and four
self-report tools [CRPR; Parental Involvement Questionnaire;
PPAQ; an unnamed tool (17)] which demonstrated evidence of
predictive criterion validity with offspring outcomes; suggesting
that less optimal father-offspring relationships were associated
with less optimal offspring outcomes—primarily examined in
relation to attachment security, temperament and behavioral
problems. Thus, in choosing a particular tool, researchers should
consider the stage of offspring development in which the tool
would be applied to. Also, if assessing offspring outcomes, the
type of outcome requires consideration—given the application
of tools have not been widely examined in the context of varied
offspring outcomes.

Performance of Tools Used to Assess the
Father-Offspring Relationship in the
Context of the Tool’s Characteristics
Several important variations potentially influencing tools’
performance were identified. These are: (i) differences in the

behaviors assessed across tools, (ii) the conceptualization of
father-offspring relationship constructs, and (iii) diverse scoring
formats applied to these constructs.

The tools included in this review assessed a broad range
of behaviors within the father-offspring relationship. While
self-report and interview tools generally evaluated overall
measures of the father-offspring relationship (e.g., composite
scores of paternal involvement, fathers attachment relationship
to their infant), observational tools assessed more discrete
domains of behaviors on a broader spectrum (e.g., sensitivity,
intrusiveness, paternal speech). However, there was considerable
variability across the tools in how behaviors within the father-
offspring relationship were associated with either offspring
outcomes or parental psychopathology—especially in relation to
observational tools.

This is partly due to tools examining a range of constructs
applied to diverse samples, and in relation to different correlates.
For example, in relation to observational measures, paternal
displays of negative affect assessed via. the GRS were higher in
fathers in the depressed group (defined in this study as fathers
with a positive SCID and/or BDI/EPDS depressive symptoms
above the cut-off), compared to non-depressed, at 2–16 weeks
(23). However, in another study no differences were reported
between depressed (defined here as fathers with a positive SCID
only) and non-depressed groups in the same construct, using
the same measure, at 3-months (122). Hence the selection of a
specific tool would be determined by the nature of the sample,
the construct intended to be measured, as well as the correlates
being examined in relation to these constructs.

Furthermore, how specific constructs of the father-offspring
relationship have been described and conceptualized, varies
across the tools. This is especially relevant for paternal reported
measures of involvement. While some tools have measured
involvement in terms of overall accessibility, responsibility and
engagement in child-care related activities, others have focused
on engagement in physical care or enrichment activities, or
overall composite measures of these components. Thus, at
present, the tools included in this review which have been
applied to examine fathers’ involvement report mixed findings
when examined in relation to parental psychopathology and
offspring outcomes. This is likely a result of the evolving
framework surrounding the paternal involvement literature [e.g.,
(54, 123)]—specifically, a shift away from the focus of total
father engagement, toward a more integrative approach focused
on the quality of fathers’ engagement and its importance for
child development (54). Hence, an integrated approach in
the selection of tools used to assess paternal involvement is
recommended. One that includes both the quantity of paternal
engagement, as well as the quality—i.e., positive engagement,
warmth-responsiveness, control (54).

Differences in scoring formatsmay also contribute to the tools’
performance. Specifically, observational measures of father-
infant relationship quality mostly incorporated either frequency
or global ratings of behavior. However, there appears to be little
consensus about how these rating methods are applied to specific
behavioral domains. For instance, in one study, sensitivity
was assessed via. the Categorical System for Micro-Analysis
of the Early Mother–Child Interaction using frequencies and
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time-durations for a composite of behaviors (loving, close, and
vocalizing) (124), whereas other studies (23, 122, 125) have
assessed sensitivity through the GRS, which incorporates global
rating scales.

Therefore, decisions surrounding the selection of a tool should
be guided by the behavior intended to be assessed, the rationale
of the study, and should consider the strengths and weakness of
the coding frameworks utilized. For example, global ratings are
useful for capturing the quality of interactive behaviors and are
more time-efficient in comparison to frequency coding (32, 126).
On the other hand, frequency coding is a relatively objective
measure yielding information about frequencies and duration,
as well as permitting sequential time-series analysis. Thus, this
type of coding may be more suited to address questions of
quantity—although, this coding process is more time consuming
in comparison to a global rating and often requires specific event
logging software (126).

Likewise, there is variation regarding scoring formats applied
to the construct of paternal involvement. For example, self-
report tools included in this review primarily assessed “relative”
measures of father involvement (i.e., proportion of father
involvement relative to the mother), whereas interview measures
most often assessed “absolute” values of paternal involvement
(e.g., total amount of time spent engaged in child-care
related activities).

While adopting “relative” measures to assess paternal
involvement may, in part, reduce social desirability bias (i.e., high
rating across all aspects of paternal involvement) and indicate
levels of involvement within a family, “absolute” measures
also need consideration. Hence, adopting both relative and
absolute measures may be beneficial, given their potentially
differential links with measures of parental psychopathology and
offspring outcomes.

Application and Performance of Tools
Used to Assess the Father-Offspring
Relationship in the Context of Study
Methodologies
Several methodological aspects potentially influencing tools’
performance were identified. These include: (i) study setting
and sample characteristics, (ii) study design, (iii) interaction
setting, and (iv) timing and nature of correlates (i.e., parental
psychopathology and offspring outcomes) examined in relation
to assessments of the father-offspring relationship.

Most tools used to assess the father-offspring relationship were
applied to homogeneous samples—comprisingmainly Caucasian
fathers from largely high-income settings, well-educated fathers
residing in the family home and from two-parent families of
middle to high SES. More diverse samples have been relatively
unexplored, despite differences in paternal interactive styles
across cultures. For example, physical play as an essential
hallmark of paternal interactive style is less often evident in non-
western samples [for a review, see (50)]. Similarly, fathers of
White, Hispanic, and Black ethnicity may differ in their level of
involvement, partly explained by cultural factors (127).

Importantly, the majority of tools included in this review
were applied to relatively small to modest sample sizes of <200

participants recruited from samples across single hospital or
clinic sites (e.g., maternity, antenatal clinics)—with up to one
third of included tools in this review applied to samples of
<100 participants. Only two observational (NICHD) and six
self-report tools [i.e., CRPR; CRQ; HOME-SF; PBQ; PPAQ; an
unnamed tool (28)] were applied to larger samples of more than
500 participants. It is possible that small sample sizes can reduce
statistical power consequently leading to increased likelihood of
Type II errors, as well inflate effect size estimates and lead to low
levels of reproducibility (128). Hence, caution is needed when
drawing conclusions about the psychometric robustness of these
tools, as evidence is primarily based on modest sample sizes.

Most of the tools used to assess the father-offspring
relationship included in this review were applied to cross-
sectional data analyses. Those tools which were utilized in the
context of prospective analyses had relatively short follow-up
periods—on average around 10-months. In addition, assessments
of the father-offspring relationship and their correlates (i.e.,
parental psychopathology and offspring outcomes) were mostly
assessed at one time-point—especially across studies employing
observational tools. Thus, in choosing a particular tool the stage
of offspring development should be given careful consideration—
given the infants rapid development over the 1st year post-
partum and high susceptibility to the quality of the parent-
offspring relationship (36, 129).

It is also likely that the tool’s performance may depend on
the interaction setting. For example, there is some suggestion
that free-play sessions may allow more depressive behaviors to
emerge, leading to increased displays of parental withdrawal,
whereas other settings, such as infant-seat and structured
task-based play, require greater involvement from the parent
(122, 130). Yet, few tools included were applied within varied
interaction settings (i.e., structured v free play; free-play v
infant-seat setting). Hence, the interaction context in which
a tool is applied should be given consideration—as evidence
demonstrates that the identification of specific interactive
behaviors may only be observable when assessed under certain
interaction contexts (118, 122, 125). This may be determined by
the nature of the questions being asked within a research context.

Moreover, most tools used to assess the father-offspring
relationship included in this review were examined in relation
to paternal psychopathology during the antenatal period and
within the first 3-6-months following birth. Yet, there is evidence
to suggest that, in comparison to mothers, father’s vulnerability
to psychopathology may peak later on toward the second half
of the 1st year postpartum (2)—with potentially differential
effects on the father-offspring relationship (7). Hence, researchers
need to be cautious in the application of tools used to assess
the father-offspring relationship when examined in relation to
paternal psychopathology beyond the first 6-months.

Similarly, the performance of tools used to assess the father-
offspring relationship likely depends on the onset and duration
of maternal psychopathology. For example, in one study utilizing
the CDS to assess paternal levels of involvement, higher levels
of maternal depressive symptoms from 4 to 6-months predicted
increased levels of paternal-reported weekend engagement and
accessibility in child-care at 12-months. In contrast, depressive
symptoms from 7 to 12-months predicted lower levels of
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paternal reported weekend accessibility at 12-months (10).
This suggests that fathers may be able to compensate for
the potentially negative influence maternal psychopathology—
but only up to a point. Given the limited evidence and
inconsistent findings, consideration should be given to the
onset of psychopathology when choosing a tool to assess the
father-offspring relationship in the context of maternal perinatal
psychopathology. Importantly, more research is needed to help in
identifying a tool sensitive to paternal caregiving in the context of
perinatal maternal psychopathology.

Many tools used to assess the father-offspring relationship
included in this review were also examined in relation to
parental depression, and to a lesser extent, anxiety, and
alcohol dependence. In addition, paternal anxiety and depression
symptoms may have differential influences on the father-
offspring relationship [e.g., (21)]. However, the performance
of tools may be influenced by other types of parental
psychopathology which may give rise to different interactional
patterns. For instance, there is some evidence to suggest that
unresolved trauma (for example, trauma following a traumatic
childbirth) in fathers impacts upon their ability to bondwith their
infant (131).

Taken together evidence from this study points toward the
validity of tools in relation to depression (i.e. symptom level
difficulties). Hence, the application of these tools in the context
of other mental health conditions, requires further testing, before
they can be reliably applied to different populations.

Finally, the tools included in this review were examined
in relation to a range of offspring outcomes domains. This
primarily included behavioral problems, attachment security,
difficult temperament—and to a lesser extent, infant sleep
quality, psychological difficulties, and indices of social and
cognitive development. However, most tools assessed the father-
offspring relationship at one point in time, around the 1st-year
postpartum—with relatively short follow-up periods for infant
outcomes (mostly between 2 and 12-months). Hence, further
research focused on different developmental stages may help
identify and target specific patterns of paternal behavior which
have a predive value in terms of developmental outcomes. This
would also support the development of objective predictive tools
which might be useful in early intervention programs to help
fathers better interact with their children.

Strengths and Limitations
The search strategy for this review was intentionally broad
to capture relevant literature and its performance was tested
to ensure optimal sensitivity. Furthermore, decisions regarding
inclusion of potentially relevant literature were made by two
reviewers, to promote the robustness of decision-making.
Nonetheless, it is possible that some studies would have been
missed—for example, where there was no indication in the
abstract of the use of a tool used to assess the father-offspring
relationship in relation to parental psychopathology and/or
offspring outcomes, during the perinatal and up to 24-months
postpartum. Moreover, this review focused specifically on the
literature concerning the direct relationship between the father

and the offspring—i.e., father’s direct interactions with their
offspring and their involvement in child-care related activities.

However, other important aspects of the father-offspring
relationship, such as offspring attachment security, fathers
attitudes and beliefs which guide parenting and predict the
future quality of the father-offspring relationship and level of
involvement (132, 133), were not examined.

In addition, since one of the main aims of this review was
to examine the performance of tools used to assess the father-
offspring relationship in the context of parental psychopathology,
other determinants which shape the father-offspring relationship
were not examined—including, for example, marital satisfaction,
parenting stress, and socioeconomic circumstances (36, 134).
Therefore, future research would benefit from exploring how
tools used to assess the father-offspring relationship perform
when examined in relation to these other determinants.

Finally, since there is currently no “gold standard”
measurement to assess father-infant interactive processes,
over the perinatal period, our eligibility criteria were focused
on observational study designs. While future research could
examine the effectiveness and robustness of tools used to assess
the father-offspring relationship in the context of intervention
studies, it is first necessary to conduct further research to assess
the psychometric robustness of these tools when applied to the
father-offspring relationship in specific contexts (for example,
through validation studies with diverse populations).

Clinical Implications
Based on the synthesis of evidence in this review,
recommendations, and clinical implications are outlined to
help guide tool selection. This is discussed in relation to
the applicability and performance of tools across clinical
populations, as well as the feasibility of implementing such
assessment tools for use in clinical practice.

First, given the limited evidence of tools examined in the
context of a clinical diagnosis in fathers—with most evidence
on symptom level difficulties—caution should be taken in their
application within a clinical setting. Similarly, based on the tools
included in this review, there is no current evidence to support
the application of father-infant interaction tools in families where
the mother is clinically unwell.

Hence, at present, it is not possible to recommend one specific
tool type over another for use within a clinical setting. Moreover,
there is limited evidence to assess the clinical relevance of
interaction patterns since typical distributions of clinical data and
clinically valid cut-off scores have not been widely established.
Thus, before such clinical data is available, a multimethod
approach utilizing a range of tool types may be beneficial in
providing a more accurate assessment—with the potential to
compare interaction patterns across the tool types.

Second, these assessment tools may offer a potentially valuable
resource in a variety of clinical settings—for example, for use
in preventative screening to identify interactional difficulties,
to support the formulation of risk assessments, and for the
evaluation of treatment outcomes in parent-infant interventions.
There are potentially important clinical applications for the
identification of father-infant dyads whichmay benefit from early
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intervention programs, such as video-feedback interventions
which have already provided encouraging results in non-clinical
samples (135).

Of note, the implementation of father-offspring relationship
tools within routine clinical assessments may depend on
feasibility and accessibility for use by health workers from a
range of professional backgrounds. For instance, observational
tools are often complex and lengthy for clinical use demanding
considerable resources—including lengthy assessments,
extensive training and experience, reliability maintenance
and testing, as well as high training costs. Hence, services will
need to consider the best ways to invest in staff training and
the maintenance of these skills over time. This may include,
for example, the development of standardized online training
modules which include examples of interaction assessments
(across a variety of normative and clinical populations),
integrated video feedback clips and standardized self-
assessment reliability tests. This could ease the burden on
training and increase access in clinical practice. Crucially, the
consideration of a multi method approach for the assessment of
the father-offspring relationship would also be beneficial.

Conclusion
The father-infant relationship is important for optimal offspring
outcomes; hence we have reviewed the application and
performance of tools used for their assessment. Evidence
concerning the psychometric robustness of father-offspring
relationship tools, in the context of parental psychopathology
and/or offspring outcomes, was generally limited. Hence, tool
selection should be guided by the research aims of the study,
the intended purpose of the tool and should also consider the
tools’ performance in terms of its of psychometric properties,
the characteristics of the tools and the study methodology
within which the tool will be embedded. Furthermore, given the
strengths and limitations of each mode of assessment, future
studies may benefit from a multimethod approach to assessing
the father-offspring relationship, which may provide a more
accurate assessment. Future research is also needed, on a large
scale, to replicate existing studies which have utilized tools to
assess the father-offspring relationship, as well as meta-analytic
studies, to validate existing findings. With particular attention on
the application of these tools to diverse populations (that may
include a range of both symptom level difficulties and diagnosed

mental health conditions), larger sample sizes and longer follow-
up periods. This will help to elucidate how behaviors within
the context of the father-offspring relationship unfold overtime
and relate to different offspring developmental stages, together
with the influence of parental psychopathology at different stages
during the perinatal period and up to 24-months postpartum.
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Introduction: Five to 10 percentage of fathers experience perinatal depression and

5–15% experience perinatal anxiety, with rates increasing when mothers are also

experiencing perinatal mental health disorders. Perinatal mental illness in either parent

contributes to adverse child and family outcomes. While there are increasing calls

to assess the mental health of both parents, universal services (e.g., maternity) and

specialist perinatal mental health services usually focus on themother (i.e., the gestational

parent). The aim of this review was to identify and synthesize evidence on the

performance of mental health screening tools and the acceptability of mental health

assessment, specifically in relation to fathers, other co-parents and partners in the

perinatal period.

Methods: A systematic search was conducted using electronic databases (MEDLINE,

PsycINFO, Maternity, and Infant Care Database and CINAHL). Articles were eligible

if they included expectant or new partners, regardless of the partner’s gender or

relationship status. Accuracy was determined by comparison of screening tool with

diagnostic interview. Acceptability was predominantly assessed through parents’ and

health professionals’ perspectives. Narrative synthesis was applied to all elements of the

review, with thematic analysis applied to the acceptability studies.

Results: Seven accuracy studies and 20 acceptability studies were included. The review

identified that existing evidence focuses on resident fathers and assessing depression

in universal settings. All accuracy studies assessed the Edinburgh Postnatal Depression

Scale but with highly varied results. Evidence on acceptability in practice is limited to

postnatal settings. Amongst both fathers and health professionals, views on assessment

are mixed. Identified challenges were categorized at the individual-, practitioner- and

service-level. These include: gendered perspectives on mental health; the potential

to compromise support offered to mothers; practitioners’ knowledge, skills,
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and confidence; service culture and remit; time pressures; opportunity for contact; and

the need for tools, training, supervision and onward referral routes.

Conclusion: There is a paucity of published evidence on assessing the mental health

of fathers, co-mothers, step-parents and other partners in the perinatal period. Whilst

practitioners need to be responsive to mental health needs, further research is needed

with stakeholders in a range of practice settings, with attention to ethical and practical

considerations, to inform the implementation of evidence-based assessment.

Keywords: acceptability, diagnostic test accuracy, evidence synthesis, fathers, partners, paternal depression,

perinatal mental health, screening

INTRODUCTION

Mental health disorders during pregnancy and the first postnatal
year (the perinatal period) are common, affecting approximately
one in five mothers (1, 2). Partners—including fathers, co-
mothers, and step-parents—may themselves experience perinatal
mental health difficulties. Between 5–10% of fathers experience
perinatal depression and 5–15% experience perinatal anxiety
(3–5) and it is increasingly recognized that fathers may also
experience post-traumatic stress symptoms following the birth
(5, 6). Paternal deaths are not recorded, however, fathers
face an increased risk of suicide in the perinatal period (7).
Prevalence of perinatal mental health disorders in step-parents
(i.e., new partners), co-mothers, trans and gender-diverse parents
is unknown. However, emerging evidence suggests higher
depression symptoms in step-fathers and in lesbian co-parents
(8, 9) as well as potential challenges concerning fear of childbirth
where both partners have childbearing potential (10). In addition,
there may be some distinct challenges for LGBT+ parents, linked
to heteronormative systems, stigma, marginalization, assisted
reproduction, and invisibility/social and legal recognition as
parents (11–14).

Where mothers (i.e., gestational parents) are experiencing

perinatal mental health disorders, their partners may be
particularly vulnerable to mental illness. Depression in parents
is known to be correlated (4). Accurate figures from clinical

settings are limited but small studies have estimated prevalence
rates of between 42 and 50% in partners of mothers receiving
inpatient care for moderate or severe mental illness (15,
16). This may partly reflect various challenges, for example
shared environmental stressors (e.g., housing, finance), managing
their own worries about the mother, coping with changing
relationships and managing increased childcare and household
tasks, alongside their other commitments (17).

The cost of perinatal mental health disorders in mothers
has been estimated at £8.1 billion for each annual cohort
of births in the UK, with around three-quarters of this cost
relating to the short- and long-term impacts on the babies
(18). The costs of partners’ perinatal mental health disorders
are also likely to be substantial given that mental illness in

either parent can contribute to couple conflict and poorer child

development outcomes, as well as poorer outcomes for the
parent (19–21). Evidence shows that the support mothers receive

from their partner can be protective against the development of
maternal perinatal mental health disorders and, amongst those
with disorders, have a substantial impact on their recovery and
well-being (22, 23). Where an unwell mother is struggling to
meet her baby’s needs, the baby’s psychosocial and emotional
development may be protected by relationships with other
caregivers, including the co-parent (24, 25).

In many high-income countries, women’s mental health
needs are routinely assessed in universal services based on
mental health history, current symptoms of psychological distress
(depression and, to a lesser extent, anxiety) and in some places,
wider psychosocial risk factors (e.g., housing, finance). Although
approaches vary, there is now a growing consensus of the benefits
of universal psychosocial assessment of women, provided that
this be a part of an integrated care model with onward referral
pathways (26). In the UK, the National Institute for Health
and Care Excellence guidelines (27) recommends using a two-
stage identification strategy, first asking ultra-brief questions
[the Whooley questions, Arroll “help” question and two-item
Generalized Anxiety Disorder tool, GAD-2 (28–30)] and in the
event of a positive response, following upwith a longer self-report
tool [e.g., the Patient Health Questionnaire (PHQ-9), GAD-7,
Edinburgh Postnatal Depression Scale (EPDS) (31–33)]. Onward
referrals may include a specialist mental health midwife or health
visitor (public health nurse working with children under 5 years),
a primary care general practitioner (family doctor), primary
care adult mental health services, or specialist perinatal mental
health services (for those experiencing or at risk of moderate-
severe mental health disorder). Health professionals in universal
services in the UK (e.g., maternity and health visiting) seek
to identify mental health needs at the first formal antenatal
contact and early in the postnatal period by using the two-stage
identification strategy, and are also encouraged to consider using
the questions at every contact as part of a general discussion
about mental health and well-being.

Despite the implications of partners’ mental health and well-
being for parents, their children, and health and care services,
their difficulties largely remain undetected and unmanaged. This
reflects that partners have not been prioritized in policy (34)
and that universal services and specialist perinatal mental health
services (where they exist) usually focus on the perinatal mental
health of the woman, i.e., the birthing or gestational parent, while
little support is available to partners (17). In several high-income
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settings where there is existing provision for routine mental
health assessment (or “screening”) with mothers, researchers
have called for this to be extended all partners and parents
[e.g., (6, 35–37)]. Notably, in England, the National Health
Service (NHS) has made a policy commitment (38) to evidence-
based mental health assessment and onward signposting for
partners of women accessing specialist perinatal services;
specifically, perinatal mental health services and planned new
services that will target mental health difficulties related to
the maternity experience (e.g., fear of childbirth, perinatal loss,
traumatic birth). No equivalent commitment has been made to
universal provision.

To guide evidence-based practice, it is important to
understand the accuracy of a tool, i.e., its ability to correctly
identify cases and non-cases (those with and without the
condition), the likelihood of false positives (avoiding unnecessary
referral for further support) and false negatives (missing those
in need). In the literature on assessment for fathers, evidence
points toward gendered aspects of mental health and whether
male-specific measures are needed that are not limited to
“traditional” symptoms of distress, but instead incorporate
different signs, including behaviors (39–41). For example, men
may be more likely to acknowledge fatigue and irritability, to
withdraw socially, use avoidant/escapist activities (e.g., sports,
overworking, excessive time on internet/TV, gambling, alcohol
use, reckless behavior), and to display hostility and anger (42–45).

Successful implementation of an intervention (here,
assessment) into practice depends on acceptability to both
those delivering and those receiving the intervention (46).
Therefore, alongside establishing a measure’s accuracy, we need
to understand the acceptability of both the measure and of the
identification strategy more broadly, from the perspectives of
parents and health professionals. There are known barriers to
seeking and accepting help, both for new and expectant parents,
and for men (47–52). Other relevant considerations include the
ability of services to both identify and respond to needs, and
any possible impact of these assessments on women’s care or the
couple relationship.

Existing reviews have examined fathers’ support needs and
preferences, and their experiences as a partner of a woman
who is accessing universal perinatal services and specialist
perinatal mental health services (50, 53, 54); these have
not however explicitly addressed fathers’ own mental health
assessment. To date there is a strong evidence base on the
validity and acceptability of methods to identify maternal
perinatal mental health difficulties (55–58). In contrast, there
is an identified lack of research on fathers’ “perceptions
and receptiveness” to “routine mental enquiry or screening”
(pp. 2144–5) (59).

To inform research and practice, we conducted a mixed
methods evidence synthesis to identify and synthesize evidence,
specifically in relation to fathers, co-mothers, step-parents and
other partners in the perinatal period, on the following: (i)
the performance (diagnostic test accuracy) of mental health
“screening” tools, and (ii) the acceptability of mental health
assessment in relation to individual tools and more widely. The
evidence synthesis was undertaken as part of a series of reviews

to inform the production of a good practice guide for specialist
perinatal mental health services (17).

METHODS

The mixed methods evidence synthesis comprised of two
sub-reviews, respectively, examining diagnostic test accuracy
and acceptability, with the findings integrated using narrative
synthesis. Searching, study selection, extraction and reporting
were guided by systematic methods, as described below.

Search Strategy
A systematic search was conducted in 2019 using electronic
databases (MEDLINE, PsycINFO, Maternity, and Infant Care
Database and CINAHL). The search strategy, which is available
on request from the first author, was designed with information
specialists and developed for use with a series of reviews.
The search used a combination of keywords and subject
headings for all the following concepts: partners, perinatal period,
mental health or psychosocial or relationship. The search was
intentionally broad, to enable identification of relevant literature
across all of the review areas; prioritizing its sensitivity (ability
to find relevant studies), recognizing that this may result in low
precision (i.e., retrieving numerous non-relevant studies) (60).
The performance of the search strategy was tested using key
papers and refined accordingly to improve sensitivity.

The electronic databases search was complemented by
backward and forward citation chaining, i.e., respectively,
checking reference lists within included studies, and checking
subsequent studies that cited the included studies. In preparation
for publication, forward chaining was used to check for any
relevant papers published since the initial search. Records were
imported into referencing software (Endnote version X9) and
duplicates removed.

Study Selection and Eligibility Criteria
Records were initially screened by a team of reviewers (ZD,
JD, JI, FB, JS, VS) based on the title and abstract. Recognizing
the potential for challenges with inter-rater reliability, reviewers
used three categories: obtain in full, discuss, exclude. A second
reviewer (either ZD or JD) then checked these decisions and
potentially eligible studies were obtained in full. Using the
eligibility criteria outlined below, full-text articles were assessed
for inclusion by the lead reviewer (ZD) and checked by a second
reviewer (JD).

Criteria Applied Across Sub-reviews
Studies were eligible if they included expectant or new fathers,
co-mothers, step-parents or other partners of gestational parents,
regardless of the partner’s relationship status, connectedness to
the child, or gender. Eligibility was restricted to primary research
but unrestricted by study design. Inclusion was restricted to
studies that were written in English and published and peer-
reviewed in an academic journal; no date restriction was applied.
Quality appraisal was used to assess the strengths and weakness
of the included studies rather than to determine eligibility for
inclusion in the review.
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Criteria Specific to Accuracy of Mental Health

Screening Tools
Diagnostic test accuracy studies measure the performance of
an “index test” by comparing its results with the results of
a “reference standard.” In this review, the index test (i.e.,
the test whose performance was being assessed) could be
any mental health screening tool, for any type of mental
health disorder. The reference standard was required to be a
standardized diagnostic interview based on international criteria
and therefore considered a “gold standard.” Studies using other
forms of clinical judgment or a cut-off point on another
tool as the reference standard were excluded. No restrictions
were made regarding the mode of assessment. Studies that
did not meet eligibility for inclusion concerning diagnostic test
accuracy were also assessed for eligibility for inclusion in the
acceptability sub-review.

