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Abstract
Today, there have been limited screening tools for assessing fathers’ emotional
well-being during the perinatal period. The theoretical framework of the existing
measurements did not specifically focus on fathers’ perinatal experiences. Therefore,
these tools may not be the most appropriate scale for assessing emotional well-being of
fathers in a perinatal context.
This dissertation aimed to develop and validate a new measure named the
Multidimensional Paternal Perinatal Scale (MPPS). The MPPS helps to identify fathers
at risk of poor emotional well-being. The MPPS consists of two versions; the antenatal
version and the postnatal version.
The MPPS was developed based on a comprehensive literature review and semistructured interviews with antenatal and postnatal fathers. A mix of qualitative and
quantitative approaches were used to evaluate the content validity and the inter-rater
reliability of the MPPS. Principal component analysis was used to reduce the item pool,
and Exploratory Structural Equation Modelling helped to identify the underlying structure
and dimensions of the MPPS. The MPPS construct for each version was evaluated as a
second-higher order construct using Partial Least Square-Structural Equation Modelling.
The internal consistency and the composite reliability of the MPPS were evaluated. The
discriminant validity of the MPPS was evaluated using a discriminant measure. The
concurrent validity of the MPPS was established through the examination of the MPPS’s
predictive ability through group differentiation (i.e., depressed versus non-depressed
fathers, anxious versus non-anxious fathers, and stressed versus non-stressed fathers).
Finally, the optimal cutoff scores for each version of the MPPS were identified using
Receiver Operating Characteristic Analysis.
The final antenatal version of the MPPS contains 19 items and the postnatal version
includes 28 items. The internal construct validity, discriminant validity, and concurrent
validity of the ANT-MPPS and POST-MPPS were established. Both versions of the
MPPS can identify fathers at risk of poor emotional well-being during the antenatal and
postnatal periods. The proposed cutoff score for the ANT-MPPS is 23.5 for depression,
41.5 for anxiety and 38.5 for stress. As for the POST-MPPS, a cutoff score of 64.5 is
recommended for depression, and a 65.5 cutoff score for anxiety and stress. Both versions
XVII

demonstrated excellent reliability (i.e. Antenatal composite reliability =.91, postnatal
composite reliability=.95)
This dissertation demonstrates that the MPPS is a valid and reliable screening tool
for assessing perinatal fathers’ emotional well-being. The MPPS is a considerable
addition to the paternal perinatal literature, and it has a clinical and research utility. That
is clinicians applying this tool cannot only identify fathers at risk of developing emotional
problems but also have information to specifically target factors impacting fathers’
emotional well-being during therapeutic intervention. Researchers are encouraged to
replicate reliability and validity of the scale across different groups of fathers.
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Chapter 1. Introduction

Pregnancy and childbirth affect a father’s emotional well-being. While the literature
has considered perinatal 1 emotional well-being 2 for decades as a mental health issue
affecting mothers only, this perception has changed over recent years, as fathers have
been shown to be emotionally impacted by perinatal challenges. This gender-based
perception contributed to a common belief that fathers are protected, compared to
mothers, from the effect of the pregnancy’s hormonal changes and poor perinatal
emotional well-being. Studies consistently show that fathers also experience hormonal
changes during the perinatal period (Berg & Wynne-Edwards, 2001; Storey, Walsh,
Quinton, & Wynne-Edwards, 2000). These-studies-suggest-that-fathers-have-lowertestosterone-and-cortisol-levels-and-a-higher-estradiol-concentration-than-non-fathers.
The reasons for these hormonal variations during the perinatal period are still unclear.
Physical changes are also evident in perinatal fathers. Brott (2011) found that perinatal
fathers may experience developmental symptoms such as weight gain and nausea. The
perinatal changes are not limited to biological and physical changes, but also
environmental and social changes (Fägerskiöld, 2008). For example, fathers are likely to
face an increase in their responsibilities and a lack of sleep after the childbirth. They are
less likely able to socialise as before the child-birth (e.g. going out with their friends or
attending family events) (Fägerskiöld, 2008). These perinatal changes are likely to impact
fathers’ emotional well-being and increase their risk of experiencing depression, anxiety
and stress. In this dissertation, the ‘poor emotional well-being’ term has been used to
encapsulate depression, anxiety, and stress.
The prevalence of poor emotional well-being in antenatal and postnatal fathers is
high. Goodman (2004) reports that in their community sample, postnatal depression
varied from 1.2% to 25%. This prevalence of postnatal depression rises to 50 percent
when fathers live with mothers experiencing postnatal depression (Ramchandani et al.,
2005). Symptoms of anxiety have also been shown to be very common in perinatal

1

Perinatal refers to the period of pregnancy and the twelve months after the childbirth.

2

Poor emotional well-being in this dissertation refers to depression, anxiety, and stress. (P. Ramchandani,
Stein, Evans, & O'Connor, 2005)

1

fathers. A more recent systematic review found 4% to 16% of antenatal fathers are likely
to experience anxiety, while 2% to 18% of postnatal fathers are likely to present anxiety
(Leach, Poyser, Cooklin, & Giallo, 2016). While the prevalence of depression and anxiety
have been identified in previous literature, there are no publications about the prevalence
of stress in fathers.
Poor paternal emotional well-being during the perinatal period has a dramatic
impact on fathers’ family and society. It has been recognized that fathers’ poor emotional
well-being has negative impacts on a child’s well-being and development. For instance,
poor paternal perinatal emotional well-being has been linked to a child’s hyperactivity,
emotional dysregulation and behavioural problems (Davis, Davis, Freed, & Clark, 2011;
Van den Berg et al., 2009). Children-of-depressed-fathers-are-twice-as-likely-toexperience-psychiatric-disorders-as-children-of-non-depressed-fathers-(Ramchandani et
al., 2008). In addition to enduring effects on the child, fathers' perinatal poor emotional
well-being has a significant influence on the mother. When the father is experiencing poor
emotional well-being, the mother is less likely to receive emotional and physical support
from the father, which also has impact on their conjugal relationship (Ramchandani et al.,
2005). The impact of poor paternal emotional well-being in fathers is not limited to the
child and the mother, but also includes society. It has a great impact on fathers’ occupation
productivity (Hilton, Scuffham, Vecchio, & Whiteford, 2010). For instance, Deloitte
Access Economics (2012) reported on 24,979 fathers experiencing perinatal depression
and estimated Australia’s losses of productivity because of poor perinatal emotional wellbeing to be $223.75 million. These findings highlight the detrimental consequences that
poor paternal emotional well-being has on the father’s family and community at large.
Given the high prevalence and the associated negative outcomes of fathers’ low
perinatal emotional well-being, it-is-important-to-screen-fathers-at-risk-of-developingpoor-emotional-well-being-(i.e. depression, anxiety and stress). Paternal perinatal
depression is recognised as a major depressive disorder that happens during the pregnancy
period and the first year after the child’s birth (Habib, 2012). To-date, no specific
diagnostic criteria exist for identifying paternal perinatal depression. In contrast, the
DSM-V (Diagnostic and Statistical Manual of Mental Disorders, 5th edition) recognises
perinatal depression in mothers as a major depression with onset of peripartum
(Association,

2013).

Health

practitioners

diagnose

perinatal

paternal

depression according to the same criteria as for maternal perinatal depression (Kim &
Swain, 2007; J. Paulson & S. Bazemore, 2010). As for the identification of anxiety and
2

stress in perinatal fathers, few guidelines exist to support such diagnoses (Leach et al.,
2016).
Currently, two tools are used to screen fathers’ poor emotional wellbeing: the
Edinburgh Postnatal Depression Scale (EPDS) and the Gotland Male Depression Scale
(GMDS). The review of these scales suggests they do not have sound theoretical
underpinnings. They were not originally developed to measure poor emotional well-being
in fathers. In other words, the underlying theoretical framework of these scales was not
originally based on antenatal and postnatal fathers’ experiences. The Edinburgh Postnatal
Depression Scale is used for evaluating mothers’ depressive symptoms after childbirth
without emphasising somatic symptoms of depression, which might be due to normal
physiologic changes associated with pregnancy and childbirth (Cox, Holden, & Henshaw,
2014). Thus, the EPDS may not be compatible with fathers’ perinatal experience, given
that the EPDS does not assess specific somatic symptoms of depression experienced by
perinatal fathers (Carlberg, Edhborg, & Lindberg, 2018). The second of the tools
mentioned above, the Gotland Male Depression Scale, was developed for the general
male population, taking into consideration their symptoms that differed from the common
depressive symptoms found among females (Rutz, Wålinder, Rhimer, & Pestality, 1999),
such as irritability, anger attacks, aggression, and fatigue. Given that this scale was
developed based on the experience of the general male population and in a broad, general
context, it may not be the most appropriate scale for assessing emotional well-being in a
perinatal context. Overall, the theoretical framework of the existing measurement tools
(i.e. EPDS and GMDS) were not developed based on fathers’ perinatal experience.
An examination of existing scales (i.e. EPDS and GMDS) reveals the focus of these
measurements on assessing symptoms of depression in fathers during the perinatal period.
There is no male-specific perinatal screening tool that helps to identify the contextual
perinatal challenges of fathers, and the paternal precursors of poor emotional well-being
during the perinatal period. This means there is currently no measurement tool that
considers paternal antenatal and postnatal precursors in assessing fathers at risk of
depression, anxiety and stress.
Statement of the Problem
The literature highlighted several gaps in measuring fathers’ perinatal emotional
well-being. First, there is a need for a measurement tool with an underlying theoretical
framework sensitive to perinatal fathers’ experiences to measure their emotional
3

wellbeing. Second, there is a need for a preventive measurement tool that assesses the
precursors of poor emotional well-being rather than assesses the symptoms of poor
emotional well-being. Lastly, there is a need for an inclusive measurement tool that helps
to identify-fathers-at-risk-of-experiencing-all-types-of-poor-emotional-well-being-(e.g.
anxiety and stress), as well as depression. These three identified gaps indicate that the
measures researchers and clinicians have been using to assess the emotional well-being
of fathers during antenatal and postnatal periods were not specifically designed for
assessing fathers’ emotional well-being.
Overview of the Thesis
As-previously-indicated, this thesis reports on the development of the
Multidimensional

Paternal

Perinatal-Scale

(MPPS).

Chapter

Two

offers

a-

comprehensive-critical literature-review from which to construct a conceptual framework
of fathers’ perinatal experiences and to identify potential precursors. Chapter Three
describes the qualitative study where fathers were interviewed for their experiences and
challenges during the antenatal and postnatal periods. The qualitative method was chosen
to obtain a greater understanding of fathers’ perceptions of their new roles and their ability
to manage these new challenges. The qualitative data was analysed applying the
constructivist approach by identifying broad themes impacting fathers. Chapter Four
builds on the previous qualitative themes and creates items to measure the identified
themes. A panel of clinical experts are asked to rate the items on clarity and relevance to
the individual themes. Chapter Four reports on the content validity and inter-rater
reliability of the MPPS. Chapter Five describes a pilot test of the newly created MPPS
measure. It describes the Principal Component Analysis (PCA)applied to assess item
loadings and selecting the best items for the sub-scale development of the MPPS. Chapter
Six tests the internal validity of the MPPS construct as well as confirming the underlying
structure of the MPPS using Exploratory Structural Equation Modelling. In Chapter
Seven, the internal construct validity of the MPPS as a second higher order was examined
using Partial Least-Square Structural Equation Modelling (PLS-SEM). The convergent
validity and discriminant validity of the MPPS subscales were examined and the best
model fit was identified. In Chapter Eight, both concurrent and discriminant validity were
evaluated. The ability of the MPPS to distinguish between fathers experiencing poor
emotional well-being and those not, was established. Additionally, in this chapter, an
optimal cut-off score is identified.
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Chapter 2. Literature Review: Development of a Conceptual Framework to
Identify Factors and Challenges Impacting Perinatal Fathers
(This chapter has been published in a peer review journal: Gemayel, D. J., Wiener, K. K., & Saliba, A. J. (2018).
Development of a conceptual framework that identifies factors and challenges impacting perinatal fathers. Heliyon, 4(7), e00694.)

The importance of theory in developing a measurement tool with latent construct
cannot be overstated. Several researchers have highlighted the importance of theory in
measurement (Cronbach & Meehl, 1955; Loevinger, 1957). In social science, a
psychometric tool measuring a latent construct should be grounded in a theoretical
framework. The relevance and usefulness of an abstract latent construct depends on its
conceptualisation within a theoretical framework, as an antecedent or consequence of
other latent constructs (Netemeyer, Bearden, & Sharma, 2003). This means, what does
the latent construct of interest predict, or by what can the latent construct be predicted?
In this study, the development of the Multidimensional Paternal Perinatal Scale (MPPS)
has begun by conceptualising a comprehensive theory of the MPPS based on a thorough
review of the literature.
Abstract
To date, a father's ability to cope with fatherhood in the perinatal period has
received limited attention in the literature. Recent studies have shown that both mothers
and fathers are challenged by the demands of parenthood. The challenges experienced by
fathers during the perinatal period are explored and specific risk factors are identified.
The aim of this paper is to develop a framework embedding the identified risk factors into
a theoretical model that can be applied when predicting paternal emotional well-being.
For this literature review, English-language peer-reviewed papers going as far back as
1990 have been studied and databases, including PubMed, CINAHL, SCOPUS,
PsycINFO, EBSCO, and ProQuest Dissertations and Theses, also examined. The results
of the literature review reveal a number of factors which can be aggregated into four
clusters: vulnerability factors, precipitating factors, coping style, and socio-cultural
factors. The literature review was limited as it only examined English-language based
peer-reviewed articles. The suggested model is based on various theoretical concepts and
empirical findings. The application of this model could assist clinicians in the
identification of at-risk perinatal fathers, and it could help target interventions for specific
challenges experienced by perinatal fathers.
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Introduction
Background.
It is well established that parents are exposed to major life changes during the
perinatal period (Bradley & Slade, 2011). Fathers also encounter life challenges
demanding complex adjustment and adaptation to the new baby. Several studies have
investigated the difficulties and challenges faced by mothers (Brunton, Dryer, Saliba, &
Kohlhoff, 2015), which resulted in the development of a conceptual framework. The
Milgrom, Martin, and Negri (1999) framework improved our understanding of mothers'
perinatal adjustment. In contrast, only limited research has examined perinatal challenges
for fathers, so to date, paternal perinatal challenges have not been explored in a
comprehensive way. This literature review will identify the available theoretical and
empirical literature on fathers' perinatal challenges and develop a comprehensive
conceptual framework.
Fatherhood transition affects a father's physical and emotional well-being (Schulz,
2016). Fletcher, Freeman, Garfield, and Vimpani (2011) pointed out that fathers report
many concerns during the perinatal period. The major concern for the father is their ability
to cope with the perinatal challenges and with balancing life and work (Fletcher et al.,
2011). Perinatal fathers have been shown to be at greater risk of experiencing heart attacks
and reporting lower health status than other men (Bartlett, 2004). Given the impacts of
fatherhood on the physical and emotional well-being of fathers, a more detailed
examination of the risk factors is warranted. R. J. Fletcher, Feeman, Garfield, and
Vimpani (2011)
Before exploring the factors impacting the emotional well-being of fathers, it is
important to define what is understood by emotional well-being. The World Health
Organization (1985) considers well-being as a state of physical, mental, and social
aspects. This review will specifically focus on the mental aspects of emotional well-being
and use ‘lower emotional well-being’ as an umbrella term to encompass depression,
anxiety, and stress.
The Identified Gap.
The examined perinatal literature suggests that mothers' challenges are different
from those of fathers. The Milgrom et al. (1999) model embedded mothers' factors and
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challenges in a conceptual framework and differentiated between “vulnerability factors,”
“precipitating factors,” and “socio-cultural factors” impacting the emotional well-being
of mothers during the perinatal period. This model suggests that these three factors play
an important role in the emotional well-being of a mother, with both precipitating and
vulnerability factors contributing to poorer emotional well-being than mothers with only
precipitating factors (Milgrom et al., 1999). In contrast, the impact of these factors is less
clear in fathers during the perinatal period. The review of the literature will examine
factors already identified for mothers and explore additional factors that may apply to
perinatal fathers. It is anticipated that this review will assist in the formulation of a
comprehensive model with a contextual focus on fathers’ ability to manage perinatal
challenges.
Like mothers, fathers also need to manage new demands and challenges. This paper
will apply the Milgrom et al. (1999) model in identifying fathers' new demands and
challenges and examine fathers' preparedness to manage the challenges of the perinatal
period.
a) What are the conceptual challenges impacting fatherhood? This paper will
review an existing maternal perinatal conceptual framework as it may apply to
fathers. That is, it will provide an evaluation of the identified challenges
experienced by mothers like vulnerability, precipitating, and perinatal sociocultural factors in the context of fatherhood.

b) How can paternal perinatal challenges be embedded in a conceptual
framework? This review will adapt the maternal model to fit the challenges
experienced by fathers.

c) Do paternal challenges differ between the antenatal and postnatal periods?
Differentiated challenges for fathers will be examined for the antenatal and
postnatal periods.