Criteria Specific to Acceptability
Acceptability was assessed in relation to specific measures or
examining the concept/proposal of partners’ mental health
assessment more broadly, provided it was a stated focus of
the study (e.g., stated aim, objective, or data collection topic).
Studies reporting on fathers’ experiences more widely (e.g., their
expectations of antenatal care, or the experiences of partners of
women with perinatal mental health disorders) were excluded, as
were studies regarding acceptability of women’s perinatal mental
health assessment (including those that considered partners’
presence or involvement in maternal mental health assessment).

Consistent with the definition of acceptability proposed
elsewhere (46), our primary interest was anticipated
(prospective) and experienced (retrospective) cognitive and
emotional responses of those (potentially) receiving or delivering
assessment. This included parents’ and health professionals’
perspectives, gathered using qualitative methods (e.g., interviews
or focus groups) or quantitative methods (e.g., survey methods).
Where studies reported on relevant behavioral aspects (e.g.,
recruitment, drop-out and uptake of assessment), these were also
extracted as potential indicators of acceptability but recognizing
that they may also reflect other elements (e.g., the research
study, practical considerations) (46). To maximize learning,
studies examining feasibility of assessment were also included,
even if they did not report stakeholders’ views. In addition,
eligibility was not restricted by study design, enabling qualitative,
quantitative, and mixed methods studies to be eligible.

Data Extraction and Quality Appraisal
Three reviewers (ZD, JD, VS) were responsible for data extraction
and quality appraisal, with all accuracy studies independently
assessed by two reviewers and 20% of acceptability studies
independently assessed. Any disagreements were resolved
through discussion. Data on study methodology and methods,
findings (including performance characteristics of measures,
relevant qualitative and survey findings, and behavioral
indicators of acceptability) were extracted and study limitations
recorded. Relevant Critical Appraisal Skills Programmes (CASP)
tools (61) and criteria appropriate to surveys (62) were used
to assess the quality and identify the strengths and weakness

across various domains, including aims, design, sampling,
data collection methods, data analysis methods, interpretation,
findings and value of the research. The QUADAS-2 (63) was
used to assess the diagnostic test accuracy studies, including
participant selection, index test, reference standard, flow and
timing (e.g., time interval, verification bias).

Synthesis
Narrative synthesis was used to integrate the findings of both sub-
reviews in a single narrative, enabled by its compatibility with
different types of review questions and a diverse range of included
studies (64). Within the narrative synthesis, different recognized
techniques were used (65). For example, studies were tabulated,
recording extensive details of the findings, then grouped by
different characteristics (e.g., aim, participant group and setting)
to look for patterns within and between groups. Thematic
analysis was applied, following the approach described elsewhere
(66), to generate themes across the acceptability studies; these
were then refined through team discussions.

RESULTS

The electronic searches identified 40,933 records which were
reduced to 29,170 after the duplicates were removed; a further
nine relevant references were identified by citation chaining. As
shown in Figure 1, screening at the title/abstract level resulted in
67 records being obtained in full, with seven accuracy studies and
20 acceptability studies ultimately being included in the review.

Overview of Included Diagnostic Test
Accuracy Studies
As shown in Table 1, accuracy studies comparing an index
test with diagnostic/clinical interview have been conducted
in the UK (67, 68), Australia (35), Sweden (69), Portugal
(70), Hong Kong with Chinese fathers (71), and Vietnam
(72). No studies reported antenatal data separately. Five
studies reported postnatal data (6 weeks−6 months) (35, 67–
69, 71) and the remaining two used pooled data from
antenatal and postnatal timepoints (70, 72), precluding
separate estimates.

All of the studies recruited through universal settings
(e.g., maternity services, health visiting services) and without
targeting assessment, for example on the basis of the mother’s
mental health. In all of the studies, the participants were
described as “fathers” or “partners”; all were male and
there was only one mention of a non-resident father (68).
One study was limited to first-time fathers (35); the others
appeared to be mixed regarding parity. Strikingly, the only
paper to report ethnicity was the study that was limited to
Chinese fathers in Hong Kong (71); this study also contained
the widest age range (18–59 years). No studies reported
provision of interpreters, with several reporting fluency in
the relevant language as an eligibility criterion. Socioeconomic
diversity was indicated in three studies (67, 71, 72); elsewhere,
high levels of education and employment were indicated,
where reported.
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FIGURE 1 | PRISMA flowchart of review process.

Three studies focused on only depression (67, 70, 71);
the others additionally examined anxiety disorders,
including two that adopted broader approaches of
“distress” (including depression, adjustment disorder with
anxiety, specific phobia, and panic disorder, although

panic disorder was not reported in the paper) (35) and
perinatal non-psychotic common mental health disorders
(including depression, dysthymia, generalized anxiety
disorder, panic disorder) (72). None assessed symptoms of
post-traumatic stress.
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TABLE 1 | Summary of findings of included studies assessing diagnostic test accuracy in fathers (n = 7).

Publication/Country Timing Index test

(version)

Reference standard Mental health disorder Cases (%) Optimal cut-off

Areias et al. (70)

Portugal

Pooled longitudinal

data: antenatal (6

months) and

postnatal (3, 12

months)

EPDS (Portuguese) Schedule for Affective

Disorders, regular and

lifetime versions

Depression (type

unspecified)

12/96 (12.5) None specified

Ballard et al. (67)

UK

Postnatal (6 months) EPDS (English) (early

13-item version)

Psychiatric Assessment

Scale

Depression (type

unspecified)

6/48 (12.5) ≥13 EPDS

Edmondson et al.

(68)

UK

Postnatal (7–14

weeks)

EPDS (English) Structured Clinical Interview

for DSM-IV (SCID), modules

for depression and anxiety

disorders

Depression (major) 19/189 (10.0) ≥11 EPDS

Depression

(major)/generalized anxiety

disorder (GAD)

26/189 (13.8) ≥9 EPDS

Lai et al. (71)

Hong Kong

Postnatal (10 weeks) EPDS, BDI, PHQ-9

(Chinese)

Structured Clinical Interview

for DSM-IV, non-patient

version (SCID-NP)

Depression (minor/ major) 17/551 (3.1) ≥9 EPDS

≥6 BDI

≥4 PHQ-9

Massoudi et al.

(69) Sweden

Postnatal (3–4

months)

EPDS, HADS-A

(Swedish)

Primary Care Evaluation of

Mental Disorders

(Prime-MD), modules for

depression and anxiety

disorders

Depression (major) 8/262 (3.1) ≥12 EPDS

Depression (minor/major) 28/262 (10.7) ≥9 EPDS

Anxiety (type unspecified) 29/262 (11.1) ≥8 EPDS

≥8 HADS-A

Matthey et al.

(35) Australia

Postnatal (6–7

weeks)

EPDS (English) Diagnostic Interview

Schedule

Depression (minor/major) 7/200 (3.5) ≥10 EPDS

“Distress” (minor/major

depression, adjustment

disorder with anxiety (all

criteria for GAD except

duration of 6 months), panic

disorder, specific phobia)

12/217 (5.5) ≥6 EPDS

Tran et al. (72)

Vietnam

Pooled data:

spanning antenatal

(∼28 weeks) and

postnatal (∼6

weeks)

EPDS, Zung’s

self-rated anxiety

scale (SAS),

GHQ-12

(Vietnamese)

Structured Clinical Interview

for DSM-IV (SCID), modules

for depression, GAD and

panic disorder

Perinatal non-psychotic

common mental health

disorders (including major

depression, dysthymia,

GAD, panic disorder)

41/231 (17.7) ≥5 EPDS

≥36 Zung SAS

≥1 GHQ-12

BDI, Beck Depression Inventory; EPDS, Edinburgh Postnatal Depression Scale; GHQ, General Health Questionnaire; HADS-A, anxiety subscale of the Hospital Anxiety and Depression

Scale; PHQ, Patient Health Questionnaire; Zung SAS, Zung’s Self-rated Anxiety Scale.

The Edinburgh Postnatal Depression Scale (EPDS) (31)
was assessed in all seven studies (35, 68–73). Other measures
assessed come from one Hong Kong study with Chinese
fathers (71), validating the Beck Depression Inventory (BDI)
(74) and 9-item Patient Health Questionnaire (PHQ-9) (32),
one Vietnamese study (72) validating the 12-item General
Health Questionnaire (GHQ-12) (75) and Zung’s Self-rated
Anxiety Scale (76), and one Swedish study assessing the
anxiety subscale of the Hospital Anxiety and Depression
Scale (HADS-A) (77) (see Table 1). Performance was assessed
against the following diagnostic interviews as reference
standards: Structured Clinical Interview for DSM-IV (SCID)
(68, 71, 72), Schedule for Affective Disorders (70), Psychiatric
Assessment Scale (67), Primary Care Evaluation of Mental
Disorders (Prime-MD) (69), and Diagnostic Interview
Schedule (35).

The characteristics and risk of bias of the diagnostic test
accuracy studies are presented in Supplementary Tables 1, 2.
Although the majority of studies used consecutive recruitment,

it was evident that self-selection bias was a challenge. Time
interval between index test and reference test (diagnostic
interview) ranged from same-day completion to 8 weeks. Four
studies conducted the diagnostic interview with a sub-sample
of those completing the index test, sampling by index scores
(68, 69, 71, 73). Of these, two provided weighted estimates
in recognition of verification bias (68, 69). Most studies
reported that assessors of the diagnostic interview were blinded
to the results of the index test (35, 69, 71–73); the others
were unclear. The only mention of acceptability found in the
accuracy studies concerned higher levels of dropout for fathers
compared to mothers prior to or during diagnostic interview
(35, 70) and a comment that the measures were “acceptable and
comprehensible” to participants, with no data reported in relation
to this (72).

Overview of Included Acceptability Studies
As shown in Table 2, all of the 20 studies addressing
acceptability were from high-income Westernized countries.
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Parent perspectives were reported in eight studies (34, 49, 78–
83); nine reported health professional perspectives (84–92); none
included both. A further three feasibility and implementation
studies reported behavioral indicators (e.g., completion rates)
without collecting participants’ perspectives (93–95).

Practice-focused studies included studies where assessment
was already part of current practice (88) or recently introduced
(92), and studies where assessment was introduced into practice
in the context of a research study that examined its acceptability
and feasibility (78, 81, 93–95). Mental health assessment tools
used in practice included the EPDS (88, 92–94), the Whooley
questions (28, 92), the Depression Anxiety Stress Scales (DASS)
(88, 96), the Center for Epidemiologic Studies-Depression scale
(CES-D) (95, 97), the Impact of Event Scale-Revised (IES-R) (95,
98), and the Post-traumatic Adjustment Screen (81, 99). In some
services, these were completed as part of a more comprehensive
psychosocial assessment (88, 92). In the practice-based studies,
acceptability was predominantly examined by completion rates
and health professional perspectives (gathered by interview and
focus groups) and with little detail reported concerning specific
measures. In a further three studies where assessment had not
been introduced into practice, fathers were asked to complete
specific measures and comment on their acceptability within a
research context. This included the EPDS completed away from
clinical environments (e.g., home) (79, 83), and the CES-D (82)
and IES-R (82), which were completed in a NICU but as a
research questionnaire.

All assessments completed in practice settings were postnatal.
They included early parenting services that provide support
around early parenting difficulties (Australia) (88), services
providing special care to infants with health complications or
born prematurely (UK and USA) (81, 95), and public health
child nursing (Italy, Sweden, UK) (78, 92–94). In contrast, those
completed in a research context included completion during
pregnancy (79, 83).

The remaining ten acceptability studies reported on views
toward partners’ perinatal mental health assessment with little or
no reference to specific measures and were commonly focused on
depression. This included three studies reporting parents’ views
(34, 49, 80) and seven studies reporting health professionals’
views (84–87, 89–91). Some studies had partners’ perinatal
mental health as their primary focus whereas others reported
more widely on engaging fathers in services or on partners’
broader support but with specified content that was sufficiently
detailed to contribute to the review.

The studies that explored acceptability of partners’ mental
health being assessed (regardless of measure) commonly used
qualitative approaches (interviews and focus groups) (34, 49,
80, 83, 85, 87–90, 92), with a minority using survey methods
(84, 90, 91) and one using Delphi consensus techniques with a
group of international experts (86).

With the exception of one study that referred to “non-birthing
parents” (92), all the studies referred to mental health assessment
of “fathers” or “partners.” All partners who participated were
male; the majority were resident fathers and in a current
relationship with the mother. One study included fathers’ and
birthing mothers’ views (80). Amongst studies involving parent

participants, ethnic diversity was indicated occasionally (34, 95),
however the majority of studies either did not report ethnicity
(78–81, 93, 94) or indicated under-representation of ethnic
minority groups (49, 82). Only two studies (93, 95) mentioned
the use of interpreters or translation, with most studies limiting
participation to parents who were fluent in the relevant language.
The majority of health professional participants were female.
Professions most commonly represented were health visiting and
child health nurses, midwives and psychologists. Further details
of the included studies are available in Supplementary Table 4.

Narrative Synthesis
The synthesis first presents accuracy and acceptability findings
related to specific measures, before considering acceptability
of partners’ perinatal mental health assessment more broadly,
grouped across three levels: individual, practitioner, and service.

Summary of Findings: Evidence on Diagnostic Test

Accuracy of Specific Measures
Several good quality diagnostic test accuracy studies have been
conducted with fathers; however, the results are highly varied.
The EPDS (31) is the most widely used measure in perinatal
mental health research and was used in all the accuracy studies.
This review found that it is the only measure to have been
validated in the perinatal period in Westernized countries and
the only English language version tool to have been validated.
Although developed for depression, it has also been used
to assess anxiety in mothers (100) and the included studies
examined its use for depression, anxiety and categories inclusive
of both. However, there is a lack of agreement regarding the
cut-point to use in fathers. The highest (≥13) (67) is not
comparable due to using the 13-item EPDS which is no longer
used. The others recommend: ≥11 for depression and ≥9 for
depression/anxiety (68); ≥10 for depression and ≥6 to avoid
missing ‘any distress’ (including depression and anxiety) (35);
≥12 for major depression and ≥9 for minor/major depression
(69);≥10 for depression (71); and≥5 for perinatal non-psychotic
common mental disorders (72). One study did not specify an
optimum cut-point, reporting that the tool was less satisfactory
when used with fathers due to poor sensitivity (i.e., under-
identification) (70). Where studies assessed multiple tools (67,
69, 71, 72), all concluded that the EPDS performed similarly to,
or better than, the other measures assessed (for more details, see
Supplementary Table 3).

Some studies considered differences in thresholds across
groups within and between studies. The Australian and
Vietnamese studies compared thresholds for fathers and mothers
and reported lower thresholds were optimal for fathers (35, 72).
In contrast, the Swedish study (69) found comparable thresholds
for major depression and proposed that their relatively high
threshold for fathers, compared with other studies, may reflect
there being “no major difference” in how men and women in
Sweden express major depression whereas differences may be
greater for minor depression, and seen as “more legitimate” for
mothers. In finding lower thresholds for fathers than observed
in high-income countries, authors of the Vietnamese study
(72) proposed that this may reflect firstly cultural differences
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TABLE 2 | Summary of acceptability studies (n = 20).

Publication/Country Aims Design Sample Practice

setting

Measures Data collection; analysis

Bagge et al. (82), UK Acceptability and feasibility of

collecting measures with

parents of very low birth weight

infants in hospital NICU, for

research studies

Feasibility study Fathers

(and mothers)

NICU CES-D, IES-R Acceptability questionnaire,

feasibility data (consent,

completion rates), field

notes; descriptive statistics

Baldwin et al. (34),

UK

Understand men’s experiences

of first-time fatherhood, their

mental health and well-being

needs; including support from

professionals

Qualitative Fathers No None Interviews; framework

analysis

Clavenna et al. (94),

Italy

Feasibility of routine screening

with EPDS by family

pediatrician at well child visit

Pilot study Fathers

(and mothers)

Pediatric primary

care

EPDS Feasibility data (completion

rates); descriptive statistics

Cole et al. (95), USA Describe implementation of

screening parents in specialist

hospital NICU by nurses

Implementation

study

Fathers

(and mothers)

NICU CES-D, IES-R Feasibility data (completion

rates, processes);

descriptive statistics

Currò et al. (93), Italy Feasibility of routine screening

with EPDS by family

pediatrician at first well child

visit

Feasibility study Fathers

(and mothers)

Pediatric primary

care

EPDS Feasibility data (completion

rates); descriptive statistics

Darwin et al. (49),

UK

Examine fathers’ views and

experiences of their perinatal

mental health and relevant

resources; including mental

health assessment

Qualitative Fathers No PHQ-8, GAD-7,

PHQ-15 (in

original cohort)

Interviews; thematic analysis

Fletcher et al. (79),

Australia

Test a set of psychosocial

questions with fathers,

including ability to identify

needs

Mixed methods Fathers No EPDS and 14

questions (e.g.,

relationships,

finance)

Survey and telephone

interviews; descriptive

statistics

Fletcher et al. (88),

Australia

Identify and describe

instruments and procedures

for screening fathers attending

early parenting services, and

staff acceptability of screening

fathers’ mental health

Qualitative Professionals

(clinicians and

supervisors/managers)

Early parenting

services

Various

mentioned

Interviews; thematic survey

analysis

Freitas et al. (86),

USA (international

experts)

Reach expert consensus on

the defining factors of paternal

peripartum depression;

including diagnostics,

symptomatology, assessment

Mixed methods Professionals

(practitioners

and academics)

No Various

mentioned

Delphi study with online

questionnaires; thematic

phenomenological analysis

and consensus

measurement

Greening (78), UK Assess the “And -how was it

for you dad?” questionnaire,

designed to encourage men to

think about and discuss how

they feel, and to promote

communication between

health visitors and fathers

Pilot study Fathers Health visiting Structured

questionnaire

including

experience of

birth and

fatherhood

Acceptability questions and

feasibility data (completion

rates); descriptive statistics

Hammarlund et al.

(85), Sweden

Explore child health nurses’

experiences of observing

depression in fathers during

the postnatal period and

explore barriers

Qualitative Professionals

(child health

nurses)

Child health

nursing

None Interviews; thematic analysis

Massoudi et al. (84),

Sweden

Investigate child health nurses’

perceptions of working with

fathers; including identifying

fathers with distress

Survey Professionals

(child health

nurses)

Child health

nursing

None Survey; content analysis,

descriptive statistics and

logistic regression

Oldfield and Carr

(89), UK

Explore student health visitors’

and newly qualified health

visitors’ perceptions of their

role in supporting fathers when

their partner had PND

Qualitative Professionals

(health visitors)

Health visiting None Interviews; Interpretive

Phenomenological Analysis

(Continued)
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TABLE 2 | Continued

Publication/Country Aims Design Sample Practice

setting

Measures Data collection; analysis

Rominov et al. (90),

Australia

Describe midwives’

perceptions and experiences

of engaging fathers in perinatal

services

Multi methods Professionals

(midwives)

Maternity None Survey and interviews;

semantic thematic analysis

and descriptive statistics

Rowe et al. (80),

Australia

Understand the anticipated

needs and preferred sources of

mental health information and

support of men and women

expecting their first baby;

including the role of primary

care in mental health care

Qualitative Fathers

(and mothers)

No None Focus groups (single-sex)

and interviews; thematic

analysis

Samuel et al. (81),

UK

Assess whether prospectively

screening parents of children at

a PICU for psychological

vulnerability to PTSD would

enable beneficial targeting of a

subsequent follow-up clinic

Randomized

controlled trial

(all participants

were screened)

Fathers

(and mothers)

PICU Post-traumatic

Adjustment

Screen

Acceptability questionnaire;

descriptive statistics

Schuppan et al. (83),

Australia

Explore with at-risk men

acceptability of screening for

paternal mental health

concerns and their

help-seeking behaviors

Qualitative Fathers No EPDS Interviews; thematic analysis

Ståhl et al. (92),

Sweden

Explore child health services

nurses’ experiences of

performing parental interviews

with non-birthing parents

Qualitative Professionals

(child health

nurses)

Child health

nursing

Whooley

questions and

EPDS

Focus groups and

interviews; content analysis

Wells et al. (91),

Sweden

Investigate child health nurses’

perceptions of working with

fathers, including identifying

fathers with distress; making

comparisons between 2004

(Massoudi study) and 2014

Survey Professionals

(child health

nurses)

Child health

nursing

None Survey; content analysis

and various statistics

Whitelock (87), UK Examine why health visitors do

not screen both parents for

PND

Qualitative Professionals

(health visitors)

Health visiting EPDS Focus groups; thematic

analysis

CES-D, Center for Epidemiologic Studies-Depression scale; EPDS, Edinburgh Postnatal Depression Scale; GAD-7, Generalized Anxiety Disorder Scale; IES- R, Impact of Events

Scale—Revised; NICU, neonatal intensive care unit; PHQ, Patient Health Questionnaire; PICU, pediatric intensive care unit; PND, postnatal depression; PTSD, post-traumatic

stress disorder.

concerning emotional expression and secondly, that framing
questions as symptoms different to their usual state may
be insensitive to sustained adversity and poverty found in
poorer countries.

Across the included studies, items endorsed varied between
fathers who were depressed and those who were non-depressed
and across samples. For example, in one study self-harm was
endorsed by 50% of the fathers with depression, compared to
5% of non-depressed fathers (71). In contrast, elsewhere self-
harm was endorsed by only 3% of fathers and of mothers (69).
One study reported that whilst mothers reported significantly
more symptoms, the symptoms themselves were similar (67)
yet another reported gendered differences in item endorsement,
finding no differences for self-blame, sleep difficulties, and
thoughts of self-harm but that endorsement of crying was
significantly lower in fathers, being reported by only 2.3% (35).

The authors’ recommendations concerning the EPDS were
divergent. Some recommended its use to screen for depression

(71), or positioned that screening fathers for depression may
be “valuable” (68); others recommended its use to routinely
screen for distress more broadly, i.e., including both depressive
and anxiety disorder (35) or to routinely screen for non-
psychotic common mental disorders (72). In contrast, one study
advised against routine assessment, due to the high number of
false positives; instead encouraging targeted use, for example
selectively assessing fathers that show signs of distress or when
the mother is depressed (69). Furthermore, one study found the
tool is not valid for use with fathers due to poor sensitivity, i.e.,
under-identification (70).

Summary of Findings: Evidence of Acceptability of

Specific Measures
Although several studies named specific measures, it was rare to
report on the acceptability of a measure in detail. Only one study
(83) assessed a measure’s acceptability in depth, reporting the
views of nine expectant fathers with a current or past diagnosis of
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depression or anxiety, completing the EPDS in a research context.
Most reported positive aspects of the measure, finding it relevant
and easy to complete, with the phrasing “inviting, comfortable
and unintrusive”; however, they also welcomed its anonymity,
which would not apply in a practice setting. One study (79) asked
expectant fathers to complete the EPDS and some “psychosocial
questions” (e.g., relationships) by anonymous postal survey.
Acceptability telephone interviews with a subsample (24% of
the 29.4% that completed the survey) found that none were
“bothered” by any of the questions and they were described
“uniformly in positive terms”; however, details were not reported
regarding individual questions.

Five studies concerning fathers accessing universal postnatal
services (i.e., health visiting or “well child” visits) named
specific measures (78, 87, 92–94). One UK study (78) used
a questionnaire about fatherhood and the birth experience to
encourage discussion of “feelings and emotions” without using
specificmental health questions. Asking 20 fathers on the author’s
own health visiting caseload, all completed the questionnaire;
65% reported the questionnaire was helpful; 60% reported it
improved communication with their partner; 20% reported it
improved communication with their health visitor (the author);
and 85% thought it should be used in future. Comments were not
reported regarding individual questions. Another UK study (87)
examined health visitors’ views on screening fathers for postnatal
depression. Most comments concerned assessment more broadly
but when asked what prevented them from using the EPDS
with fathers, one of the 12 participants reported she would feel
comfortable doing this but suggested the need to change some of
the words to be more “man-friendly” (87).

A Swedish study (92) reported nurses’ perspectives on parental
interviews with non-birthing parents where the interview
included the use of the Whooley questions (28) and EPDS.
Nurses’ comments concerned the interview as a whole, rather
than the specific measures, with the only relevant comment being
that nurses were positive about having a “planned conversational
guide,” which they contrasted with previous “loosely organized
conversations” even if they had used the EPDS.

Two Italian studies (93, 94) examined feasibility of assessment
at universal well child visits with pediatricians, asking fathers
to complete the EPDS. One introduced the study at the first
visit, seeking consent to complete at the second visit, and found
that 38% of fathers completed the EPDS, compared with 73% of
mothers (94). The other study reported 99.6% of the fathers (and
the mothers) completed the EPDS when conducted as standard
practice at the first visit, finding that the EPDS took 2–7min to
complete and that it is feasible to screen fathers with the EPDS in
this setting (93).

Within specialist services, four studies named specific
measures (81, 82, 88, 95). An Australian study (88) found that
early parenting services used a range of tools to screen fathers
(including depression, anxiety, psychosocial risk, parenting
confidence); the most common being the EPDS but that
one service used an adapted version for fathers (details not
specified) and another service considered that the EPDS did
not effectively screen fathers or mothers for anxiety. The other
specialist services concerned neonatal and pediatric intensive
care units. One study (82) examined acceptability and feasibility

of collecting psychological measures with fathers and mothers in
a neonatal intensive care unit (NICU), completed in the context
of research. They found ∼60% of parents (gender not reported)
consented of which approximately half completed and returned
the questionnaires; these included measures of trauma (the IES-
R) (98) and depression symptoms (CES-D) (97). Acceptability
data was not reported by measure but the importance of length
was noted, due to time and also the cognitive and affective load
for participants. Similarly, another study (95) found that fathers
of newborns in specialist-NICU were receptive to screening
during themother’s hospitalization (using the IES-R and CES-D),
with 79.6% “compliance” (and 96.5% in mothers). In a pediatric
intensive care unit setting, screening parents for vulnerability
to PTSD [using the Post-traumatic Adjustment Screen (99)]
was reported as acceptable to parents, with; 85% of those that
went on to complete the questions not reporting any distress in
completing themeasure; however, only 52% of families consented
to complete the questions (81).

Summary of Findings: Evidence of Acceptability of

Assessment More Broadly
Some fathers voiced that they would like to be asked, or felt they
should be asked, about their mental health; others viewed it to be
unnecessary or expressed resistance (34, 49, 80). Amongst those
who welcomed assessment, some reported feeling excluded by
existing provision, and that assessment may help to normalize
their experiences and encourage support-seeking; however, this
was nonetheless accompanied by ambivalence (34, 49, 80, 83).
Health professionals in different settings (including midwifery,
health visiting and public health nursing, and early parenting
services) viewed fathers’ and other co-parents’ mental health
as important (87–90, 92). Both participant groups (i.e., parents
and health professionals) identified factors that influenced their
views toward acceptability of assessment and the potential
challenges involved. These factors were grouped as candidate
themes. Through team discussion and informed by the authors’
knowledge of the research literature, including existing reviews
on barriers and facilitators to seeking and accepting support in
relation to maternal mental health (101–104), it was decided to
categorize the themes at the individual-level (including factors
influencing families), practitioner-level and the service-level. It
is recognized that some may span across multiple levels. The
themes are shown in Table 3 and illustrated below, with italics
used to denote titles.

Individual-Level Influences
Gendered perspectives on mental health and help-seeking were
indicated in several papers; including in relation to stigma
(34, 83) and needing to be “the strong. . . person,” with mental
health difficulties seen as a sign of weakness or vulnerability,
threatening masculinity (83). It was suggested that stigmamay be
overcome by framing information about screening in a way that
appealed to men’s roles as fathers (83). Health professionals in
one study perceived that such barriers may vary across cultures
and individual beliefs (87) and another study (88) noted the
absence of any comments from professionals about screening of
fathers from culturally and linguistically diverse communities.
Moreover, in one of the few ethnically diverse samples, it
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TABLE 3 | Summary of themes: challenges associated with mental health

assessment of fathers, other co-parents and partners.

Level Themes

Individual Gendered perspectives

Compromising support for women (birthing parents)

Perceived purpose of assessment

Ability to recognize symptoms

Practitioner Knowledge, skills, confidence

Fear of causing offense or distress

Conflicting needs of parents

Service Culture of the service

Remit of the service

Workload and time pressures

Opportunity for contact (including lack of privacy,

building rapport)

Need for training

Need for clinical supervision

Need for guidelines

Need for appropriate tools

Need for onward referral routes

was found that some fathers felt it was culturally and socially
unacceptable to discuss difficulties with fatherhood (34). Some
fathers were open to discussing their mental health with their
partner (79), others noted concerns about completing a tool in
their partner’s presence (83), reporting concerns about others
(e.g., friends, family, colleagues) learning of fathers’ mental health
needs (34, 83). Some fathers anticipated that the introduction of
routine screening would reduce stigma by helping to normalize
paternal mental health difficulties (80, 83).

Fathers expressed concerns that women’s needs were greater
and should be prioritized, and furthermore that partners’
assessment may compromise support offered to women (34, 49,
83), potentially being a burden to services and being unnecessary
(34, 92) and particularly in the context of perceived under-
resourced services (49). In addition, some fathers believed that,
if assessment indicated that they were struggling, this could be
detrimental to the partner, for whom they needed to be seen to be
strong (83). The perceived purpose of assessment was also relevant;
with some fathers indicating their willingness to be screened
would depend on the perceived value of completion (80) and that
a lack of explanation about “the intention behind and possible
outcomes of screening” could increase “stigma, suspicion, and
dishonesty” (83), with some fathers perceiving an emphasis on
child protection within health visiting services and potential for
unwanted involvement (34).

Another factor influencing acceptability was the poor
awareness amongst parents of partners’ mental health difficulties
and ability to recognize symptoms. Fathers welcomed more
information on signs and triggers (34) and it was noted that
greater awareness may reduce barriers to assessment and equally
that assessment may raise individual awareness of their own
symptoms, prompting help-seeking (83).

Practitioner-Level Influences
Professionals’ knowledge, skills, and confidence was identified
both by health professionals and parents as influencing the

acceptability of assessment. Some fathers questioned whether
primary care providers (across maternity, child and family
nursing, and general practitioners) were qualified to support
mental health, with their training focusing on physical health
(80). Similarly, child health nurses reported lack of awareness
of paternal distress and mental health difficulties (84, 91) and
health visitors identified a lack of training in theory and in
practice on paternal mental health, so felt unable to adequately
support fathers. An expert panel reached strong consensus that a
psychosocial assessment with fathers should be by someone who
understands paternal perinatal mental health (86), indicating that
this may currently be perceived as outside the knowledge of
many practitioners. Health visitors and child health nurses also
shared concerns about not having the skills to support fathers and
partners (87, 91). Midwives and health visitors reported lacking
confidence, both in working with fathers more generally (89) and
in asking them about their mental health (90). In one study, this
lack of confidence extended to health visitors expressing fear for
their own safety, feeling vulnerable whenworking alone withmen
and particularly in the context of mental health difficulties (87).

Fear of causing offense or distress was raised by health
professionals, who noted the potential for this to be shaped
by fathers’ individual culture, religion or personal beliefs (87)
and some fathers themselves raised that depression screening
(here, the EPDS) could challenge those that may want to “avoid
difficult feelings” (83). However, where parental interviews with
embedded depression screening had been introduced with non-
birthing parents in practice, child health nurses described having
had only positive responses amongst the parents (here, fathers)
who had been offered and accepted the individual interview,
but that fathers also expressed surprise at being “included and
noticed” (92). Additionally, in a pediatric intensive care setting
where parents were asked to complete a trauma measure, of
those that subsequently completed the acceptability question, the
majority (85%) did not report any distress in completing a trauma
measure (81).

In both universal (health visiting and child health nursing)
and specialist settings (early parenting services), professionals
identified the challenge of conflicting needs of parents when
working closely with both parents. This included potential
“conflict of interest” (89), keeping viewpoints separate, feeling
like a mediator and experiencing challenges about managing
difficult information and confidentiality; dynamics that would
usually be avoided when working with one parent only (92).
Tensions could exist when asking mothers about fathers in their
absence, including issues of confidentiality or questioning the
mother’s description (88).

Service-Level Influences
There were numerous organization-level influences; many of
which were linked to the underlying culture and remit of the
service and in turn shaped attitudes of parents and professionals.
The culture of services and emphasis on (birthing) mothers
was evidenced in universal- (health visiting and child health)
and specialist services (early parenting). This included focusing
“routines” on mothers (85); making assumptions that the mother
would attend child nursing appointments and that the emphasis
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of communication would be with the mother (84, 91). Linked to
this, some child health nurses expressed not seeing men as equal
caregivers (84, 91). Furthermore, some health visitors voiced that
although viewing as a “mother and child” service could lead to
feelings of exclusion amongst fathers, this focus should continue
because fewer fathers engage. The prevalence of female staff
was also identified as a potential barrier to routinely screening
fathers (88).

Linked to the culture was the (perceived) remit of the
service, with some professionals and parents questioning the
inclusion of partners’ mental health across a range of services
(87, 88). Some fathers reported that they would only disclose
mental health difficulties if they viewed the health visiting
appointment to also be about them (34). A preference was
expressed to speak with a general practitioner rather than
someone in maternity or health visiting (34, 49); perceiving
maternity to be focused on the woman and pregnancy, and
physical rather than emotional health (49), with men’s emotional
well-being not a priority in current models of care (80).
Notably, where parental interviews had been introduced with
non-birthing parents in child health services, nurses felt their
inclusion indicated to society and parents the importance
of non-birthing parents, helping them to feel included (92).
Within specialist early parenting services, staff reported that
a focus on maternal mental health could be a barrier to
screening fathers and that the service’s function and the father’s
involvement (e.g., primary caregivers, admitted to the service,
actively participating) determined who was screened (88). Rather
than being offered routinely, partner assessment may happen in
other circumstances, for example, being relevant in the mother’s
admission, due to health professional concerns, or where the
father’s mental health was viewed to be relevant to the father-
child relationship (88).

Workload and time pressures were reported in universal
services. Health visitors viewed screening fathers as potentially
beneficial but “rejected the proposal” due to caseload concerns
(87). Where parental interviews with non-birthing parents had
been introduced, some child nurses had been unable to conduct
any due to workload and it was recognized that time was essential
for discussions to be “possible and meaningful” (92). Fathers
similarly perceived health professionals in maternity and health
visiting as not having enough time to meet their mental health
needs (34, 49).

Commonly reported as a challenge, both by professionals and
parents, was the opportunity for contact with fathers and other
partners (34, 49, 80, 82, 84, 86–89, 91). Services’ limited hours
and need for flexibility with appointments were raised repeatedly,
to accommodate fathers’ work commitments and travel time
(34, 84, 86, 88). Contact was also seen as related to engagement
with services, with fathers participating less in child health care
(84); for example, being present at a home visit but choosing
to not stay in the room (89). Additionally, child health nurses
reported struggling to establish continuity with fathers due to
not seeing them regularly (85). Some fathers identified a lack
of privacy as a barrier to assessment, feeling unable to talk to a
health visitor independently, away from their partner (34); again,
linked to the remit and focus of services.

Connected to the culture and remit of services (service-level),
and to the gaps in knowledge, skills and confidence (practitioner-
level), professionals in universal services (maternity, health
visiting and child health) identified a fundamental need for
training in theory and practice for working with fathers (87) and
specifically in relation to paternal mental health (34, 87, 89, 90)
and addressing potentially difficult situations when working with
couples (92). Professionals with experience of supporting fathers
in relation to their mental health identified the importance of
access to clinical supervision (84, 92).

Across settings, professionals identified the need for guidelines
as a barrier to assessing fathers’ mental health. With no process
or guidance in place, some health visitors viewed screening men
as problematic (87, 89). Child health nurses reported a range of
approaches and lack of structured methods (84), commending
the introduction of a planned approach (92). Within specialist
services, there was similarly no uniform approach (88) and both
professionals and parents expressed that routine screening would
help to “normalize” paternal perinatal mental health difficulties
(80, 83, 88). Related was the need for appropriate tools for use
with men (85–88), the need for onward referral routes (i.e.,
mechanisms for referring fathers and other non-birthing parents
to appropriate support) (92, 95) and staff having confidence to
make these referrals (90).

DISCUSSION

In the context of growing calls to introduce mental health
assessment for partners in the perinatal period (6, 35–37),
this mixed methods evidence synthesis sought to address
existing research gaps and inform future research, policy and
practice. There is clearly significant international interest in using
screening tools to identify the mental health needs of partners.
Several good quality accuracy studies exist, alongside a range of
studies giving some indication of factors influencing acceptability
of assessment amongst both partners and professionals. However,
it is evident from the included studies that the existing literature
is limited in several ways. The vast majority of research concerns
resident fathers; no studies examined the perspectives of co-
mothers, step-parents or other partners. Although partners can
experience a range of perinatal mental health difficulties, the
literature is dominated by postnatal depression. Most settings
have been universal health visiting or child health services; some
have examined acceptability in specialist services where the child
has health complications or there are parenting difficulties but no
studies have yet examined acceptability in practice in maternity
services or specialist mental health services. The acceptability
literature is entirely from high-income Westernized countries
where maternal mental health assessment is already part of
current practice and within these studies, intersections with
other factors have been neglected, for example culture, ethnicity,
language, education, income.

The EPDS is the measure most assessed, both for accuracy
and acceptability. Where studies assessed multiple tools, they all
concluded that the EPDS performed similarly to, or better than,
the other measures assessed (67, 69, 71, 72). Despite the quality
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of these diagnostic test accuracy studies, the results are highly
varied. Recommendations therefore differ considerably across
studies; encouraging routine assessment (35, 71, 72), encouraging
targeted use (69), and rejecting the tool’s use (70). Where
use is recommended, some have argued its use for depression
(71) and others for broader categories, of depression/anxiety or
distress (35) or non-psychotic common mental disorders (72). In
addition, most studies involving fathers were conducted within
the first 3 months following birth (35, 68, 69, 71, 72), with
few conducted between 6 and 12 months (70, 73). Yet, there is
evidence that fathers’ vulnerability may peak later than mothers’;
for example, depression may be more likely to develop at a
later stage for fathers (3–6 months postnatal) (3). Furthermore,
the only antenatal data was presented within pooled perinatal
data (70, 72); accuracy during pregnancy remains unknown
and research with women indicates different thresholds during
pregnancy to the postnatal period (105, 106). No studies have yet
validated measures of other commonmental health difficulties in
fathers during the perinatal period against diagnostic interviews.
Where trauma has been considered, this has been with parents of
children admitted to intensive care, opposed to post-traumatic
stress symptoms following childbirth, which are becoming
increasingly recognized though not routinely assessed in either
birthing or non-birthing parents.

The review identified that ethnicity has been neglected in
the existing evidence base on accuracy and differences found
between countries indicate the need for further research on
cultural influences, both between and within countries. Of note,
the studies assessing measures in non-Westernized countries (71,
72) used diagnostic interviews that were culturally appropriate
and more able to accommodate alternative expressions. Some
studies reported gendered differences in optimal thresholds and
in item endorsement between fathers and mothers. Although
male-specific measures have been developed to assess depression
and mood difficulties (39, 41) and compared with EPDS in the
postnatal period (40, 41, 107), none have yet been validated
against diagnostic interview. Concerns have been raised however
that diagnostic interviews themselves may be subject to inherent
gender bias that leads to under-identification in men (108).
It must also be acknowledged that many individuals will not
identify with these gendered approaches and “gender-inclusive”
approaches (109) warrant investigation in the perinatal period.

Implementing mental health assessment for partners into
clinical practice depends on acceptability to both health
professionals and parents. Evidence regarding the acceptability
of specific measures is limited but resonated with literature
on acceptability in women, e.g., timing of administration, time
required, clarity of wording (110). Here, fathers in the included
studies reported mixed views, characterized by ambivalence; this
echoes findings of a meta-synthesis of 20 studies that examined
the broader support needs of partners of women with perinatal
mental health disorders (50). Health professional views varied
greatly, with some indication of variation by the culture of the
profession, as well as the culture where the study was conducted,
and that this may change over time. These findings resonate
with reports of fathers’ marginalization in services and this
being linked to institutional and professional biases, including

gender bias—often unconscious—against men as caregivers (111,
112). It consequently appears that while literature demonstrates
prevalence and impact of partners’ perinatal mental health
difficulties, there are fundamental challenges to overcome in
implementing effective assessment.

Fathers and health professionals identified possible challenges
that were categorized across different levels: individual,
practitioner, and service. Shared concerns in both groups
included limited contact and its associated practical barriers
(34, 49, 80, 82, 84, 86–89, 91), and resource implications
(34, 49, 83, 87, 92), including the potential to compromise
support offered to women. Health professionals expressed
additional concerns regarding their knowledge, skills and
confidence (80, 84, 87, 89–91), the lack of appropriate measures
(85–88) and availability of onward referral routes (92, 95).
Consideration of these findings alongside acceptability evidence
concerning assessment of maternal mental health illustrates that
many of the debates relevant to the introduction of universal
routine perinatal mental health assessment of women, such
as those outlined by the Marcé Society (26) apply here; some
are amplified.

Women’s reported barriers to help-seeking and accessing
services for their mental health in the perinatal period include
their ability to recognize their symptoms, stigma and self-
blame, perceived purpose of assessment, perceived relevance
to services, and health professional communication skills (101,
104, 110, 113). All of these are evident in the current review
as relevant for fathers; moreover, they may be heightened, for
example perceived relevance and stigma. Similarly, established
barriers amongst health professionals regarding maternal mental
health assessment are evident here; including, challenges at the
practitioner level (e.g., knowledge, skills, confidence, attitude and
scope of practice, fear of causing offense) and at the service
level (e.g., lack of onwards referral options, resources/workload
issues (time pressures), and tools being unavailable in different
languages) (102–104, 110). It seems likely that these barriers
relating to mental health assessment will be greater where co-
parents are not themselves the intended recipients of services and
that acceptability may vary with practice setting.

All studies examining acceptability in a practice setting
concerned postnatal environments. This included universal
assessment of fathers in the context of health visiting (public
health nursing) services, and assessment in specialist settings
where fathers may be more vulnerable to perinatal mental health
disorders; specifically, where the child has health complications
(e.g., NICU) or where support is needed around early parenting
difficulties (e.g., early parenting services). There is some initial
indication of acceptability when assessing fathers’ depression
symptoms in universal postnatal services and specialist early
parenting services, and when assessing fathers’ depression and
trauma symptoms in intensive care settings. However, findings
have been varied and studies have to-date focused on uptake rates
and caution is needed in interpreting these behavioral measures
as indicators of acceptability (46).

No practice-focused studies examined maternity services or
specialist perinatal mental health services and it is plausible
that views of professionals may vary in such services, where the
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“index patient” is the gestational parent, compared with services
where the focus is the child. In addition, there may be additional
challenges not captured here, for example the ability to document
responses and onward referrals. It is also relevant that no studies
examined the acceptability of targeted assessment on the basis of
characteristics within the family (e.g., the mother’s mental health,
or the co-parent’s mental health history). In such populations,
prevalence of mental health disorders will be higher because
parents’ mental health is correlated (4) and becausemental health
history is known to increase likelihood of perinatal depression
in fathers (114). This will have implications for the performance
of the test (because the positive predictive value is directly
linked to prevalence). In addition, parents and professionals
may have different perceptions regarding the potential benefit of
assessment, and there may be different opportunities for contact.

Any screening programme has the potential to do harm as
well as good (115). In the context of maternal mental health
assessment, a key ethical concern has been the introduction of
routine assessment without appropriate onward pathways (26).
This review found no studies evaluating the effectiveness of
partners’ mental health assessment although with the practice-
based studies, there were occasional comments regarding uptake
of support following assessment (81, 94) indicating the need to
also address barriers to onward service use. No evidence was
identified regarding effectiveness of assessment undertaken as
part of a care pathway. Similarly, this review found no evidence
that examined potential harm linked to assessment in partners.
Some fathers themselves expressed concerns about the potential
for their assessment to compete with women’s support, and
the wider literature on maternal mental health assessment has
similarly noted that whilst some women welcome the presence
of their partner or another family member for their mental
health assessment, some professionals and women express
concerns about this (57, 110, 116). This review identified no
evidence on the acceptability of assessing couples’ mental health
together however some health professionals voiced concerns
about potential tensions in working closely—albeit separately—
with both parents, including knowledge or suspicion of inter-
partner violence and domestic abuse.

Bringing together findings from the accuracy and acceptability
studies, there is still much to be learned about the best way to
introduce mental health assessment of fathers, other co-parents
and partners. Relevant for policy and practice is the need to
consider how this may vary if assessing on a universal basis
(i.e., all partners) or targeted to groups considered higher risk
(e.g., based on the mother’s mental health). The accuracy studies
have largely been conducted in the context of research and it
has been argued elsewhere in relation to maternal mental health
assessment that barriers to disclosure will be different and likely
greater when tools are evaluated in practice contexts, influencing
tools’ psychometric properties (117). In light of the acceptability
findings in the current evidence synthesis, it seems plausible that
the context of disclosure will similarly be relevant for fathers and
indeed that the gaps between accuracy in research and practice
may be greater still.

Further research is needed to assess accuracy and acceptability
in a range of practice settings, including antenatal clinics, health

visiting and specialist perinatal mental health services, and with a
range of stakeholders, including health professionals, co-parents
and partners. It is strongly encouraged that future research
not be limited to depression. Under-represented voices need to
be actively sought to address the visibility of minority groups
including minority ethnic parents, non-resident parents, step-
parents, LGBT+ parents and other partners. Such research
needs to examine challenges at the individual-, practitioner- and
service-level and ethical considerations, including safeguarding,
confidentiality, data protection, and the ability to adequately
address identified risk. Relevant here is that depression-focused
tools may themselves provide a marker for other disorders
(56), necessitating a comprehensive approach to risk protocols
and onward referrals. To avoid the challenges encountered
when routine maternal mental health assessment was introduced
in the UK and elsewhere, consideration is needed of care
pathways, shifting from an emphasis on assessment and
considering resource implications for each step. This includes
practitioners’ and services’ abilities to document and act on
identified risk. Here, there are opportunities for services to be
evidence-generating, evaluating effectiveness by capturing care
pathways and with attention to mental health and relationship
outcomes for partners, for women and for children, and with
economic data.

Strengths and Limitations
Locating studies on diagnostic test accuracy and determining
their eligibility was straightforward. In contrast, studies on
acceptability were less easy to identify from the title and abstract,
requiring a broader search strategy and further assessment at
the level of full text. Although citation chaining was used
to increase the likelihood of identifying relevant literature, it
remains a possibility that some has been missed. Decisions
regarding inclusion of potentially relevant literature were made
by two reviewers, to promote the robustness of decision-making.
In addition, to make the review manageable and promote
transparency, it was intentional not to include papers where the
only mention of acceptability concerned dropout or recruitment
of fathers or other partners, for example in literature concerning
correlates or prevalence of perinatal mental health. The broader
literature on men’s wider needs in the perinatal period and
the extensive literature on women’s acceptability of mental
health assessment were also ineligible unless also discussing
acceptability of partners’ mental health assessment and it is
recognized that there may be learning from these; for example,
concerning assessment in the presence of a partner.

CONCLUSION

Any parent or partner can experience perinatal mental health
difficulties and partners of mothers who are experiencing
perinatal mental health disorders may be particularly vulnerable
to mental illness. Despite a small number of studies suggesting
the accuracy and acceptability of screening tools with fathers
in the postnatal period, this mixed methods evidence synthesis
found that overall, there is not currently enough published
evidence to indicate that using a specific tool, either on a
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universal basis or targeted to those in high-risk groups, would
be accurate, acceptable and ultimately effective at identifying the
mental health needs of partners and improving outcomes. The
best available evidence concerns the EPDS however the results
are highly varied. In addition, it has not been validated for
use in the antenatal period. Some studies have found evidence
indicating it may be feasible to use the EPDS in postnatal settings
however parents’ and professionals’ perspectives demonstrate the
challenges that exist at the individual-, practitioner- and service-
level concerning assessment.

Understanding these challenges is vital for future
implementation and evaluation. Even if we are not yet in a
position to routinely introduce evidence-based assessment,
professionals need to be alert to partners’ mental health needs
and able to respond. Services introducing assessment will need
to devise systems for recording information on partners’ mental
health, with consideration of their responsibilities regarding
different family members. Training and supervision can be used
to help practitioners address gender bias and build confidence
in working with partners. There is an urgent need for further
research that is sensitive to practice settings and addresses
concerns regarding possible harm, with assessment examined
as part of a pathway. It is also essential that, as services begin
to introduce assessment into practice, they collect good quality
data that can contribute to ongoing service development and
improvement, and attend to issues of inclusivity and equity
of access.
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Objectives: Paternal perinatal depression affects ∼10% of new fathers and is known

to have a negative impact on men’s relationship with their partner as well as with their

baby. The attitudes of the general population toward paternal depression have received

scant attention in the scientific literature. A better understanding of paternal depression

might improve the health literacy of the population and also assist professionals and

policy makers to adequately address this issue, to ultimately refine the existing health

care alternatives for them. This paper describes the Belgian development, face and

content validation of the DDads (Depression in Dads) questionnaire. Its focus is to identify

the awareness, knowledge and attitudes of the general population toward paternal

perinatal depression.

Study Design: The DDads was developed using a three-step model with the following

phases: (1) identification of the content domain, (2) item generation and (3) construction

of the questionnaire. For the DDads validation a (a) Delphi method with content experts

(n = 17) and (b) a cognitive debriefing method with lay experts (n = 20) were used to

assess the clarity, relevance, wording and layout.

Results: The questionnaire consists of three main components comprising: (1)

three questions on awareness, (2) three questions on knowledge and (3) one

question on attitudes and beliefs. After round one validation, all questions were

considered content valid for relevance (I-CVI 0.94–1.00), and six questions for clarity

(I-CVI 0.65–1.00). Scale content (S-CVI/Ave 0.93) and face validity (Face Validity

Index 1.00) was obtained. One question was revised and split into two questions

in a second round. For one of these questions, item content (0.80–0.93), scale

content (0.92) and face validity (1.00) was reached. The one question, exploring the

causes of paternal perinatal depression, remained inappropriate and was removed

from the DDads. One last question was removed after interviews with lay experts.
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Conclusions: We developed an instrument to establish awareness, knowledge and

attitudes of the general population toward paternal perinatal depression in Belgium. The

DDads can be valuable in identifying knowledge gaps. It can help to inform policy makers

and health professionals to identify gaps and predisposed attitudes in society toward

paternal depression which may hinder appropriate management.

Keywords: questionnaire development, validation study, paternal depression, perinatal mental health, fathers,

depression, mental health

INTRODUCTION

Perinatal mental health refers to mental health during pregnancy
until 1 year after childbirth (1). It has been described as a time of
increased risk for developing depression in both women andmen
(2–4). There is growing evidence suggesting that pregnancy and
childbirth may provoke depressive symptoms, not exclusively in
women but likewise in men (5). Paternal perinatal depression
involves the occurrence of depressive symptoms in men in either
the pre-natal or post-partum period (6).

Knowledge about the prevalence of paternal antenatal and
post-partum depression is limited (7), but it is estimated that

the prevalence of paternal perinatal depression during pregnancy
until 1 year after childbirth is ∼5–10% (3, 8). Recent Irish data

suggested prevalence values of paternal postnatal depression of

a 12% (9). According to a recent meta-analysis, the prevalence
of paternal antenatal (9.76%) and that of post-partum depression

(8.75%) is common. Europe has the lowest reported prevalence
of paternal post-partum depression (5.52%), followed by the
United States (9.43%) while the highest rates are reported in
the Western Pacific (10.06%) (7). Rates of paternal post-partum
depression are varied across different countries and continents,
which might be explained by cultural preconceptions, e.g., social
acceptance of mental health problems, differing interpretations
of depressive symptoms or diverse expectations with respect to
paternal infant care and its responsibilities (10). The variation
of these figures can be attributed to various factors, such as
the heterogeneity of assessment methods, biased translations of
instruments, the study location, the publication year and the
presence of maternal depression (6).

One of the strongest risk factors for the development of
depressive symptoms in fathers is maternal perinatal depression
(1, 11). In fact, when the female partner suffers from depression,
the prevalence of paternal perinatal depression can be as high
as 24–50% (12). A recent Irish study observed risk factors
not previously reported (9). Some of those included: not
having paternity leave or men whose partners were cared
for in the public healthcare system. Women and men both
express and manage their depressive symptoms differently.
While maternal perinatal depression is characterized by a
depressed mood, anxiety, feelings of inadequacy, loss of
control, inability to cope, fatigue, and despair (4), paternal
perinatal depression is characterized by additional symptoms
(10). It is well-documented that men are more likely to
display a hyperactive behavior, irritability, anger and may
have lower control over their impulses. Depression in men

may in addition be masked by somatic complaints, avoidance
behavior, interpersonal conflict, and drug and/or alcohol use
(11). The so-called “masked men’s depression,” may include
symptoms as: irritability, rage, emotional rigidity, and sleep
disorders (10). Paternal perinatal depression is often under-
assessed or undiagnosed because of these indefinite clinical
features (13).

Paternal perinatal depression effects not only the relationship
between partners, it is also related to emotional, behavioral,
and developmental effects on children (1). Children of fathers
with depressive symptoms face increased risks of adverse
emotional and behavioral outcomes (1, 14). Promoting
paternal psychological well-being, and preventing and treating
paternal perinatal depression may therefore benefit the whole
family (15).