Materials and Methods
Acknowledging that fathers' and mothers' experiences show some similarity,
examination of the factors identified by the Milgrom et al. (1999) model was considered
a starting point. This review follows the method advised by Fink (2013) for conducting a
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literature review. It examines theoretical and empirical literature back to 1990 and
PubMed, CINAHL, SCOPUS, PsycINFO, EBSCO, and ProQuest Dissertations and
Theses were consulted.
The key search terms used to find relevant literature were “maternal perinatal
depression,” “maternal perinatal anxiety,” “paternal perinatal anxiety,” “paternal
perinatal depression,” “maternal perinatal conceptual framework,” and “paternal perinatal
conceptual framework.” This review will relate to all of these terms in aggregate as
emotional well-being.
Initially, the search identified 1020 articles. After removing the duplicates, the
number of articles reduced to 777. The process of screening excluded 687 articles because
they did not relate to fathers or men, did not address antenatal or postnatal periods, and
did not address the low emotional well-being factors of perinatal fathers. The remained
45 articles were considered relevant to this current review. Literature reviews and
qualitative studies were not excluded (Figure 1).
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Figure 1. Review flow diagram.
Challenges and Factors Embedded in the Maternal Perinatal Conceptual
Framework.
The vulnerability factors in the Milgrom et al. (1999) conceptual framework are
factors experienced by mothers before pregnancy and are considered to increase mothers'
susceptibility to postnatal depression. Vulnerability factors include historical experiences
and personality factors. In contrast, the precipitating factors relate to current stressful
events, issues, and challenges that arise during the perinatal period and may affect the
emotional well-being of mothers. The Milgrom et al. conceptual framework differentiates
9

between precipitating factors for each stage of the perinatal period. Mothers in the
antenatal period (before childbirth) experience different challenges from mothers in the
postnatal period (after childbirth and up to one year after this event). Apart from the actual
challenges, the literature also considers the perception of challenges by considering one's
personal appraisal of precipitating factors and ability to cope during the perinatal period
as key influences on the emotional well-being of mothers. Lastly, since the perinatal
period happens in a social-cultural context, it is important to consider social and cultural
factors and their impact on mothers' experiences. The identified social and cultural factors
Table 1 Milgrom’s Conceptual Framework Factors of Maternal Postnatal Depression
Milgrom’s Conceptual Framework Factors of Maternal Postnatal Depression
Vulnerability Factor Sociocultural
Factors

Precipitating Factors Appraisal

Personality and
cognitive style

Unemployment

Lack of support

Childhood and
family experiences

Incongruence
Labour
between real life of complications
perinatal period and
expectations
History of perinatal Unrealistic image
Mother's illness
depression
about motherhood or
motherhood myth
History of
Infant demands
premenstrual
syndrome
Poor marital
Financial stressors

Lack of social
support
Maladaptive coping
style

relationship

Previous Negative
life events
Note. Data from Milgrom et al. (1999).
Results
Identified Contextual Factors as They Relate to the Emotional Well-Being of
Fathers
The Milgrom et al. (1999) model identified four main factor types affecting the
emotional well-being of mothers: vulnerability, precipitating, socio-cultural, and coping
factors.
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Vulnerability Factors.
The paternal vulnerability factors are likely to be similar to the maternal
vulnerability factors, as they relate to personality traits, demographic characteristics and
historical life experiences that may influence emotional well-being in both parents. When
considering the Milgrom et al. (1999) model for fathers, the identified vulnerability
factors include personality and cognitive style, childhood and family experiences, history
of depression, marital relationship, and negative life events (Table 2). These factors and
their contribution to paternal emotional well-being will be examined below.
Table 2 Most Relevant Studies Included in the Current Review
Summary of Most Relevant Studies Included in the Current Review
Authors and
Sample size
Design
Research type
country of
study
Bielawska80 fathers.
measured 3cross-sectional
Batorowicz,
month
study
E., and
postnatally
KossakowskaPetrycka, K.
(2006) Poland

Boyce, P.,
Condon, J.,
Barton, J., and
Corkindale, C.
(2007)
Condon, J. T.,
Boyce, P., and
Corkindale, C.
J. (2004)
Australia

312 first-time
fathers

Assessed
20 weeks after
the pregnant
and reassessed
at 3, 6 and
12 months
postnatally
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longitudinal
study

Identified
factors
Mother's
depression
(r = .76, p < .0
01).
Divergence
between
prenatal hopes
and postnatal
daily life
experiences
(r = −0.68, p <
.001)
and marital
relationship sat
isfaction
(r = −0.65, p <
.001).
Neuroticism (F
(2,344) =
60.51,
p<0.000) with
(β= 0.45). Poor
marital
relationship (F
(2, 279) =
48.0, p<0.001,
R2= 0.25).
Social support
dissatisfaction
(F (10,217) =
13.23,
p<0.001,
R2=0.38).

Authors and
country of
study
BronteTinkew, J.,
Moore, K. A.,
Matthews, G.,
and Carrano, J.
(2007) USA

Sample size

Design

Research type

Identified
factors

2139 fathers

measured 12month
postpartum
time point.

cross-sectional
study

Buist, A.,
Morse, C. A.,
and Durkin, S.
(2003).
Melbourne,
Australia

294 first-time
fathers

assessed at
longitudinal
26 weeks
study
antenatally and
at 36 weeks
gestation; and
1 and 4 months
postpartum.

Race (High
prevalence in
Hispanic
participants
7.7%). Marital
status
(separated/divo
rced 6.5% vs.
cohabited
0.6%).
Employment
status
(unemployed
14.3% vs
employed
8.3%).
Lower
relationship
satisfaction (χ2
= 4.0, p < .05).
Fathers who
scored high on
gender role
stress, also
scored high on
EPDS.
Marital status
or cohabitation
relationship,
the views of
the mother's
personality
style, the
mother's
unresolved
issues,
mother's
perinatal
depression and
ability of
coping, and the
mother's
perception of
the marital
relationship.
The results
reported
R2 = .59, p < .
001on the

Dudley, M.,
92 fathers
Roy, K., Kelk,
N., and
Bernard, D.
(2001) Sydney,
Australia

postnatal
period

cross-sectional
study
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Authors and
country of
study

Sample size

Design

Research type

Gao, L.-L.,
Chan, S. W.C., and Mao,
Q. (2009)
Mainland
China

130 fathers

measured at 6
to 8 weeks
postpartum

Johnson, M.
P., and Baker,
S. R. (2004)
Midlands and
north east of
England

284 fathers,
but 68 of them
were bereaved
fathers).

Paulson,
J.F.B.,
Bazemore, S.D
(2010)

43 studies
involving
28004
participants

Assessed at the longitudinal
2nd trimester
study
of pregnancy,
at childbirth or
miscarriage,
and 1 year
postpartum or
miscarriage.
antenatal and
Meta-analysis
postnatal

Wang, S.-Y.,
and Chen, C.H. (2006)
Taiwan

83 postnatal
Fathers.

Assessed at
6 weeks
postpartum.
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cross-sectional
study

cross-sectional
study

Identified
factors
EPDS
and R2 = .62, p
< .001 on the
BDI). Positive
correlation
between
fathers and
mothers’
postnatal
depression was
found
(r = .34, p < .0
01 on the
revised BDI
and r = .23, p
< .05 on the
GHQ).
Lower
perceived
social support
(r = −.58, p < .
01). Higher
perceived
stress
(r = .58, p < .0
1). Maternal
depression
(r = .37, p < .0
01).
Avoidantorientated
coping (R2
change=0.24,
F (11, 212)
=7.41,
p<0.001)
Partner's
depression:
positive
correlation and
moderate in
size (r=0.308;
95% CI,
0.2280.384).
Low selfesteem
(r = .43, p < .0
1)

Authors and
country of
study
Wee, K.Y.,
Skouteris, H.,
Pier C.,
Richardson,
B., Milgrom J.
(2011)
Zelkowitz, P.,
and Milet, T.
H. (1997)
Canada

Sample size

Design

Research type

Identified
factors

30 relevant
articles (from
1996 and
2009)

antenatal and
postnatal

Systematic
Review

Poor
relationship
satisfaction

50 fathers who
had postnatal
depression and
50 fathers
whose partners
were not
postnatally
depressed.

Assessed
around
6 weeks
postnatally

cross-sectional
study

Stress from
work (42% of
the index
group as
compared to
14% from the
control
group, p < .01)
. Economic
pressures (20%
of the index
group as
compared to
6% of the
control
group, p < .05)
. Social and
family support
(40% (index)
versus 60%
(control); 44%
(index) versus
66% (control);
38% (index)
versus 62%
(control)
respectively,
all at p < .05).

Zelkowitz and Milet (1997) studied 50 fathers who had postnatal depression and 50
fathers whose partners were not postnatally depressed.They assessed at around 6 weeks
postnatally.Cross-sectional study stress from work (42% of the index group as compared
to 14% from the control group, p < .01). Economic pressures (20% of the index group as
compared to 6% of the control group, p < .05). Social and family support (40% (index)
versus 60% (control); 44% (index) versus 66% (control); 38% (index) versus 62%
(control) respectively, all at p < .05).
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The literature also identified additional factors such as socioeconomic status (Wang
& Chen, 2006), relationship status (J. Bronte-Tinkew, Moore, Matthews, & Carrano,
2007), and parental knowledge (Boyce, Condon, Barton, & Corkindale, 2007) when
examining factors impacting the emotional well-being of fathers during the perinatal
period. Such factors have been shown to increase the vulnerability of fathers and may
lead to lower emotional well-being.
Personality Factors.
Neuroticism.
Personality traits like those found in the Big Five Model of Personality have been
examined for their impact on fatherhood adjustment. This model consists of five
personality dimensions: openness, conscientiousness, agreeableness, extraversion, and
neuroticism (Goldberg, 1993). Literature investigating paternal adjustment identified
neuroticism as a personality trait affecting a father's adjustment negatively during the
perinatal period (Dudley, Roy, Kelk, & Bernard, 2001). Neuroticism is defined as the
tendency to frequent feelings of negative emotions as well as perception of external
stimuli as threatening. Matsumoto (2009) saw neuroticism as “a tendency to react with
stress to minor frustrations at the high end and emotional stability and positive emotions
at the low end.” The literature identified that neuroticism increases fathers' vulnerability,
leading to lower emotional well-being during the perinatal period. For instance, Dudley
et al. (2001) found neuroticism as a predictor of poor emotional well-being in fathers
when comparing the level of neuroticism between a group of depressed fathers and a
group of non-depressed fathers during the perinatal period. Their findings showed that
depressed fathers had higher scores of neuroticism than non-depressed fathers. The
literature also linked low emotional well-being, such as depression in the general
population and in parents, to neuroticism (Klein et al., 2013). In summary, the neuroticism
trait has been shown to increase the vulnerability of fathers to low emotional well-being,
especially during the perinatal period where they experience increased stress and need to
adjust to changes.
Self-esteem.
The literature identified self-esteem as a precursor influencing emotional wellbeing. Self–esteem refers to the attitude, opinion, and evaluation that individuals hold
about their behaviour, history, body, and mental process (Matsumoto, 2009). Low self15