Despite the existing body of knowledge on paternal perinatal
depression and the importance of paternal mental health to
family functioning, the research on evidence-based interventions
for paternal depression is limited (2). As the prevalence
of perinatal depression in men is relatively high, effective
prevention, regular screening, and appropriate treatment need to
be implemented (7). A recent review of 63 articles (16), revealed
that routine screening and assessment of both partners across the
perinatal period is strongly suggested. More attention needs to be
paid to the mental health of fathers during the perinatal period,
as fathers are underscreened, underdiagnosed and undertreated
for paternal perinatal depression (9).

Men with depressive symptoms may feel excluded by health
professionals and not understood by their environment, as
fathers are mainly expected to push their own concerns aside in
early parenthood (17). The attitudes of the general population
toward paternal depression have traditionally received scant
attention in the scientific literature. A survey to assess the
health literacy of the Australian population onmaternal postnatal
depression showed high rates of awareness toward postnatal
depression whereas, antenatal anxiety and antenatal depression
are unknown to the public. Another Australian study using
a combination of custom-designed questions on maternal
postnatal depression showed positive results in recognizing
maternal post-natal depression (18). A third Australian study
using case-vignette only showed a high ability of the population
to recognize maternal postnatal depression (19). Finally, a recent
study assessing the mental health literacy of maternal and
paternal post-partum depression, showed a higher symptom
recognition of postnatal depression for women, which again
highlights the need for an increased awareness of paternal
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FIGURE 1 | Flowchart of recruitment of participants and data collection.

perinatal depression (20). Therefore, a better insight in the
health literacy of the general population concerning paternal
depression could ultimately inform health professionals and
policy makers on: how to adequately address these men and
how to better use the existing health care options for men with
perinatal depression. This paper describes the development of
DDads (Depression in Dads) and its face and content validation.
The ultimate purpose of DDads is to establish awareness,
knowledge and attitudes of the general population toward
paternal depression.

METHODS

Description of the DDads Questionnaire
Development of the DDads Questionnaire

The DDads instrument was developed in three steps, as described
by Zamanzadeh et al. (21). As such (1) a comprehensive literature
review was conducted in order to identify the content domain,
(2) the instrument items were generated based on the literature
review and the teams’ expertise, and (3) the DDads team
constructed the instrument entirely.

The DDads questionnaire is based on several pre-existing
tools: an existing questionnaire by Highet et al. focusing on
maternal depression (22), a literature review on paternal post-
partum depression (14), and the Diagnostic and Statistical
Manual of Mental Disorders (DSM)-5 (2013) criteria (23). While
all the questions of the questionnaire were developed and put
together in English and once the final questions were selected,
the forward/backward translation was applied (English to Dutch,
JV, FD, DD, MF–Dutch to English, ST, JV, MF), to identify
discrepancies between both versions, as is recommended to
obtain reliable results and also necessary for validation for
the local context (24). The final Dutch version was agreed
on by the research team, and the design of the questionnaire
was established.

Ethical approval was obtained from the University Hospital
Brussels and the Vrije Universiteit Brussel (VUB), Belgium in
April 2019 (registration number: B.U.N./143/201/939/907).

Design
As suggested by the literature (21, 25, 26), a two-phase
validation study was set-up for the construction of the DDads
tool including:

1. a Delphi study with experts focusing on the content
(content experts)

2. a cognitive debriefing method with lay experts (Figure 1).

Content experts were professionals with work or research
experience in the domain of interest, while lay experts were
the potential study subjects (21), representing the population
for whom the instrument is being developed. A Delphi method
was chosen to perform a first validation on content and face
validity. As reiterated by the scientific literature, this method is
advised for achieving consensus on issues where none or little
information previously existed. The Delphi method process that
gathers information in a structured way, in a series of consecutive
rounds until consensus is reached (27). A cognitive debriefing
method was used to involve the lay experts. Their verbal open
feedback was asked on each question regarding clarity, relevance,
wording and layout and to make suggestions (28).

Participants
Phase One: Content Experts

An expert panel was invited to assess the content of the
DDads. Currently, there is no standardized way to calculate
the appropriate sample size for expert-consensus in Delphi
studies (29). However, a minimum sample size of ten experts is
considered adequate (28), we intended to include fifteen content
experts (21), all recruited based on their expertise in the perinatal
mental health domain in Belgium. Maximum variation sampling
was used (30), including experts from different fields of expertise:
education, clinical, and governmental disciplines were recruited.

Possible content experts were invited by a personal e-mail in
June 2019. The invitation included information about the study,
the team and an informed consent form as well as a specific link to
the DDads survey site. Participation to this study was voluntary.

From the 21 initially invited content experts contacted,
a total of 17 experts agreed to participate in the validation
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TABLE 1 | Characteristics of the lay experts.

Lay expert

ID

Age (years) Educational level (highest completed education) Parity

18–35

(n = 12)

36–55

(n = 6)

≥56

(n = 2)

No

education/Primary

education only

(n = 2)

Secondary

education (n = 6)

Tertiary education

(n = 12)

0 (n = 5) 1–2

(n = 9)

≥3

(n = 6)

1 X X X

2 X X X

3 X X X

4 X X X

5 X X X

6 X X X

7 X X X

8 X X X

9 X X X

10 X X X

11 X X X

12 X X X

13 X X X

14 X X X

15 X X X

16 X X X

17 X X X

18 X X X

19 X X X

20 X X X

process. Experts from the medical, nursing and midwifery
fields were included. They were related to professional
organizations/regulatory bodies (n = 2), research (n =

5), primary care (n = 2), practitioners in the clinical
midwifery/nursing in the perinatal domain (n = 2), clinical
midwifery/nursing in perinatal mental health (n = 2), and
education (n = 6). Additionally, an obstetrician, a psychologist,
a psychiatrist, a neonatologist and, an occupational therapist
participated. Experts could be related to more than one domain.

Phase Two: Lay Experts

Inclusion criteria for lay experts included: both men and
women above the age of 18 years, native Dutch speakers, from
all educational levels (i.e., primary, secondary, and tertiary
educational level). As such, they shared the characteristics of the
potential study subjects.

Participants were recruited using convenience sampling.
Possible candidates were randomly addressed by a researcher
[IH] in a shopping mall and a train station in a municipality
in Belgium (Dutch speaking part) in January 2020. Candidates
were informed about the study and asked to participate.
If they expressed their interest in our study, lay experts
were asked to read the information letter and provide their
consent. Socio-demographic information was also collected as
recommended (28).

A total of 28 potential participants, women and men, were
approached to participate, eight of which were not able to partake

due to lack of time. In total, ten women and ten men (age range
between 18 and 65 years old) with educational levels varying from
primary education to tertiary education and differences in parity
agreed to participate (Table 1).

Evaluating Content and Face Validity
Content validity, defined as “the degree to which an instrument
has an appropriate sample of items for the construct being
measured” (30) is a requirement for construct and criterion-
related validity. Face validity indicates that the instrument
appears to be valid “on its face” (28). It refers to whether
the designed instrument is apparently related to the construct
underlying the study, whether experts agree with the items and
wording used to accomplish the aims of the research. Face validity
is necessary for any instrument as it increases its acceptance by
potential users (31).

Content and face validity are obtained when both the lay and
content experts acknowledge that the scale is appropriate for
measuring pertinent attributes.

Data Collection
Phase One: Evaluation of Content and Face Validity

by Content Experts

The Delphi study involved an online survey–LimeSurvey GmbH
(33), with brief information and instructions for the assessment
of items. The first section included professional information of
the participant, while the second section gathered feedback on
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the relevance and clarity of the items in terms of content and
face validity. During this evaluation, a 4-level Likert rating scale
was used by the experts. Content experts were instructed to
assess every item’s clarity on how clearly it was worded, while
its relevance referred to how relevant it seemed for the research
objectives. As suggested by the literature, responses ranged from:
1 = not relevant/not clear, 2 = somewhat relevant/somewhat
clear, 3 = quite relevant/quite clear, 4 = very relevant/very clear
(36). Experts assessed clarity and relevance consecutively on the
same scale, and were encouraged to assess each item completely
(28). The content validity was quantitatively measured by
establishing the proportion of experts agreeing on the relevance
and clarity of the items (35).

Regarding face validity, content experts were asked to assess
whether items were appropriately worded to achieve the aims
of the research (21). For instance, by using the following
statement: “The instrument attains the research objectives,” could
be rated 1= strongly disagree, 2 = disagree, 3 = agree, 4 =

strongly agree. Also, experts could suggest additional items and
make comments.

The responses of individual content experts were only known
by one researcher [MF] and remained unknown to the other
experts and the rest of the research team. That particular
researcher was thus able to encourage non-responders and follow
up the process, as is suggested in literature (27). All information
was anonymized during the analysis and combined in the final
reports. Data was stored on a secured server located at the Vrije
Universiteit Brussel in compliance with data management and
the General Data Protection Regulation (2018).

In validation, carefully controlled feedback, to progressively
seek consensus, is an iterative process. Opinions are commonly
produced in the first round, in which experts may put forward
additional ideas and draw on existing information. These ideas
were returned to the experts in the consecutive rounds (37).

Phase Two: Evaluation of Face Validity by Lay Experts

After appropriate content and face validity of the DDads was
achieved, lay experts were invited to assess the questionnaire
using the cognitive debriefing methodology. Lay experts were
asked to complete the questionnaire and their verbal open
feedback was asked by the researcher [IH] on each question
regarding clarity, relevance, wording and layout and to make
suggestions (28). If necessary, further clarifications were evoked
and attention was given to non-verbal signals.

Data Analysis
Phase One: Evaluation of the Content and Face

Validity by the Content Expert Panel

Two content validity indexes were calculated (CVIs): the content
validity of the overall scale and that of individual items (36).
To determine the CVI for each items’ relevance and clarity (I-
CVI), the number of experts assessing it as relevant or clear
(rating 3 or 4) is divided by the total numbers of experts. The
I-CVI expresses thus the degree of consensus between experts,
with a value between 0 and 1.00. These values were interpreted
as recommended in literature (21): if the I-CVI was higher than
0.79, the item was considered appropriate, and if the I-CVI was

between 0.70 and 0.79 it needed revision. In that case the itemwas
adapted based on the content experts’ advice and subsequently
included in a next Delphi round. If the I-CVI was below 0.70, the
item would have to be removed.

The scale-level CVI (S-CVI), which is described as the
proportion of total items considered to have content validity (34).
The S-CVI was computed using the “average proportion of items
rated as 3 or 4 across the different experts” (hereafter referred
to as S-CVI/Ave), as recommend by Polit and Beck. (38). It has
been suggested that the S-CVI/Ave should be conceptualized as
the average I-CVI value, because this value focuses on average
item quality rather than average performance by the experts (32).
As is indicated in scientific literature (30, 32, 39), a S-CVI/Ave of
≥0.90 reflects content validity of the entire instrument.

In addition to the CVI, the face validity index was computed.
The number of content experts who “agreed” or “strongly agreed”
(i.e., rating 3 or 4) to the statement “The instrument attains
the research objectives” was divided by the total number of
experts. As suggested by the scientific literature (40), a face
validity index of ≥0.80 demonstrates that the scale obtained
face validity.

Phase Two: Evaluation of Face Validity by Lay Experts

The cognitive debriefing method was used mainly as a think
aloud method, avoiding interviewer bias and minimal training
requirements from the interviewer. The respondents were
instructed prior to completion of the instrument to think
aloud as he/she answers the questions. This data could be
interpreted later in the context of comprehension, decision
process and other aspects of pilot testing (26). Lay-experts were
interviewed until data saturation was reached (41). To refine
the analysis, the data and interpretations were later presented
and discussed among the interviewer [IH] and the rest of the
research team.

RESULTS

Development of the DDads Questionnaire
The DDads instrument consists of three main components with
a total of seven questions. Those are briefly presented next:

Component (1): “Awareness”: two open-ended questions
with a maximum of four answers options possible and one
open question regarding the occurrence of paternal depression.
This section focuses on respondents’ awareness about mental-
health problems that men can experience during their partner’s
pregnancy and the first year after the childbirth.

Component (2) “Knowledge”: one multiple-choice question
(9 items) with multiple answer options. This section focuses
on causes and symptoms of depression and potential treatment
avenues. One multiple-choice question (16 items) with multiple
answer response options regarding treatment options and one
multiple-choice question (11 items) with one answer option only
about who to address, in case of depressed feelings.

Component (3) “Attitudes and beliefs”: this section considers
common viewpoints and knowledge on the explored matter.
One multiple-choice question (21 statements about paternal
depression) with multiple answer options.
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TABLE 2 | Item-content validity index I-CVI after round one.

Relevance Clarity

Questions Received answers

(total n = 17) n

Relevant

(rating 3 or 4) n

Not relevant

(rating 1 or 2) n

I-CVI

relevance

Interpretation Received

answers

(total n = 17)

n

Clear (rating

3 or 4) n

Not clear

(rating 1 or 2)

n

I-CVI

clarity

Interpretation

In your opinion, what do you think are the most

important mental health-problems that men

experience during the pregnancy of their

partners?

17 17 0 1.00 Appropriate

question

17 15 2 0.88 Appropriate

question

In your opinion, what do you think are the most

important mental-health problems that men

experience during the first year after the birth of

their children?

17 17 0 1.00 Appropriate

question

17 16 1 0.94 Appropriate

question

What is the occurrence of paternal depression

during the pregnancy of their partner and during

the first year after the birth of their children?

17 16 1 0.94 Appropriate

question

17 14 3 0.82 Appropriate

question

What are causes and symptoms of paternal

depression?

17 17 0 1.00 Appropriate

question

17 11 6 0.65* Inappropriate

question

Which types of treatment are appropriate for

men with a paternal depression?

17 17 0 1.00 Appropriate

question

17 14 3 0.82 Appropriate

question

If you (or your partner) would suffer from a

paternal depression, who would you address to

as first choice? Who would you prefer/advice to

address as first choice?

17 17 0 1.00 Appropriate

question

17 16 1 0.94 Appropriate

question

Attitudes and believes regarding paternal

depression

17 17 0 1.00 Appropriate

question

17 17 0 1.00 Appropriate

question

*I-CVI < 0.70.
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Phase One: Evaluation of Content and
Face Validity by Content Experts
Item Content Validity Index I-CVI

The first round confirmed that all seven questions were
content valid for relevance (I-CVI 0.94–1.00), and 6 out of
the 7 questions were content valid for clarity (I-CVI 0.65–
1.00). One question, “What are the causes and symptoms of
paternal perinatal depression?” was considered inappropriate
for clarity (0.65). Although the I-CVI for clarity was below
the threshold of 0.70 the research team decided to modify the
question based on the experts’ recommendations. Because this
was a double-barreled question, it was revised and split into
two questions and was included in the next validation round
(Table 2).

In the second round (October 2019), 15 of the 17 content
experts participated, still an acceptable variation sampling was
achieved. The neonatologist, an educator and the occupational
therapist withdrew from the second round.

The question considered as inappropriate regarding the
causes and symptoms of paternal perinatal depression,
was again revised as advised by the Delphi panel. One of
these questions, “How can you recognize paternal perinatal
depression (symptoms)?,” reached an acceptable item content
validity for relevance (0.93) and clarity (0.80) in the second
validation round. The second question, “what are the causes
of paternal perinatal depression,” remained inappropriate,
item content validity for relevance (1.00) and clarity (0.60),
and was then removed from the DDads questionnaire
(Table 3).

Scale Content Validity Index S-CVI/Ave

The S-CVI/Ave, defined as the “average proportion of items
rated as 3 (quite relevant/quite clear) or 4 (very relevant/very
clear) across the various experts” (21), was 0.93. Nevertheless, the
amendments made after the Delphi round one, the S-CVI/Ave
remained appropriate; 0.92 which confirms content validity of
the entire DDads questionnaire.

Face Validity Index

To determine face validity, content experts were invited to specify
if items and wording of the questionnaire were appropriate for
the aims of the research to be realized. Face validity was obtained
after the first round, with a rating of 1.00. After a second round,
the face validity remained 1.00 (Table 4).

Suggestions From the Content Experts

Content experts were invited to make suggestions for
improvement of the DDads or new items to be added.
Most comments were related to wording and content and
considered questions with an acceptable I-CVI for clarity >0.70
and I-CVI for relevance >0.70, nevertheless all suggestions were
reviewed by the research team [JV, FD, DD, ST, MF]. After a
consensus had been reached, the amendments (i.e., rewording
and supplementary items in multiple-choice questions) were
included in the second Delphi round. T
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TABLE 4 | Face validity index.

Received answers Relevant (rating 3 or 4) n Not relevant (rating 1 or 2) n Face validity index Interpretation

Does the instrument realizes the research

objectives (round 1)

17 17 0 1.00 Appropriate

Does the instrument realizes the research

objectives (round 2)

15 15 0 1.00 Appropriate

Phase Two: Evaluation of Face Validity by
Lay Experts
Evaluation From the Lay Experts

The DDads took between 10 and 40min to complete (median
20min), which experts found acceptable. The lay experts praised
the DDads for its comprehensiveness, structure and the logical
sequence of the questions. Most of the lay experts (n = 16) did
not know that paternal depression existed. Only four lay experts
(who had a higher level of education according to demographic
data) were aware of the existence of paternal perinatal depression.

Minor suggestions to improve its readability and usability
were taken into account by the research team. The question
exploring respondents’ knowledge about the prevalence of
paternal perinatal depression was considered as wide of themark,
and was removed as half of the lay experts mentioned they had to
guess their answer on that question. Data saturation was obtained
after twenty interviews, when no new themes emerged from
the interviews.

The validated DDads questionnaire comprises three
components as presented earlier with a total of six questions in
its final version:

Component (1) “Awareness”: two open-ended questions with
a maximum of four answer options for each question,

Component (2) “Knowledge”: two multiple-choice questions
with multiple and one multiple-choice question with one answer
option only,

Component (3) “Attitudes and beliefs”: one question to rate
responder’s agreement using a Likert scale on 21 attitudes and
beliefs statements about paternal depression.

DISCUSSION

Our team developed a valid instrument (DDads) to determine
the awareness, knowledge and attitudes of the general population
toward paternal perinatal depression. In accordance with the 2
to 4 rounds usually required as suggested by Keeney et al. (27),
the DDads questionnaire achieved both content and face validity
after two Delphi rounds.

A question concerning the origins and symptoms of paternal
perinatal depression was included on the first round. This
question was then split into two questions because this was a
double-barreled question in the second round. The question
on the symptoms was withheld in our questionnaire since the
question focusing on the causes was left out due to its low I-CVI
on clarity. The question exploring respondents’ knowledge about
the prevalence of paternal perinatal depression was considered as
wide of the mark. The lay-experts did not have any idea about
the prevalence numbers and indicated they were gambling and
therefore this question was removed.

Hitherto, published studies on health literacy focusing
on maternal post-partum depression achieved high rates of
awareness (18–20, 22). The study of Swami et al. evaluating
mental health literacy of postnatal depression in women and
men, suggested that less attention is paid to the recognition of
paternal postnatal depression compared to maternal postnatal
depression (20). As mentioned earlier, we left out a question
regarding the prevalence of paternal perinatal depression, which
had already suggest low health literacy levels of the general
population on this respect. In addition, during the composition
of the Delphi-panel, we faced difficulties in finding content
experts in the field of paternal perinatal depression. We noticed
that experts in paternal perinatal depression appear to be limited
and expertise is centralized in a few specific clinical settings.
Nevertheless, we were able to include experts of two out of the
three specialized clinical settings existing in the Dutch speaking
part of Belgium.

We consider that the DDads questionnaire can be very

valuable in identifying knowledge gaps. This may subsequently
inform health professionals and policy makers in due course
which is essential to identify specific needs in our context. For

instance, how to hypothetically identify gaps and biased attitudes
in society toward paternal depression. In the end, the DDads may

help initiate cross-cultural research in the domain of perinatal
mental health, and make paternal depression visible and also
debatable in society. We hope we can contribute to paternal

perinatal depression recognition and facilitate a more family-

centered approach in healthcare.
Some limitations faced by our study should be addressed. The

DDads refers to perinatal depression during pregnancy until 1

year after childbirth. Besides two questions in the component

“Awareness,” the DDads does not differentiate between antenatal
and post-partum depression in men. As the assessment from
the experts could considered somehow subjective, our study is

susceptible to a possible bias due to our experts’ sample (25).
We acknowledge that Delphi studies, as a group consensus
representing expert opinion rather than indisputable facts, have
its limitations (27, 37). Nevertheless, we carefully enforced
methodological rigor into our process to make sure that our
process was robust throughout and we estimate that results were
accurate. In this sense, the Delphi method [widely accepted in
health research (27)], might not necessarily identify all possible
options and some content have been missed. In addition, lay
experts’ opinion on the DDads’ clarity, wording and layout were
considered during the validation process.

Surveying the real condition of the healthcare system might
provide challenges for the design of healthcare and provide
guidance on the development and implementation of screening
methods and concepts in healthcare. Based on our study
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findings, additional studies should address the standardization
and measurement of existing tools to identify paternal perinatal
depression along with specific interventions for men (10).

In this study content and face validity of the DDads was
obtained, other types of validity such as construct validity and
criterion validity and reliability e.g., test-retest reliability and
internal consistency were not assessed. Future research is needed
to establish further reliability and validity. We would like to
conduct further data collection to assess the knowledge, attitudes
and awareness in the general population in our setting. Also, to
assess whether DDads could also be used to assess these attributes
amongst healthcare professionals in specific settings.

In light of the scarce existing literature, further research is
recommended to assess the experiences of fathers exploring
aspects such as number of children, adopted children and the
role of culture on the experience of paternal perinatal depression
(16). Future research should involve the development of a robust
screening tool which enables screening for paternal birth related
anxieties and concerns (2).

Health professionals and authorities are recommended to
be more vigilant to the early recognition of antenatal and
post-partum paternal depressive symptoms, so that subsequent
effective treatments can be implemented (7). In this sense,
healthcare services should offer a wider array of services, such
as offering tailor-made individual, couple and peer support
groups to accompany pregnancy. But also, the needs of expectant
fathers should be considered since as previously noted, this could
facilitate the pregnancy process and have a further positive effect
in the whole family (13).

The growing demand for cross-cultural comparisons in health
care and the use of culturally adapted and valid scales is a
contemporary subject (42). Rigorous forward and backward
translation and validation for the local context is required to
obtain reliable results (25). The evaluation of the use of DDads
in other countries is therefore highly recommended for future
cross-cultural research (43).

CONCLUSION

We developed an instrument to establish awareness, knowledge
and attitudes in the general population toward paternal
depression in Belgium. The DDads appears useful in
identifying knowledge gaps concerning knowledge and attitudes
toward depression.

Our tool appears relevant for the use of health professionals
and eventually policy makers toward the identification of specific
needs of this group of the population. It is our hope that those
needs are in the long run translated into tailored actions.

We ultimately hope to contribute to addressing biased societal
attitudes toward paternal depression and to raise awareness of the

topic for a better understanding and subsequent management.
To conclude, the DDads may initiate cross-cultural research
in the domain of perinatal mental health and make paternal
depression visible and a subject of debate. We consider this to
be essential toward its recognition and subsequently facilitate a
more family-centered approach in healthcare, particularly in the
cited context.
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Intimate partner violence (IPV) affects individuals and families from all backgrounds,

regardless of their ethnicity, socio-economic status, sexual orientation, or religion.

Pregnancy and childbirth could be a time of vulnerability to violence because of changes

in physical, emotional, social, and economic demands and needs. Prevalence of IPV

against women during the perinatal period is increasingly researched and documented.

However, evidence on IPV prevalence among intimate partners as well as on the course

of IPV over the perinatal period is scarce. The purpose of this review was to provide a

narrative synthesis of the existing literature regarding the prevalence estimates of IPV

among intimate partners over the perinatal period. Through this review, we also gained

better insight into associated factors, as well as the various forms of IPV. Of the 766

studies assessing prevalence estimates identified, 86 were included, where 80 studies

focused on unidirectional IPV (i.e., perpetrated by men against women) and six studies

investigated bidirectional IPV (i.e., IPV perpetrated by both partners). Most of the included

studies reported lower overall prevalence rates for unidirectional IPV postpartum (range:

2–58%) compared to pregnancy (range: 1.5–66.9%). Psychological violence was found

to be the most prevalent form of violence during the entire perinatal period. Studies on

bidirectional IPV mostly reported women’s perpetration to be almost as high as that

of their partner or even higher, yet their findings need to be interpreted with caution.

In addition, our results also highlighted the associated factors of IPV among partners,

in which they were assimilated into a multi-level ecological model and were analyzed

through an intersectional framework. Based on our findings, IPV is found to be highly

prevalent during the entire perinatal period and in populations suffering from social

inequalities. Further research exploring not only the occurrence, but also the motivations

and the context of the bidirectionality of IPV during the perinatal period may facilitate

better understanding of the detrimental consequences on partners and their families,

as well as the development of effective intervention strategies. Public health prevention

approaches intervening at optimal times during the perinatal period are also needed.
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INTRODUCTION

Intimate partner violence (IPV) affects individuals and families
from various ethnic, economic, religious, or sexual backgrounds.
The World Health Organization (WHO) defines IPV as “any
act or behavior within a present or former intimate relationship
that causes physical, psychological, or sexual harm” (1). These
behaviors may pertain to (1) acts of physical violence (e.g.,
hitting, kicking, beating); (2) sexual violence (e.g., forced sexual
intercourse, sexual coercion); (3) psychological (emotional)
violence (e.g., insults, humiliation, intimidation, threats of harm);
(4) controlling behavior (e.g., isolation from family and friends,
monitoring movements, restricting access to financial resources,
employment, education, medical care) (1, 2).With approximately
a third of the women worldwide having experienced IPV
during their life (3), IPV represents the most common form
of violence against women. The WHO multi-country study on
women’s health and domestic violence against women found
the prevalence of physical IPV in pregnancy to range between
1% in Japan to 28% in Peru, with the majority of sites ranging
between 4 and 12% (4). An analysis of Demographic and Health
Surveys and the International Violence against Women Survey
found prevalence rates for IPV during pregnancy between 2%
in Australia, Denmark, Cambodia, and Philippines to 13.5%
in Uganda, with the majority ranging between 4 and 9% (5).
Clinical studies around the world, which tend to yield higher
prevalence rates but often are the only sources of information
available, found the highest prevalence in Egypt with 32%,
followed by India (28%), Saudi Arabia (21%), and Mexico
(11%) (6). A recent review of African clinical studies reported
prevalence rates of 23–40% for physical, 3–27% for sexual,
and 25–49% for emotional or psychological intimate partner
violence during pregnancy (7). Taking into account the variations
based on the cultural background and populations investigated,
prevalence of IPV could be higher in specific groups, for example,
those experiencing critical life events such as the transition to
parenthood, which may in turn augment and intersect with
already existing factors and thus increase the risk to engage in
or experience IPV.