esteem is defined as a state rather than a trait and is defined as a person holding a negative
perception of him or herself. Self-esteem may be influenced by historical experiences of
negative emotions and/or cognitions and impacts on emotional well-being. Several
studies have identified low self-esteem as a vulnerability factor in fathers that negatively
affects their emotional well-being during the perinatal period (Church, BrechmanToussaint, & Hine, 2005; Wang & Chen, 2006). Since self-esteem is about personal
judgment of worthiness, in the perinatal context, Wang and Chen (2006) purport that in
the perinatal context, self-esteem relates to personal judgment of worthiness. That is,
fathers with low self-esteem may perceive their role as a father as being undefined and
fathers may feel excluded from the birthing event. These findings suggest that self-esteem
is an important precursor to the emotional well-being of fathers and needs to be included
in the model.
Historical Life Experience.
Adverse Childhood Experiences.
Historical life experiences such as adverse childhood events, have been shown to
increase the vulnerability of fathers (Teixeira, Figueiredo, Conde, Pacheco, & Costa,
2009). In this paper, adverse childhood events refer to verbal, physical, or sexual abuse,
maltreatment by a parent, substance abuse, or mental illness of a parent in a household
that the father experienced during his childhood and/or adolescent years. In addition to
these direct factors, a father's vulnerability may also be impacted by negative experiences
from acrimonious parental separation or divorce. The literature indicated that in the
general population, these adverse childhood experiences increase the vulnerability of
people and most likely affect a person's emotional well-being into adulthood (Chapman
et al., 2004; McEwen, 2000; Opacka-Juffry & Mohiyeddini, 2012). This vulnerability as
a result of adverse life experiences, has also been shown to influence the emotional wellbeing of fathers (Teixeira et al., 2009). Skjothaug, Smith, Wentzel‐Larsen, and Moe
(2015) investigated the role of adverse childhood experiences and their impact on the
emotional well-being of fathers during the antenatal period. They compared a group of
fathers with adverse childhood experiences with a group of fathers without these adverse
life experiences. The findings indicated that fathers with adverse childhood experiences
were more likely to experience depression and anxiety during the antenatal period than
the others (Skjothaug et al., 2015). Flykt et al. (2009) confirmed these findings and
explained that adverse childhood experiences and traumatic memories negatively impact
fathers' perceptions as caregivers. They argued that conflicting experiences with their own
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fathers may interfere with their own perception and experience of being a father. These
findings support the importance of historic life experiences as a vulnerability factor for
fathers.
History of Depression.
Previous experience of depression is considered an important factor in the
emotional well-being of fathers during the perinatal period. Goodman (2004) research
findings suggest that a history of depression is a strong predictor for future emotional
decline, especially when fathers are challenged by extra stressors. These findings have
been supported by subsequent studies, which show a personal history of depression
increases the vulnerability of a father, resulting in his lower emotional well-being, such
as anxiety and depression in the perinatal period (Edward, Castle, Mills, Davis, & Casey,
2015; Gao, Chan, & Mao, 2009a; Molgora, Fenaroli, Malgaroli, & Saita, 2017). Cox et
al. (2014) asserted that a history of depression impacts the emotional well-being of
fathers. The literature has shown overwhelming evidence that fathers with a history of
depression show greater vulnerability and are more prone to experiencing lower
emotional well-being than those without such a history, when faced with the challenges
of becoming a father.
Demographics.
Financial Stress and Unemployment.
Financial stress and unemployment are additional factors that have been found to
influence paternal perinatal well-being. Wang and Chen (2006) found that low-income
fathers were identified as at greater risk of experiencing lower emotional well-being than
high-income fathers. Financial stress negatively impacts the emotional well-being of
fathers. The impact of financial stress is most acute when families are challenged with
extra costs at the end of the antenatal period and the beginning of the postnatal period
(Bradley & Slade, 2011; Seguin, Potvin, St‐Denis, & Loiselle, 1999). Financial stress
might be further compounded by the need for mothers to take maternal leave, further
reducing family income, when household expenses increase due to baby care expenses
(Schulz, 2016). Financial stress is often associated with fathers being faced with either
under-employment or unemployment. Dudley et al. (2001) showed that unemployment
was correlated with severe low emotional well-being among fathers. Bradley and Slade
(2011) suggested that unemployment places extra stress on a family's financial situation,
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affecting the emotional well-being of fathers. Apart from unemployment being associated
with financial stress, research has also acknowledged that many unemployed people are
emotionally impacted by the fact of being unemployed. That is, the state of being
unemployed has a direct impact on a person's emotional well-being, independent of the
financial stresses (McIntyre, Mattingly, Lewandowski, & Simpson, 2014). In the
perinatal context, the father may feel helpless and may see himself as not being useful to
his family due to his unemployment status, which is further exacerbated by the associated
financial stress. These findings indicate that employment status and financial stress are
independent contributors towards the emotional well-being of fathers.
Relationship Status.
Relationship status has been shown an important factor for the adjustment of fathers
during the perinatal period. Fathers have been shown to draw support and share
responsibility when they have a positive relationship with the mother (Galambos &
Krahn, 2008). In contrast, Bronte-Tinkew et al. (2007) found that separated or divorced
fathers were more likely to suffer from low emotional well-being compared to cohabiting
fathers. This finding is consistent with the study by Galambos and Krahn (2008) claiming
that fathers in a committed romantic relationship with the mother may act as a protective
factor for emotional well-being in the perinatal period.
Empirical findings show that custody also influences the emotional well-being of
fathers. Marsiglio, Amato, Day, and Lamb (2000), when comparing custodial fathers to
non-custodial fathers, suggested that both groups experienced lower emotional wellbeing. They explained these findings by suggesting that non-custodial fathers are
emotionally affected by the lack of paternal involvement with the infant, whilst custodial
fathers may feel overwhelmed by the responsibilities of taking care of the child, together
with household chores and work demands.
These findings allow the conclusion that fathers' marital relationship status and for
separated fathers, their custodial arrangements, both have an impact on emotional wellbeing.
Perinatal Socio-cultural Factors.
The Milgrom et al. (1999) model identified socio-cultural factors like lack of
community support, perceived incongruence between expected and real life activity?
during the maternal perinatal period, and cultural expectations. These identified maternal
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socio-cultural factors have also been shown to have an impact on fathers. A review of the
literature found that fathers are affected by a lack of social support (Gao et al., 2009a),
and challenging social expectations (Davey, Dziurawiec, & O’Brien-Malone, 2006).
Buist, Morse, and Durkin (2003) identified incongruent gender role identification as an
additional factor for poor paternal emotional well-being.
Social Support.
Social support is defined as the provision of physical or emotional assistance and
support to a stressed person experiencing low emotional well-being by establishing
rapport, developing a sense of belonging, and being socially valued as a member of the
community (Matsumoto, 2009). Several studies have shown that lack of paternal social
support contributed to the poor emotional well-being of fathers (Gao et al., 2009a;
Lancaster et al., 2010). Gao et al. (2009) suggested that perceived low social support
affects the emotional well-being of fathers more than actual received social support. Thus,
fathers' social support is based on their beliefs and perceptions rather than on real received
and tangible support.
Although lack of perceived social support was identified as a risk factor for low
emotional well-being, the predominant source of emotional support for fathers is not yet
clear. Research has identified that one predominant source of emotional support for a new
father is his partner. That is, fathers are likely to rely on their partners’ support during the
perinatal period (Henderson & Brouse, 1991; Zelkowitz & Milet, 1997). In contrast, R.
Fletcher, Vimpani, Russell, and Sibbritt (2008) reported that fathers need emotional
support from the broader family and friends rather than from their partner alone. A
number of studies have shown that both sources of support are important, as fathers'
perceived low social support from friends, family, and health professionals negatively
impacted their emotional well-being (Forsyth, Skouteris, Wertheim, Paxton, & Milgrom,
2011; Wee, Skouteris, Pier, Richardson, & Milgrom, 2011). In conclusion, social support
is considered an important factor influencing the emotional well-being of fathers. A lack
of perceived social support has been shown to have a negative influence on the emotional
well-being of a father.
Societal Expectations.
The traditional role of fathering is changing as Western society has come to expect
the father to accept more responsibilities in child rearing. Western society expects fathers
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to be involved and practically engaged in parenting and performing household duties.
Despite these expectations, fathers in the main are the predominant breadwinners for the
family and are required to adjust to their new roles of fathering as expected by their
partners and society. Adjustments to these new roles may be difficult to achieve for some
fathers, and conflicting roles may influence the emotional well-being of a father. This
notion has been supported by two qualitative studies that explored the role of fathers'
conflicts and experiences during the perinatal period (Barclay & Lupton, 1999; Davey et
al., 2006). Barclay and Lupton (1999) showed that there is a broad consensus about the
importance of fathers being engaged with their child. The level of engagement is
determined by the expectations of society, the demands of the child, and the expectations
by the partner. Most fathers interviewed in this study informed the researcher that the
paternal engagement expectations of both society and fathers’ partners are difficult to
fulfil, as these expectations may exceed their capacities. Davey et al. (2006), when
examining fathers' attitudes towards parenting, found that fathers believed that they
should be tolerant during this difficult period and hide their difficulties in coping with
fatherhood. Barclay and Lupton (1999) expanded on the reasons for fathers deliberately
hiding coping difficulties. They identified fear of stigma as a main possible reason for
fathers hiding their coping problems. In other words, the partner and society's high
expectations of fathers but their felt inability to meet these expectations, makes fathers
feel shamed, so that they prefer to hide their perceived parental difficulties. These findings
suggest that societal expectations about parenthood can be challenging for fathers, which
leads to additional emotional stress for them.
Gender Role Identification.
Gender role behaviour relates to traditional fathering attitude, lack of emotional
expression, and anger behaviour (Buist et al., 2003). Incongruent gender role
identification in fathers is one cultural factor that contributes to the development of
paternal perinatal low emotional well-being (Buist et al., 2003). Low emotional wellbeing in father is thought to be influenced by the fathers’ inadequate emotional processing
of changes and traditional male gender norms (Mussap, 2008). Traditional fathering
attitude involves fathers not being directly involved in childcare and considering their
responsibility to consist only of providing material support. In contemporary Western
society, the current shift to greater involvement by fathers during the perinatal period has
led to a shift in the stereotypical male gender role. This shift has also influenced mothers'
expectations of the role played by fathers, including fathers looking after the child and
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helping the mother with the household daily chores. In contrast, fathers adopting a
traditional attitude of fathering, may feel challenged by societal pressure and mothers’
expectations, which affects their emotional well-being. As preparation for fatherhood is
embedded in culture, gender role identity is an important factor when considering the
emotional well-being of a father. Aligned with gender role identity are societal
expectations of child rearing.
Precipitating Factors.
The Milgrom et al. (1999) conceptual framework for maternal postnatal depression
identified stressful events, including labour complications, unplanned pregnancy,
physical illness, and baby demands, as precipitating factors. Some of these factors are not
dissimilar for the father. Additional unique factors influencing fathers' well-being are
father-mother conflict, negative perceptions, depressed partner, father-child conflict, and
parental knowledge.
Unplanned Pregnancy.
Studies have found that unplanned pregnancy, defined as an unintended pregnancy,
has been shown to have an impact on the emotional well-being of (Gao et al., 2009a;
Habib, 2012; Tuszyńska-Bogucka & Nawra, 2014). The impact of an unplanned
pregnancy on emotional well-being has been explained as the father being unprepared for
fatherhood, and/or being insecure financially (Gao et al., 2009a). These findings suggest
that fathers unprepared for managing these extra demands of pregnancy are likely to be
negatively affected in their emotional well-being.
Childbirth Concerns.
Childbirth concerns and worries do not only have an impact on mothers’
functioning, but also affect the emotional well-being of fathers. Childbirth concerns refer
to parents' worries about the delivery and the physical well-being of both mother and
baby. In contemporary Western society, fathers have become more engaged in the
pregnancy and the actual childbirth (Carlson, 2006; Redshaw & Henderson, 2013) than
previously. That is, fathers are taking part in antenatal classes and learning more about
the childbirth process. This knowledge enhances their ability to play an active role in
supporting the mother during the actual childbirth (May & Fletcher, 2013). Nevertheless,
two studies have found an association between caesarean delivery and postpartum
negative affect in fathers. Fathers who had their baby by caesarean delivery were more
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likely to perceive the childbirth as a negative event than fathers who had their baby by
vaginal delivery (Greenhalgh, Slade, & Spiby, 2000; Pedersen, Zaslow, Cain, &
Anderson, 1981). Although there is anecdotal evidence that fathers feel more confident
in managing the antenatal period and childbirth, delivery complications such as in
caesarean sections, may be a risk factor for lower emotional well-being of fathers.
Father's Antenatal and Postnatal Adjustments.
The father-child relation in the postnatal period has been well researched (Barclay
& Lupton, 1999; P. Kim & J. E. Swain, 2007; Wang & Chen, 2006), while the fatherchild relationship during the antenatal period, such as adjustment to pregnancy and
bonding with the unborn child, were mostly neglected in the literature.
Fenwick, Bayes, and Johansson (2012) found that among fathers, adjustment to the
pregnancy was associated with an increased level in their anxiety. They explained that
men engage in emotional work in the antenatal period to accept the child and pregnancy.
The findings suggest that fathers are likely to experience negative emotions such as
discomfort and ambivalence when receiving the pregnancy news, but most fathers adjust
to becoming a father in the third trimester of pregnancy. However, Fenwick et al. (2012)
found that these negative emotions reappear as the birth event approaches, suggesting that
negative feelings about the pregnancy may act as a precursor for fathers developing poor
emotional well-being.
During the postnatal period, a lack of engagement with the infant contributes to low
emotional well-being in fathers (Bronte-Tinkew et al., 2007). The lack of engagement is
described as a lack of emotional connection, physical accessibility, material support
provision, and practical care of the child (Cowan, Cowan, Pruett, Pruett, & Wong, 2009).
Fathers experiencing difficulties in engaging with their child are more likely than others
to experience poor emotional well-being.
This literature suggests that fathers with difficulties in accepting and bonding with
their child during the antenatal and postnatal periods may experience low emotional wellbeing.
Father-mother Relationship.
The father-mother relationship and their relational commitments are often tested
during the perinatal period. The pressure and responsibilities of transitioning to
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parenthood often lead to changes in the intimate relationship of parents. Several studies
have found that lack of emotional or/and physical intimacy in the parental relationship
during the perinatal period impacts on the emotional well-being of the father. A decline
in sexual activity (Knauth, 2000) and a lack of emotional support from the partner
(Coffman, Levitt, & Brown, 1994) have been identified as sources of stress. In contrast,
several studies have shown that positive interactions between the parents improve the
satisfaction and emotional well-being of fathers during the perinatal period (Rosand,
Slinning, Eberhard-Gran, Røysamb, & Tambs, 2012; Wee et al., 2011). Research into
physical and/or emotional intimate relationships in fathers has shown that a father’s
positive relationship with the mother acts as a protective factor for paternal emotional
well-being (Eggebeen & Knoester, 2001).
The research explored thus far has shown that fathers are affected emotionally when
they perceive their partner negatively. Dudley et al. (2001) found that paternal perinatal
depression was associated with the father’s perception of his partner's ability to cope with
stress, her emotional state, and her view about their conjugal relationship. Additional
identified risk factors for paternal well-being were negative perceptions about the partner,
including negative perception about marriage (Zelkowitz & Milet, 1997)partner's lack of
interest in sexual relationship, fathers perceiving themselves as being controlled by the
partner (Boyce et al., 2007; Buist et al., 2003). In summary, fathers who experience
conflict with their partner and experience changes in their intimate marital relationship
are likely to experience low emotional well-being during the perinatal period.
Depressed Partner.
The emotional status of mothers has a significant influence on the emotional wellbeing of fathers. Several studies have linked maternal perinatal depression to paternal
perinatal depression (Bielawska‐Batorowicz & Kossakowska‐Petrycka, 2006). The
emotional well-being of mothers has been considered a main contributor to the
development of paternal depression; the prevalence of paternal perinatal depression can
reach as high as 50% when the partner is depressed (Ramchandini et al., 2005). Apart
from the emotional well-being of the mother, studies have also shown that the emotional
well-being of fathers is affected by mothers' historic unresolved personal issues including
traumatic experiences during childhood and adolescence. Dudley et al. (2001) found that
mothers with a history of child abuse show greater emotional instability than others,
which contributes to the lower emotional well-being in fathers. This finding indicates that
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the emotional well-being of fathers is not only related to the father's individual
vulnerability, but is also influenced by relational issues and factors impacting on mothers'
well-being.
Father's Negative Perceptions about the Child.
Fathers' negative perceptions about the infant are associated with paternal lower
emotional well-being. The negative perception refers to a negative evaluation of the
infant's behaviour or temperament such as crying, spitting, and vomiting (Zelkowitz &
Milet, 1997). Zelkowitz and Milet (1997) found that negative perceptions about the infant
contribute to the father's poor emotional well-being. However, this relationship between
the father's perception of the infant and the father's emotional well-being warrants further
studies.
Parenthood Knowledge.
Parental knowledge is seen as a protective factor for the emotional well-being of
fathers. Boyce et al. (2007) found that fathers who actively seek information about
fatherhood are less likely to be affected by poor emotional well-being, compared to
fathers that do not seek information and remain ignorant about pregnancy, childbirth, and
infant care. In another study, Greenhalgh et al. (2000) identified two types of fathers:
fathers who avoid information about the pregnancy and birth, and fathers who seek
information and act on the available information. Their finding shows that fathers using
monitoring strategies are less likely to become depressed compared to fathers using
blunting strategies (Greenhalgh et al., 2000).
Previous parenting experience also acts as a protective factor, with second-time
fathers being less emotionally impacted by pregnancy and childbirth compared to firsttime fathers (Figueiredo & Conde, 2011). R. Fletcher et al. (2008) interviewed fathers on
the practical issues of being a father. They identified two main concerns that worried
fathers: namely, living in a messy house, and not knowing how to respond to a crying
child. These findings demonstrate that fathers who are unprepared for changes in their
lifestyle following the arrival of a newborn are challenged by the baby's needs, experience
stress and feel overwhelmed, all of which affect their emotional well-being. Ferketich and
Mercer (1995) commented that second-time fathers may have a more realistic expectation
of fatherhood than first-time fathers and seem more familiar with changes in lifestyle and
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parental responsibilities. These findings permit the conclusion that an un-prepared father
is likely to find it more difficult to adjust to his new role as a father than others.
Coping.
The literature has identified several coping strategies used by fathers during the
perinatal period. Levy-Shiff (1999) found that perinatal fathers are likely to use emotionfocused or problem-focused styles in dealing with fatherhood. The emotion-focused style
of behaviour consists of fathers acting in accordance with their prevailing emotions
(Brannon, Feist, & Updegraff, 2013), while the problem-focused style consists of their
exploring practical strategies to combat stressors (Carroll, 2013). In contrast, Johnson and
Baker (2004) identified the use of either avoidant-oriented or approach-oriented styles in
perinatal fathers. The approach-oriented style focuses on trying to solve the problem,
whilst the avoidance-oriented style attempts to ignore the problem and minimise the
associated negative emotions (Roth & Cohen, 1986). They found that fathers are likely
to adopt the approach-oriented style during the antenatal period, and apply the avoidanceoriented style in the postnatal period (Johnson & Baker, 2004). Consistent with Johnson
and Baker (2004), Etheridge and Slade (2017) identified problem solving and avoidance
coping styles, whereby fathers apply mostly problem-solving strategies in the antenatal
period and avoidance styles during the birthing and post-natal periods. Greenhalgh et al.
(2000) identified coping styles by differentiating between two distinct information
seeking strategies: that is, avoiding seeking information and knowledge (fathers with a
blunt style) and seeking out new information and knowledge deliberately (fathers with a
monitoring style). This also relates to fathers attending antenatal class or reading about
becoming a father. The blunting-monitoring coping style is limited as it only considers a
father's desire to gain parenting knowledge, rather than explore coping styles that relate
to situational stresses.
Different coping styles can be considered as either adaptive or mal-adaptive to a
given situation in the perinatal period. The literature has identified emotion-focused
(Levy-Shiff, 1999), avoidance-oriented (Etheridge & Slade, 2017; Johnson & Baker,
2004), and blunting (Greenhalgh et al., 2000) coping styles as mal-adaptive . That is,
fathers who adopt an emotion-focused style report less effective parenting behaviour and
higher stress when compared with fathers using a problem-focused style (Levy-Shiff,
1999). In a longitudinal study, the avoidance-oriented style negatively affected fathers'
well-being (Johnson & Baker, 2004). Etheridge and Slade (2017) found in their
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qualitative study, that adoption of the avoidance coping style had negative consequences
on some fathers. The blunting style of Greenhalgh et al.’s (2000) coping styles, also
negatively influences the emotional well-being of fathers. In summary, the use of
emotion-focused, avoidance-oriented, and blunting coping styles in the perinatal context
negatively affects the emotional well-being of fathers. These findings suggest that fathers
adopted coping styles during the perinatal periods have a marked influence on their
emotional well-being. In particular, avoidance attitudes and emotional focus limit a
father's ability to effectively manage situational problems during the perinatal period.
Therefore, coping style is considered an important factor in the contextual model and an
assessment of coping style is warranted in the identification of the emotional well-being
of fathers.
Discussion
The Paternal Perinatal Framework.
The literature review above strongly suggests that there are similarities and
differences between the challenges confronting fathers and mothers during the perinatal
period. The Milgrom's et al.’s (1999) model can serve as a template to develop a
contextual model that fits the special factors identified in fathers. Overarching factors like
vulnerability, socio-cultural, precipitating and coping factors form the basis of a paternal
contextual model to strategically examine these paternal risk factors, help early detection
of emotional issues, and to permit early professional intervention. Fathers experience
similar vulnerability factors as mothers, but there are marked differences between fathers
and mothers in the precipitating factors and socio-cultural factors.
The literature suggests that fathers' experiences differ between antenatal and
postnatal periods, especially in terms of the father-child relationship dynamic. During the
antenatal period, the father is expected to go through the process of adjustment to
pregnancy and learn to plan for the child. In contrast, in the postnatal period, the father’s
adjustment relates to his physical and emotional bond with the child.
Coping styles have been shown to play an important role in the perinatal emotional
well-being of fathers. Transition to parenthood requires a cognitive evaluation of both
internal and external resources to cope with the parental role (Tomaka, Blascovich,
Kibler, & Ernst, 1997). Thus, the ability to cope determines the emotional response of the
father. The application of maladaptive coping styles contributes toward poor emotional
well-being. The examined literature shows that fathers are likely to use either a problem26

focused style or emotion-focused style during the perinatal period. However, Tomaka et
al. (1997) found that fathers may use a combination of these two coping styles to cope
with the perinatal issues.
Precipitating factors, coping, and perinatal well-being occur in a cultural context
demanding consideration of the specific perinatal socio-cultural factors like societal
expectations, perceived social support (including partner support), and gender role
identity. These socio-cultural factors may help in either decreasing or increasing the
negative emotional well-being of fathers.
Figure 2 depicts a conceptual framework that includes the four overall categories
(vulnerability, precipitating, socio-cultural, and coping) that were identified in the
literature as precursors to identifying fathers at risk of experiencing poor emotional wellbeing during the perinatal period.

Figure 2. Conceptual framework of paternal perinatal well-being.
Conclusion
The literature supports the notion that four overarching factors affect the emotional
well-being of fathers during the perinatal period. This review has identified a number of
factors related to paternal emotional well-being. These identified factors are embedded in
a conceptual framework to provide a better understanding of the adjustment of fathers
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and to flag paternal emotional well-being issues. Adopting Milgrom's framework as a
template, the factors are aligned with the four overarching factors of vulnerability,
precipitating, coping style, and socio-cultural. The review has identified several factors
that impact fathers at different stages in the perinatal period. Different factors apply to
the antenatal and postnatal periods.
This conceptual framework contributes to the paternal perinatal literature,
suggesting that the emotional well-being of fathers during the perinatal period relies on
the coping style of fathers and other factors such as vulnerability, precipitating, and sociocultural. It is important to acknowledge that the interplay between these factors is likely
to influence emotional well-being. This review will help to inform health practitioners
about the complexity of paternal perinatal well-being and guide clinicians in ways to
better target their interventions. That is, clinicians can identify the factors that negatively
impact their clients’ emotional well-being and specifically target their treatment to
address these factors. Additionally, this review differentiates between the different
perinatal stages and identifies factors that become more relevant in the postnatal period
compared to the antenatal period. The limitation is that this study did not target literature
in languages other than English. Finally, the development of this conceptual framework
will encourage researchers to conduct more focused research and provide empirical
validation of this model. That is, researchers may want to develop specific measures that
assist in the identification of factors that relate to fatherhood challenges and subsequently
impact on fathers' well-being.
The contribution of this paper to the dissertation
Cronbach and Meehl (1955) and Loevinger (1957) highlighted the importance of
theory in the measurement development. Any measurement tool with a latent construct
should be grounded in a theoretical framework (Netemeyer et al., 2003). In this study,
given that the Paternal Perinatal Emotional Well-being is a latent construct, the developed
conceptual framework of paternal perinatal emotional well-being was considered the
theoretical ground of the Multidimensional Paternal Perinatal Scale (MPPS). The
identified factors were considered as potential underlying latent constructs of the MPPS.
However, the scarcity of information regarding perinatal fathers in the literature warrants
an in depths exploration of the already identified factors and the developed conceptual
framework from the perspective of antenatal and postnatal fathers. The next chapters will
focus on exploring the identified factors from the perspective of antenatal and postnatal
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fathers, and the subsequent development of an assessment tool identifying fathers at risk
of developing poor emotional well-being.
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Chapter 3. A Qualitative Exploration of Fathers’ Antenatal and Postnatal
Challenges

Introduction
The developed conceptual framework in Chapter Two offers an understanding of
fathers’ perinatal experience and the factors which may influence their emotional wellbeing (Gemayel, Wiener, & Saliba, 2018). The framework, developed through systematic
review and subsequent synthesis of pertinent studies, identified several precursors and
classified them into “vulnerability factors”, “precipitating factors”, “coping style”, and
“socio-cultural factors”. The paternal perinatal conceptual framework reported
similarities and differences between the antenatal and postnatal precursors (Gemayel et
al., 2018). That is, the postnatal period included additional challenges compared to the
antenatal period, such as the new relationship between the father and the child. Apart
from the new bond with the child, fathers experience additional challenges by providing
extra time, emotional and physical support to both the mother and the child (Gemayel et
al., 2018). This chapter attempts to explore the developed conceptual framework from the
perspective of antenatal and postnatal fathers. It will assist understanding of fatherhood,
and the different issues and concerns affecting perinatal fathers.
A qualitative approach was used to explore antenatal and postnatal challenges,
understanding fatherhood transition, and the different issues and concerns affecting
perinatal fathers from the perspective of antenatal and postnatal fathers. That is, the
qualitative approach provides a nuanced and rich understanding of a specific phenomenon
(Riggs et al., 2016).
Previous qualitative studies have attempted to provide an understanding of the
transition into fatherhood from the fathers’ perspectives as fathers move from the
antenatal period into the postnatal period (Steen, Downe, Bamford, & Edozien, 2012).
Two empirical studies have examined the perspectives of both antenatal and postnatal
fathers and the impact of antenatal and postnatal challenges on their emotional well-being
(Deave & Johnson, 2008; Draper, 2002a, 2002b, 2003). These two studies provided a
good understanding of the fathers’ perinatal challenges. The following paragraphs will
describe and explore the findings of these two studies.

30

The first study was conducted by (Draper, 2002a, 2002b, 2003), who explored
fathers’ experiences during the antenatal period, birth, and early postnatal period.
Eighteen British fathers were interviewed at-three-time-points: in the second trimester of
the pregnancy, the-third-trimester-of-the-pregnancy, and within the first two months of
the postnatal period. The focus of this study was to explore father’s beliefs, ideas,
behaviour, and expectations of fatherhood. The findings indicate that fathers expressed a
desire to be engaged with their partner’s pregnancy, even though they found engagement
with their pregnant partners challenging. Fathers’ engagement in this study involved
activities related to the pregnancy and later to the baby, including fathers’ attendance at
ultrasound scans, pregnancy confirmation, and attending the labour and birth. Draper
found that fathers actively involved in pregnancy related activities show interest and
engagement in developing a closer relationship with their pregnant partner (Draper,
2002a, 2002b, 2003). Draper’s papers were based on interviews from 1998, and can be
considered dated, given the social changes over the years. This is likely to affect the
accuracy of those findings, as contemporary expectations of fatherhood has changed over
time. Fatherhood expectations in Drapper’s study were limited to activities relating to the
baby and the mother’s health, for example, attending medical appointments, rather than
to those activities offering active behavioural support in the home environment, for
example, sharing household chores. Changes in societal norms of fatherhood demand
fathers now be more engaged with the pregnancy and early child care demands, including
sharing the household chores and actively assisting in the nurturing and care of the baby
(Buist et al., 2003). These changes in contemporary societal norms highlights the need to
revisit paternal perinatal challenges and experiences, and update our understanding of
fatherhood. The current study will address this gap by investigating fathers’ perception
of these new expectations, and fathers’ ability to manage these new challenges and the
subsequent impact on paternal emotional well-being.
The second qualitative study conducted by Deave and Johnson (2008) included a
sample of antenatal and postnatal first-time fathers who were asked about their needs and
the

support

they-received--from-health-care-professionals

during-_their-_partner's

pregnancy and post birth. The findings suggest that antenatal fathers were most concerned
about receiving professional support, receiving parenting information, and being prepared
for the support they would need to offer their partner. Postnatal fathers related to feeling
anxious about the actual birth, being able to provide adequate support to their partner, and
adapting to potential changes to their relationship with their partner. Although this study
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identified a number of relevant themes affecting new fathers, and did distinguish the
differences between antenatal and postnatal paternal experiences, it did not explore for
the similarities between both groups of fathers. This-study-seeks-to-address-this-gap-byexploring-the-similarities-between-the antenatal and postnatal experiences of fathers.
In summary, the above literature highlighted a gap in the research where fathers’
experiences were examined qualitatively, limiting the generalisability of the findings.
Some of the findings are dated and inconsistent with contemporary society’s attitudes of
fatherhood; while other findings examined differences, but seem to have overlooked
similarities experienced by fathers during early fatherhood. Given that the differences and
similarities between the antenatal and postnatal experiences were highlighted in the
developed conceptual framework (chapter 2), this study seek further clarity on the
differences and similarities, and aims to answer the following two questions:
1) What are the antenatal and postnatal precursors affecting fathers?
2) What experiences and challenges are different or similar between antenatal
and postnatal fathers?
Methodology
As previously stated, this study adopted a qualitative approach using semistructured interviews and thematic analysis to explore and improve understanding of
antenatal and postnatal experiences from fathers’ perspectives. This approach allows for
an in-depth examination (Austin & Sutton, 2014) of fathers’ challenges during both the
antenatal and postnatal periods .
Philosophical Underpinnings.
This study adopted the constructivist methodological principles, which are based
on the idea that the environment and individual experiences influence how people
perceive the world around them (Costantino, 2008). The ontological assumption of the
constructivist methodology comprises multiple reality concepts. Denzin and Lincoln
(2011) suggested that each individual’s view of reality is authentic and unique. Even
though fathers may face similar challenges, the constructivist methodology acknowledges
that the fathers’ individual views of their perinatal experiences may be different. That is,
fathers’ interpretations of these experiences and their associated meanings are unique due
to their personal life experiences, their cultural and social backgrounds. For example,
some fathers may interpret their perinatal experience differently from other fathers, even
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though they may have had similar experiences. This study attempts to understand fathers’
distinctive perspectives of their perinatal experiences.
The epistemological assumption of the constructivist methodology presumes the
existence of subjectivity (Denzin & Lincoln, 2011). That is, the knowledge gained from
antenatal and postnatal fathers is subjectively constructed, as both the interviewer and the
interviewee develop an understanding of the experienced challenges. Thus, the reciprocal
actions between the interviewer and interviewee, and the applied interpretations are
considered subjective, co-created, and unique to the research context (Appleton & King,
2002).
Data Gathering Strategy.
As it is consistent with the constructivist paradigm, the semi-structured interview
approach was adopted to provide a comprehensive understanding (DiCicco‐Bloom &
Crabtree, 2006) of fathers’ challenges and their meaning of these challenges. During July
and August 2017, twelve interviews were conducted with antenatal and postnatal fathers,
audio taped-and-transcribed-by-the-researcher. Data gathering was ceased after twelve
interviews as no new themes were evident when reviewing the interview data after each
interview. The ethical approval was obtained from the Human Research Ethics
Committee of Charles Sturt University (Approval number: H17119). Participants were
recruited through services that provides antenatal and postnatal classes. Interested
participants were advised of the study’s objectives and participants consented in writing
to participate. The semi-structured interview questions had an open-ended format to
“minimise the imposition of predetermined responses when gathering the data” (Patton,
1990, p. 295). The open-ended questions encouraged fathers to communicate their
concerns and feelings, letting for a conversation to develop and they encouraged fathers
to express their thoughts about a given situation, and inform on perinatal challenges
unique to them. This interview format gave fathers the opportunity to express their
thoughts, beliefs, and feelings about their perinatal challenges. The semi-structured
interview questions were developed based on Gemayel et al. (2018) conceptual
framework and other existing perinatal literature addressing the perinatal stressors
affecting fathers’ mental health (Chapter 2). Twenty-four open-ended questions
addressed the likely challenges experienced by fathers during the perinatal period,
namely: social support, social expectations, unplanned pregnancy, adjustment to
pregnancy, fathers’ gender role stress, fathers’ child birth concerns, fathers’ engagement
with their baby during the postnatal period, father-mother relationship, fathers’ coping
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with their partners’ emotional problems, fathers’ negative perceptions of their partner,
and fathers’ overall coping in the fatherhood role.
Data Analysis.
The thematic analysis approach was applied to classify the different perinatal
experiences reported by fathers (Braun, Clarke, & Terry, 2012). Data collection and
analysis were conducted by one researcher. The first step of the analysis required the
researcher to become familiar with the data by reading the transcript, taking notes and
developing ideas for coding.
The coding process by the author included three steps: in the first step initial codes
were generated, in the second, the researcher identified draft themes and sub-themes, and
these-themes-and-sub-themes-were-reviewed-and-refined-in

the

third

step.

The

generation of the initial codes required consideration of all semantic and latent meanings.
Semantic meaning refers to what fathers expressed directly and explicitly, whereas latent
meaning refers to meanings indirectly expressed by fathers. The initial codes reflected
the meaning of the data by attributing short segments of expressions used by fathers, and
by arranging the data into meaningful groupings (Table 3). The second step involved the
interpretation of the initial coding into themes and sub-themes. Themes and sub-themes
needed to be consistent with the initial codes and the broader meaning of the data. The
development of the themes and sub-themes process was data-driven with a focus on the
answers provided to the research questions. The qualitative analysis of the transcribed
interviews focused on a) identifying the perinatal precursors communicated by the fathers
and b) identifying the differences and similarities between antenatal and postnatal fathers
in the challenges they faced.
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Table 3 Examples of the Coding Process
Examples of the Coding Process
Data extract
“But the biggest challenge is when you
come across something negative. So, we
don't expect the doctors to be more you
know empathetic towards us and convey
the message in a way it's supposed to be
conveyed rather than you know adding
more pain to the already existing issue
that we already have.” (F12)
So yeah that's that that's something that
we anticipate from the treating doctors.”
(F12)

Codes for extracts
Lack of health professionals’ support.

Fathers’ expectations from health
professionals

The Researcher’s Role and Reflection.
The journaling technique in qualitative research can be considered a heuristic tool
(Langer, 2002). It helps to understand and define the role of the researcher in analysing
the participant answers (Langer, 2002). I recorded my thoughts during this study,
recording all major decisions, changes to the methodology, synthesis, questions, attitudes,
values and beliefs.
I am a young woman from-a-cultural-background-different-from-that-of the
participants. There was no observable evidence that the cultural difference between
themselves and me impacted on the interview process, as I was able-to-establish-a-good
rapport with the interviewees. However, my gender may have influenced the interview,
especially when fathers were asked to discuss their sexual relationships with their
partners. Some fathers appeared uncomfortable talking about this topic with me, my being
a young woman; whilst other fathers saw this as an opportunity to talk about their sexual
problems. The degree of discomfort of some fathers was evident as they only responded
to the questions briefly and avoided any elaboration on this specific topic.
During the interviews, I was aware of my Western perspectives of parenting when
I analysed and interpreted the data. This cultural difference may have impacted on my
qualitative data analysis as it is not possible to totally disengage from my own cultural
background, gender influence, and perspectives. This subjectivity and my cultural
background might have affected the way the data was analysed and interpreted. That is, I
may have misattributed different meaning to fathers’ perceptions due to my own cultural
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perspective. While some fathers in the study had a similar point of view on parenting as
mine like the necessity of sharing the childcare duties and household chore
responsibilities, other fathers expressed a more patriarchal approach to parenting. Despite
these differences, the researcher remained professional and respected differing points of
view on parenting by fathers.
Participants.
Participants were recruited via services that provide antenatal and postnatal classes
for both mothers and fathers. The researcher provided a 3-minute presentation about the
study’s objectives and informed fathers about the required criteria for participation. In
addition to the direct face to face recruiting method, this study advertised on parenting
fora and relevant Facebook pages. This study did not provide tangible incentives for
participants to take part in this study.
Inclusion and Exclusion Criteria.
This study adopted the criterion sampling method to find the key informants that
could provide a rich and detailed meaning of the perinatal experience. Fathers with a
pregnant partner or having a child younger than 12-months old were considered as key
informants to provide information and deep insight into the challenges faced by new
fathers.
This study aimed to explore the antenatal and postnatal experiences from the
perspectives of married, single, divorced, and de facto fathers who reside in Sydney,
Australia. Fathers were required to communicate in the English language. Due to the
sensitivity of the interview questions, bereaved fathers were excluded from this study.
Participant Characteristics.
The semi-structured interview contained demographic questions relating to age,
relationship status, the newborn’s age, partner’s pregnancy stage, the status of the father
(first-time or subsequent father), and cultural background. Twelve fathers meeting the
inclusion criterion of aged between 25 and 45 years (mean= 34.67 years; SD=5.74) (Table
4), were interviewed.
Four of the fathers related their experiences during the antenatal period, and seven
fathers related to the postnatal period. Only one father related his experiences for both the
antenatal and postnatal periods. Some fathers were first time fathers, while others were
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second time and third-time fathers. All the fathers were married except for one, who was
single. The fathers came from different cultural backgrounds. Three fathers were of an
Indian background, three of an Australian background, two of a Pakistani background,
and one father came from each of Irish, Chinese, Vietnamese, and Russian backgrounds.
Table 4 Fathers’ Criteria
Fathers’ Criteria
Father
Age
Relations
Code
hip
F1
35
Married
F2
41
Married
F3
37
Married
F4
32
Married
F5
25
Single
F6
45
Married
F7
39
Married
F8
34
Married
F9
29
Married
F10
33
Married
F11
28
Married
F12
38
Married

Period
Postnatal
Postnatal
Postnatal
Antenatal
Postnatal
Antenatal
Perinatal
Postnatal
Postnatal
Postnatal
Antenatal
Antenatal

Fathering
status
Second time
Third time
Second time
Second time
First-time
Third time
Second time
Second time
First-time
First-time
First-time
Second time

Cultural
Background
Indian
Russian
Chinese
Pakistani
Irish
Australia
Australia
Pakistani
Indian
Vietnam
Australia
Indian

Results
The thematic interpretation informed the main research questions, i.e. what are the
challenges that affect perinatal fathers’ emotional well-being, and what are the differences
and similarities between the antenatal and postnatal challenges?
The thematic analysis identified five overarching challenges, with several subthemes, as presented in Table 5. The five main challenges are: conflictual father-mother
relationship, lack of support, changes in the way of living, birth event, and conflictual
father-child relationship. The findings suggest that some challenges seem more relevant
to perinatal fathers than other challenges. For example, for the perinatal fathers the biggest
challenges were the relationship conflicts with their partners and the perceived lack of
support. The reported intimate relationship challenges, and the absence of suitable social
and emotional support during the pregnancy and after childbirth are likely to affect
fathers’ emotional well-being. That is, fathers described the negative changes in their
intimate relationship as very dissatisfactory and experienced difficulties receiving social
and emotional support. It seemed that these changes were further highlighted by fathers
when reported the negative impact on accustomed lifestyle, the expressed worries related
to the birth event, and informed on conflicts in their father-child relationships.
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Table 5 Depictions of Themes and Sub-Themes as they Apply to the Antenatal and
Postnatal Periods
Depictions of Themes and Sub-Themes as they Apply to the Antenatal and Postnatal
Periods
Themes
Subthemes
Period
1.Conflictual father-mother
relationship
Responsibilities towards the
Antenatal and
partner
postnatal
Spending less time with the
Postnatal period
partner
Sexual relationship changes
Antenatal and
postnatal
Mother’s low emotional well- Antenatal and
being
postnatal
Negative perceptions about the Postnatal period
partner
2.Lack of Support
Lack of professional emotional Antenatal and
support
postnatal
Lack of social support
Antenatal and
postnatal
3.Changes in the way of living
Social and lifestyle changes
Antenatal and
postnatal
Lack of sleeping
Postnatal period
4. Birth Event
Unplanned pregnancy
Antenatal and
postnatal
Birth event complications
Antenatal and
postnatal
Birth event concerns
Postnatal period
5.Conflictual father-child
relationship
Lack of parental knowledge
Antenatal and
postnatal
Father engagement with the
Postnatal period
child
Responsibilities towards the
Antenatal and
child
postnatal
Perceptions about the child
Postnatal period

The findings of the qualitative analysis suggest that antenatal and postnatal fathers
share similar sub-themes, with some sub-themes being less prominent in the antenatal
fathers’ group. As expected, there are distinct sub-themes that only relate to postnatal
fathers.
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The findings section below will first report on challenges experienced by both
antenatal and postnatal fathers and then on the reported challenges for postnatal fathers
only.
Subthemes for Both Groups of Fathers, but Less Prominent in Antenatal
Fathers.
Antenatal fathers reported relationship issues with their partners during pregnancy,
but these relationship conflicts were more strongly expressed by the postnatal fathers.
Postnatal fathers reported that they were most dissatisfied with their sexual relationship
and having to provide extra assistance for their partner. They reported more
responsibilities towards their partner and the child and experienced greater social and
lifestyle changes than antenatal fathers. Additionally, postnatal fathers were most
challenged by the limitations of their parental knowledge.
Sexual Relationship Changes.
Perinatal fathers-reported-changes-in their sexual relationship with their partner
during the perinatal period. These changes varied between antenatal and postnatal fathers.
Antenatal fathers informed of minor changes in their sexual relationships, such as needing
to be more physically considerate of their partners. This was explicit in statements like:
“being careful” (F11) 3 and “considering the age of the foetus” (F12). In contrast,
postnatal fathers reported major dissatisfaction in their sexual relationships, especially
relating to reduced intimacy with their partner. The information provided by postnatal
fathers about their sexual relationship changes was open and quite descriptive.
“The wife is in the recovery stage you know so there is no sexual
relationship” (F10)
“The sexual relationship changed 100%, as a sane, sorry for being
blunt and rude, but cock blocker, kids become cock blockers” (F2).
There have been differences in the challenges between antenatal and postnatal
fathers. While antenatal fathers informed only on minor changes in their sexual