Physical health consequences of IPV perpetrated against
women have great negative consequences on the mother and
her offspring, including delayed prenatal care, low birth weight
(LBW), intrauterine growth retardation, preterm labor, or even
miscarriage (7–11). Psychological implications of IPV during
the perinatal period may be of particular importance because
they may also bear adverse consequences for the mother,
the child and the entire family. Depression, post-traumatic
stress disorder (PTSD), anxiety, panic disorders, and substance
abuse disorders have been documented as the most common
psychological consequences of IPV for mothers during their
pregnancy and postpartum (5, 12). Maternal depression during
pregnancy is associated with an increased risk for offspring’s
future depression (13), whereas maternal exposure to adverse life
events, such as the exposure to violence during pregnancy, has
been linked to offspring autism and schizophrenia (14). Maternal
PTSD during pregnancy and after childbirth could impact
the offspring’s hypothalamo-pituitary-adrenocortical (HPA) axis

regulation (15), which in turn would result in psychological
disorders such as anxiety, eating disorders, and externalizing
problems during childhood and later in life (16). The gravest
consequence of IPV during the perinatal period is death. Several
studies found that maternal injury is a leading cause of maternal
mortality; 54.3% of pregnancy-associated suicides involved
intimate partner conflict, whereas 45.3% of pregnancy-related
femicides were associated with pre-existing IPV victimization of
women (17, 18).

Despite great advances in researching IPV, little is known
about how victimization experiences may be patterned over the
perinatal period (i.e., during the time frame from 1 year before to
24 months after the birth of the child), and how it may represent
a period of particular vulnerability to violence. Where prevalence
of IPV against women alone is increasingly researched and
documented during the perinatal period, reported evidence on
bidirectional IPV (i.e., perpetrated by both partners) prevalence
is still scarce. Women’s IPV perpetration has detrimental health
consequences on both partners (19). It increases men’s and
women’s risk for substance abuse and depression (20). While
the context of violence toward men has been proven to
be very different for women in that it represents defensive
or retaliatory behavior, violence common to both partners
can nonetheless result in a more stressful and dangerous
living environment for children (21). In fact, IPV among
intimate partners is associated with child maltreatment and
reduced social-emotional child development (22–25). Therefore,
it appears to be imperative to not only investigate prevalence
estimates of IPV perpetrated against women alone, but to
also improve our understanding of bidirectional IPV during
pregnancy and postpartum in order to inform the ongoing
process of developing effective screening and interventions
for women and their families. The purpose of this review
is to provide a narrative synthesis of the existing literature
regarding the prevalence estimates of IPV among partners over
the perinatal period as well as any associated factors. These
factors will be analyzed through an intersectional approach that
considers individual, family, community, and societal related
factors within an ecological model.

MATERIALS AND METHODS

Search Strategy
A systematic search of the available literature was performed in
March 2020 from the following databases: PubMed, Embase via
Ovid, CINAHL, and Scopus. The search strategy was developed
according to the PICO model to determine search concepts and
types of studies. The keywords (and their combinations) adopted
for the research are the following: perinatal, perinatal women,
perinatal men, perinatal couple, intimate partner violence, IPV,
domestic violence, spousal abuse, prevalence, observational
studies. Separate searches for each primary database combined
Medical Subject Subheadings (MeSH) terms and key text words
with the Boolean operators (AND) and (OR), accordingly.
The full list of search terms for PubMed can be found in
Appendix A.
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FIGURE 1 | PRISMA flow chart.

Eligibility Criteria
All publications in English, German, and Arabic languages that
appeared between 2000 and 2020 have been considered. For
studies to be included in this review, the search was international
and had to include a sample that refers to IPV victims affected
by it during the perinatal period (i.e., the time frame from 1
year before to 24 months after the birth of the child). The target
population were intimate partners, regardless of the nature of
their intimate relationship. Only empirical quantitative studies
such as cohort, case-control, and cross-sectional studies were
included. Qualitative studies were excluded. We considered IPV
the primary outcome for this review.

Data Collection Process
A flowchart of the search and inclusion process is presented
in Figure 1. The search provided a total of 766 articles. After
removing duplicates, a total of 632 papers were collected
and imported into a web-based tool, Rayyan QCRI (26).
The abstracts of these articles were checked, in which 546
abstracts demonstrated no relevance for this review and were
excluded. Assessment of eligibility of the 102 full-text articles
lead to exclusion of 16 articles because they did not report the
relationship to perpetrators (i.e., being an intimate partner or a
natal family member, etc.), nor did they provide any prevalence
estimates. The remaining 86 studies will be described in the
results section.

Data Synthesis
A qualitative approach was employed in synthesizing the results.
Since prevalence studies of IPV tend to be highly heterogeneous
and violence definitions tend to vary among research settings,
we did not consider conducting any quantitative analyses
for this review. The relevant data were tabulated in a data
extraction form that was developed. Prevalence estimates of
IPV among intimate partners, as well as associated factors
relevant for IPV during the perinatal period were constructed.
For each paper, we extracted and systematized the following
information: author and year of publication; setting (e.g., clinical-
or population-based); study design; sample size (e.g., final
sample, response rate); the directionality of IPV (i.e., uni- or
bidirectional); overall IPV prevalence estimates (i.e., during
pregnancy, postpartum, or both); and its types (i.e., physical,
sexual, psychological, economic). In addition, we also considered
population characteristics and associated factors significant to
IPV prevalence when available, using a multi-level ecological
model where each factor is assimilated into the following levels:
(a) the individual level, which represents the biolo- gical and
personal history of the individuals; (b) family level, which
represents factors relating to the immediate context where abuse
took place; (c) community level, which represents factors relating
to the formal or informal social institutions or structures in
which violent relationships are embedded; and (d) societal level,
which represents factors relating to gender inequality, religious
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or cultural belief systems, societal norms, and economic or social
policies (10, 27).

RESULTS

Study Selections
An overview of the study selection process can be found in
Figure 1. Eighty-six studies met the inclusion criteria (28–113).
The majority of the studies were cross-sectional (n= 75) and few
used longitudinal designs (n = 11). The studies originated from
35 countries, published in English, and recruited only women
(n = 90,895) (Appendix B). Eighty of the included studies
investigated violence against women where the perpetrator was
their current or former intimate partner. Six studies explored
bidirectional perpetration of IPV, in which women can be
both perpetrators as well as victims. Three terms were used
to describe the violence, i.e., IPV, Gender-Based Violence
(GBV), and Domestic Violence (DV). We excluded studies that
reported perpetrators other than intimate partners, such as family
members, since the aim of the present review was to summarize
and describe the prevalence of violence perpetrated by intimate
partners, as well as to investigate what factors were associated
with the prevalence of IPV during the perinatal period.

Prevalence Estimates of Unidirectional IPV
and Its Types
According to the results from the included studies, we found that
IPV prevalence estimates were reported either during pregnancy
(n= 60) or during the postpartum period (n= 5). Further, some
studies reported comparable estimates during both pregnancy
and the postpartum period (n = 9), whereas others reported
estimates during the entire perinatal period (n= 2) (Table 1).

The overall IPV prevalence during pregnancy ranged from 1.5
to 66.9%, being highest in Kenya (96) and lowest in Sweden (54).
During pregnancy, prevalence of psychological violence was the
most prevalent form of violence and ranged from 1% in Sweden
(54) to 81% in South Africa (53), followed by physical violence,
ranging from 0.4% in Sweden (54) to 60.6% in Uganda (44).
Sexual violence was reported in 40 studies, with a range between
0.1 and 39.4%. Prevalence estimates for economic violence were
reported in two studies only: in Nigeria with 6.8% (72) and in
India with 37% (59).

Moreover, the overall IPV prevalence during the 1st year
postpartum ranged from 2% in Sweden (102) to 58% in Iran
(32). One study reported prevalence estimates within 2 years
postpartum (28) for overall IPV (37%) as well as other forms
of violence i.e., physical violence (31%), psychological violence
(28%), and sexual violence (6%). One study reported estimates
of IPV at 3, 6, 12, 18, and 24 months postpartum, with
the overall IPV prevalence rate being highest at the earliest
measurement point after birth, i.e., 3 months postpartum (21,3,
16, 17.7, 17.7, 12.8%, respectively) (66). In Iran, a study reported
IPV prevalence estimates for physical (25%) and psychological
violence (35%) during the first 48 h after delivery.

Studies reporting prevalence estimates of IPV both during
pregnancy as well as at follow-ups during the postpartum period
provided comparable estimates before and after childbirth. A

study from Nepal reported a decrease of prevalence rates
from pregnancy to 6–10 weeks postpartum for overall (26.2–
20%), physical (9.4–4.8%), and sexual IPV (16–7.3%) with
an exception for psychological violence, where the prevalence
rate remained the same (15%) (40). A study from Bangladesh
reported a slight decrease in prevalence estimates for overall
(66.4–63.6%), physical (35–32.2%), and sexual IPV (18.5–15.5%)
during the first 6 months postpartum compared to the time
during pregnancy. However, psychological violence was reported
to have significantly increased from 18.5 to 60.8% during the first
6 months postpartum compared to the time during pregnancy
(68). In Iran, a study reported increased prevalence estimates
for overall (42–53.3%), physical (10–14.7%), psychological (33–
42.7%), and sexual IPV (17.3–25%) during 6–18 months
postpartum compared to the time during pregnancy (91).

A South African study also reported a decrease in prevalence
rates, where overall IPV decreased from 21.3–17.7% during
the first 9 months postpartum compared to the time
during pregnancy. Prevalence estimates for physical (8.7%),
psychological (16.6%), and sexual violence (3%) only occurred
during pregnancy (62). Furthermore, a study from Tanzania
reported higher prevalence rates during pregnancy for physical
(12.4%, 5.2%), psychological (31%, 17.8%), sexual (9%, 3.8%),
and economic violence (48.4%, 11.4%) compared to the first 9
months postpartum (84). Prevalence rates for overall (3.7–25.6%)
and sexual IPV (0.1–0.5%) were reported to increase postpartum
in comparison to the time during pregnancy, whereas physical
(14%, 4.3%) and psychological violence (32.9%, 25%) seemed to
be higher during pregnancy (87). In Nigeria, a study reported a
20% decrease in overall IPV prevalence (0.8%) during the first
6 weeks postpartum compared to the time during pregnancy
(20.8%). Further four studies reported prevalence estimates of
IPV during pregnancy and postpartum without providing any
comparable estimates before and after childbirth (46, 61, 70, 106)
(Table 1).

Lastly, prevalence estimates during the entire perinatal period,
where no differentiation between before and after childbirth was
made, were reported in two studies. A study in England found
only psychological and physical violence to be prevalent, with 24
and 9.6%, respectively (81). Another study from Ghana reported
psychological violence as most prevalent with 34%, followed by
17% for physical violence, and 15% for sexual violence (108).

Prevalence Estimates of Bidirectional IPV
and Its Types
Only six studies investigated bidirectionality of IPV. In the
studies focused on bidirectional IPV, two of these studies were
during pregnancy (37, 89), one study was during the postpartum
period (46), and three studies were during both pregnancy and
the postpartum period (42, 58, 66) (Table 2).

Few studies presented the prevalence of IPV victimization and
perpetration during the perinatal period over time (Table 2). At
baseline (i.e., during pregnancy), a range between 8.5 and 67.7%
of women endorsed at least one instance of IPV victimization and
9.4–72.2% endorsed at least one instance of IPV perpetration.
At follow-up (i.e., during postpartum), a range between 12.3
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TABLE 1 | Prevalence estimates of unidirectional IPV during the perinatal period.

Perinatal period Country Overall IPV Physical Psychological Sexual Economic Study ID

violence violence violence violence

During pregnancy

USA - 19% - - - Alhusen et al. (29)

8.9% - - - - Koenig et al. (78)

14.5% - - 0.9% - Lutgendorf et al. (89)

Portugal 43.4% 21.9% 43.2% 19.6% - Almeida et al. (30)

Turkey 11.1% - - - - Arslantaş et al. (32)

31.7% 8.1% 26.7% 9.7% - Karaoglu et al. (73)

Nigeria 34.4% 50.9% 68.5% - - Ashimi & Amole (33)

32.5% 27.5% 5.9% 9.8% - Ezeanochie et al. (47)

- 8.1% 51.7% 1.7% - Ezechi et al. (48)

17.7% 10.8% 66.2% 2.7% - Fawole et al. (50)

12.6% 26.5% 1.4% 10.7% - Gyuse et al. (61)

7.8% 11.2% 43.5% 1.8% 6.8% Jeremiah et al. (71)

44.6% - 60.1% - - Onoh et al. (94)

- 10.3% - - - Umoh et al. (108)

Brazil - 6.5% 19.1% - - Audi et al. (114)

- 4.6% - - - Fiorotti et al. (55)

34.6% - - - - Massumi Okada et al. (86)

Ethiopia 41.1% 21% 29.1% 19.8% - Azene et al. (34)

58.7% 32.2% 57.8% 7.6% - Fekadu et al. (51)

- 44.2% 39.1% 23.7% - Yohannes et al. (112)

India - 7.1% 30.6% 10.4% - Babu et al. (35)

29.7% 26.9% 79.1% 33.2% 37% Garg et al. (58)

12.3% 10% 10.7% 1.8% - Jain et al. (67)

- 13% - - - Peedicayil et al. (97)

South Africa 21% 15% 15% 2% - Bernstein et al. (37)

15% 76% 81% 26% - Field et al. (52)

- 29% 32% 20% - Malan et al. (84)

41% 17% 26% 5% Modiba et al. (87)

Mexico 18.6% 10.8% 5.9% 4% - Cervantes-Sanchez et al. (40)

43.8% 15.8% 72.9% 11.3% - Romero-Gutierrez et al. (99)

Jordan 15.4% - - - - Clark et al. (42)

40.9% 34.7% 28.1% 15.5% - Okour & Badarneh (92)

- 10.4% 23.4% 5.7% - Oweis et al. (96)

Uganda 26.7% 60.6% 59.6% 39.4% - Clarke et al. (43)

57% - - - - Kaye et al. (75)

27.8% 10.6% 22.2% 10% - Epuitai et al. (46)

Iran 55.9% 10.2% 43.5% 17.3% - Farrokh-Eslamlou et al. (49)

Sweden 1.5% 0.4% 1% 0.1% - Finnbogadóttir et al. (53)

2% 0.7% 1.6% 0.1% - Finnbogadóttir et al. (54)

Israel 5.4% 20.3% 21.6% 4.1% - Fisher et al. (56)

Pakistan 35% Minor: 27%

Severe: 6%

- - - Habib et al. (62)

38% 14% 24% 14% - Karmaliani et al. (74)

5.7% - - - - Sohail & Qadir (105)

Malaysia 35% 12.9% 29.8% 9.8% - Haron et al. (63)

35.9% 12.9% 29.8% 9.8% - Khaironisak et al. (76)

Bangladesh 66.4% 35.2% 65% 18.5% - Islam et al. (67)

England 17% 14.7% 14.3% - - Johnson et al. (72)

Japan 15.9% - - - - Kita et al. (77)

(Continued)

Frontiers in Psychiatry | www.frontiersin.org 5 February 2021 | Volume 12 | Article 601236343

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Mojahed et al. Prevalence of IPV During the Perinatal Period

TABLE 1 | Continued

Perinatal period Country Overall IPV Physical Psychological Sexual Economic Study ID

violence violence violence violence

Belgium, Iceland, Denmark,

Estonia, Norway, and Sweden

- 2.2% 2.7% 0.4 - Lukasse et al. (80)

Kenya 37% 10% 29% 12% - Makayoto et al. (83)

66.9% 29.9% 55.8% 39.2% - Owaka et al. (95)

Sri Lanka 15.9% - - - - Muzrif et al. (90)

Vietnam 35.2% 32.2% 3.5% 10% - Nguyen et al. (91)

Jamaica 41% - - - - Pitter & Dunn (98)

Zimbabwe 63.1% 15.9% - 38% - Shamu et al. (102)

Nepal 27.2% 3% 16.6% 17.3% - Sherstha et al. (103)

Tanzania - 19% - - - Stöckl et al. (107)

Nicaragua 32% 13% 32% 7% - Valladares et al. (109)

Belgium 10.6% 0.5% - 10.1% - Van Parys et al. (110)

Taiwan - 6.9% - - - Yang et al. (111)

Postpartum

Within 2 years India 37% 31% 28% 6% - Ahmed et al. (28)

Within 1 year Iran 58% 21% 54% 21% - Amiri et al. (31)

Sweden 2% - - - - Rubertson et al. (100)

At 3 months USA 21.3% - - - - Harrykissoon et al. (64)

At 6 months 16%

At 12 months 17.7%

At 18 months 17.7%

At 24 months 12.8%

During 48 h after delivery Iran - 25% 35% - - Salari & Nakhaee (101)

During pregnancy and postpartum

During pregnancy Nepal 26.2% 9.4% 15% 16.1% - Bhatta & Assanangkornchai (38)

6–10 weeks postpartum 20% 4.8% 15.2% 7.3% -

During pregnancy and 6 weeks

postpartum

India 15% 12% 8% 2% - Das et al. (44)

During pregnancy and

postpartum

28.4% - - - - Silverman et al. (104)

During pregnancy and

postpartum (3–6–12 months)

Australia 17% 2.2% 9% - - Gartland et al. (59)

During pregnancy South Africa 21.3% 8.7% 16.6% 3% - Groves et al. (60)

Postpartum (first 9 months) 17.7% - - - -

During pregnancy Bangladesh 66.4% 35% 18.5% 18.5% - Islam et al. (66)

Postpartum (first 6 months) 63.6% 32.2% 60.8% 15.5% -

During pregnancy and

postpartum

Iran 60.6% 14.6% 60.5% 23.5% - Jahanfan & Malekzadegan (68)

During pregnancy 56% - - - - Jamshidimanesh et al. (70)

Postpartum - 5% 51.3% - -

During pregnancy 42% 10% 33% 17.3% - Mohammadhosseini et al. (89)

Postpartum (6 to 18 months) 53.5% 14.7% 42.7% 25% -

During pregnancy Tanzania - 12.4% 31% 9% 48.4% Mahenge et al. (82)

Postpartum (first 9 months) - 5.2% 17.8% 3.8% 11.4%

During pregnancy Brazil 3.7% 14% 32.9% 0.1% - Marcacine et al. (85)

Postpartum 25.6% 4.3% 25.1% 0.5% -

During pregnancy Nigeria 28% - - - - Olagbuji et al. (93)

Postpartum (first 6 weeks) 0.8% - - - -

During perinatal period England - 9.6% 24% - - Kothari et al. (79)

Ghana 46% 17% 34% 15% - Spangenberg et al. (106)
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TABLE 2 | Prevalence estimates of bidirectional IPV during the perinatal period.

Perinatal

period

Country Study ID Setting & sample size Prevalence of IPV

Victimization

Prevalence of IPV

Perpetration

Remarks

During

pregnancy

Iran Mohammad-

Alizadeh-

Charandabi

et al. (88)

Clinical-based: public health care

centers/posts in Tabriz, Iran

Sample: 408 pregnant women

(first 6-months)

Overall:

Adolescents: 69.1%

Adults: 69.8%

Overall: Adolescents:

72.1% Adults: 71%

Population: 136 adolescents

(15–19) and 272 adults

(19–29)

Reported lifetime IPV linked

to perpetration by pregnant

women

Bahrami-

Vazir et al.

(36)

Clinical-based: public health care

centers/posts in Tabriz, Iran

Sample: 525 pregnant women

(24–30 weeks)

Psychological: 58%

Physical: 22%

Sexual coercion: 30%

Psychological: 65%

Physical: 19% Sexual

coercion: 15%

No data on incidents of IPV

victimization prior

perpetration by pregnant

women

During

postpartum

Brazil Moraes et al.

(45)

Clinical-based: two-stage cluster

sampling from 27 primary care

clinics (pediatrics) in the city of

Rio de Janeiro Sample: mothers

of infants up to 6 months

(6-months PP)

Overall: 18.3%

Minor physical: 17.5%

Severe physical: 7.9%

Overall: 25% Minor

physical: 23.2% Severe

physical: 11.2%

Reported data on reciprocity

of violence within couple

During

pregnancy and

postpartum

United States Charles &

Perreira (41)

Clinical-based: stratified random

sample of hospital births in 20

large US cities Baseline: 4,898

pregnant women Follow-up:

3,830 (1-year PP)

Overall during pregnancy:

8.5%

Overall during postpartum

(1-year): 30%

Overall during

pregnancy: 13.4% Overall

during postpartum

(1-year): 34%

Flanagan

et al. (57)

Clinical-based: two

university-affiliated health clinics

Baseline: 180 pregnant women

Follow-up: 122 (6-weeks PP)

Overall during pregnancy:

11.7%

Overall during postpartum

(6-weeks): 9.4%

Overall during

pregnancy: 9.4% Overall

during postpartum

(6-weeks): 7.4%

Hellmuth

et al. (65)

Clinical-based: two university

affiliated health clinics between

Baseline: 132 pregnant women

Follow-up: 73 (6-weeks PP)

Overall during pregnancy:

67.7%

Overall during postpartum

(6-weeks): 54.1%

Overall during

pregnancy: 72.2% Overall

during postpartum

(6-weeks): 64.8%

Reported data on IPV

perpetration by women

without history of

victimization.

TABLE 3 | Prevalence of types of bidirectional IPV during the perinatal period at baseline and follow-up.

Study ID Sample size Baseline Follow-up

Type of IPV Victimization Perpetration Type of IPV Victimization Perpetration

Charles &

Perreira, (41)

Baseline:

4,898

pregnant women

Follow-up:

3,830

(1-year PP)

- Physical

- Emotional

Overall: 8.5%

1.7%

7.5%

Overall: 13.4%

8.2%

7.0%

- Physical

- Emotional

- Sexual coercion

Overall: 30%

3.1%

17.3%

21.4%

Overall: 34% -

13.3%

27.7%

Flanagan et al.

(57)

Baseline: 180

pregnant women

Follow-up: 122

(6-weeks PP)

- Sexual only

- Sexual with

psychological

or physical

Overall: 11.7%

1.7%

10.0%

Overall: 9.4%

9.4%

- Sexual Overall: 12.3%

1.6%

10.7%

Overall: 7.4%

0.8%

6.6%

Hellmuth et al.

(65)

Baseline: 132

pregnant women

Follow-up: 73

(6-weeks PP)

- Psychological

- Severe

physical

- At least

one type

Overall: 67.7%

13.3%

8.3% Not

reported.

Overall: 72.2%

21.1%

9.4%

12%

- Psychological

- Severe physical

- At least

one type

Overall: 54.1%

10.7%

4.1%

Not reported

Overall: 64.8%

20.5%

12.3% 7%

and 54.1% of women endorsed at least one instance of IPV
victimization and 7.4–64.8% endorsed at least one instance
of IPV perpetration. After childbirth, two studies suggest that
prevalence of IPV perpetration declined for about 10% (58,
66), whereas Charles & Perreira (41) reported around 20%
increase in prevalence (42). In regard to IPV victimization, only

Hellmuth et al. (66) reported around 10% increase in prevalence
estimates, while others suggest a decrease in prevalence rates for
<20% (42, 58). In addition, it was noted that although there
is a percentage of women endorsed perpetrating some form
of violence against their intimate partners during the perinatal
period, it was not clear if this violence was reciprocal or not.

Frontiers in Psychiatry | www.frontiersin.org 7 February 2021 | Volume 12 | Article 601236345

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Mojahed et al. Prevalence of IPV During the Perinatal Period

Only one longitudinal study (66) reported no reciprocity of IPV
perpetration endorsed by women (i.e., 12% during pregnancy and
7% during postpartum). Reciprocity of violence within couples
was defined as the endorsement of both perpetration of violence
against their partner and victimization of violence by their
partner (Table 3) (46).

There is a limited consistency in reporting the prevalence
of types of IPV victimization or perpetration across the
perinatal period. For example, Bahrami-Vazir and colleagues (45)
investigated the prevalence of subcategories of IPV perpetration
during pregnancy, such as psychological (58%), sexual (30%),
or physical violence (22%) (37). Similarly, Charles & Perreira
(42) reported only the prevalence rates of physical violence
(1.7%) and emotional violence (7.5%) experienced by pregnant
women. They also reported prevalence rates of subcategories of
IPV during postpartum, such as physical (3.1%) and emotional
violence (17.3%), as well as controlling behavior (21.4%). Other
authors categorized IPV types based on severity. In Hellmuth
et al.’s (65), women who participated during pregnancy reported
experiences of severe physical violence (8.3%) and minor
psychological violence (13.3%) (66), while another study found
that women during postpartum endorsed victimization of minor
physical violence (17.5%) and severe physical violence (7.9%)
(46). Mohammad-Alizadeh-Charandabi et al. (88) compared
prevalence of IPV between age groups, i.e., adolescents (15–
19 years of age) and young adults (20–29 years of age) (89).
They found that, during pregnancy, sexual IPV victimization
was significantly more common in both adolescents and adults,
conversely, psychological IPV perpetration was significantly
more common than victimization only among the adolescents.

Associated Factors Related to Unidirectional IPV

During the Perinatal Period

In the following, we focus on associated factors found to be
significantly related to IPV either during pregnancy or during
the postpartum period. Other studies reported factors during
both pregnancy and the postpartum period, whereas even others
reported estimates during the entire perinatal period.

In pregnancy, 45 studies investigated associated factors of IPV
(Table 4).

At the individual level, risk factors were either related to
victims or perpetrators of IPV. Victim-related factors such as
pregnant women’s lower education (30, 32, 34, 36, 43, 51,
54, 63, 95, 98, 112, 113), younger age (35, 36, 51, 53, 64,
72, 76, 92), unemployment (52, 53, 72, 98), or being self-
employed (62), marital status (30, 38, 53, 64), mental health
issues (34, 38), alcohol use (38), drug use (64, 77), having
previous experience of IPV (92, 103, 110), and having witnessed
or been a victim of physical violence during childhood (34,
43, 54, 55, 64, 76, 77, 98, 100) were all associated with
higher victimization of IPV. Inappropriate utilization of prenatal
care services for pregnant women (40) constituted another
significant association, whereas early initiation of antenatal
care could be considered a protective factor (35). Moreover,
dowry demand (67, 98), low ability for decision-making as
well as low self-esteem (68, 97) were also associated with
increased risk for IPV. Perpetrator-related factors related to

IPV included perpetrator’s younger age (34, 78, 96, 103, 104),
lower education (35, 50, 57, 97, 104), substance use, including
alcohol (34–36, 43, 44, 51, 52, 68, 77, 78, 96, 98, 103,
104, 112, 113), unemployment (34, 50, 57, 59, 72, 112), and
having witnessed or been a victim of physical violence during
childhood (100).