3

F1, F2, F3, F4, F5, F6, F7, F8, F9, F10, F11, and F12 denotes different participant fathers in the semistructured interviews.
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relationship with their partner, postnatal fathers expressed major dissatisfaction with their
sexual relationship.
Responsibilities Towards the Partner.
Antenatal and postnatal fathers reported on their responsibility to help-out their
partner with physical tasks and to be more emotionally available for their partner.
Physical support included helping their partners with household tasks, whilst emotional
support included ‘being there’ for their partner, trying to understand her needs and issues,
and being an active listener. The data analysis suggests that antenatal fathers perceived
these responsibilities as less demanding than postnatal fathers. Antenatal fathers reported
only responsibilities towards their pregnant partners, whilst postnatal fathers felt
compelled to support their partners by sharing daily chores and housework, and to provide
and care for the new baby. Postnatal fathers indicated that they struggled to balance these
responsibilities and expressed their difficulty in meeting their partners' expectations.
Having these simultaneous responsibilities towards their partner, the child, and other
existing children, together with work commitments, was reportedly very challenging for
postnatal fathers. An example of these assertions is the following statement from a
postnatal father:
"I tried my best to fulfil her [partner] expectations, but still, it's very
hard, it's very hard to cope with it, because you're doing a full-time job
and take care of another child, also taking care of the new child and
still you have to take care of your wife… it's difficult in the same time"
(F8).
Data analysis indicates that although antenatal and postnatal fathers are willing to
accommodate their partners’ needs during the perinatal period, postnatal fathers seem to
struggle with managing their partner's expectations in addition to their professional and
financial responsibilities.
Responsibilities Towards the Child.
In addition to fathers’ responsibilities toward their partner, they also have practical
and emotional responsibilities towards their newborn baby. Both antenatal and postnatal
fathers mentioned the importance of their role as father in their child's life. However, the
data analysis identified differences between antenatal and postnatal fathers’ perceived
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responsibilities towards the child. Antenatal fathers did not have a clear vision or
understanding of their postnatal responsibilities towards the child. They assumed their
responsibilities included providing financial support such as providing all the basic
amenities, spending time with the child, and teaching the child manners. One antenatal
father (F12) stated:
“As a father, just ensuring that the child is given unconditional love in
the first place once the child steps into this world and provide all the
basic amenities… I feel pretty good about it, because when you become
a family man that's your responsibilities right.... you have to be open to
these challenges anyway”.
While some antenatal fathers expressed positive feelings for these responsibilities
such as feeling excited, feeling good and happy, other antenatal fathers appeared less
enthusiastic, reporting feelings of being overwhelmed, and tired.
In comparison, postnatal fathers saw their new role and responsibilities as very
challenging. They accepted the extra financial and emotional responsibilities but seemed
less prepared for the provision of physical care (e.g. diaper change, feeding), and the
nurturing tasks.
Comparing antenatal to postnatal fathers suggests that antenatal fathers have limited
awareness of the huge responsibilities in their future role as a father. This is supported by
antenatal fathers’ descriptions about their responsibilities; for example, F11 said, “I'm yet
to find out… but I think”, and F4 said, “probably teaching manners”. This finding
suggests that antenatal fathers may not adequately comprehend their responsibilities
towards the child.
Lack of Parental Knowledge.
Lack of parental knowledge was another identified challenge prominent among the
postnatal fathers, especially when it came to nurturing and providing practical care for
their child. Antenatal and postnatal fathers pointed out two main issues related to parental
knowledge. Fathers expressed that they had limited parental knowledge, and attributed
this gap to limited access to parenting information, and that available parental information
was directed at mothers. Fathers acknowledged that possessing parental knowledge is
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important in providing nurturing and practical care for their newborn child, and in
managing their baby’s demands.
"Sometimes I feel what if I knew how to handle a cranky child, uh …
what to do when the child is throwing tantrums. I wish I know how to
handle him, but I don't know if there are ways to do this" (F1).
Postnatal fathers informed that prenatal classes taught them parental knowledge
needed for the immediate period after the childbirth, but these programs did not prepare
fathers for the practical requirements of a developing baby. A postnatal father (F9) stated;
"The programs are dedicated for guys pretty much focused on I guess
when the pregnancy itself and the immediate time after pregnancy. But
then I think I'm going in changes even when the child stops luffing
[laughing], there are different needs from zero-month, one month, two
months, three months and there is nothing really especially for dads to
help you through that journey".
This finding suggests that better targeting of parenting programs towards fathers
would benefit them in feeling more able and confident to provide practical care and
nurturing for the child.
Social and Lifestyle Changes.
Changes in the lifestyle were identified as subthemes although less prominent for
antenatal fathers than for postnatal fathers. Antenatal fathers reported increasing changes
in their social life as the pregnancy progressed, with some fathers reporting changes
affecting their daily activities. They told that,
"You actually have to undergo a different lifestyle… you have to change
your lifestyle in terms of the way you do things the way you take things
and your perception should entirely change" (F12),
"Social life changed massively with the baby… you can't go out...do
things as before" (F6).
Similarly, most of the postnatal fathers mentioned that the changes started during
late pregnancy and became more prevalent after the childbirth. Postnatal fathers
expressed opinion that many aspects of their life had changed, such as their plans for their
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future (e.g., changing their careers, and withdrawing from their studies). These changes
were strongly expressed by postnatal fathers.
"When the baby comes out, from then on everything changes...my goals, my
ideals, everything changed" (F2).
"I'm not finding time for myself right to relax" (F8).
Although perinatal fathers were aware that a partner’s pregnancy-and-the-birth-of
a child would have major impacts on their prior lifestyle, they reported distinct differences
affecting their lifestyle. Antenatal fathers mentioned changes impacting on daily life
activities and hobbies, while postnatal fathers informed of changes affecting career
decisions, life goals and beliefs.
Subthemes Experienced Equally by Both Antenatal and Postnatal Fathers.
Both antenatal and postnatal fathers indicated similar challenges when confronted
by fatherhood. Fathers reported that their own emotional well-being was impacted by the
mother’s poor emotional wellbeing, lack of social support, lack of emotional support,
child health issues, and unplanned pregnancy.
Mother’s Poor Emotional Well-Being.
The mother’s negative emotions like depression, anxiety, and stress have been
shown to be a major concern of fathers, as they shift greater responsibility for family
matters to fathers. Both antenatal and postnatal fathers admitted that their partner’s low
emotional well-being affected their own emotional well-being. Antenatal fathers stated
that they needed to provide more physical support on top of emotional support for their
partners as their pregnant partner might not be able to manage the physical demands of
the home. In addition, postnatal fathers informed that as their depressed partners were
less able to cope with looking after the newborn, they were required to step in and do
more of the daily house-hold chores and other child related activities besides their usual
employed work. For example, fathers reported that they had to share the care of the baby
and perform daily household chores.
“I don't want her to be in a state of depression because if she goes on
with her disappointment it can lead to depression as far as I go so…
So, it's just that it's just it's extra support here that you have to give to
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your wife (F12) “Because your wife is going through emotional issues
… she needs a lot of expectations from you” (F8).
Some fathers understood the extra challenges, accepted their partners’ emotional
issues, and tried to help their partner by providing more practical support. In contrast,
other fathers were less tolerant and found themselves emotionally triggered; for instance,
F1 stated, “it does affect me when my partner is not well emotionally or physically or in
that sense because it affects the whole system of life”. Overall, poor emotional well-being
of the partner was challenging for both antenatal and postnatal fathers.
Lack of Social Support.
Antenatal and postnatal fathers admitted that support from society and community
are important. Fathers were specific about their need for support, including support from
health professionals, family members, and friends. In reality, fathers stated that they felt
alone and unsupported by health professionals, especially where there were complications
during the pregnancy. This statement by F12 explains the need for support:
“The biggest challenge is when you come across something negative.
so, we don't expect the doctors to be more you know empathetic towards
us and convey the message in a way it's supposed to be conveyed rather
than you know adding more pain to the already existing issue that we
already have” (F12)
Fathers highlighted the need to share their problems and difficulties with a friend
or family members as crucial during this time of change into fatherhood. Fathers
particularly valued family support including receiving practical assistance in raising the
child, and getting advice about child-care:
“If you don't have support from the family you’re not going to
survive... parents, brother doesn’t matter if someone can come in and
play with the kids for a little while parents can just sit down and relax”
(F2).
Lack of Professional Emotional Support.
The perception of limited emotional support was another topic often raised by the
perinatal fathers. They reported receiving some support from antenatal classes and
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postnatal classes, but they felt that these supports could be better targeted for new fathers.
Some fathers complained that their partners were receiving more emotional support than
they were. This was clearly evident in some fathers' statements:
“Women have been supported all the way through, even help with
breastfeeding with emotional support. There is nothing out there to
really help men. There is no male to male time organised as a
community thing … I did not find any men’s group (F2)”
“There is not a lot of support network for fathers. There is always for
mothers and stuff like that and father goes through the same
experience. “(F10)
The perception of receiving equal emotional support seemed important for both
antenatal and postnatal fathers during their transition into fatherhood.
Birth Event Complications.
Both antenatal and postnatal fathers expressed concern and worry about potential
health issues with the child. Antenatal fathers reported concerns about the birth process
and indicated that they avoided thinking about the upcoming birth. One antenatal father
(F4) stated,
"Sometimes a thought goes through my mind, hoping that the baby born
all healthy and there are no issues.... it's just the thought quickly
crosses my mind and I don't think about it too much".
Similarly, postnatal fathers reported childbirth concerns, especially fathers who
could not attend the birth event due to physical distance or the need for surgical
interventions like a Caesarean section. This was the case for F1, who said:
"I was really concerned and especially that my wife was in India and I
was in Germany when it happens so … it was not like normal pregnancy
she had a caesarean. So yes, I had a lot of concerns".
Most of the perinatal fathers reported worries and concerns about the health of the
child or potential difficulties during the birth. They stated that they were feeling scared,
acknowledging the danger of giving birth to the child and mother, and feared that they
may lose their partner and/or the child.
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Unplanned Pregnancy.
Unplanned pregnancy was seen as an issue for both antenatal and postnatal fathers.
Antenatal fathers emphasised actual planning for a pregnancy would have allowed them
to be better prepared to manage the emotional and financial demands. This was evident
from the following fathers’ comments:
"It would have been a lot better if we did plan a lot better, financially
and set up the room to perfect" (F11).
"I think planning is a good thing. I think being prepared and reading
a little bit about it is a good thing" (F6).
Fathers who had an unplanned pregnancy admitted that not being prepared can be
challenging. Antenatal and postnatal fathers declared that having an unplanned pregnancy
can be shocking, surprising and confusing. Fathers experienced mixed emotions of
happiness about the new baby and, at the same time, fear of how they would cope with
all these responsibilities. Some fathers worried about the financial consequences of
having a baby, with responses like "can we financially afford it" (F3). They also
questioned their emotional preparedness for a baby ".... you are always guessing yourself.
Are you ready mentally? Are you emotionally ready?" (F10).
Subthemes Related Only to Postnatal Fathers.
Birth Event Concerns.
Attending the birth was identified as a very challenging and emotional experience
for fathers, which is evident from the following comments:
"It is kind of surreal" (F10)
"When it happens, guys tend to be more emotional" (F2).
"You have a lot of supports midwives are there, the doctors, everybody,
you have a lot of support yeah, just be there and enjoy the moment"
(F10).
Some fathers reported that they received a lot of professional support during the
birthing process, but they admitted that they experienced anticipatory anxiety and worried
about the well-being of the mother and child. Some fathers admitted that they became
emotional and cried for joy after the baby was born.
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Spending Less Time with the Partner.
After the birth of the child, a new challenge influenced the father-mother
relationship affecting fathers’ emotional well-being. Postnatal fathers informed that they
were spending less time with their partner as the mother directed her attention towards
the care and nurturing of the newborn. This focus by the mother on the needs of the new
baby was perceived by some fathers as their being left out and ignored. Some fathers
stated that they believed that their partner was ‘over-engaged’ with the child:
"It's definitely grown and mature, but we don't do as many fun things
as we used to before like the fun with the whole family, fun kind of thing.
So, it's more with the baby and what can you do with the baby" (F9).
Negative Perceptions About the Partner.
Apart from limited couple time, postnatal fathers reported that they found it difficult
to cope with changes in their partners’ attitudes and behaviour. Some postnatal fathers
mentioned that they perceived their partner as their ‘own mother’, as their partner became
more focused on nurturing and caring for the baby rather than giving them the expected
attention. Some fathers also commented negatively on their partners’ change in physical
appearance. Fathers’ dissatisfaction with their partner due to perceived changes in
attitudes and behaviour was evident in statements like, “I wish that my partner didn’t
change after the childbirth” (F2), “after the childbirth, she is crankier than before” (F3).
Fathers expressed their dissatisfaction with their partner, and wished for the relationship
with their partner to return to pre-birth status.
During the postnatal period, the presence of the child seems to add many different
challenges for fathers. In this study, postnatal fathers reported three additional child
related challenges: lack of sleep, difficulties engaging with the child, and having negative
perceptions about the child.
Lack of Sleep.
Postnatal fathers reported a change in their sleep pattern as the baby often disturbed
and interrupted their normal sleep, impacting on their physical and emotional functioning.
This is evidenced by:
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F1 said, "waking up two to three times in the night it takes it on [sic]
toll".
Lack of sleep was one of the most common postnatal problems reported by fathers.
In-the-current-study-fathers stated that disrupted sleep caused their exhaustion and
tiredness. These findings suggest that lack of sleep during the postnatal period is
challenging for fathers, and it seems to have an overall detrimental effect on their ability
to manage their normal daily routine as a father and provider.
Father Engagement with the Child.
Postnatal fathers admitted that developing bonds and being engaged with their
newborn were difficult. The interview data suggest that the father-child bond develops
gradually. Postnatal fathers attributed their difficulty in engaging with the child to the
child’s age. They disclosed that they found it difficult to engage with the newborn due to
the child’s developmental limitations (no speech, limited physical mobility). For
example, F1 said, "she's small, so she doesn't have so many activities to do with".
Perceptions about the Child.
Postnatal fathers informed that they found it-difficult-to-cope-with-a crying baby,
interrupted sleep by the baby, and physical illness of the baby. For example:
"My child can be very cranky …can be very naughty…can be very
problematic at times" (F1)
"It's damaging, having a child damages a man" (F2).
These physical infant characteristics seem to overwhelm postnatal fathers as they
feel unable to control the infant’s behaviour, leading to frustration and negative
perceptions of the child. Some fathers even mentioned that they regretted having a child,
and saw the child as a burden when confronted by the child’s challenging behaviour and
temperament. F1’s statement describes such a situation:
"At a time, you start thinking I wish that I did not have kids, my life was
much better when they were not around" (F1).
Discussion
Five main challenges (main themes) were identified for antennal and postnatal
fathers: conflictual father-mother relationship, lack of support, changes in the way of
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living, event, and conflictual father-child relationship. The main themes were divided into
several sub-themes. The discussion will first address the identified challenges for both
groups of fathers followed by addressing the differences between antenatal and postnatal
fathers.
The main themes and the associated sub themes are consistent with the factors
identified in Gemayel et al.’s (2018) conceptual framework. That is, the precursors
identified in the conceptual framework were perceived as challenges by antenatal and
postnatal fathers. The findings of this study are also consistent with those of other
quantitative studies where fathers experience bonding problem with the baby and
acknowledged a lack of parental knowledge (Zelkowitz, Mortimer, & Milet, 2016). Other
similarities in the findings relate to childbirth concerns (Greenhalgh et al., 2000), lack of
social support (Forsyth et al., 2011), living with a depressed partner (Bielawska‐
Batorowicz & Kossakowska‐Petrycka, 2006) and unplanned pregnancies (Edward et al.,
2015). Previous qualitative studies also identified similar sub-themes; for example,
fathers’ need of parental knowledge (Deave & Johnson, 2008), responsibilities for the
child (Deave & Johnson, 2008; Fenwick et al., 2012), and perceived lack of support from
health professionals (Forsyth et al., 2011; Wee et al., 2011).
Findings from the current study expand on those found in the literature by
identifying the challenges affecting the emotional well-being of postnatal fathers. Bronte‐
Bronte-Tinkew, Horowitz, and Carrano (2009) studied the relationship between fathers’
engagement, aggravation, and stress. They found aggravation and stress in fathers are
negatively associated with father’s engagement with the newborn. That is, parenting
stress and aggravation lead to poorer parent–child interactions. While, Bronte‐Tinkew,
Horowitz, and Carrano (2009) reported that parental stress increases the vulnerability of
fathers’ interactions with the child, the current study found the lack of engagement was
most likely linked to lack of parental knowledge and the child’s characteristics. This study
showed that fathers appear much challenged when they are required to care for and
nurture their child. Fathers’ discomfort in engaging with their child is most likely due to
limited parenting knowledge and fathers reported feelings of anxiety when interacting
with the baby. Some postnatal fathers also reported feelings of frustration and stress, and
becoming easily physically and emotionally exhausted when caring for their child. The
current study also extends the work by Dudley et al. (2001) who reported that fathers’
emotional well-being was influenced by the mother’s ability-to-cope-with-stress,-heremotional well-being, and her perception about their intimate relationship (Dudley et al.,
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2001). Consistent with Dudley et al. (2001), this study found partners’ well-being is
important to fathers. In addition, this study found that fathers experienced difficulty in
accepting the transformation of their partners from wife/de-facto to becoming a mother.
Examining the paternal challenges separately for antenatal and postnatal fathers
provided additional insights not previously explored. Three differences become evident
when examining the perceptions of fatherhood for postnatal fathers. Postnatal fathers
reported on the following unique issues including; spending less time with the partner,
having negative perceptions about the partner, engagement issues with the child,
perception about the child, lack of sleep, and the perception of the actual birthing event
Postnatal fathers experienced challenges during the birth events such as worries of losing
their partner and/or the child, or of their experiencing health complications during the
birth process.
After the child was born, postnatal fathers reported a marked decline in the time
they had previously spent with their partner, which negatively impacted on the fathermother relationship. Fathers also saw the presence of the child as a source of additional
responsibilities with respect to needing to spend time with the child and financial
demands. This sense of additional responsibilities and fathers’ perceived unpreparedness
to care for their child most likely has a negative influence on the father-child relationship.
The additional financial expenses may aggravate and put this relationship under extra
strain. For example, fathers’ limited ability to cope with childcare responsibilities
influenced their perception of the child. Some fathers found their child very demanding
and felt physically and emotionally overwhelmed. Lack of sleep due to the baby crying
and other nocturnal demands added further stress to this father-child relationship. The
postnatal challenges were mainly due to the presence of the infant, the child’s
temperament and health issues.
Both antenatal and postnatal fathers reported challenges of the partner’s low
emotional well-being, of not receiving emotional and social support, of having to deal
with an unplanned pregnancy, and possible child health issues. These findings were
consistent with a systematic review that reported fathers being impacted pre- and postbirth when their partner experienced lower emotional well-being, and lack of support
(Wee et al., 2011). The challenges experienced by an unplanned pregnancy were
consistent with empirical findings of two studies (Gao, Chan, & Mao, 2009b; Leathers &
Kelley, 2000). The current study showed that both antenatal and postnatal fathers
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expressed difficulties in coping financially and emotionally with an unplanned
pregnancy.
Fathers reported that their parenting challenges accumulated as they moved from
the antenatal stage to the postnatal stage of fatherhood. These challenges may be
attributed to their feeling the increased responsibilities towards the partner, changes in
their sexual relationship, lack of parental knowledge, feelings of responsibility towards
the child, and lifestyle adjustments. This study showed that postnatal fathers experienced
more difficulties in coping with fatherhood demands compared with antenatal fathers. For
example, sexual relationship changes existed in both antenatal and postnatal periods, but
antenatal fathers seemed less impacted by these difficulties than postnatal fathers. The
changes in the sexual relationship between the father and mother during the antenatal
period were not considered major by fathers, compared to postnatal fathers. These
findings are consistent with those of Boyce et al. (2007), where fathers reported a vast
decline in their sexual activity during the perinatal period. The preponderance of intimacy
changes started in the antenatal period, with only a minor improvement by the end of the
postnatal period.
In conclusion, this study identified a number of challenges that have a marked
impact on fathers’ emotional-well-being-during-the-perinatal-period. Some challenges
were found to be similar between the antenatal-and-postnatal-fathers, with some
challenges having an initial minimal impact in the early stages of antenatal fatherhood;
but these became more evident as the pregnancy progressed. Even though there was a
significant overlap in stressful challenges in both late pregnancy and postnatally, the
major difference in paternal challenges was evident in the postnatal period as they related
to the tasks surrounding the newborn baby.
This knowledge of differing challenges for both antenatal and postnatal fathers, and
particularly that of the increased levels of stressful challenges for antenatal fathers in late
pregnancy, is valuable to clinicians in providing targeted clinical interventions for fathers.
Although the findings of this study provide improved insights into challenges
experienced by fathers, these findings may be unique to this study’s group of fathers.
Given this limitation, further studies are warranted to capture a greater number of fathers.
Despite this limitation, these preliminary findings provide a better understanding of the
experiences of antenatal and postnatal of fathers. To date, qualitative studies have not
51

explored the differences and similarities between antenatal and postnatal experiences.
This lack of empirical knowledge may suggest that health professionals may not give
sufficient attention to differences between antenatal and postnatal challenges. This study
illustrates how fatherhood challenges may be differently experienced over the course of
the perinatal period. The identification of challenges affecting perinatal fathers is valuable
for clinicians as they are now better able to customise treatment interventions to
ameliorate the impact of the factors influencing fathers’ emotional well-being.
Finally, this chapter explored the developed conceptual framework (Chapter 2)
from the perspective of antenatal and postnatal fathers. The findings assisted in the
understanding of fatherhood, and the different issues and concerns affecting perinatal
fathers. The identified themes and sub-themes in this chapter assisted in the
conceptualisation of the Multidimensional Paternal Perinatal Scale. That is, several items
were developed to target the identified themes and sub-themes, which will be reported in
the following chapter.
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Chapter 4. The Development, Content Validity, and Inter-Rater Reliability of
the Multidimensional Paternal Perinatal Scale (MPPS)

Previous chapters in this dissertation focused on construct conceptualisation based
on a thorough review of the literature and semi-structured interviews with antenatal and
postnatal fathers. This chapter reports the process of defining the construct and the
delineation of the construct’s content validity and inter-rater reliability by:
a) Developing the construct definition and themes
b) Conceptualising the dimensionality of the MPPS
c) Sampling (item generation) and-instrument-formation
d) Judging the items for content validity
e) Evaluating the inter-rater reliability
Introduction
Developing the Construct Definition and Content Themes.
The Multidimensional Paternal Perinatal Scale (MPPS) objective is to identify the
precursors of low emotional well-being among antenatal and postnatal fathers. The
conceptual framework developed in Chapter 2 and the themes and subthemes identified
through the semi-structured interview with antenatal and postnatal fathers assisted in
arriving at the accuracy and comprehensiveness of the construct and the definition of the
MPPS themes. Defining the construct and its themes is an important step in the
development of any instrument. That is, the validity of the instrument and what is being
measured depend largely on the construct definition and its content themes (Netemeyer
et al., 2003).
This part of the chapter includes an overview of the identified antenatal and
postnatal precursors of poor emotional well-being. The precursors are considered as
themes of the ANT-MPPS construct (Antenatal version of the Multidimensional Paternal
Perinatal Scale) and POST-MPPS construct (Postnatal version of the Multidimensional
Paternal Perinatal Scale). The definition process of the ANT-MPPS and POST-MPPS
was about deciding what each construct includes and excludes. During this process, it
was crucial to ensure that the construct was not too narrow because it would fail to
represent all the facets of the antenatal and postnatal precursors. In contrast, defining the
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ANT-MPPS and POST-MPPS too broadly might have included extraneous themes
irrelevant to the targeted construct (Messick, 1993). Therefore, in this study, the decisions
concerning inclusion and exclusion were made based on the previously explored literature
(Chapter 2) and on the statements of the antenatal and postnatal fathers during the semistructured interviews (Chapter 3).
Father-mother Relationship.
The literature highlighted the impact-of-the-father-mother-relationship-on the
father’s emotional well-being during the perinatal period (Eggebeen & Knoester, 2001).
During the semi-structured interviews, antenatal and postnatal fathers reported the
challenges they face in their relationship with their partner such as, the disagreements
about affection, spending less time together, and changes in the sexual relationship.
Several items for this theme were developed to target these specific challenges. All these
items were grouped under the father-mother relationship theme.
Responsibilities.
The responsibilities that the father has towards his partner and the child after birth
is another challenge that might affect father emotional well-being during the antenatal
and postnatal periods. Especially, when the father’s responsibilities increase across the
perinatal period. That is, during the antenatal period fathers have responsibilities only
towards their partner, while in the postnatal period, the father’s responsibilities increase
to include the child and the partner. The items in this theme enquire about the physical
and emotional support that the father provides to the mother and the engagement by the
father with the child during the postnatal period. These challenges were grouped under
one construct labelled, “responsibilities”.
Expectations.
Nowadays, the society, the partner and the community have expectations of fathers.
Fathers’ awareness of these expectations creates pressure on them. During the semistructured interviews, fathers expressed the feeling that when these expectations exceed
their capacities, the resulting situation impacts their emotional well-being. Several items
were developed to assess the awareness of the father about the expectations by the partner,
the community, and the society. The generated items were grouped under the theme
labelled, “expectations”.
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Social and lifestyle changes.
The transition to fatherhood has implications for the social experiences and the
lifestyle of the fathers (Ferketich & Mercer, 1995). During the semi-structured interviews,
fathers reported that they are less socially engaged during the pregnancy and after the
childbirth (i.e. less likely to see their friends and do their hobbies). Several items were
created to enquire assess fathers’ social activities during the pregnancy and the postnatal
period. These items identify the social and life changes of the fathers during the perinatal
period.
Concerns.
Fathers are likely to experience concerns and worries during the antenatal and
postnatal periods. These concerns and worries are related to childcare, childbirth, and
birth event. Several items were developed to capture the worries and concerns
experienced by fathers.
Partner’s emotional well-being.
The literature and the semi-structured interviews highlighted the significant impact
that the partner’s low emotional wellbeing (e.g., depression, anxiety, stress) has on fathers
during the antenatal and postnatal period. Fathers who have a partner experiencing low
emotional wellbeing are likely to experience low emotional well-being (Wee et al., 2011).
Therefore, several items were developed to enquire about the emotional state of the
mother. In addition, a partner with low emotional well-being is likely to demand more
support and domestic workload sharing of fathers. That is fathers are asked to provide
extra emotional and physical support for the mother. The generated items enquire about
the provided support by fathers (e.g. physical, emotional) and ask about their partner’s
emotional well-being.
Lack of sleep.
Lack of sleep is one of the challenges evident in postnatal fathers. Fathers reported
in the interviews disturbed and lack of sleep during the postnatal period due to the baby
crying and waking-up. the generated items are designed to capture fathers’ sleep issues.
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Lack of support.
During the semi-structured interviews, fathers complained about the lack of support
from others. That is, fathers expect a lot of support from professionals, their community
and their partner. Fathers need support in terms of providing appropriate childcare and
during the transition to parenthood. Fathers lacking this type of support are likely to
experience poor emotional well-being (Boyce et al., 2007). The generated items enquire
about their satisfaction with the received support from health professionals, partner,
family, and community.
Unplanned pregnancy.
Being unprepared for having a child can be a shocking experience. Fathers
explained that unplanned pregnancy impacted their emotional well-being. the created
items were developed to ask perinatal fathers whether the-pregnancy-was-planned-or
unplanned.
Negative perceptions about the partner.
During the antenatal and the postnatal period, fathers noticed physical and
emotional changes in their partners. Several fathers reported on negative perceptions
about the partner. The developed items measure the perceptions fathers hold about their
partners.
Negative perceptions about child.
Postnatal fathers admitted that they sometimes have negative perceptions about
their child. This constitutes a challenge for the father and sometimes interferes with the
bonding process between the father and the child. These negative perceptions might have
a negative impact on the father’s emotional well-being. In the postnatal version of the
MPPS, items were developed to evaluate fathers’ perceptions about the child.
Parental Knowledge.
Limited parental knowledge is often identified by fathers during the postnatal
period. Feeling unsure of what to do when the child demands attention can be frustrating
for fathers, especially first-time fathers who are less likely to have pas experience about
a child’s needs compared with more experienced fathers. Fathers are aware of their
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limited abilities to manage and execute their responsibilities in parenting their child.
Several items were developed to assess the parental self-efficacy of fathers.
The above themes can be seen as precursors that impact fathers’ emotional wellbeing. It was hypothesised that each one of these precursors constitutes a latent construct
within the ANT-MPPS and POST-MPPS. That is, the ANT-MPPS and POST-MPPS
include multiple precursors that are all related distinctly to the perinatal context. It is
suggested that a measure incorporating these distinct precursors into a measure permits
the measure to be classified as multidimensional.
Content validity.
There are several strategies to examine the content validity of a construct. This
section of the chapter will first explore the available approaches to test the content
validity. Second, it will select the appropriate approaches to apply to the MPPS.
Content validity terminology.
The literature applied different terminology for the content validity. Newman, Lim,
and Pineda (2013) reported that the term “content validity” refers to inter-rater agreement,
intrinsic validity, definition validity, sampling validity, representative validity, and
logical validity. Content validity is also referred to as the degree of agreement between
several raters on a psychometric tool items (Gisev, Bell, & Chen, 2013).
Importance of content validity.
While some psychometric studies report the content validity process, others ignore
it or report it superficially (Zamanzadeh et al., 2015). Content validity is important in
scale development. First, the content validity process helps to evaluate whether the
developed measurement tool measures the intended construct (Zamanzadeh et al., 2015).
Second, validity also affects the reliability of a measurement, that is poor content validity
reduces the measure’s reliability (Nunnally & Bernstein, 1994). Lastly, content validity
increases the confidence, transparency and trustworthiness of the developed instrument
to users (Yaghmale, 2009).
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Content Validity Approaches.
The literature suggests different approaches to examine the content validity of a
construct. These approaches are qualitative, quantitative, or a mix of qualitative and
quantitative approaches.
Qualitative approaches to content validity. Despite the value of using quantitative
approaches to examine the content validity of new instruments, most of researchers prefer
to adopt a qualitative approach (Bertea & Zaiţ, 2013) . That is, quantitative approaches
rely on literature reviews, interviews, and focus groups (Lynn, 1986), while a qualitative
approach is indicated when little is known about a construct.
In order to limit the often stated researcher bias in qualitative studies (Bertea & Zaiţ,
2013), Newman et al. (2013) adopted Table of Specifications (ToS), that is a nonpsychometric method that is more rigorous in testing the content validity. ToS targets
notable problems when evaluating a construct’s content theme. For example, it improves
the items alignment with the concept theme and improves on theme evaluation by
sampling items relevant to a target theme. ToS also examines the fidelity of the theme by
assessing the transparency and trustworthiness of the scale development process.
Although ToS is a qualitative approach, it can be considered as a systematic qualitative
approach as it preserves a review path for the data, sampling, and the evaluation (Newman
et al., 2013).
Quantitative approaches for content validity. In contrast to qualitative approaches
for scale development, some researchers prefer to apply quantitative evaluations like
statistical analysis to test the content validity of a new measurement tool (Bertea & Zaiţ,
2013). The literature relates to several quantitative methods for examining content
validity

including:

Content-Validity-Ratio-(CVR),

Index-of-Item-Objective-

Congruence, Content-Validity-Index-(CVI), Weighted-Mean-Score, and Inter-Observer
Agreement (Tojib & Sugianto, 2006). These methods assign a value for each item to assist
in the decision making as to whether to retain or delete an item. CVR (Lawshe, 1975),
Index of Item Objective Congruence (Turner & Carlson, 2003), and CVI (Lynn, 1986)
are quick and easy methods to use. For example, CVI can be completed with 3 experts,
and 2 experts can perform an Index of Item Objective Congruence assessment (Tojib &
Sugianto, 2006). While the CVR and Weighted Mean Score methods account for value
inflation, neither the CVI nor the Inter-Observer Agreement considers value inflation due
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to chance. In terms of the individual item, the Index of Item Objective Congruence
method has two reported disadvantages. First, the Index of Item Objective Congruence
method does not recommend an appropriate cut-off. Second, this method lacks set
standards to determine the adequacy of content validity (Tojib & Sugianto, 2006).
Mix of qualitative and quantitative approaches. Some literature suggests taking a
qualitative approach (Bertea & Zaiţ, 2013; Lynn, 1986), while other suggest using
quantitative approach (Tojib & Sugianto, 2006) to evaluating content validity. Some
scholars have applied a combination of qualitative and quantitative approaches to
evaluating content validity (Dörnyei, 2007; Flick, 2007; Zhang & Wildemuth, 2009).
Flick (2011) suggested that mixing qualitative and quantitative methods improves the
quality of the research. In the current study, a mix of both approaches has been used to
assess the content validity of the Multidimensional Paternal Perinatal Scale (MPPS).
Inter-rater reliability
Feng (2015) asserted that inter-rater reliability is crucial to the content validity of
any new instrument. Therefore, besides testing content validity, it is also important to
benchmark inter-rater reliability when developing a new instrument. Thus, in this study,
MPPS inter-rater reliability was also examined.
There are several inter-rater reliability analyses to assess the degree of consensus
between different raters. Selecting the appropriate index depends on the number of
experts on the panel (Gisev et al., 2013). The Cohen Kappa or Weighted Kappa indices
are recommended when having two raters only, whereas Fleiss’ Kappa is recommended
when having more than two raters (Fleiss & Cohen, 1973). For ordinal measurement,
Weighted Kappa is suggested for two raters and the Kendall Coefficient of Concordance
is recommended for more than two raters. For an interval and ratio measurement, a BlandAltman plot is suggested for two raters, while the Intra-Class Correlation (ICC) is used
for more than two raters. The literature also suggests that ICC can be used for all types of
measurement levels and with any number of raters. This study will apply the Fleiss’
Kappa benchmark as it-is-the-most-common-analysis method used for assessing interitem reliability-for-categorical rating by three raters (Gisev et al., 2013).
Aim
This study aims to develop the Multidimensional Paternal Perinatal Scale (MPPS)
and assess its content validity and inter-rater reliability.
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Methods
Content Validity.
To assess the content validity of the MPPS, two steps were taken; instrument design
and Judgment. The first step in the instrument design stage consisted of creating an items
pool, and the second step requires the items to be rated against the target constructs..
(Yaghmale, 2003). As previously stated, in this study, a mix of qualitative and
quantitative processes was adopted in developing the MPPS (Figure 3). In the first step,
qualitative data was used to identify the content themes and generate the item pool. In the
second step, a panel of two language experts and three clinical experts was assigned to
judge the items of the Multidimensional Paternal Perinatal Scale.
Stage 1 of content validity: Instrument Design.
Designing the MPPS included two steps: (1) determining the content and
dimensions identification; (2) generating items relevant for the specific construct.
Step1of stage 1: Determining Content and Construct Dimensions. In determining
the content theme, it was important to identify the constructs to be measured (Beck &
Gable, 2001). Identifying the conceptual theme and its underlying dimension is an
essential step in the development of a new psychometric tool. That is, the items of the
instrument need to reflect the identified conceptual theme and the underlying dimensions.
There are different approaches that can help to identify the conceptual theme.
Zamanzadeh et al. (2015) suggested that a literature review can provide great insights
about the dimensions and concepts related to the construct. Carmines and Zeller (1979)
suggested using interviews with people who have experienced the phenomenon, or
conducting focus groups with experts, as doing so can provide insights and valuable
knowledge about the intended construct. Mastaglia, Toye, and Kristjanson (2003)
proposed using a combination of both methods, but they stressed that the selection of the
appropriate methods depends on the nature of the research question.
In this study, the MPPS is intended to screen fathers at risk of developing mental
health problems. However, the limited available literature on fathers’ perinatal
experiences, and the lack of a targeted conceptual framework for precursors and
situational factors, suggested the application of the deductive-inductive approach. Benz,
Ridenour, and Newman (2008) described the deductive-inductive approach for
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conceptualising the theme content, i.e. to be consistent with the construct in question, and
to ensure items reflect the research question.
This study revisited the applied identified themes from the earlier literature review
and then developed a conceptual framework (Chapter 1). The identified conceptual
framework included factors that have been shown to affect fathers during both the
antenatal and postnatal periods. Also, this study further investigated these factors, via
semi-structured interviews with antenatal and postnatal fathers, and the thematic analysis
themes and subthemes. Both the conceptual framework and the thematic analysis
indicated 12 situational precursors related to the antenatal period of fathers and an
additional 3 situational precursors related to the postnatal period of fathers. Given that the
antenatal and postnatal challenges are different, two versions of the MPPS were
developed: the antenatal version (ANT-MPPS) and the postnatal version (POST-MPPS).
Step 2 of stage 1: Sampling from Content Item Generation. A Table of
Specifications (ToS) as suggested by Newman et al. (2013) was used to align the
identified concept themes with the generated items. This method consists of integrating
content themes (e.g., name of themes, definitions of themes) with fathers’ statements from
the semi-structured interviews to generate items for each theme.
•

Instrument Construction. After generating the items, three decisions about
the sequence, the item format, and the appropriate type of scoring for the
instrument construction were made.

•

Item Sequence. The literature suggested two types of item sequencing; the
random sequencing of items or grouping items by topic. A debate in the
literature ensued regarding the best sequence type. Podsakoff, MacKenzie,
Lee, and Podsakoff (2003) responded to the debate by illustrating that
neither of these sequence types are better than the other. They showed that
presenting the items grouped by topic can bias the result by creating an
“artificial high consistency” between items responses. This means
clustering similar items together may inflate the internal consistency within
the scale items, which also inflates the Cronbach alpha internal reliability of
the scale. In contrast, using the random sequencing inflates the inter-scale
correlation. Therefore, none of these sequencing type help to avoid these
potential biases (Podsakoff et al., 2003). Given that neither of these
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sequencing methods is superior in overcoming inherent biases, this study
applied the randomised approach.
•

Items Format. Choosing the items format is another important decision that
need to take into consideration when developing a new instrument (Chyung,
Barkin, & Shamsy, 2018). There is a debate regarding the most appropriate
item format for a new instrument; negative items, positive items; or a
combination of negative and positive items. Each of these formats have
advantages and disadvantages. Chyung, Barkin, and Shamsy (2018)
reported that using only positive items in an instrument leads to greater
accuracy than using only negative items, or a mix of positive and negative
items (Chyung et al., 2018). However, using only positive items may
increase potential acquiescence bias. That is, respondents tend to agree with
all the statements of the instrument regardless of the statement’s meaning
(Cronbach, 1942).
In contrast, using a mix of negatively and positively worded items may
reduce the potential acquiescence bias (Mathews & Shepherd, 2002) but
may impact on the validity and reliability of the instrument (Chyung et al.,
2018) and cause response set bias (Podsakoff et al., 2003). There are many
other consequences of mixing negative and positive items identified in the
literature. For instance, there can be assumptions that reversing a negatively
coded item yields the same answer as that if the item had been positively
worded. Scale developers also need to be cognisant that negative items may
sometimes have different meanings from positively worded items (Chyung
et al., 2018). Mixing positive and negative items to assess the same construct
may affect the dimensions of the instrument. That is, items may load on
separate factors, regardless of the content theme of a construct (Ibrahim,
2001).
Schriesheim and Hill (1981) recommended the use of negative items despite
potential acquiescence bias (Cronbach, 1942), as respondents tend to
respond carelessly (Weems, Onwuegbuzie, & Collins, 2006), and achieve a
lower Cronbach alpha affecting the internal reliability of the instrument
(Schriesheim, Eisenbach, & Hill, 1991). Yet, there may be good reasons to
apply the negative item format: when, for example, measuring symptoms of
depression, where it is impossible to avoid negatively worded items.
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In this study, given that the MPPS is a multidimensional instrument
assessing different themes, it is important to select one format to avoid
format-related item loading when developing a multi-dimensional scale.
Given that the MPPS measures negative attributes, the negatively worded
response format was applied. That is, MPPS identifies fathers with
challenging situational risk factors contributing to poor emotional wellbeing
(i.e. depression, anxiety, and stress).
•

Scoring Type. Response set is another important consideration when
developing a scale. Most of the measurement tools include five to seven
response set categories (Bearden & Netemeyer Mobley, 1993; Shaw &
Wright, 1967). Some argue the individual mind possesses a span that can
differentiate between seven categories at one time, but that beyond seven
becomes problematic (Colman, Norris, & Preston, 1997). Research has
shown that using a 7-point Likert scale optimizes the reliability of the
instrument (Colman et al., 1997), but the 5-point scale was recommended
for item readability by many researchers and was found to reduce levels of
frustration among respondents using the scales (Babakus & Mangold, 1992;
Marton-Williams, 1986). Other researchers have also argued that a 5-point
scale has higher reliability than the 7-point scale (Jenkins & Taber, 1977;
McKelvie, 1978). Although evidence for either scale format is mixed, this
study adopted the 5-point scale format for its readability (i.e. using-0-Totally-Disagree-to-4--Totally-Agree), and because it reduces frustration
among respondents, yet maintains scale reliability.

Stage 2 of content validity: Judgment.
The pool of items was judged by a panel of professionals who are familiar with the
measurement’s topic. Literature suggests that 3-10 experts should be consulted and warns
that as-the-number-of-experts-increases, the more the chance of disagreement increases
(Zamanzadeh et al., 2015). In this study, we used two approaches to test the content
validity of this instrument. The judgment steps included qualitative and quantitative
methods.
Qualitative Judgment. Two English language experts were recruited to assess the
items qualitatively for grammatical mistakes, difficult vocabulary, and clarity of items.
This step helped to increase the comprehensibility of the instrument and as a consequence
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the reliability and validity of the instrument (Safikhani, Sundaram, Bao, Mulani, &
Revicki, 2013). In the second phase of the item evaluation, three clinical psychologists
judged the items qualitatively by comparing the face validity of the items with fathers’
statements from the semi-structured interviews.
Quantitative Judgment. The items were also rated for clarity and relevance to the
overall constructs, themes and sub-themes by the same three clinical psychologists. They
were asked to score each item based on a 4-point ordinal scale represented in Table 6
below.
Table 6 The 4-point Ordinal Scale Used to Rate Content Validity
The 4-point Ordinal Scale Used to Rate Content Validity
Clarity
Relevance
1 Not Clear
1 Not relevant
2 Item needs some revision
2 Item needs some revisions
3 Clear but minor revision needed
3 Relevant but minor revision is needed
4 Very clear
4 Very relevant

Content Validity Measures.
Different types of content validity measures were used to test the validity of the
ANT-MPPS and POST-MPPS content. The CVI, including the Item Content Validity (ICVI) and the Scale Content validity (S-CVI), were used to measure the degree of
agreement among the experts used in the study.,
The I-CVI helped to judge the degree of rating agreement on each item in terms of
clarity and relevance across the three registered psychologists. The I-CVI value varied
between 0 and 1. Lynn (1986) recommended I-CVIs of no lower than .78 while
Abdollahpour, Nejat, Nourozian, and Majdzadeh (2010) recommended that items with
less than .70 should be eliminated. In this study, all items with a score less than .70 on
clarity and relevance were deleted to maximise the content validity of the scale.
Regarding the Scale Content Validity (S-CVI), the literature recommends two
methods of evaluation: the universal agreement (UA) and the average (Ave). The SCVI/UA requires universal agreement from the three experts. It consists of total of
agreement from the three experts divided-by-the-number-of-items. The S-CVI/Ave is a
less conservative approach, and consists of calculating the average of all I-CVIs. The
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Universal Agreement method was adopted in this study since the number of experts was
less than five (Polit & Beck, 2006).
As the CVI measure does not deal with the risk of inflated-values-due-to-chanceagreement, the item evaluation applied the Kappa calculation for greater objectivity and
to provide information about the degree-of-agreement-beyond-the chance among the
experts (Wynd, Schmidt, & Schaefer, 2003). The modified Kappa calculates first the
probability of chance, and that consists of applying: Pc= [N!/A! (N-A)!]*.5N (Polit, Beck,
& Owen, 2007). After calculating the probability of chance (Pc), the Kappa value was
obtained using the formula K=(I-CVI-Pc) / (1- Pc) (Polit et al., 2007). A modified Kappa
value of 0.74 and higher is considered excellent, while a Kappa value of between 0.60
and 0.74 is considered good and one between 0.40 and 0.59 is considered fair (Cicchetti,
1981). The current study adopted the modified Kappa evaluation method for interpreting
the findings.
Inter-rater Reliability.
Gwet’s AC2 was used in this study to calculate the inter-rater reliability, which is
more paradox-resistant than alternative coefficients (Kilem L Gwet, 2014). The inter-rater
reliability was calculated for each version of the Multidimensional Paternal Perinatal
Scale. The Landis and Koch Kappa standard scale was applied to interpret the Gwet’s
AC2. The benchmarks for Gwet’s AC2 are slight if the coefficient is less than “0.2; fair,if-0.21–0.40;-moderate,-if-0.41–0.6;-substantial,-if-0.61–0.8;-and-almost-perfect,-if0.81–1.00”-(Landis & Koch, 1977, p. 12).