At the family level, factors such as those relating to marriage,
family life, conflict within the family, family’s living conditions
are explored and included at this level. Partner’s control of
woman’s reproductive health (103) like husband’s prohibition of
contraception use (44, 108), having previous abortion experience
(78), multigravidity (56, 70, 93), multiparity (36, 68, 77, 78,
93, 98, 109), and low parity (72) were significantly associated
with increased IPV victimization for women. Financial factors
were explored in six studies. IPV increased when the family
had financial distress/insufficient income (53–55, 57, 100), or
when the women were the providers and the ones responsible
for the family’s income (34). Further factors like accusations of
extramarital affair by husbands (98) or polygamous marriages
(33, 76, 95) were explored and found to be statistically significant.
A number of studies found the risk of violence increased by
undesired pregnancy (53, 54, 93, 97), the pressure on pregnant
women to have a male child (70, 93), and by being forced into
marriage (32). In contrast, results of Azene et al. (34) indicated
that women choosing their husband on their own, i.e., without
relying on their family, is associated with IPV in pregnancy (35).

At the community level, factors relating to the extended
family, family’s residency, and the nature of marriage are
explored and included. Pregnant women being related to
their husbands more distantly, as well as their less frequent
communication with their natal family (43) were found to be
a significant factor for increasing IPV. Living in rural areas
(35, 68) such as tea plantation sectors in Sri Lanka (91), and
lack of social support (92, 98, 104) were found to increase the
odds of experiencing IPV. On the contrary, urban residency
(36, 63, 93) was also linked to IPV. However, in another study,
urban residency was found to be a protective factor against IPV
(30), see Table 4.

At the societal level, factors relating to the cultural context are
heavily influenced by the social, religious, and political systems
and should be included at this level. Pregnant women with
a certain ethnicity such as being Jewish women of Sephardic
descent, (57), being non-Caucasian (30, 33), with an immigrant
status (30), being HIV-positive (48, 49) and having an HIV-
positive child (48), or belonging to a certain religion, i.e.,
Catholic, Muslim, or Hindu (56, 59, 91), as well as endorsing a
higher degree of religiosity (religious vs. non-religious) were at
higher risk for IPV (57). Studies found that women who endorsed
violence supporting attitude were also at risk for experiencing
IPV (43, 52, 77, 104).

During the postpartum period, three studies investigated
associated factors of IPV (28, 31, 102).

At the individual level and as victim-related factors, IPV risk
was significantly higher for younger mothers and those unable
to fully meet the sexual expectations of their husbands (31).
Institutional delivery opposed to home birth was found to be a
protective factor against IPV (28).
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TABLE 4 | Factors associated with unidirectional IPV.

Perinatal period Ecological model Associated factors Risk factor Protective

factor

Study ID

During pregnancy Individual level

(victim-related)

Lower education X (30, 32, 34, 36, 43, 51,

54, 63, 95, 98, 112, 113)

Younger age X (35, 36, 51, 53, 64, 72,

76, 92)

Unemployment X (52, 53, 72, 98)

Being self-employed X (62)

Marital status X (30, 38, 53, 64)

Mental health issues X (34, 38)

Alcohol use X (38)

Drug use X (64, 77)

Having previous experience of IPV X (92, 103, 110)

Having witnessed or been a victim of physical

violence during childhood

X (34, 43, 54, 55, 64, 76,

77, 98, 100)

Inappropriate utilization of prenatal care services for

pregnant women

X (40)

Early initiation of antenatal care X (35)

Dowry demand X (67, 98)

Low ability for decision-making, low self-esteem X (68, 97)

Individual level

(perpetrator-related)

Younger age X (34, 78, 96, 103, 104)

Lower education X (35, 50, 57, 97, 104)

Drug use X (34–36, 43, 44, 51, 52,

68, 77, 78, 96, 98, 103,

104, 112, 113)

Unemployment X (34, 50, 57, 59, 72, 112)

Having witnessed or been a victim of physical

violence during childhood

X (100)

Family level Partner’s control of woman’s reproductive health X (44, 103, 108)

Having previous abortions X (78)

Multigravidity X (56, 70, 93)

Multi- and low parity X (36, 68, 72, 77, 78, 93,

98, 109)

Financial distress/insufficient income X (53–55, 57, 100)

Women as sole providers X (34)

Husband’s jealousy X (98)

Polygamous marriages X (33, 76, 95)

Undesired pregnancy X (53, 54, 93, 97)

Pressure to have a male child X (70, 93)

Unwanted marriage X (32)

Community level Being related more distantly X (43)

Less frequent communication with her natal family X (43)

Rural residency X (35, 68, 91)

Lack of social support X (92, 98, 104)

Urban residency X X (30, 36, 63, 93)

Societal level Ethnicity (i.e., jewish or non-caucasian) X (30, 33, 57)

Immigrant status X (30)

HIV-positive X (48, 49)

Having HIV-positive child X (48)

Religion (e.g. Catholic, Muslim) X (56, 59, 91)

High degree of religiosity X (57)

Having supporting attitudes toward violence X (43, 52, 77, 104)

(Continued)
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TABLE 4 | Continued

Perinatal period Ecological model Associated factors Risk factor Protective

factor

Study ID

Postpartum Individual level

(victim-related)

Younger mothers X (28, 31, 102)

Institutional delivery X (28)

Individual level

(perpetrator-related)

Sexual dissatisfaction X (31)

Family level Unplanned pregnancy X (31, 102)

Giving birth to female child X (31)

Having more than one child X (102)

During pregnancy

and postpartum

Individual level

(victim-related)

History of IPV X (39, 61, 90)

Lower education X (90)

Regular alcohol use during pregnancy and

puerperium

X (94)

Employment X (45)

Individual level

(perpetrator-related)

Alcohol use X (45)

Family level Longer duration of marriage X (39)

Insufficient income X (45, 60, 90)

Community level Controlling behavior of mother in-law X (39)

Societal level Belonging to an ethnic minority (i.e., Janajati) X (39, 61, 90)

HIV-positive X (94)

At the family level, unplanned pregnancy (31, 102), husband
being disappointed about infant gender (i.e., having female
children) (31), and having more than one child (102) were
significantly related to IPV, see Table 2.

During both pregnancy and the postpartum period, six
studies investigated associated factors with IPV (39, 45, 60, 61,
90, 94). Victim-related factors at the individual level included
history of IPV (39, 61, 90), women who have lower education
(90), and women reporting regular alcohol use during pregnancy
and puerperium (94). One study reported higher risk of IPV for
employed women (45). As for perpetrator-related factors, one
study reported husband’s alcohol use (45).

At the family level, longer duration of marriage (39), and
insufficient income (45, 60, 90) constituted risk factors (see
Table 2).

At the community level, controlling behavior of the mother-
in-law was associated with higher victimization of IPV (39). At
the societal level, belonging to an ethnic minority (e.g., Janajati
ethnicity in Nepal) (39, 61, 90) and being HIV-positive (94) were
found to be associated with increased IPV victimization.

Associated Factors Related to Bidirectional IPV

During the Perinatal Period

Among the studies examining bidirectional perpetration, four of
them investigated associated factors of IPV (Table 5).

In pregnancy and at the individual level, intimate partners’
dissatisfaction with their own employment status constituted an
associated variable for bidirectional IPV during pregnancy (37).

During the postpartum period and at the individual

level, insufficient prenatal and postpartum medical care, lower

education and/or insecure employment status of mothers were
reported to be associated factors (46).

At the family level, unwanted pregnancy was found to be
associated with bidirectional IPV, as well as not living with a
partner, or living in a household with more than one child
younger than 5 years of age (46).

At the societal level, Moaes et al. (45) also reported that black
adolescent mothers were at higher risk to experience IPV.

During both pregnancy and the postpartum period and
at the individual level, maternal stress due to unwanted
pregnancy and feeling unsafe in one’s neighborhood, lower
education status, partner’s substance use was associated with
higher prevalence rates of bidirectional IPV. Also, IPV during
pregnancy was a strong predictor of violence after childbirth,
especially in constellations where both partners perpetrated
violence against each other reciprocally (42). Hellmuth et al.
(65) reported associated factors for reciprocal IPV, such
as reported alcohol abuse in partners as well as stress
and depression.

At the family level, family structure was strongly associated

with interpersonal violence, i.e., women who were single
or uninvolved with their previous partner at the time of
their child’s birth were four times more likely to have been
involved in a violent relationship during pregnancy (42).

Lower dyadic adjustment (i.e., a process with consequences
that can be identified with the rate of a couple’s problematic
conflicts, interpersonal tensions, individual anxiety, marital
satisfaction, coherence, integrity, and collaboration about
important problems) (115) was found to be an associated
factor (66).
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TABLE 5 | Factors associated with bidirectional IPV.

Perinatal period Ecological model Associated factors Risk

factor

Protective

factor

Study ID

During pregnancy Individual level Partner’s dissatisfaction with their employment status X (36)

Postpartum Individual level Insufficient prenatal and postpartum medical care X (45)

Younger age X

Lower education X

Insecure employment status X

Family level Unwanted pregnancy X

Not living with the partner X

Living in a household with more than one child younger than 5 years of age X

Societal level Ethnicity (i.e., African) X

During pregnancy and postpartum Individual level Lower education X (41)

Substance use X (65)

Alcohol abuse X (65)

Being separated from child’s father X (41)

Stress and depression X (65)

Family level Lower dyadic adjustment X (65)

Societal level Ethnicity (i.e., Hispanic) X (41)

At the societal level, Hispanic and other mothers in relation
to white mothers were more likely to experience or perpetrate
violence and abuse during pregnancy (42).

DISCUSSION

Our review aimed at examining prevalence estimates of
IPV victimization and perpetration over the perinatal period.
Moreover, we were interested in associated factors as well as the
various forms of IPV during this period.

Prevalence of Unidirectional IPV and Its
Types
The narrative synthesis of relevant data revealed that most
of the included studies reported on IPV during pregnancy
with overall prevalence rates ranging from 1.5 to 66.9%.
Less research concentrated on IPV during the postpartum
period. Here, overall prevalence estimates ranged from 2 to
58%. The considerable variation of prevalence estimates found
is indicative of considerable between-study variation. Hence,
included studies were conducted in heterogeneous countries
and investigated diverse populations with different cultural
backgrounds and gender role distributions among women
and men. Also, definitions of IPV, methods, and time of
measurement differedmarkedly. Gazmararian et al. (113) already
pointed out that such factors may affect prevalence estimates
of IPV in pregnancy (116). Therefore, our results indicate that
between-study variation could be of influence across the entire
perinatal period.

Of special interest are studies reporting prevalence estimates
during both pregnancy and the postpartum period. Here, the
course of IPV over the perinatal period could be examined.
Most of the included studies reported lower overall IPV

prevalence rates postpartum compared to pregnancy. At first
glance, this finding seems counterintuitive, as pregnancy clearly
does not prevent the occurrence of intimate partner violence,
regardless of its many negative health implications for women
and their unborn child. Our findings add to the conflicting
evidence of whether intimate partner violence increases or
decreases during pregnancy (117). However, factors associated
with IPV in this period ought to be considered when trying
to explain this finding. In fact, a study found that prevalence
estimates of IPV during pregnancy could be higher because
expectant mothers may think staying with the violent partner
is the safer option for their unborn child. Lost energy, low
self-esteem, and hoping that the violence ends after the
pregnancy constitute further possible reasons (54). Various
forms of IPV were found including psychological, physical,
sexual, and economic violence. Here, again prevalence rates,

as well as types of IPV under investigation differed markedly
across studies. Psychological violence was found to be the

most prevalent form. This is consistent with previous research

(7). The included studies focused primarily on psychological,
physical, and sexual violence, while economic violence had

been investigated by two studies only. This however could

disregard the consequences of this type of violence and its
relevant inclusion within the definition of IPV. As economic
violence is often used as a controlling mechanism as part of a
larger pattern of intimate partner violence (118). Despite the
broad consensus that IPV, by definitions, includes all forms of
sexual violence (119), an Iranian study (71) stated clearly the
exclusion of questions on sexual violence and marital rape from
their investigations due to cultural reasons (p. 8). This is an
indication that sexual violence might be under researched in
some contexts and prevalence rates could be even higher in
reality (27).
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Prevalence of Bidirectional IPV and Its
Types
Despite the clear research focus on unidirectional IPV, six of the
included studies investigated bidirectional IPV among partners
in pregnancy and/or postpartum. However, these data were solely
based on women’s reports. The results of these studies show
the prevalence of IPV perpetration of women to be almost as
high as or even higher than their victimization both during and
after pregnancy. This is similar to the findings based on the
two path-breaking national family violence surveys conducted
by Straus & Gelles (119) which suggest gender symmetry of IPV,
indicating that women are as likely to perpetrate violence as men.
However, it is argued that women tend to overestimate their
violence against their partners (120). This could be attributed to
“their likelihood to remember their own aggression because it
is deemed less appropriate and less acceptable for women than
for men and thus takes on the more memorable quality of a
forbidden act or one that is out of character” [(121): p. 405]. In
addition to overestimating their own violence, women may also
tend to underestimate their partner’s violence given the norms
of domestic life, which frequently find women discounting,
downplaying, or normalizing their partner’s violent behavior
(120). Furthermore, these studies reported missing information
regarding the context of the violence perpetrated by women. This
could be due to the instrument used in most of the bidirectional
studies (i.e., CTS-2), which has been assumed to be framing the
occurrence of violence within the context of conflict resolution,
which is of crucial importance in international settings where
multiple populations are under examination at once (122).
Most importantly, CTS-2 provides limited information about the
context, initiation pattern, severity, intention, and motivation
of abuse that many researchers consider central features of IPV
(122). Research has consistently indicated that women’s IPV
perpetration is motivated mostly in self-, or in their children’s
defense, rather than driven by control and/or punishing motives
(120, 123). Therefore, further enhanced research needs to be done
to not only identify the occurrence, but also the context of the
violence perpetrated by women during the perinatal period, in
order to improve our understanding of the implications of this
violence on their partners and their families.

Associated Factors
Risk factors for IPV during the perinatal period may often
be similar to risk factors for IPV in general. Still, given that
pregnancy and the postpartum period are times thatmay demand
increased relationship commitment and the resources needed,
shedding more light on some risk factors are likely to be
important here. Our narrative review revealed that most of
the risk factors relating to unidirectional IPV were detected
in studies focusing on IPV during pregnancy. Victim- and
perpetrator-related factors at the individual level constituted both
younger age and lower socioeconomic status, as well as having
experienced or witnessed physical violence during childhood.
This is found to be consistent with previous research (4, 7, 27).
For the victimized pregnant women alone, early initiation of

antenatal care (ANC) was found to be a protective factor for IPV.
This could be attributed to the early detection and intervention
of IPV, which possibly prevented further victimization (124).
The same could be said for women who give birth in clinical
settings vs. women who give birth at home, where their IPV
victimization is found to decrease postpartum. Associated factors
such as alcohol and drug use, insufficient utilization of prenatal
care services, and reduced ability in decision-making as well as
low self-esteem were also found to increase the risk of being
victimized. However, previous research shows that such factors
would rather be considered as consequences, where a multitude
of pregnancy-specific health behaviors, as well as damaged self-
image are common implications of IPV (125). Furthermore, a
study reported that partners’ sexual dissatisfaction could place
mothers at higher risk for IPV postpartum. This could be
attributed to the fact that the women are not as sexually available
as their partners would like them to be, especially during this
period. The patriarchal structure of some cultural contexts, which
endorse the idea that a woman should be ready to satisfy her
partner’s sexual desires under any circumstances and at any cost
could explain the higher risk for IPV victimization. This may
suggest that the more patriarchal the societies the more such
factors might play a role in the occurrence of IPV (27, 126).
Family level related factors consisted of unplanned and undesired
pregnancies, having multiple abortions, multigravidity, as well as
having more (or fewer) than two children. As previous research
pointed out, such factors could be considered as consequences of
IPV, where some would be attributed to the partner’s control over
the woman’s reproductive health or injury caused by assaultive
episodes (27, 125, 127). Of relevant associated factors to IPV were
the pressure on women to have a male child, which increased
women’s risk for victimization during pregnancy, as well as
partners’ disappointment with the child’s gender (i.e., being
female), which contributed to increased risk for victimization
postpartum. These findings are consistent with previous evidence
(27). Associated factors with bidirectional IPV were found to
be similar to those regarding unidirectional IPV. Of special
interest, women who perpetrated violence had partners with
poorer dyadic adjustment, greater depression and stress levels,
as well as greater severity of reported alcohol abuse compared
to women who did not perpetrate IPV. Although causal
attributions cannot bemade here, further research is warranted to
identify detrimental outcomes that are key indicators of mental,
emotional, and physical health.

Applying an Intersectional Approach
The studies included have traditionally identified individual
characteristics and features of the social context that may be
important for understanding violence against women. This scope
of analysis often overlooks the power dynamic and impact of
overlapping identities that are shaping the living realities of
individuals and pushing them to the margins of society. An
intersectional approach analyzes these identities, which could
help enhance our understanding of how they coexist and shape
individuals’ lives in the community. Here, the findings reveal
the interrelatedness of the factors mentioned thus far with the
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factors at the societal level like ethnicity (e.g., Jewish, African,
or Hispanic women), having immigrant status, being HIV-
positive, or having an HIV-positive child) indicate that the
intersectionality lens is of essential importance in the context
of our review. Instead of viewing characteristics such as age,
socioeconomic status, class, gender, or race individually or as
parts of an individual (128), an intersectional perspective views
the influence of these characteristics as a process within a
structural context of overlapping and interlocking identities.
Such factors therefore appear not only to predispose pregnant
women and mothers to IPV but it may worsen pre-existing
violence. For example, as an immigrant woman, in addition
to being confronted with gender inequalities, she is also
faced with structural violence (i.e., injustices embedded in
economic, political and cultural structures) of the host society
(30). Consequently, IPV is a more complex problem for
immigrant women and has serious consequences based on
their social identities. As a person with a Jewish, African,
or Hispanic racial identity, she faces racial discrimination
(racism). As a woman, she faces sexism, which includes gender
inequality, prejudice, stereotyping, or discrimination based
on gender. Another form of discrimination would be social
classism, which is discrimination based on a person’s economic
position in society that is determined mainly by income,
educational attainment, financial security, and other criteria.
Race is proven to influence social class standing. Likewise,
gender and class are related because women continue to be
underrepresented in high-level and highly paid positions but
overrepresented in low-paying jobs (129, 130). Her multiple
interlocked identities of race, gender, and class determine
her lived experiences of violence. This implies that power
relations intersect to produce specific vulnerabilities for specific
groups in specific contexts. Moreover, new insights on the
intersecting inequities resulting from different systems of
domination (e.g., racism, sexism, classism), and varying forms
of discrimination at community and societal levels (e.g., medical
care, education, or employment) can help in highlighting the
need for tailored prevention and intervention strategies for
IPV (131).

STRENGTHS AND LIMITATIONS

Strengths of this review lie in the systematic search for
relevant literature, the systematic process of data extraction,
and its focus on prevalence estimates of IPV and its varying
forms among partners, as well as their associated factors.
Nonetheless, some limitations ought to be considered. Due
to the narrative design of the review, no meta-analyses of
the reported IPV prevalence estimates were conducted.
Therefore, no pooled estimates were presented. Our
hypothesis that the considerable variation of prevalence
estimates found is attributable to between-study variation was
not tested.

CONCLUSIONS

This work contributes to the literature by providing prevalence
estimates of IPV among intimate partners as well as its
associated factors during the perinatal period. Higher prevalence
estimates were reported during pregnancy, with an overall
IPV prevalence ranging from 1.5 to 66.9%, followed by an
overall IPV prevalence of 2–58% during the postpartum period.
Psychological violence was found to be the most prevalent form
during the entire perinatal period compared to physical or
sexual violence. Our results also highlighted the relationship
between IPV and the varying associated factors, which relate
to the different levels of the ecological model, suggesting a
complex pattern of intersecting factors, which could put pregnant
and/or postpartum women or partners at greater risk for IPV
victimization. Studies regarding bidirectional perpetration of
IPV during the perinatal period have been explored, yet their
findings need to be interpreted with caution. Further research
exploring not only the occurrence, but also the motivations and
the contexts of the bidirectionality of IPV during the perinatal
period may facilitate better understanding of the detrimental
consequences on partners and their families, as well as better
understanding of the detrimental consequences on partners and
their families, as well as the development of effective intervention
strategies. Public health prevention approaches intervening at
optimal times during the perinatal period, are also needed. As
a future outlook, as part of the recently started INVITE study
(study on INtimate partner VIolence Treatment prEferences),
our research group will generate a more comprehensive view
of intervention preferences and barriers reported by postpartum
women, who could be exposed to IPV and/or suffer from mental
health problems.
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Excessive crying and sleep problems affect up to 30% of infants and often coexist.

Although usually benign and self-limiting, persistent crying, and sleep problems

exceeding 6 months of age need attention as they may impair the mental health of the

infant and its family. The source and the impact of these persistent regulatory problems

is often not restricted to the infant, but extends to the parents and the parent–infant

relationship. Clinical practice needs interdisciplinary and multi-method interventions

focusing beyond regulatory problems of the infant but also on parental self-regulation

and parent’s co-regulatory responses toward the infant. Treating cliniciansmay encounter

limitations of home-visits, outpatient, and pediatric residential settings when working with

families in distress. We describe an infant mental health day-clinic treatment, drawing

attention to this viable future direction. It offers a therapeutic climate based on forming

a triangle of co-regulation between clinician, parent and infant to first help the parent

and the infant settle down. This stress reduction restores parent–infant connectedness

and parental learning and reflecting capacity. Clinicians then use established therapeutic

modalities to support parental self- and co-regulatory skills which is important for the

development of self-regulation in the infant. Experience with this treatment program

suggests that a day-clinic setting facilitates interdisciplinary and integrative multi-method

intervention, infant and parental stress reduction and integration of parental self- and

co-regulatory skills in daily family life, improving overall outcomes. This perspective

warrants further investigation.

Keywords: co-regulation, excessive crying, sleep problems, parent–child relation, infant, day-clinic treatment,

window of tolerance, infant regulatory problems

INTRODUCTION

An Illustrative Case Report
Laura’s mother sought help desperately stating: “Nobody listens, but there is something wrong with
Laura and I cannot take it anymore!”. Laura, 9 months old, had had severe sleep problems since
birth. She didn’t sleep during the day or more than 90min at night. When waking at night, she
repeatedly needed parental support for more than 30min before falling asleep again. Since birth,
Laura had been restless, often crying, and inconsolable unless she was carried around by her mother
while being comforted.
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Laura’s parents previously consulted many pediatricians—
none of them found an organic cause. The midwife advised
Laura’s parents to swaddle her and the nurses’ education on
normal sleep and crying patterns was perceived as invalidating
to the parents’ concerns. Cow milk free feeding formula,
a hypoallergenic diet, omeprazole, and osteopathy were also
unsuccessful solutions. A behavioral approach of installing
positive bedtime routines and letting Laura cry with only brief
parental reassurance was ineffective.

Over time, both parents were exhausted from the 24/7 care
which Laura needed and Laura’s well-being and functioning
became significantly impaired. Laura did not laugh, smile, or
play anymore, but whined all day. The parental stress and
exhaustion over time triggered maternal postnatal depression
and parent-relational problems. The non-understanding attitude
of the parents’ social network (e.g., “You spoil her”) caused a
decline in their amount of social contact and support. Both
parents had little-to-no pleasant experiences with Laura since
birth. Laura was perceived as a burden to the whole family,
leaving little room for love and warmth.

Persistent Sleep and Crying Problems
In the first 6 months of life, between 15 and 35% of parents
report a problem with their infant’s sleep and 14–29% with
infant crying (1–6). These regulatory problems (RP) may occur
separately, but often coexist. They are usually benign and self-
limiting as transient features of normal development. However,
in about 8% of infants RP persist after the age of 3 months
(1, 4, 7) and have been associated with developmental andmental
health problems across childhood, parental distress and poor
general health, parental postnatal depression, and parent–child
relationship problems with increased risk of abusive caregiver
responses (1–4, 7–13). If no underlying organic cause or other
infant mental health disorders are found, persistent RP exceeding
the age of 6 months that impair the functioning of the infant,
the family or both, are considered to be disorders which require
treatment (3, 4, 7).

Current Treatment Approaches
Persistent RP are oftenmanaged in primary care with reassurance
and education of the parents about normal sleep, eating
and crying patterns and/or behavioral strategies (14, 15),
and/or offered the same treatment as infant colic (a self-
limited phenomenon of excessive crying during the first 2–
3 months of life discussed in pediatric handbooks), including
dietary alterations, probiotics prescriptions and pharmacological
treatment (5, 6, 16).

When primary care doesn’t resolve RP, parents often turn to
complementary approaches such as swaddling, herbal remedies,
acupuncture, manipulative therapies, and reflexology. All of these
treatment methods have poor evidence (5, 6, 16).

These linear approaches have significant limits because only
in a minority of the infants an underlying organic cause
is found and evidence from diverse fields of investigation
of RP demonstrates that it is a complex problem. There
are multiple dynamically interacting and co-evolving factors
with the compromised parent–infant relationship being a

main moderator of infant problem behavior and outcome:
prenatal and perinatal stress factors; infant temperament and
neurodevelopmental problems with self-regulatory, dietary, and
gastrointestinal factors; parent’s perception and tolerance to
their infant’s RP; and parental psychosocial risks such as
parental anxiety and depression, (transgenerational) trauma,
family dysfunction, and socioeconomic risks (3–7, 16–20).

Infant mental health care addresses RP by focusing on
parental co-regulation within the parent–infant relationship
which is necessary for the development of self-regulation in the
infant. Co-regulation is a parent–infant interaction in which
parents are sensitive for the signals of their infant experiencing
stress and/or overwhelming emotional arousal and respond by
calming their infant with soothing voice tone, warm physical
contact and meeting the infant’s physical and emotional needs.
Repeated cycles of emotional upset, followed by relaxation
after the caretakers calming intervention, provide basis for a
secure attachment relationship while setting a foundation for
the infant’s developing self-regulation. Over time, the infant
internalizes the expectation of a soothing response through
which they increasingly meet their own needs and manage their
own behavioral and emotional responses. Thus, according to
this Mutual Regulation Model by Tronick, infants learn self-
regulation skills by experiencing co-regulation in caregiving (7,
20–41).

Clinical practice needs to focus beyond RP of the infant
but also on parental self-regulation and parent’s co-regulatory
responses toward the infant. Many effective therapeutic
modalities have been developed and researched such as parent
infant psychotherapy, mentalization based therapy and video
feedback on parent–infant interaction. They promote parental
sensitivity, meaning-making and responding to the signals of
the infant; parent–infant attunement; parents’ self-reflection,
and awareness of how their distress, traumatic memories,
and/or their own upbringing may influence their parenting
(7, 20, 23, 28, 29, 37, 39–42). Treatments focused on mother–
infant dyads affected by postnatal depression show promising
effects on infant regulation (39, 42).