65

Figure 3. Content validity process adopted in this study to validate the ANT-MPPS and
POST-MPPS.
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Results
Results of Stage 1: Designing the Multidimensional Paternal Perinatal Scale.
The findings of Chapters Two and Three were used to design the Multidimensional
Paternal Perinatal Scale (MPPS). In Chapter Two, the extensive review of the literature
identified potential perinatal challenges that affect fathers’ emotional wellbeing. These
challenges were-embedded-in-a-conceptual-framework-to illustrate the fathers’ perinatal
experience (Figure 4). The conceptual framework includes “vulnerability factors”,
“precipitating factors”, “socio-cultural factors” and “coping strategies" as potential
contributors to low emotional wellbeing experienced by fathers during the perinatal
period (Gemayel et al., 2018). The literature has shown that the antenatal experiences for
fathers are different from their postnatal experiences. That is, some challenges are
experienced differently by antenatal fathers and postnatal fathers (Gemayel et al., 2018).
Given these differences, two versions of the scale were developed: namely the antenatal
and postnatal versions. The antenatal version addresses the antenatal precursors that
expecting fathers may experience; whereas the postnatal version measures the precursors
of the postnatal period.

Figure 4. Content validity process adopted from chapter 1 (Gemayel et al., 2018).

67

The conceptual framework (Chapter Two) informed on the development of the
semi-structured interview questions (Chapter Three). The generated questions addressed
each of the challenges embedded in the conceptual framework. The semi-structured
interviews were transcribed, and thematic themes were identified by the author. Twelve
of the challenges in the framework related to the antenatal period and fifteen challenges
to the postnatal. They are shown in Table 7. These challenges constitute the themes of the
antenatal version of the MPPS (ANT-MPPS) and the postnatal version of the MPPS
(POST-MPPS). Using the Table of Specification (ToS), several items were developed to
measure these themes.
Table 7 Periods’ content theme
Periods’ content theme
Antenatal content theme
Father-mother relationship conflict
Responsibilities
Social and lifestyle Changes
Concerns
Expectations
Partner's emotional well-being
Providing support for partner
Father-child relationship difficulties
Lack of support
Unplanned pregnancy
Negative perceptions about the partner
Parental Knowledge

Postnatal content theme
Father-mother relationship conflict
Responsibilities
Social and lifestyle Changes
Concerns
Expectations
Partner's emotional well-being
Providing support for partner
Father-child relationship difficulties
Lack of sleeping
Lack of support
Unplanned pregnancy
Negative perceptions about the partner
Child perception
Birth event perception
Parental Knowledge

Results of Stage 2: Experts’ Judgment of the Content Validity of the
Multidimensional Paternal Perinatal Scale.
Qualitative judgment of content validity. Two language experts provided several
suggestions about the clearly and comprehensibly of the item wording. These suggestions
were taken-into-consideration-and the necessary changes were applied to the items. The
three clinical psychologists with clinical expertise assessed the face validity of each item
against the respective theme areas using the ToS format. Their assessment provided
valuable information on improving the content of the items.
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Quantitative judgement of content validity. Based on the clinicians’ quantitative
feedback, the I-CVI was calculated for each item measuring clarity and relevance. Items
in the antenatal version of the MPPS with an I-CVI of below 1.0 were removed from the
item pool. This affected Item 48, which had an I-CVI-of-0.66, and four other-items-wereremoved for lack of clarity. Items 11 and 14 received an-I-CVI-of-0.33 each, and Items
17 and 76 had an I-CVI-of-0.66.-The remaining 75 items scored an I-CVI of 1 on clarity
and relevance (Table 8).For the postnatal version of MPPS, Items 26 and 96 were deleted
for having clarity I-CVI of 0.66 each, and Items 6, 7, 10, 57, 96, 97, 101 were eliminated
for receiving a relevance I-CVI of 0.66 each. The remaining 103 items received clarity
and relevance I-CVIs of 1 (Table 9).
The Scale Content Validity (S-CVI) of universal agreement (UA) was adopted in
this study to assess the universal agreement among all the experts. The ANT-MPPS
showed a clarity S-CVI of .95 and a relevance S-CVI of 0.99 (Table 8). The POST-MPPS
also showed a clarity S-CVI of .98 and a relevance S-CVI of 0.93 (Table 9). In the validity
literature, attaining 80% agreement is considered satisfactory for having confidence in a
new measurement tool when assessing face, content, and expert judge validity (Newman
et al., 2013). Based on the reported findings, both versions of the MPPS achieved an
acceptable content validity.
Item evaluation using the Kappa benchmark showed that the ANT-MPPS Item 48
received a Kappa of .47, which indicates that agreement might be due to chance (Table
8). In the POST-MPPS, Items 6,7, 10, 57, 96, 97, 101 scored a Kappa of 0.47 each (Table
9). These items were deleted as they had a Kappa value below .59. This process of
assessing items against CVI and Kappa shows that all deleted items were consistently
identified by both benchmark measures, which provides a degree of confidence for the
accuracy of these analyses.
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Table 8 Items’ Content Evaluation and Overall Content Validity of the Antenatal Version of the Multidimensional Paternal Perinatal Scale (ANT-MPPS)
Items’ Content Evaluation and Overall Content Validity of the Antenatal Version of the Multidimensional Paternal Perinatal Scale (ANT-MPPS)
Item
Item
number

1

2
3
4

5

6

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
of chance)
interpretation agreement

Kappa
Interpretation

Since my partner’s pregnancy,
my partner and I are often in
disagreement.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

Since my partner’s pregnancy,
my partner and I have been
facing relationship conflicts.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

I feel less close to my partner
since pregnancy.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

The sexual relationship with my
partner has reduced a lot since
pregnancy.
3
Since my partner’s pregnancy,
the change in our sexual
relationship is disturbing me.
3
Since my partner’s pregnancy, I
have become dissatisfied by the
change in our sexual relationship. 3
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Item
Item
number

7

8

9

10
11
12

13

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
interpretation agreement
of chance)

Since the pregnancy, I have a
mix of both positive and negative
feelings towards the change in
our sexual relationship.
3
Since the pregnancy, I am
incapable of accepting the
changes in our sexual
relationship.
3
Since my partner’s pregnancy, I
am unable to deal with the
changes in our sexual
relationship.
3
I will have several
responsibilities for the child
following birth
3
I will be financially supporting
my child after the birth.
3
I will give emotional support for
my child after the birth.
3
I will have physical duties (e.g.,
taking care, changing nappies,
feeding) towards the child after
the birth.
3

Kappa
Interpretation

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

1

0.33

Eliminated

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent
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Item
Item
number

14

I'm overwhelmed by the
responsibilities for the child
following the birth

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
interpretation agreement
of chance)

Kappa
Interpretation

3

1.00

Appropriate

1

0.33

Eliminated

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

2

0.67

Eliminated

0.125

1.00

Excellent

17

I'm worried about my
responsibilities as a dad after the
birth.
3
I have numerous obligations and
commitments towards my
partner.
3
I'm upset by my duties towards
of my partner.
3

18

It is a challenge having to deal
with my duties towards my
partner.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

19

I think my social life has reduced
since pregnancy.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

15

16

20
21

22

I see my lifestyle changed a lot
since pregnancy.
3
I'm sad that my social life
changed since pregnancy.
3
I'm sad that my lifestyle or way
of living changed since
pregnancy.
3

72

Item
Item
number

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
interpretation agreement
of chance)

Kappa
Interpretation

24

I accepted the lifestyle changes
that happened since pregnancy. 3
I don't see my friends as much as
before pregnancy.
3

25

I do fewer activities than before
pregnancy.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

26

Since the pregnancy, I am
finding it difficult to deal with
the changes in my lifestyle.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

23

27
28
29
30
31

I feel that since the pregnancy,
my lifestyle changes are causing
me stress.
I have concerns about the
childbirth.
I am worried about the
childbirth.
I am worried about the child
health.
I think my child has serious
health issues.

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

73

Item
Item
number

32
33
34
35
36

37
38

39
40

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
interpretation agreement
of chance)

I am worried about the
complications that might happen
during the labour.
3
I avoid thinking about the labour. 3
I avoid thinking about the child's
health.
3
I am worried that my partner will
have a caesarean.
3

Kappa
Interpretation

1.00
1.00

Appropriate
Appropriate

3
3

1.00
1.00

Appropriate
Appropriate

0.125
0.125

1.00
1.00

Excellent
Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

I need someone such as; my
partner, a family member or a
friend so they can explain to me
how I can take care of our child. 3
I worry about not being a good
father.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

I should attend antenatal classes
and read books that teach me
how I must take care of our
child. (Double Barrel)
3
I must learn how to take care of
our child.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

I'm concerned about how I will
take care of the child.

74

Item
Item
number

41
42

I have financial concerns about
taking care of our child.
As a new father, I believe my
partner expects a lot from me.

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
interpretation agreement
of chance)

Kappa
Interpretation

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

44

I think my family expects a lot
from me as a new father.
I assume the community has
many expectations of me as a
new father.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

45

I feel that the expectations put on
me exceed my capacity.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

46

I'm overwhelmed by the
expectations put on me.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

47

I have high expectations of
myself as a new father

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

48

I find it difficult to get used to
the expectations put on me.

2

0.67

Eliminated

3

1.00

Appropriate

0.375

0.47

Fair

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

43

49

50

My partner is going
through emotional issues.
Because of my partner’s
emotional issues, my
responsibilities are
overwhelming.

75

Item
Item
number

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
interpretation agreement
of chance)

Kappa
Interpretation

52

I am struggling with the
emotional issues of my partner. 3
I find it difficult to deal with my
partner's emotional issues.
3

53

I am trying my best to help my
partner cope with her emotional
issues.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

54

Since my partner’s pregnancy, I
am providing her with extra
emotional support.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

51

56

Since my partner’s pregnancy, I
am providing her with extra
physical support.
3
I am tired of supporting my
partner, since her pregnancy.
3

57

I find it challenging to give
support for my partner since
pregnancy.

55

58
59

3

I support my partner because this
is my role as a man.
3
I got used to providing extra
support to my partner.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

76

Item
Item
number

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
interpretation agreement
of chance)

Kappa
Interpretation

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

61

I'm overwhelmed by the extra
support I give for my partner.
Since her pregnancy, I find my
partner somewhat demanding.

62

Since her pregnancy, I find it
challenging to carry out my
partner's requests.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

63

I have no connection with
my child since pregnancy.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

64

I do not feel the baby's existence
since pregnancy.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

60

66

I wish I had a friend to talk to
about my experience as a new
father.
3
I have not found the
rightful support as a new father. 3

67

I did not find the desired support
from health professionals.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

68

I want the
government to support me as a
new father.

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

65

3

77

Item
Item
number

69

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
interpretation agreement
of chance)

I wish my partner could support
me as a new father.
3

Kappa
Interpretation

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

71

I did not find the
desired support from health
professionals.
I did not find the support
needed.

72

I wish the pregnancy had been
planned

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

73

I wish I was more prepared to
have a new child.

3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

2

0.67

Eliminated

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

70

74
75
76
77

78

I wish I had financially planned
for the baby.
3
I wish I was more emotionally
prepared for the baby.
3
I wish my partner stayed the way
she was before the pregnancy.
3
I wish I knew how to take care of
our newborn.
3
I wish I had access to
information that would help me
learn how to take care of our
child.
3

78

Item
Item
number

Number of Relevance Relevance I- Number Clarity I- Clarity I-CVI Pc
Kappa
Relevance I-CVI* CVI
of clarity CVI*
interpretation (probability
agreement
interpretation agreement
of chance)

Kappa
Interpretation

79

I think knowing information
about taking care of a child helps
me in parenting.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

80

I think having too much
information about taking care of
a child stresses me.
3

1.00

Appropriate

3

1.00

Appropriate

0.125

1.00

Excellent

S-CVI/Ave
Total Agreement
S-CVI/UA

Relevance
1.00
79
0.99

Clarity
0.98
76
0.95

79

Table 9 Items’ Content Evaluation and Overall Content Validity of the Postnatal Version of the Multidimensional Paternal Perinatal Scale (POSTMPPS)
Items’ Content Evaluation and Overall Content Validity of the Postnatal Version of the Multidimensional Paternal Perinatal Scale (POST-MPPS).
Item
number

1
2

3

4

5
6
7
8

Item

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
Relevance
Iof
I-CVI*
of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement

I often disagree with my partner
after childbirth.
3
I am affected by relationship
conflicts following childbirth.
3
Since the childbirth, I am not
feeling as close to my partner as
before.
3
I feel that since the childbirth, my
partner is not spending much
time with me.
3
I feel my partner is spending
most of his time with the baby
after the childbirth
3
My partner is communicating less
with me since childbirth
2
My partner's behaviour towards
me has changed since childbirth 2
Since the childbirth, I keep
feeling ignored by my partner.
3

1.00
1.00

Appropriate
Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.375

0.47

Fair

3

1.00

Appropriate 0.375

0.47

Fair

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate
1.00
Appropriate
1.00
Appropriate
1.00
0.67
0.67
1.00

Eliminated
Eliminated
Appropriate
80

Item
number

9

10
11

12

13

14

15

16

Item

I feel frustrated at my partner for
spending less time with me.
I can't deal with the problem of
spending less time with my
partner since childbirth
I cannot control the amount of
time I want to be with my partner
Since childbirth, the sexual
relationship between us has
reduced significantly.
The changes in the sexual
relationship with my partner
since childbirth, is worrying to
me.
Since childbirth, I'm worried
about the sexual relationship's
changes with my partner

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement
3

1.00

2

0.67

3

1.00

3

1.00

Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.375

0.47

Fair

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Eliminated
Appropriate
Appropriate

Appropriate
3

1.00
Appropriate

3

I find it extremely hard to accept
the sexual relationship changes
with my partner, since childbirth. 3
I find that, since childbirth, I am
unable to deal with the changes in
our sexual relationship.
3

1.00
Appropriate
1.00
Appropriate
1.00
81

Item
number

17
18
19

20
21

22

23
24
25

Item

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement

I have several responsibilities
towards our child.
3
I'm financially supporting my
child.
3
I am providing our child with
emotional support.
3
Following our baby’s birth, I
have numerous physical
responsibilities such as; taking
care of, changing nappies,
feeding, bathing and much more. 3
I'm overwhelmed by obligations I
have towards my child.
3
I am fatigued by the
responsibilities I have for our
child.
3
I share my responsibilities
towards the child with my
partner.
3
I find it difficult to deal with my
responsibilities towards the child. 3
I have several obligations
towards my partner.
3

1.00
1.00
1.00

Appropriate
Appropriate
Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate
1.00
1.00

Appropriate
Appropriate

1.00
Appropriate
1.00
1.00
1.00

Appropriate
Appropriate

82

Item
number

26
27
28
29
30

31
32
33
34

35

Item

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement

I'm upset by my duties towards of
my partner.
3
It is challenging to deal with my
duties towards my partner.
3
My social life has changed
considerably since childbirth.
3
My lifestyle has changed
considerably since childbirth
3
I'm sad that my social life
changed since childbirth.
3
I'm sad that my lifestyle or way
of living changed since
childbirth.
3
I accepted the lifestyle changes
that happened since childbirth. 3
I don't see my friends as often as
before childbirth.
3
I do much less activities than I
used to before childbirth.
3
I find difficult to deal with the
changes in lifestyle since
childbirth.
3

1.00
1.00
1.00
1.00
1.00

Appropriate
Appropriate
Appropriate
Appropriate
Appropriate

2

0.67

Eliminated

0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate
1.00
1.00
1.00
1.00

Appropriate
Appropriate
Appropriate
Appropriate

1.00
83

Item
number

36
37
38
39
40

41
42

43

44

Item

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement

I feel changes in lifestyle are
causing me stress since
childbirth
3
I was anxious during the
childbirth process.
3
I was concerned during the
childbirth event or the labour.
3
I was concerned about our child’s
health during the birth phase.
3
I was distressed because my
partner had a caesarean.
3
I was overwhelmed by the
complication that occurred during
the childbirth event.
3
I thought I would lose my partner
during the birth event.
3
I do not think the health
professionals were supportive
during the birth event.
3
I need someone like my partner, a
family member or a friend to
teach me how to take care of our
child.
3

Appropriate
1.00
1.00
1.00
1.00
1.00

Appropriate
Appropriate
Appropriate
Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate
1.00
1.00

Appropriate
Appropriate

1.00
Appropriate
1.00
84

Item
number

Item

48

I worry about not being a good
father.
I need to learn how to take care
of our child.
I have financial concerns about
taking care of my child.
I am concerned about taking care
of our child.

49

I need prenatal classes that can
teach and guide me on how to
take care of our child.

45
46
47

50

51

52

53
54

I find it difficult to take care of
my child.
I believe my partner has many
expectations of me as a new
father.
I think my family have high
expectations of me as a new
father.
I think the community have high
expectations of me as a new
father.
I feel that the expectations put on
me exceed my capacity.