The established interventions are implemented by clinicians
trained in the specific treatment modality and offered in
outpatient settings, including home visiting, dyadic and
group based intervention. However, the treating clinician
may be challenged in how to effectively and immediately help
exhausted parents who may have difficulties to engage and
to transfer insights and skills from therapy sessions to daily
life, compromising overall outcomes. Meanwhile, exhausted
parents resort to hospital emergency departments demanding a
pediatric admission.

APPROACHING A FAMILY IN DISTRESS

Infants with RP have both temperamental and physiological
regulation difficulties and may be in a physical state that makes
it difficult to be soothed by techniques which are usually effective
(3, 7, 13, 17, 18, 20, 33, 36). This lack of responsiveness
to usual care elicits acute stress reaction causing cumulative
infant and parental fatigue. Parents with own vulnerabilities
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and lack of resources and social support are at risk to lose
their own self-regulated state (7). Highly stressed and exhausted
themselves, parents have no access to their own intuitive and
co-regulatory skills in dealing with their infant’s dysregulated
behavior. As a result, a mutual parent–infant dysregulation
spiraling mechanism (Figure 1) may start creating high levels of
stress for both parties.

The “window of tolerance,” a term coined by Dan Siegel,
is useful in motivating why stress reduction takes precedence
in treatment. The window of tolerance describes the zone of
arousal in which the autonomic nervous system is performing
well and the brain can effectively process stimuli. In this
zone, a person is likely to be able to reflect, think rationally,
make decisions calmly and be socially engaged without feeling
either overwhelmed or withdrawn. Extreme stress stimulates
the autonomic nervous system, resulting in sympathetic hyper-
arousal and parasympathetic hypo-arousal states accompanying
animal defense survival responses such as fight, flight, and freeze.
In either of these states, the prefrontal cortex region of the brain
shuts down, and a person is said to be outside of the window
of tolerance, functioning in survival mode (43). This explains
why exhausted and dysregulated parents may not benefit from
therapy, since the latter requires higher cognitive skills, and why
parent–infant connectedness is more difficult to restore when
families are in distress.

Parents need support in returning to their window of tolerance
to increase their sense of calmness and connectedness as well
as their learning and reflecting capacity. Then they will have
the ability to deal with stress in more adaptive ways, think
rationally and calmly connect with their infant and help regulate
its behavioral and physiological state. An inpatient setting might
facilitate providing a co-regulating space which fosters infant
and parental regulated state. This might widen their window of
tolerance, prevent dysregulation and at the same time amplify the
existing arsenal of therapeutic approaches, making the clinician’s
efforts more effective.

Very little is documented or investigated on offering
inpatient treatment. Wittberger describes a positive effect of
an inpatient treatment with an overnight stay during 2–
6 days on stress experienced by parents with excessively
crying infant (44). While parents gain confidence and develop
coping strategies, stress on the parents increases again upon
hospital discharge.

TREATMENT IN A SEMI-RESIDENTIAL
INFANT MENTAL HEALTH SETTING

We describe a day-clinic treatment at the University Psychiatric
Center of KU Leuven-Department Child-Psychiatry embedded

FIGURE 1 | The mutual dysregulation spiral mechanism.
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TABLE 1 | Demographics of admitted families of infants with persistent sleep

and/or crying problems between 2016 and 2020.

Demographic Data 2016–2020 Families N = 59

No. %

AGE OF INFANT AT ADMISSION

3–12 months 38 64.4

13–24 months 11 18.6

25–30 months 10 16.9

MAIN PROBLEM OF INFANT

Persistent sleep problem 25 42.4

Persistent crying problem 5 8.4

Persistent sleep and crying problem 29 49.2

FIRST CHILD OF MOTHER

Yes 27 45.8

No 32 54.2

HIGHEST EDUCATIONAL LEVEL OF THE MOTHER

No high school 1 1.7

High school 15 25.4

Undergraduate level (associate, bachelor) 28 47.5

Graduate level (master, PhD) 9 15.3

Unknown 6 10.2

in the University Hospital. It was developed between 2016 and
2020 based on literature, clinical experience, and feedback of
participating families and clinical experts.

This day-clinic serves weekly 12 families of infants 3–30
months of age (demograhic data Table 1) and employs 10
clinicians for 6 full-time equivalent. It offers a multi-disciplinary
and integrative multi-method approach aiming to target
parental distress and ability for co-regulation of infant distress
(manifested as RP).

Parents apply for admission; no specific pre-assessment is
needed. An interview of the parents with a simultaneous
observation of the infant by a child-psychiatrist then follows
to evaluate the indication for admission. Families who are
caught in the mutual dysregulation spiral mechanism and for
whom high levels of stress interfere with outpatient care, are
admitted to the program. Families come 2 days every week,
e.g. during day program for parent–infant dyads and evening
program for parents. Full diagnostics and treatment is offered
in collaboration with adult-psychiatry, pediatrics and Center for
Infant Developmental Disorders, all located at the same hospital.
Between 2016 and 2019 the admission duration varied from
3 to 37 weeks with an average of 19 weeks. The nationally
funded leave system allows working parents to participate.
Most of the costs are subsidized by the nationally funded
mental health care system; the remaining cost for the families
is 12 euros a week, if they don’t have additional personal
health insurance.

Phases in Treatment: Diagnostics,
Treatment, Discharge, and Aftercare
The first 6 weeks are mainly focused on diagnostics to determine
a treatment plan tailored to the family’s needs; nevertheless

families benefit from the beginning of the therapeutic approach
of diagnostics and offered group treatment. A basic diagnostic
consists of interviews of parents about complaints history,
developmental history, and somatic health of the infant,
family history (including the childhood experiences of the
parents, couple relationship, parenting development, well-being
of parents and siblings, social support and financial status
of the family, genetic predisposition of diseases); interview
of the concerning day care; multi-disciplinary observation of
the infant, parent–infant relationship and parents and scoring
of DC: 0–5 observation questionnaires (3). When necessary
an additional (neuro)pediatric and developmental assessment
(of cognitive, verbal, and non-verbal communication and
motoric skills) of the infant and mental health assessment
of the parent possibly suffering from psychopathology are
carried out.

Child-psychiatrist discusses the diagnosis and treatment plan
with the parents for mutuality and collaboration. Progress is
evaluated and treatment is refined every 6–8 weeks together
with the parents. Once the mutual parent–infant regulation
is established (manifested as diminishing RP in the infant,
ameliorated parent–child relationship and improved well-being
of the family) a discharge is prepared. If necessary, aftercare in
outpatient care is started during the admission; this ensures that
parents engage. Six to eight weeks after discharge families are
offered follow-up with the child-psychiatrist.

Day Treatment Program for Parent–Infant
Dyad
We run two groups with infants 3–18 months of age and one
group with infants 18–30 months of age, as the developmental
needs are different in these age groups.

From 9 to 16 h a group of four parent–infant dyads and
three clinicians meet weekly in a homey, apartment space with
four bedrooms. The group moves through a fixed structure
of therapeutic interventions embedded in daily life routines
and with room for individual attuned support: music and
dance therapy, Greenspan floortime, mindful parenting, baby
massage, Sherborne developmental movement, mentalization
based therapy, parent–infant psychotherapy, pre- and perinatal
baby therapy alternate with eating, nursing, playing, resting,
putting infants to sleep, having short conversations with peers or
clinicians and going for a walk in nature (40, 45–54).

The core element is providing a co-regulating and “holding”
therapeutic climate which fosters infant and parental
regulated state by the installment of the “chain and triangle
of co-regulation”.

Clinicians, who are themselves adequately self-regulated, form
a triangle with the parent–infant dyad to first downregulate
their stress and negative affect. They use their own (social)
connectedness and create a safe supporting surrounding
emphasizing their own physical and emotional availability and
the person-to-person attunement to help the parent and the
infant settle down. Releasing stress enables the parent and the
infant to bemore emotionally available to connect, communicate,
and interact with each other.
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Clinicians then form a chain with the downregulated parent–
infant dyad to support parents co-regulate their infant. Clinicians
model self- and co-regulatory skills and practice them together
with parents. When their infant shows dysregulated behavior
clinicians help parents to remain calm, be sensitive to their
infant’s cue and respond with new soothing behavior.

In this way, the chain and triangle of co-regulation open the
door for infants and their families to shift and settle from the
mutual dysregulation to mutual regulation. Concurrently, the
parents benefit from peer-support during the process.

Evening Treatment Program for Parents
From 16 to 20.30 h one evening every week, the parents
join (alone or as couple) a therapeutic program embedded
in an informal meeting space, where they may have a
peaceful meal and some leisure time with their spouse and
peers. The therapeutic program offers three sessions: a semi-
structured group intervention offering parental education and
enhancing peer support, a downregulating group sessions to
experience several ways of self-regulation (such as mindfulness,
yoga, walking in nature, breathing exercises, etc.), and an
individual therapeutic session tailored to the family’s needs
(offering parenting advice, parent–infant psychotherapy, video
feedback, mentalization based therapy, trauma therapy, couple
therapy, session promoting parental self-care and social support
to enhance parental resilience, etc.). Parents appreciate the
combination of these evenings with the day treatment program
and being at home in between: discussing problems encountered
during day treatment or at home with each other, peers and
clinicians, and practicing new insights together with clinicians
during day treatment and subsequently at home themselves,
helps parents to come to sustainable changes.

DISCUSSION

Our clinical experience suggests that a day-clinic setting
facilitates an interdisciplinary and integrative multi-method
intervention, infant and parental stress reduction and integration
of parental self- and co-regulatory skills in daily family life,
making the clinician’s efforts more effective when treating
distressed families of infants with severe and persistent RP.
Compared to home visiting or outpatient care parents find it
helpful shutting out the daily stress factors for one day, just to
experience what it means to them and their baby. This contrast
reveals the changes to be made at home and motivates parents.
Parents appreciate having a full day, week after week, with many
opportunities to observe and learn together with clinicians in
many different ways. Due to collaboration with adult-psychiatry
and pediatrics, organizing after-care during admission at the day
clinic and follow-up after discharge, parents seem to experience
less fragmentation and discontinuity in care. Peer support
helps parents to normalize their experiences, counter feelings of
guilt/failure, destigmatize and break through the social isolation.
Observing and listening to other parents’ experiences may shed
light more spontaneously on issues parents had not thought of
themselves or are not willing to confront. Parents learn from each
other: “seniors” reassure “juniors” in their doubts and struggles

and “juniors” show “seniors” how far they have progressed; live
testimonials from discharged families offer hope.

This day-clinic treatment intends to be complimentary
and collaborative with existing perinatal and infant mental
health care.

Mother-baby units primarily focus on mothers’ psychiatric
disorders, while this treatment program primarily focuses on the
infant RP and needs the parent to mediate the treatment for
the infant and therefore also supports the parents. In case of
severe parental psychopathology the parent is referred to adult
psychiatric care, such as mother-baby units. If necessary, the
infant may be treated parallel or subsequently at the day-clinic.

Compared to residential care, a part-time admission at day-
clinic allows families to integrate what they have learned in
their home environment and continue their normal life, e.g.,
work, social contacts, care for siblings, etc. This might facilitate
transfer, lower the risk of relapse upon discharge and make the
admission practically and financially feasible. But for infants
living in unsafe home environment, other care is needed, such
as facilities ensuring safety of the infant, mother-baby units, and
family units.

The treatment we described is an intensive and costly
approach, challenging parents work-life balance, challenging
health services to form a bridge between services for adults’
and infants’ well-being and mental health, and challenging
focus of subsidy by public health policy and modalities of
payment by health insurance companies. The duration of the
treatment is long, but it targets severe and persistent infant RP
requiring intensive treatment, if only to manage the secondary
impact. However, it is a challenge and important to investigate
the difference between spontaneous recovery and the effect of
the treatment.

Clearly, more research is needed to study the short and long-
term effectiveness of the intervention we described.

LAURA’S ILLUSTRATIVE CASE REPORT:
DAY-CLINIC TREATMENT WITH
CO-REGULATION AT THE CORE

Taking the first step toward co-regulating the distress in Laura’s
family, her mothers’ concerns were validated and her father
was involved from the beginning. In treatment, Laura’s parents
slowed down and together with peers and clinicians observed and
experienced the distinct ways in which self-regulation affected
themselves and their infant. They reduced their daily stress due
to parental leave of Laura’s father, household help, support of
grandparents, and Laura’s successful start at day care. These
changes created more quality time for the parents to spend
with Laura and alone as marital partners, fostering the family’s
resilience. Simultaneously, this improved their ability to benefit
from the psychiatric treatment for the mother’s depression,
parenting advice with video feedback and couple therapy. Laura’s
parents were more calm and emotionally available, learned to
interpret Laura’s cues more quickly and were able to successfully
soothe her. They shared more pleasurable interaction with their
daughter. Gradually, Laura’s crying and whining diminished
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and she appeared to be happier and more relaxed. Laura
began sleeping during the day as the parents improved their
perception of self-efficacy in caring for Laura. Now under
these circumstances previously failed behavioral strategies such
as gradual extinction and positive bedtime routines effectively
helped Laura to sleep for longer periods at night.

During these 5 months of treatment Laura became a gift for
the wellbeing of her whole family instead of a burden, when her
parents realized that helping Laura started by helping themselves.
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Background: During the transition to parenthood, a complex network of relationships

unfolds between father, mother and the child. Expectant parents begin bonding with their

unborn child, with this antenatal process supposedly being predictive for later postnatal

attachment and child mental health. At the same time, couples may experience a change

in partnership quality. While the majority of previous studies focused on associations

between psychopathology, partnership quality and attachment from the perspective of

mothers, the changes in partnership quality and attachment from the perspective of

fathers has gained far less attention.

Methods: Data were derived from the Maternal Anxiety and it’s Relation to

Infants’ Development (MARI) study. N = 109 expectant fathers were recruited

during mid-pregnancy (22 to 26 week of gestation). Lifetime anxiety and depressive

disorders (DSM-IV) were assessed with a standardized diagnostic interview (CIDI).

Paternal partnership characteristics and father-to-child attachments were assessed

using standardized questionnaires at the second trimester, 10 days after delivery and

4 months after delivery in N = 76 fathers. Analyses were based on bivariate, robust and

multivariate regression analyses.

Results: Fathers did not report an overall decrease in partnership quality during

the peripartum period. However, fathers with comorbid anxiety and depressive

disorders reported lower partnership satisfaction at postpartum, as compared

to unaffected fathers. Fathers with pure depressive disorders reported lower

intensity of antenatal attachment. Paternal antenatal partnership quality was

positively associated with antenatal father-to-child attachment. Furthermore,

antenatal father-to-child attachment, as well as ante- and postnatal partnership

quality in fathers, were positively related to postnatal father-to-child attachment.
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Conclusions: Antenatal father-to-child-attachment and paternal partnership quality

appear to be promising targets for the prevention of postnatal attachment problems in

fathers. The associations between partnership quality and attachment to the child further

support an interpersonal approach in perinatal research, treatment and intervention, and

may also feed into awareness programs that encourage expectant fathers to actively

engage in relationships as early as during pregnancy—both with the mother and the

unborn child.

Keywords: paternal attachment, paternal anxiety or depression, partnership quality, peripartum, fatherhood,

pregnancy, postpartum

INTRODUCTION

A range of studies has demonstrated that the transition into
parenthood is associated with substantial changes such as
an increased psychopathological vulnerability (1), changes in
partnership quality (2–9), and the development of an emotional
bond between parent and child (10). The majority of studies
to date has focused on mothers and their child (11). Albeit
the role of fathers has gained more importance in recent years
(12–15), evidence from the perspective of expectant fathers on
the concomitant developments during the peripartum period is
limited. In contrast to mothers, (expectant) fathers are often
harder to reach for perinatal research studies, entailing the risk
of a selection bias. Nonetheless, recruitment of only complete
families (i.e., mothers, fathers, and children participating jointly)
may not reflect the reality of family lifestyles and relationships.
Thus, it has to be kept in mind that the participation of fathers in
research is limited by selection and recruitment barriers.

For expectant mothers, prevalence rates and outcomes for
depressive and anxiety disorders during pregnancy have been
widely reported to be higher, when compared to the general
female population [e.g., (16–20)]. Similarly, expectant fathers also
appear to have an increased risk of depression in the perinatal
period (13, 21, 22). While the prevalence rate of depression in
men in the general population ranges between 3 and 6% (23–
25), a meta-analysis found that the rate of paternal depression
between the first trimester and 1 year postpartum was 10.4%
(15), which was also observed recently in a sample of expectant
fathers (26). There is also evidence for higher rates of anxiety
disorders during pregnancy in both mothers and fathers (27).
Further, maternal and paternal anxiety and depressive disorders
appear to be correlated, and may even accumulate in couples
(15, 28, 29). Some studies have also found support for paternal-
specific course patterns. For example, Leach et al. (30) did not
find higher rates of paternal depressive and anxiety disorders in
the peripartum period of up to 12 months after birth, but in the
periods before and after. However, conclusions on the impact
of paternal psychopathology during this period, and its complex
interplay with psychosocial variables, are hampered by diverging
study designs, assessment strategies, and the lack of prospective
longitudinal studies.

Peripartum anxiety and depressive disorders are often
associated with significant impairment and distress in mothers
and fathers, which may be reflected in altered partnership quality

(6, 15, 31–34). For instance, depressed spouses reported both
lower initial satisfaction and a higher decline in satisfaction from
the pre- to postpartum period (3). Additionally, couples with
a depressed partner were characterized by lower satisfaction
and more dysfunctional interaction patterns, including lower
communication and problem-solving ability, lower social
support, less self-disclosure and intimacy, higher negativity,
and a stronger focus on bodily and psychological complaints
(35–43). Cox et al. (3) similarly observed that marital satisfaction
in couples was high antenatally, but decreased during transition
to parenthood until the end of the child’s first year.

During transition to parenthood, interactions between
spouses become even more dynamic as the child and the
(expectant) parents gradually attach themselves to each other
in a triadic relationship (44–49). Within these relationships, a
correlating psychopathology of mothers and fathers represents
a further complication (15). An analysis in the MARI study on
(expectant) mothers showed that women with comorbid panic
disorder and major depression during the peripartum period
reported lower partnership quality and impaired postpartum
bonding to their child (50). However, attachment and bonding
research has suffered from the inconsistent use of varying
terms and concepts to describe these emotional relationships,
focusing predominantly on the interaction between mother
and child (51–53). Nonetheless, paternal attachment has been
conceptualized as antenatal and postnatal attachment (54), and
was found to be similarly important for child development up
to adolescence and young adulthood as maternal attachment.
For example, unpredictable relationships and insecure father-to-
child attachment were linked to externalizing and internalizing
mental disorders in adolescence [e.g., (55, 56)]. Secure paternal
attachment was also found to compensate for impaired child-
to-mother attachment (57, 58). Göbel et al. (59) recently
reported that fathers with higher levels of avoidant attachment
reported lower bonding intensity. Albeit these latter findings
were based on cross-sectional analyses in small samples, they
point to the dynamic associations between paternal well-
being, partnership characteristics, and attachment to the child.
Nevertheless, evidence on paternal attachment and its interplay
with paternal mental health and partnership characteristics from
prospective studies remains limited. Studies on perinatal mental
health will most likely benefit from prospective insights into
the nature, course, and interplay of these factors from the
perspective of fathers. Hence, we aim to (1) depict changes
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in partnership quality in fathers across the peripartum period
and (2) determine cross-sectional and prospective associations
between partnership quality during this period with antenatal
and postnatal father-to-child attachment. For both aims, the role
of paternal anxiety and depressive disorders will be considered.
We expect (H1) postnatal partnership quality to be lower than
antenatal partnership quality, (H2) positive associations between
antenatal and postnatal father-to child attachment, and (H3)
positive associations between partnership quality and father-to-
child-attachment. The role of paternal anxiety and depressive
disorders, alone and in combination with maternal anxiety and
depressive disorders, will be explored based on mixed findings
from previous research.

MATERIALS AND METHODS

TheMaternalAnxiety in Relation to Infant Development (MARI;
01/2009–09/2012). Study includes a prospective-longitudinal
study of (expectant) mothers (expectant), fathers, and their
children, based on a regional epidemiological sampling of
pregnant women and their partners.

A total of 533 pregnant women were approached by the
study team in 22 gynecological outpatient settings in the
area of Dresden (Germany) and screened for inclusion and
exclusion criteria. N = 306 pregnant women were eligible
during early pregnancy from January 2009 until June 2010.
The MARI Study was carried out in accordance with the
American Psychological Association (APA) ethical standards and
was approved by the Ethics Committee of the Medical Faculty
of the Technische Universität Dresden (No: EK 94042007). For
further information on methods and design of the study, see
Martini et al. (19, 20).

The MARI Father Study
The MARI father study was designed to investigate the physical
and mental health of expectant fathers during the transition
to fatherhood, with special focus on paternal psychopathology
and psychosocial correlates of child development. Fathers were
assessed via face-to-face interviews and mailed questionnaires at
three assessment points, namely at week 22 to 24 of gestation
(F-T1), at 10 days after delivery (F-T2), and 4 months after
delivery (F-T3). At F-T1 and F-T3, paternal psychopathology
was comprehensively assessed using the standardized Composite
International Diagnostic Interview (CIDI) (60, 61). Psychosocial
variables, such as partnership quality or attachment, were
assessed using questionnaires and response booklets embedded
in the CIDI. At F-T2, birth related information (e.g., the fathers’
experience of childbirth and postnatal mood) was assessed
using questionnaires.

Recruitment of Expectant Fathers and
Participant Flow
At week 22 to 24 of gestation (expectant), mothers were asked
to contact their partner for participation in the MARI study.
N = 134 (out of 306, 43.8%) gave informed consent for the study
team to contact the (expectant) father by phone. Fathers were
then informed about the study aims, protocol, data handling,

and voluntariness. Inclusion criteria for fathers were sufficient
mastery of the German language, willingness, and time for
participation. Of the N = 134 fathers approached by the study
team, n = 109 both met the inclusion criteria and provided
informed consent to participate (Figure 1). Fathers received 10 e
as incentive for participation and a standard gift also valued
approximately 10 e. Due to the lack of a genetic paternity
test, mothers were asked at T2 about the biological father
of the unborn child. For all 109 fathers, mothers confirmed
biological paternity.

Within the total study population of the MARI study
(n= 306), we found substantial differences in sociodemographic,
neonatal, and psychosocial characteristics between mothers
participating with (n = 109/306) vs. without a partner
(n= 197/306) (Supplementary Table 1). In the sample of
parents participating jointly, mothers were significantly younger
and both parents were significantly better educated. Infants had
a significantly higher birth weight and were more often the first
child of their parents. Also, both parents reported a significantly
higher social support after delivery and a higher partnership
quality before and after delivery.

Variables Assessed
Paternal Anxiety and Depressive Disorders

Diagnostic assessment of paternal anxiety and depressive
disorders was based on the Computer-Assisted Personal
Interview (CAPI) version of the Composite International
Diagnostic Interview [CIDI; (61)]. The CIDI is a modified
version of the World Health Organization CIDI [WHO-
CIDI: (62)] and allows for a fully standardized assessment of
symptoms, syndromes, and diagnoses of DSM-IV-TR/ ICD-10
mental disorders with established reliability, procedural validity,
and excellent psychometric properties in the assessment of
anxiety and depressive disorders (63, 64). At F-T1, paternal
psychopathology prior to conception was assessed with the
lifetime version of the CIDI, including information regarding
onset, recency, severity, comorbidity, and impairment of anxiety
and depressive disorders. At follow-up assessments, the interval
version of the CIDI was used to assess the course of symptoms
and syndromes throughout pregnancy and after delivery. At
each assessment point, participants completed several additional
questionnaires to assess the course of psychopathological
symptoms and further relevant constructs [see (19)]. Interviews
were conducted by psychologists who had received 1 week of
intensive training, including the CIDI standard training (61).
The interviewers were monitored closely throughout the field
period by experienced supervisors (clinical psychologists). Based
on lifetime diagnostic information at F-T1, participants were
allocated to one of the following initial diagnostic groups,
equivalent to the MARI main study [cf. (19, 31)]: no anxiety
nor depressive disorder prior to pregnancy; pure depressive
disorder(s) prior to pregnancy or pure anxiety disorder(s) prior
to pregnancy; comorbid anxiety and depressive disorders prior
to pregnancy. To further depict the psychopathological load
in couples, information about maternal psychopathology was
considered as well [cf. (19)] resulting in three more diagnostic
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FIGURE 1 | Flow chart and retension rates of the MARI father study. F-T1 week 22 to 24 of gestation, F-T2 at 10 days postpartum, F-T3 at 4 months postpartum.
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groups, namely no partner affected, one partner affected, or both
partners affected by anxiety or depressive disorders.

Partnership Quality
Partnership characteristics were assessed among all expectant
fathers who indicated to currently having a partner at F-T1 and
F-T3 using the Partnership Questionnaire [PFB; (65)]. The PFB
contains 30 items (labeled never/very seldom, seldom, often, and
very often) assessing the dimensions communication (10 items),
quarreling (10 items), and tenderness (10 items). The individual
subscales can be accumulated to a total PFB score (overall
partnership quality). An additional single item (labeled very
happy, happy, somewhat happy, somewhat unhappy, unhappy,
and very unhappy) assesses current partnership satisfaction (“At
this moment, how happy do you think your relationship is?”).
The three-dimensional factor structure of the PFB has been
consistently confirmed. Internal consistency (Cronbach’s α =

0.88–0.95) and retest-reliability (range 0.68–0.85; N = 534), as
well as discriminant and predictive validity of the PFB have been
shown to be high (65–70).

Father-to-Child Attachment
Father-to-child attachment was assessed in fathers using the
German version of the 16-item Paternal Antenatal Attachment
Scale [PAAS; (71)] at F-T1 and the 19-item Postnatal Paternal-
Infant Attachment Scale [PPAS; (72)] at F-T3. Responses were
collected on an item-specific five-point Likert Scale, with one
representing the absence of feelings and five representing very
strong feelings toward the child. Translation and back-translation
of the original scales were part of the MARI study and based on a
German adaption of the original PAAS and PPAS (73, 74).

The PAAS depicts the overall antenatal attachment of the
father to his unborn child on a sum score and can be organized
into two subscales, representing its underlying dimensions
quality and quantity (intensity). Quality of attachment (six items)
refers to antenatal paternal experiences of bonding, tenderness,
and joy in the anticipated interaction with the child, as well as
perceived stress when imagining the loss of the unborn. The
subscale quantity of preoccupation (eight items) refers to the
extent and intensity of the father’s antenatal preoccupation with
the unborn child (e.g., “Over the past 2 weeks I have foundmyself
talking to my baby”). First evidence regarding the factorial,
construct, and discriminant validity of the original PAAS (71)
exists. Internal reliability of the PAAS sum score and subscales
were high at Cronbach’s α > 0.80 (46, 54). Recently, two factors
equivalent to the original quality and intensity dimensions were
identified for a German 13-item version of the PAAS; there, scale
reliability for the extracted factors was satisfactory to good, with
Cronbach’s α ranging from 0.71 to 0.82 (75).

The PPAS refers to the postnatal attachment of the father
to his child (here at 4 months postpartum), represented by
a sum score comprising the three subscales “patience and
tolerance,” “pleasure in interaction,” and “affection and pride.”
According to the original PPAS (72), the scales represent
the following underlying dimensions of the father-to-child
attachment construct: absence of irritability and other negative
affects (e.g., boredom) toward the child, as well as a lack of

resentment about the personal impact of fatherhood (subscale
“patience and tolerance”); experiences during actual interactions
with the child, such as feelings of pleasure, satisfaction,
and competence during “hands-on” interactions (e.g., the
desire to prolong such an involvement) (subscale “pleasure in
interaction”); stable and enduring ‘background’ feelings and
cognitions toward the child (e.g., a sense of belonging to the
child) (subscale “affection and pride”). Internal consistencies of
the original PPAS and its subscales are sufficient to good (46, 72).

Statistical Analyses
The software package Stata 14.1 (76) was used for all
analyses. Linear regressions were used to test associations
(standardized beta coefficients, β) between lifetime paternal
psychopathology at F-T1 (Four initial diagnostic groups: no
anxiety or depressive disorder, pure anxiety disorder, pure
depressive disorder, comorbid anxiety and depressive disorder;
three groups on psychopathological load of the couple: no
partner affected, one partner affected, both partners affected) as
predictor and partnership quality (overall partnership quality,
quarreling, tenderness, communication, and satisfaction) at F-
T1, F-T3 and changes (i.e., difference) from F-T1 to F-T3 as
outcomes. Since partnership quality has been shown to be lower
in older individuals (68), all analyses were adjusted for age at
baseline. Robust regressions were used in the event of violations
of assumptions for linear regressions. Linear regressions were
further used to assess associations between lifetime paternal
psychopathology at F-T1 with antenatal and postnatal father-
to-child attachment. Pairwise Pearson Correlations were applied
to test for correlations between partnership characteristics and
antenatal and postnatal father-to-child attachment. Univariate
and multivariate linear regressions were used to test for the
predictive value of antennal partnership quality and father-to-
child attachment for postnatal status. T-tests for independent
groups were applied to compare partnership characteristics
and father-to-child attachment between first-time fathers and
experienced fathers. Statistical analyses refer to n = 76
(expectant) fathers who indicated they currently live in a
relationship with the mother of the child and subsequently
provided information on their partnership quality at F-T1
or F-T3.

RESULTS

Sample Characteristics
Sample characteristics of fathers are listed in Table 1. Mean age
of fathers was 31.1 years (SD=5.79, Range 20–51 years) at F-T1.
Mean household income (net wage) ranged between 1,500 and
2,500 e which is representative for mid-income families in this
region of Germany.More than half of the fathers were unmarried.
Only one father was not living together with the mother of his
child at study entry, while the majority of fathers (93.1%) were in
a relationship with their child’s mother. About 2/3 of the fathers
were first-time-fathers; 65.2% of the fathers reported that the
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TABLE 1 | Sample characteristics of the MARI-father study at F-T1.

Total father

sample

(N = 109)

Fathers with information on

partnership and attachment

(N = 76)

Group

difference

n % n % χ² p-value

Age in years 20–29 53 48.6 33 43.4 T = 1.6905,

df = 107,

p = 0.0938

30–39 45 41.3 35 46.1

40–49 10 0.9 7 9.2

50–51 1 0.9 1 1.3

Marital status Married 42 38.6 34 44.7 5.6 0.087

Separated or divorced 4 3.6 3 4.0

Never married 63 57.8 39 51.3

Living together with partner at F-T1 Yes 102 93.6 76 100.0 2.8 0.262

No 1 0.9 0 0.0

Missing 6 5.5

Number of prior deliveries in female

partner

0 71 65.1 48 63.2 1.1 0.664

1 29 26.6 21 27.6

2 or more 9 8.3 7 9.2

Educationa No degree 2 1.8 1 1.3 1.3 0.777

9th grade 5 4.6 3 4.0

10th grade 26 23.9 20 26.3

High school 34 31.2 23 30.3

University 42 38.5 29 38.2

Current occupationa,b Unemployed 6 5.5 3 4.0 1.2 0.364

Employed 76 69.7 58 2.3 0.173

Student 22 20.2 12 15.8 3.0 0.118

Other 8 7.4 5 6.6 0.2 0.696

Monthly household income in e after

taxesa
Less than 500 9 8.3 4 5.3 5.8 0.406

500 to 1,500 46 42.2 30 39.5

1,500 to 2,500 30 27.5 22 29.0

2,500 to 3,500 16 14.7 13 17.1

3,500 to 4,500 6 5.5 5 6.6

More than 4,500 2 1.8 2 2.6

Planned pregnancy For quite some time 39 35.8 31 40.8 6.1 0.116

Currently planned 32 29.4 26 34.2

Planned for later 18 16.5 12 15.8

Not planned at all 14 12.8 7 9.2

Missing 6 5.5 0 0.0

Wanted pregnancy Very much 78 71.6 58 76.3 1.3 0.741

Much 21 19.3 16 21.1

Rather not 3 2.7 1 1.3

Not at all 1 0.9 1 1.3

Missing 6 5.5 0 0.0

Biological paternitya Yes 109 100.0 76.0 100.0 n.a.

No 0 0.0 0.0 0.0

Paternal psychopathology No anxiety or depressive disorder 62 56.8 45 59.2 1.3 0.741

Anxiety disorder only 32 29.4 20 26.3

Depressive disorder only 5 4.6 4 5.3

Comorbid anxiety and depressive disorder 10 9.2 7 9.2

Psychopathological load No anxiety or depressive disorder in either

parent

25 22.9 19 20.0 1.4 0.160

One parent affected 54 49.5 37 48.7

Both parents affected 30 27.5 20 26.3

a Indirect information from expectant mothers. bMultiple choice.

N, number; %, percentages. n.a., not applicable; X2, Chi Square Test; p, significance level at 0.05.
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pregnancy was planned and 71.6% indicated that the pregnancy
was wanted.

At F-T1, 56.8% (n = 62/109) of the fathers did not report
any lifetime anxiety or depressive disorder. Rates for any lifetime
anxiety disorder was 29.4% (n = 32/109), while the rates for any
depressive disorder was 4.6% (n = 5/109); 9.2% (n = 10/109)
reported comorbid anxiety and depressive disorder.

Fathers who could be retained in the study throughout the
peripartum period (N = 76) did not differ from fathers in the
total sample with regard to partnership quality and father-to-
child attachment (Table 1). Further, there was no selective drop-
out of fathers with any anxiety or depressive disorder after F-T1
(Pearson Chi2= 1.8499; Fisher’s Exact= 0.928) or F-T2 (Pearson
Chi2 = 2.1136; Fisher’s Exact = 0.724). No indications were
found for assortative mating in terms of higher participation rate
in fathers when mothers reported a lifetime anxiety or depressive
disorder (Pearson Chi2= 0.4532; Fisher’s Exact= 0.938).

With regard to the initial diagnostic groups, n = 45/76
reported no anxiety or depressive disorder prior to pregnancy,
n= 4/76 reported pure depressive disorder(s) prior to pregnancy,
n = 20/76 reported pure anxiety disorder(s) prior to pregnancy,
and n= 7/76 reported comorbid anxiety and depressive disorders
prior to pregnancy. For psychopathological load in couples,
no lifetime anxiety or depressive disorder prior to pregnancy
was reported for either mother or father in n = 19/76 cases.
In n = 37/76 cases, one parent was affected (i.e., lifetime
anxiety or depressive disorder prior to pregnancy in either
mother or father). Lifetime anxiety or depressive disorder prior
to pregnancy in both mother and father was observed in
n= 20/76 cases.

Partnership Quality During the Transition
to Fatherhood (H1)
Means and standard deviations for partnership quality at F-T1,
F-T3, and across time are presented in (Supplementary Table 2).
Fathers did not report any decrease in partnership quality across
the peripartum period, albeit there was a tendency for fathers
to report less tenderness (p = 0.063). Fathers also reported less
satisfaction at F-T3 than at F-T1 (t = 2.87, df= 73, p= 0.005).

First-time fathers (n= 48/76) and experienced fathers did not
differ on PFB sores at F-T1, F-T3, or throughout the peripartum
period. However, fathers who scored lower on partnership quality
at F-T1 had a higher chance to drop-out during the MARI father
study on F-T2 or F-T3. This was shown through lower scores
on the PFB subscale communication (N = 76; t = 2.10, p =

0.038) and in terms of lower satisfaction with partnership (N =

76, t = 2.39, p= 0.019).
Taking lifetime paternal psychopathology into account,

fathers with comorbid anxiety and depressive disorders prior to
pregnancy reported lower partnership satisfaction at postpartum
(Beta = −1.65, 95% CI: −2.48 to n = 0.82, p ≤ 0.050), as
compared to unaffected fathers (Table 2). With regard to changes
in partnership quality across the peripartum period, i.e., from
F-T1 to F-T3, fathers with pure depression reported increasing
levels of quarreling (Beta= 0.40, 95% CI: 0.32 to 1.93, p= 0.007).

For changes in overall partnership quality, other PFB subscales
and satisfaction, no associations with paternal psychopathology
were observed (Table 2).

Psychopathology in couples (i.e., no parent, one parent,
both parents affected) was not associated with overall
partnership quality and satisfaction at F-T3, and did not
predict any changes in partnership quality from F-T1 to F-T3
(Supplementary Table 3).

Father-to-Child Attachment During the
Transition to Fatherhood (H2)
Mean scores and standard deviations on antenatal and
postnatal father-to-child attachment are presented in
(Supplementary Table 4). As expected, antenatal and postnatal
father-to-child attachment were strongly interrelated (r = 0.64
for sum scores, p < 0.001).

No differences emerged for antenatal and postnatal
attachment between first-time fathers and experienced fathers
(details available upon request).

Taking lifetime paternal psychopathology into account,
fathers with pure depressive disorders reported lower intensity
of antenatal attachment (Beta = −2.77; 95% CI: −4.91 to −0.62,
p ≤ 0.050), as compared to unaffected fathers (Table 3).

Considering psychopathological load, antenatal quality of
attachment (Beta = −1.86, 95% CI: −3.60 to −0.11, p = 0.037)
and postnatal pleasure in interaction (Beta = −3.35, 95%
CI: −6.00 to −0.70, p = 0.014) was were lower when both
parents were affected, as compared to no parent being affected
(Supplementary Table 5).

Associations Between Partnership Quality
and Father-to-Child Attachment (H3)
Both antenatal and postnatal father-to-child attachments were
strongly related to partnership quality at F-T1 and F-T3.
However, no correlations were observed between antenatal or
postnatal attachment with changes in partnership quality across
the peripartum period (Table 4).

Based on linear regressions, overall partnership quality at F-
T1 was positively associated with overall antenatal father-to-child
attachment, as well as with antenatal attachment quality and
antenatal intensity of attachment (PAAS; Beta range between 0.27
and 0.44, p< 0.05), indicating higher levels of partnership quality
to be associated with more favorable attachment.

In univariate regression models (Table 5), postnatal father-
to-child attachment (PPAS) was predicted by antenatal father-
to-child attachment, antenatal partnership quality at F-T1, and
postnatal partnership-quality at F-T3. In a multivariate model,
antenatal attachment (Beta=0.6, T = 5.98, p < 0.01) but not
partnership quality (neither F-T1 nor F-T3) predicted postnatal
attachment in fathers.

Changes in partnership quality across the peripartum period
was found to be unrelated to postnatal father-to-child attachment
(Beta=0.09, T = 0.75, p= 0.458).
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TABLE 2 | Prospective associations of paternal psychopathology with paternal partnership quality and changes across peripartum.

F-T1 F-T3 Prospective associations with F-T3 Changes in F-T3 Prospective associations with changes across

peripartum (F-T3–F-T1)

M SD M SD b t p 95% CI M SD b t p 95% CI

PFB sum scorea No AD 68.77 11.40 68.55 12.46 −0.21 7.90

Pure A 69.24 10.89 66.96 12.19 −0.33 −1.17 0.240 −0.91 0.24 −2.28 7.89 0.00 0.03 0.978 −0.47 0.48

Pure D 66.00 11.03 63.19 11.84 −0.18 −0.32 0.750 −1.29 0.93 −2.81 8.45 −0.60 −1.30 0.196 −1.53 0.32

Comorbid AD 66.77 8.32 64.31 12.55 −0.15 −0.33 0.740 −1.02 0.74 2.46 7.53 −0.10 −0.27 0.785 −0.84 0.64

Communicationa No AD 23.30 3.77 23.86 4.52 0.56 3.57

Pure A 22.62 4.33 22.24 4.45 −0.15 −0.53 0.980 −0.72 0.42 −0.38 3.22 0.03 0.11 0.915 −0.45 0.50

Pure D 21.50 4.03 22.33 4.40 −0.69 −1.25 0.216 −1.8 0.41 0.83 2.66 −0.64 −1.41 0.163 −1.56 0.27

Comorbid AD 23.00 3.34 20.69 0.47 0.62 0.14 0.889 −0.82 0.94 2.31 3.59 −0.36 0.719 −0.09 0.60

Quarrelinga No AD 6.03 4.41 6.47 4.84 0.44 3.00

Pure A 4.48 3.93 5.29 4.04 −0.34 1.30 0.198 −0.18 0.87 0.81 2.27 0.20 0.95 0.344 −0.22 0.61

Pure D 3.83 2.52 6.00 5.67 0.27 0.53 0.597 −0.75 1.29 2.17 5.41 0.40 2.80 0.007 0.32 1.93

Comorbid AD 5.54 3.57 4.85 3.95 0.58 1.42 0.161 −0.23 1.39 −0.69 2.53 0.32 −0.08 0.940 −0.67 0.61

Tendernessa No AD 21.50 5.22 21.17 5.91 −0.33 4.03

Pure A 20.95 4.70 20.01 5.71 −0.34 −1.19 0.239 −0.92 0.23 −1.09 3.80 0.13 0.55 0.583 −0.35 0.62

Pure D 18.33 6.84 16.85 5.98 −0.25 −0.44 0.661 −1.36 0.87 1.48 3.90 −0.07 −0.15 0.884 −1.00 0.87

Comorbid AD 19.31 4.64 18.46 6.17 0.25 0.57 0.569 −0.63 1.14 −0.85 3.11 0.21 0.57 0.573 −0.53 0.96

Satisfaction No AD 4.52 0.74 4.24 0.87 −0.21 0.96

Pure A 4.57 0.75 4.24 0.94 −0.18 −0.65 0.517 −0.73 0.37 0.33 0.91 0.70 0.57 0.572 −0.34 0.61

Pure D 4.42 0.51 4.18 0.60 0.72 1.39 0.170 −0.32 1.77 0.18 0.60 0.14 0.12 0.908 −0.86 0.96

Comorbid AD 4.62 0.51 4.15 0.80 −1.65 −3.97 <0.050 −2.48 −0.82 −0.46 0.78 −1.02 0.310 −1.16 0.38

aResults based on robust regression.

PFB partnership quality questionnaire, pure A anxiety disorder only, pure D depressive disorder only, comorbid AD comorbid anxiety and depressive disorder.

b, unstandardised regression coefficient; M, mean, SD, standard deviation; t, T-Test; CI, confidence interval; p, significance level at 0.05. Bold values indicate statistical significance at p < 0.05. F–T1 week 22 to 24 of gestation; F–T2 at

10 days postpartum, F–T3 at 4 months postpartum.
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TABLE 3 | Prospective associations of paternal psychopathology with antenatal and postnatal father-to-child attachment.

N Mean SD B t p 95% CI

Antenatal attachment (PAAS)

PAAS sum score No AD 30 62.90 5.54

Pure A 21 62.71 6.32 −0.18 −0.11 0.911 −3.37 3.01

Pure D 12 60.00 5.98 4.17 –2.09 0.041 –8.15 –0.18

Comorbid AD 13 62.62 5.36 1.38 −0.72 0.477 −5.22 2.46

PAAS quality of attachment No AD 30 35.70 2.87

Pure A 21 35.14 3.15 −0.55 −0.72 0.473 −2.08 0.98

Pure D 12 35.25 2.86 1.20 −1.25 0.215 −3.10 0.71

Comorbid AD 13 35.15 2.03 1.19 −1.29 0.201 −3.03 0.65

PAAS intensity of attachment No AD 30 18.77 2.88

Pure A 21 18.86 3.17 0.09 0.11 0.915 −1.63 1.81

Pure D 12 16.33 2.71 –2.77 –2.57 0.012 –4.91 –0.62

Comorbid AD 13 18.46 3.43 0.59 −0.57 0.570 −2.66 1.47

Postnatal attachment (PPAS)

PPAS sum score No AD 30 75.97 9.10

Pure A 21 74.24 1.03 −1.73 −0.68 0.496 −6.62 3.31

Pure D 12 76.13 7.08 −0.43 −0.14 0.892 −6.71 5.85

Comorbid AD 13 77.05 6.82 0.58 0.19 0.850 −5.48 6.63

PPAS patience and tolerance No AD 30 31.53 4.47

Pure A 21 32.48 4.44 0.95 0.80 0.424 −1.41 3.31

Pure D 12 32.45 3.59 0.39 0.27 0.791 −2.55 3.33

Comorbid AD 13 32.86 3.42 0.87 0.62 0.540 −1.96 3.71

PPAS pleasure in interaction No AD 30 25.55 4.48

Pure A 21 23.35 4.58 −2.20 −1.81 0.074 −4.63 0.22

Pure D 12 24.49 3.84 −1.07 −0.70 0.483 −4.10 1.96

Comorbid AD 13 25.24 3.37 −0.32 −0.22 0.826 −3.24 2.60

PPAS affection an pride No AD 30 18.89 1.61

Pure A 21 18.41 2.32 −0.47 −0.97 0.333 −1.44 0.49

Pure D 12 19.18 0.72 0.25 0.41 0.682 −0.96 1.45

Comorbid AD 13 18.95 1.21 0.03 0.04 0.965 −1.14 1.19

PAAS, antenatal father-to-child-attachment; PPAS, postpartal father-to-child-attachment; pure A anxiety disorder only; pure D depressive disorder only; comorbid AD comorbid anxiety

and depressive disorder. b, unstandardised regression coefficient; M, mean; SD, standard deviation; t, T-Test; CI, confidence interval; p, significance level at 0.05. Bold prints indicate

statistical significance at p < 0.05.

DISCUSSION

This prospective study placed special emphasis on the
perspectives of fathers in the emerging relationships during
the peripartum period. Specifically, we investigated associations
between paternal antenatal and postnatal partnership quality,
and father-to-child attachment. A range of associations between
partnership quality and attachment, both cross-sectionally and
prospectively were observed, providing insights into perinatal
mental health in fathers.

In this sample of relatively healthy, supportive, and resilient
families, we found these associations to be less striking than
expected, particularly when compared to available data on
associations in mothers of the full study sample.

For fathers, a reduction of partnership quality and satisfaction
was observed to occur between antenatal and postnatal periods.
However, these differences across time were not found to be

statistically firm. This finding is in contrast to the results
from the MARI main sample of mothers, where women
with comorbid anxiety and depressive disorders reported less
tenderness during pregnancy, less postpartum tenderness, less
satisfaction, and less overall partnership quality, as well as a
decrease in communication from pre- to post-partum periods
(31). Since fathers reported generally lower partnership quality
than mothers, small changes in partnership quality in fathers
may have been more difficult to detect. Another explanation
might be that mothers evaluate their partnership more positively,
and communicate more openly about tenderness than their male
partners (68). Still, levels of paternal partnership quality in this
study were higher than in other samples (65, 68), which is likely a
direct result of the selective sample of highly engaged, supportive
fathers. In fact, fathers in our study were older than those from
the reference data, more interested in study participation, and
possibly more involved in the support of their offspring and
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TABLE 4 | Intercorrelations between partnership quality and father-to-child-attachment.

PFB F-T1 PFB F-T3 PFB change from

F-T1 to F-T3

PAAS F-T1 PPAS F-T3

r p r P r P r p r p

PFB F-T1 1.00

PFB F-T3 0.77 <0.001 1.00

PFB change 0.15 0.210 –0.52 <0.001 1.00

PAAS F-T1 0.46 <0.001 0.33 0.003 0.10 0.400 1.00

PPAS F-T3 0.38 <0.001 0.27 0.018 0.09 0.458 0.64 <0.001 1.00

r pairwise Pearson correlation, p < 0.05. Bold prints indicate statistical significance at p < 0.05.

PFB, partnership quality; PAAS, antenatal father-to-child-attachment; PPAS, postnatal father-to-child attachment; F–T1 week 22 to 24 of gestation; F–T3 at 4 months postpartum.

partner. In addition, fathers who presented lower scores in the
PFB communication and partnership satisfaction subscales were
more likely to drop out at subsequent assessments.

Our study adds to previous research (46, 59), that father-
to-infant attachment develops similarly as mother-to-infant
attachment during the transition to parenthood. Furthermore,
this is the first study that shows longitudinal associations between
antenatal and postnatal attachments.

In accordance with the mothers of the full study sample,
pure anxiety or depressive disorders in expectant fathers were
unrelated to postpartum partnership quality. As only 5 out of
109 fathers (4 out of 76) were diagnosed with pure depression,
this group was most likely too small to confirm previous findings
on the relationships between paternal depressive disorders and
attenuated partnership quality (36, 37, 39–43). Still, depressive
fathers reported an increase of quarreling across the peripartum
period which was also observed in the MARI mother sample
(31) and other studies (36, 37, 39–43). These findings may
be explained by less frequent and less in-depth conversations,
higher levels of negativity and hostility, and limited problem
solving skills in couples with a depressive partner (77, 78).
No changes were found for other partnership characteristics
such as communication, suggesting a possible decrease in
partnership quality despite stable communication quantity
among depressive fathers.

The impact of anxiety and depressive disorders in at least one
parent before and after pregnancy for the physical and mental
well-being of the family [e.g., (79, 80)] and the child [e.g., (81)]
has been reported in a number of other studies. In our analysis,
psychopathological load in couples was unrelated to partnership
quality but related to unfavorable father-to-child attachment
both ante- and postnatally. The activation and development of
the caregiver abilities during the peripartum period in terms of
feelings, cognitions, and infant related behaviors (i.e., parent-
to-child attachment) is pivotal for later interaction with the
child (82–84) and its development (85). Our findings add to
conclusions from mother samples, that also in fathers, the
development of antenatal attachment may be hampered by
psychopathology and thereby affecting the child’s development
for fathers (86).

Along with findings from the MARI mother sample, results
may indicate that lower partnership quality, lack of intimacy,
and loss social support during peripartum increase perceived

TABLE 5 | Univariate associations of antenatal attachment and partnership quality

with postnatal father-to-child attachment.

Postnatal father-to-child attachment (PPAS)

b SE Beta t p R2

PAAS F-T1 sum

score

0.97 0.13 0.64 7.21 <0.001 0.41

PFB F-T1 0.19 0.08 0.27 2.42 0.018 0.07

PFB F-T3 0.31 0.09 0.38 3.49 0.001 0.14

Univariate linear regressions; b, unstandardised regression coeffizient; SE, standard

error; BETA, standardized regression coefficient; t, T-value; R2 variance explained; p,

significance level at p < 0.05, bold prints indicate statistical significance at p < 0.05.

PFB partnership quality; PAAS antenatal father-to-child-attachment; PPAQ postnatal

father-to-child attachment.

stress and pose mothers at risk for (post-partum) depressive
disorders, unfavorable mother-child-interactions or regulation
problems (regulatory disorders) in the child. A vicious circle may
enfold, involving fathers to compensate. In case paternal support
isn’t enough, fathers are themselves at risk for mental disorders
such as depressive or anxiety disorders, diminishing partnership
quality and attachment to the child.

LIMITATIONS

Interpretation of the observed associations should be made in
respect to the strengths and weaknesses of the study’s design,
sampling, assessment, and analyzing procedures. This is one
of the few prospective investigations on paternal perinatal
mental health including a multiwave assessment to map the
variety and multitude of experiences for expectant fathers.
Retention rates of the study were generally high: 82.84%
of fathers could be retained in the study until 4 months
postpartum. However, selective drop out was observed for fathers
with lower partnership quality at F-T1, likely leading to an
underestimation of peripartum changes in partnership quality
and its associations with father-to-child attachment. Rates for
paternal depressive disorders prior to pregnancy were lower
than lifetime rates in the general male population (87), while
for anxiety disorders these rates were comparable. However,
small numbers may have limited the fine-graded analyses.
Further, other paternal disorders such as alcohol use disorder
or externalizing behaviors were not taken into account. To
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ensure comparability to other studies, assessments were based on
standardized and established diagnostic instruments. Although
the German versions of both questionnaires for the assessment
of father-to-child attachment were translated specifically for
this study and replication and validation of findings in other
(German) samples is warranted, the questionnaires have already
demonstrated satisfactory to excellent psychometric properties
and allow for a multifaceted evaluation of partnership quality,
both cross-sectionally and prospectively. Sampling was restricted
by inclusion criteria of the MARI main study, and the fact
that fathers were only recruited given informed consent of
the mother. Although unlikely, the incentive offered to recruit
mothers and fathers might have introduced an additional bias.
Despite its elaborate recruitment strategies, the MARI study was
confronted with the typical problem of a higher representation of
subjects with a good socio-economical background (i.e., higher
educational levels, normal birth weight, higher social support,
etc.) relative to the average population. This phenomenon
showed even more in our subsample of parents who participated
jointly. The sample of fathers may have differed from the
general population in terms of time for study participation, work
load, and single income pressure. For example, mothers with
lower levels of stress or psychopathological strain were more
likely to provide informed consent to contact their partner.
Similarly, fathers with lower levels of strain were more likely
to be interested in participating. Furthermore, parents who
participated together were more often first-time parents and
better educated. They also reported higher levels of social support
and partnership quality. Thus, this subsample seemed to have
the best conditions for a healthy transition from pregnancy to
early infancy. Consequently, our results cannot inform about the
relationships in high-risk families but rather shed some light on
the relationships in a favorable environment and which variables
should be addressed with regard to prevention.

CONCLUSION

Transition into parenthood involves physiological, psychological,
and social adjustments for the couple (88). Distressed parents
may benefit from interdisciplinary support focusing on perinatal
mental health and antenatal bonding, for example through

interventions that aim to strengthen the couple’s relationship,
provide strategies to cope with postpartum sleep deprivation,
promote parental task sharing after birth, or encourage
supportive communication skills in partners to relieve feelings
of parental unworthiness or anger toward the child. Still, more
research is warranted to determine how couples at risk can be
attracted to actually participate in clinical psychological research
and interventions to understand and improve their emerging
relationships during the transition to parenthood and thus
promote (mental) health development in the families.
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