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement
3

1.00

3

1.00

3

1.00

3

1.00

Appropriate
Appropriate
Appropriate
Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate
3

1.00

3

1.00

Appropriate
Appropriate

3

1.00

3

1.00

Appropriate

Appropriate
3

1.00

3

1.00

Appropriate
85

Item
number

55
56
57
58

59
60

61
62
63
64

Item

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement

I'm overwhelmed by the
expectations put on me.
3
I put a lot of expectations on
myself.
3
I find it difficult to get used to the
expectations put on me.
2
My partner is going through
emotional issues.
3
Because my partner is
experiencing emotional issues, I
have more responsibilities than
usual.
3
I'm struggling with the emotional
issues of my partner.
3
It is not easy having to deal
with my partner's emotional
issues.
3
I am trying to help my partners
with her emotional issues.
3
I support my partner because this
is my role as a man.
3
I got accustomed to providing
extra support to my partner.
3

1.00
1.00
0.67
1.00

Appropriate
Appropriate
Eliminated
Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.375

0.47

Fair

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate
1.00
1.00

Appropriate
Appropriate

1.00
1.00
1.00
1.00

Appropriate
Appropriate
Appropriate
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Item
number

65
66
67
68

69
70

71
72
73
74

Item

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement

I'm overwhelmed by the extra
support I give for my partner.
3
I give extra emotional support for
my partner since childbirth.
3
I give extra physical support for
my partner since childbirth.
3
I'm tired of supporting my partner
since childbirth.
3
I find it challenging to
support my partner since
childbirth.
3
I find my partner demanding
since childbirth.
3
I find it challenging to carry out
my partner's duties since
childbirth.
3
I feel I am tired after spending
time with our child.
3
I find it difficult to bond with my
child.
3
I have few activities to do with
my child.
3

1.00
1.00
1.00
1.00

Appropriate
Appropriate
Appropriate
Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate
1.00
1.00

Appropriate
Appropriate

1.00
1.00
1.00
1.00

Appropriate
Appropriate
Appropriate
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Item
number

75
76
77
78
79
80
81
82
83

84

85

Item

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement

I find it challenging to connect
with my child.
3
I think everything changed since
childbirth.
3
I got accustomed to our child.
3
I find it difficult to bond with my
child.
3
I found that being a father is
stressful.
3
I am tired when I have to wake
up to the baby during the night. 3
I find it is difficult to adjust to the
lack of sleep.
3
I always wake up to my baby's
cries at night.
3
I'm tired from waking up at night
when my baby cries
3
I wish I had a friend to talk to
about my experience as a new
father.
3
I have not found the
appropriate support as a new
father.
3

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3
Appropriate 3

1.00
1.00

Appropriate 0.125
Appropriate 0.125

1.00
1.00

Excellent
Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate

Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate

1.00
Appropriate
1.00
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Item
number

86
87

88
89

90
91
92
93
94
95
96

Item

I did not find suitable support
from health professionals.
I want my family to support me
as a new father.
I want the
government to support me as a
new father.
I wish my partner could support
me as a new father.
I did not find the
desired support from health
professionals.
I did not find the support needed.
I wish the pregnancy had been
planned
I wish I was more prepared to
have a new child.
I wish I had financially planned
for the baby.
I wish I was more emotionally
prepared for the baby.
I wish that my partner did not
change since childbirth.

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement
3

1.00

3

1.00

3

1.00

3

1.00

3
3

1.00
1.00

3

1.00

3

1.00

3

1.00

3

1.00

2

0.67

Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3
Appropriate 3

1.00
1.00

Appropriate 0.125
Appropriate 0.125

1.00
1.00

Excellent
Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

2

0.67

Eliminated

0.47

Fair

Appropriate
Appropriate
Appropriate
Appropriate

Appropriate
Appropriate
Appropriate
Appropriate
Eliminated
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0.375

Item
number

97
98
99
100
101
102
103
104
105
106

107

Item

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement

I wish my partner stayed the way
she was before childbirth.
2
I noticed that my partner has
changed since childbirth.
3
I think sometimes that my child is
problematic.
3
I sometimes get frustrated
because of my child’s behaviour. 3
I get sometimes frustrated
because of my child attitude.
2
I think my child is often upset
3
I was very worried during the
birth event.
3
I felt extremely frustrated during
the birth phase.
3
I didn't know what to expect
during the birth event.
3
I didn't find enough support
during the birth event.
3
I had a mix feeling of both
positive and negative during the
birth event.
3

0.67
1.00
1.00
1.00
0.67
1.00
1.00
1.00
1.00
1.00

Eliminated

3

1.00

Appropriate 0.375

0.47

Fair

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3
Appropriate 3

1.00
1.00

Appropriate 0.375
Appropriate 0.125

0.47
1.00

Fair
Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate
Appropriate
Appropriate
Eliminated

Appropriate
Appropriate
Appropriate
Appropriate
Appropriate

1.00
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Item
number

108

109

110

111

Item

Number Relevance
Number Clarity Relevance I- Pc
Kappa Kappa
of
I-CVI* Relevance I- of clarity I-CVI* CVI
(Probability
interpretation
CVI
relevance
agreement
interpretation of chance)
interpretation
agreement

I wish I knew how to take care of
my newborn.
3
I wish I had access to information
that would help teach me to take
care of our child.
3
I think having information on
taking care of a child would help
me in parenting.
3
I think having too much
information about taking care of
a child stresses me.
3

S-CVI/Ave
Total Agreement
S-CVI/UA

1.00

Appropriate

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

3

1.00

Appropriate 0.125

1.00

Excellent

Appropriate
1.00
Appropriate
1.00
Appropriate
1.00

Relevance
0.98
103
0.93

Clarity
0.99
109
0.98
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Inter-rater reliability. Gwet’s AC2 was applied to each version of the MPPS. The
results show that each of the ANT-MPPS and POST-MPPS has an overall AC2 of .67,
indicating that both versions of the MPPS have an acceptable inter-rater reliability. (K.L.
Gwet, 2014)
Discussion
The antenatal and postnatal versions of the Multidimensional Paternal Perinatal
Scale (MPPS) appear to have good content validity, as they encompass most of the range
of precursors associated with poor emotional well-being in antenatal and postnatal
fathers. Most of the ANT-MPPS and POPST-MPPS items demonstrated an excellent
Kappa and an appropriate I-CVI. As for the overall content validity of the ANT-MPPS
and POST-MPPS, both demonstrated a satisfactory content validity, given that their SCVI was higher than 80% (Newman et al., 2013). The agreement between the experts
ranged between 93% and 99%. This provides confidence in the newly developed
measurement tool. Additionally, the use of mixed methods to establish the content
validity of ANT-MPPS and POST-MPPS improved its evaluation, as suggested by Flick
(2011). The content validity was further confirmed through the assessment of the interrater reliability. The ANT-MPPS and POST-MPPS demonstrated a substantial inter-rater
reliability, given that both versions of the MPPS have an AC2 of.67 (Gwet, 2014).
The content validity process resulted in a 75-item scale for the antenatal version of
the Multidimensional Paternal Perinatal Scale (ANT-MPPS). The items address 11
antenatal precursors, namely: father-mother relationship, responsibilities, the lifestyle and
social, lack of parental knowledge, unplanned pregnancy, lack of support, negative
perception about the partner, partner’s low emotional well-being, providing support to
the partner, expectations, concerns, and father-child relationship. The postnatal version
of MPPS consists of 103 items addressing 13 postnatal precursors. The POST-MPPS has
the same precursors as the antenatal version, but two additional precursors related
specifically to the postnatal period were added. These additional precursors are lack of
sleeping and having negative perceptions about the child.
Establishing the pool of items and the content validity of the MPPS were considered
the first step in the development of a new instrument. An exploratory factor analysis and
confirmatory analysis are needed to support the hypothesised underlying themes of the
93

ANT-MPPS and POST-MPP, which will be the aims of the following chapters. The one
limitation of this study is that the results of the content validity are contingent on the level
of professional expertise of the panellists.
Conclusion
In summary, this chapter reported on the development of the ANT-MPPS and
POST-MPPS and evaluated content validity. This process for the MPPS was undertaken
using a combination of qualitative and quantitative approaches. The resultant MPPS items
showed a high content validity and an acceptable inter-rater reliability for both antenatal
and postnatal versions, suggesting that the scale shows promise and further research into
its use is justified.
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Chapter 5. Underlying Structure of the Multidimensional Paternal Perinatal
Scale

The previous chapter focused on developing a pool of items and testing the content
validity of the MPPS. This chapter focus on trimming the pool of items. Specifically, the
objective of this chapter is a) to conduct a Principal Component Analysis (PCA) to refine
the scale; b) to examine a theoretical a priori initial dimension structure; and c) to evaluate
the internal consistency of the items.
As previously stated, the exploration of the precursors influencing fathers’
emotional well-being during the antenatal and postnatal periods identified precursors
differences between antenatal and postnatal fathers. These differences required the
development of two versions of the Multidimensional Paternal Perinatal Scale (MPPS)–
the antenatal and the postnatal versions. The ANT-MPPS consists of 75 items addressing
11 antenatal precursors. These precursors are the father-mother relationship, the
responsibilities, the lifestyle and social, lack of parental knowledge, unplanned
pregnancy, lack of support, negative perception about the partner, partner’s low emotional
well-being, providing support to the partner, expectations, concerns, and father-child
relationship. In contrast, the POST-MPPS consists of 103 items addressing 13 postnatal
precursors (Chapter Four). The POST-MPPS has the same precursors as the antenatal
version, but two additional precursors related specifically to the postnatal period were
added. These additional precursors are lack of sleeping and having negative perceptions
about the child. The precursors and their definitions are provided in Table 10 below.
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Table 10 Precursors and their Definitions
Precursors and their Definitions
Precursors
Father-mother
relationship

Definition
The quality of relationship between parents
during the antenatal and postnatal periods
(e.g., agreements and disagreements about
affection, spending time together, and
sexual relationship).
Responsibilities Duties, tasks, and obligations that the
father has towards the child and the partner
during the antenatal and postnatal periods.
Social and
The changes that happen to the lifestyle,
lifestyle
i.e. way of living (e.g., not doing many
changes
activities or going out) and social life (e.g.,
meeting friends) of new fathers during the
antenatal and postnatal periods.
Concerns
Fathers’ worries about the child’s health,
the birth event and taking care of the child.
Expectations
The expectations of the new father from
the mother, the family, and the community.
Partner's
How the new mother’s emotional
emotional well- wellbeing (e.g., depression, anxiety, stress)
being
affect the new father during the antenatal
and postnatal periods.
Providing
During the antenatal and postnatal periods,
support for
fathers provide support (e.g., emotional,
partner
instrumental, financial) for the partner–
more than usual.
Lack of sleep
Disturbance and lack of sleep that fathers
experience during the postnatal period due
to the baby crying and waking-up.
Lack of support During the perinatal period, new fathers do
not find support from the partner, family,
community, and government.
Unplanned
Father did not plan or be prepared for
pregnancy
having a new child.
Negative
Negative perceptions or views that the
perceptions
father has of his partner.
about the
partner

MPPS Version
Antenatal & Postnatal

Negative
perceptions
about the child
perception

Negative perceptions or views that the
father has of his child.

Postnatal only

Parental
Knowledge

Beliefs or judgments that new fathers hold
and make of their-capabilities-to-organise
and execute-a-set-of-tasks-related-to child
parenting.

Antenatal & Postnatal
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Antenatal & Postnatal

Antenatal & Postnatal

Antenatal & Postnatal
Antenatal & Postnatal
Antenatal & Postnatal

Antenatal & Postnatal

Postnatal only

Antenatal & Postnatal

Antenatal & Postnatal
Antenatal & Postnatal

Principal Component Analysis (PCA) is widely recognised as an item reduction
technique (Floyd & Widaman, 1995; Hair, Anderson, Tatham, & Black, 1998). PCA
assists in identifying items that explain much variance in the underlying dimensions. The
items with little explained variance are considered for deletion (Neteyemer et al., 2003).
In this study applied the principal component analysis (PCA) to reduce the number of
items in the ANT-MPPS and POST-MPPS. This process assisted in identifying items that
load on specific factors and permit interpretation of these factors based on the underlying
theoretical precursors of the ANT-MPPS and POST-MPPS
Aims
This study set out to identify items that are strongly related to the construct
measures of the Multidimensional Paternal Perinatal Scale. This study sought to answer
the following questions:
a) How many underlying dimensions make up each version of the
MPPS?
b) What should each dimension be named?
c) Are the dimensions internally consistent?
Methods
Participants.
Participants eligibility criteria were fathers residing in Australia; caring for a
pregnant partner or caring for a mother with a child under 12 months; and aged 18 years
or older. This survey was answered by 1398 respondents, but only 443 of respondents
met the set criteria. Data was collected through a Facebook campaign with 141 antenatal
fathers completing the antenatal version of the MPPS (ANT-MPPS) and 302 postnatal
fathers completing the postnatal version (POST-MPPS). The majority of the fathers were
Married (n = 428, 97%). Most of the fathers were-aged-between 25 and 34 years old (n =
297, 67%). In regard to the cultural background, the majority of fathers were Australian
(n = 366, 83%). The sample characteristics-are-presented-in Table 11.
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Table 11 Participants’ Characteristics
Participants’ Characteristics
Variable
Status
Married
Single
De-facto
Missing
Age
25-34
35-44
18-24
45-54
Missing
Period
Antenatal
Postnatal
Missing
Cultural Background
Australian
English
Dutch
European
Asian
Canadian
Aboriginal/Torres Strait Islander
Caucasian
British
Irish
Chinese
Atheist
Indian
Maori
Maltese
Greek
Indonesian
Vietnamese
New Zealand
Indian
Nepalese
Arabic, Middle East
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n

%

Cumulative %

428
11
4
0

96.61
2.48
0.90
0

96.61
99.10
100
100

297
111
25
10
0

67.04
25.06
5.64
2.26
0

67.04
92.10
97.74
100
100

141
302
0

31.83
68.17
0

31.83
100
100

366
10
1
3
2
2
4
11
4
6
4
1
5
1
2
1
1
1
5
2
3
2

82.62
2.26
0.23
0.68
0.45
0.45
0.90
2.48
0.90
1.35
0.90
0.23
1.13
0.23
0.45
0.23
0.23
0.23
1.13
0.45
0.68
0.45

82.62
84.88
85.10
85.78
86.23
86.68
87.58
90.07
90.97
92.33
93.23
93.45
94.58
94.81
95.26
95.49
95.71
95.94
97.07
97.52
98.19
98.65

Variable
American
Italian
Slovenian And Austrian
Russian
English
Czech
Missing
Newborn Gender
Unknown
Male
Female
Missing

n
1
1
1
1
1
1
0

%
0.23
0.23
0.23
0.23
0.23
0.23
0

Cumulative %
98.87
99.10
99.32
99.55
99.77
100
100

141
175
127
0

31.83
39.50
28.67
0

31.83
71.33
100
100

Instrumentation.
The Multidimensional Paternal Perinatal Scale (MPPS) is an instrument developed
to assess the perinatal precursors of low perinatal emotional well-being. The ANT-MPPS
assesses the antenatal precursors and the POST-MPPS examines the postnatal precursors.
The participants-were-asked-to-rate-their current perceptions, emotions and behaviours
towards specific perinatal challenges using 0 (Totally-Disagree)-to-4-(Totally-Agree).
Procedure.
A Principal Component Analysis (PCA) was conducted for each version of the
Multidimensional Paternal Perinatal Scale using the IBM Statistical Package for the
Social Science (SPSS-25). Given that the objective of this study is item reduction, the
Principal Component Analysis (PCA) was-chosen-as a-method-for-this-study.-The PCA
helps reduce-a-large-set of items to smaller item set while retaining as much as possible
of the original items (Fabrigar, Wegener, MacCallum, & Strahan, 1999).
The data set was assessed using KMO anti-image analysis with items with a value
lower than .5 being deleted. A parallel analysis was performed using Monte Carlo
Software to identify the number of dimensions that needed to be retained. Ledesma and
Valero-Mora (2007) reported that the parallel analysis is the method with less variability
and sensitivity to the different dimensions than other dimensions retention methods (e.g.,
Kaiser’s eigenvalue, Catell’s scree test and Velicer’s minimum average partial test). The
arbitrary rule of Kaiser’s method about having an eigen value greater than one, tends to
overestimate-the-number-of dimensions that needs to be retained. Cattell’s scree plot
cannot be considered accurate, especially when the graph is ambiguous and difficult to
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interpret. Given these issues with other item retention methods, this study used the parallel
analysis 95th percentile random data eigenvalue method to determine the number of
retained dimensions. This analysis was followed by a PCA with a Promax rotation. The
visual inspection helped to refine the cross-loaded items. The items that cross loaded on
more than one dimension with a difference higher than .20 between the loadings, were
deleted. Also, the items that loaded less than .5 on a dimension were deleted, as it was
considered that these items do not contribute much to the interpretation. Finally, a test of
internal consistency reliability for each dimension was conducted, where some additional
items were deleted to improve the-reliability-of-the-scale.
Results
Antenatal Version of the Multidimensional Paternal Perinatal Scale (ANTMPPS).
Before conducting the Principal Component Analysis, the data was checked for
outliers and a test of internal consistency was conducted, which resulted in a Cronbach
Alpha of .954. According to Tavakol and Dennick (2011), a Cronbach Alpha of higher
than .95 indicates the existence of redundant items. A preliminary assessment was
conducted on the antenatal data of the MPPS. The KMO and Bartlett's Test, which is a
test of assumptions, showed a Kaiser-Meyer-Olkin Measure of Sampling Adequacy of
.822, suggesting sufficient items for each factor. Bartlett's Test of Sphericity
demonstrated an approx. Chi-square = 6997.564, df = 2775, p = < .001. These tests
confirmed the data suitability for a Principal Component Analysis (PCA). Seventeen
dimensions with eigenvalue >1 accounted for 71.68% of the variances.
Prior to conducting the PCA with varimax rotation, all unsuitable items were
removed. Analysis of anti-image-correlations-stemmed in the deletion of two items-astheir KMOs were less than-.5-(Item 54 = .253a, Item 12 = .433a). After deletion of these
2 items, KMO and Bartlett's Test showed a Kaiser-Meyer-Olkin Measure of Sampling
Adequacy of .845. After that, the Communalities of less than 0.3 were deleted as they
were-not-significantly-adding-to-the-variance.
The parallel analysis using the 95th percentile random data eigenvalue method
suggested extracting 5 dimensions. Then, a-PCA-with-an-oblique-rotation-(ProMax) and
5-factor-solution-was performed. This rotation was chosen since some of the dimensions
had a correlation of above .32 and less than -.32. This-solution-explained-46.83% of-thevariance. An examination of the pattern-matrix-helped to further refine the antenatal
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version of the Multidimensional Paternal Perinatal Scale. The items-that-cross-loaded on
more than-one-factor-with a difference of .20 were deleted. All items that loaded less than
.5 were considered non-contributory to the explanation-of-a-single-factor-uniquely.
Moreover, all items that did not load on any of the 5 dimensions were deleted. The PCA
refinement process resulted in a 36-item scale and 5-factor solution, explaining 56.77%
of the variances. Nonetheless, to provide supplementary validation of the PCA data
reduction solution, a further factor analysis was conducted on the data. Principal axis
factoring with Promax rotation showed a highly similar dimension structure. The
dimension and item loadings resulting from the PCA are presented in Table 12 below.
Table 12 Subscale/Item and dimension Loadings for the ANT-MPPS
Subscale/Item and dimension Loadings for the ANT-MPPS
Subscale and items
Father-mother relationship (Variance= 10.77%, α = .94)
I find it difficult to deal with my partner's emotional issues.
I am struggling with the emotional issues of my partner.
It is a challenge having to deal with my duties towards my partner.
I find it challenging to give support for my partner since pregnancy.
Since her pregnancy, I find it challenging to carry out my partner's
requests.
Because of my partner’s emotional issues, my responsibilities are
overwhelming.
Since her pregnancy, I find my partner somewhat demanding.
Since my partner’s pregnancy, my partner and I have been facing
relationship conflicts.
Since my partner’s pregnancy, my partner and I are often in
disagreement.
My partner is going through emotional issues.
I am tired of supporting my partner, since her pregnancy.
Since the pregnancy, I am finding it difficult to deal with the changes
in my lifestyle.
I feel that since the pregnancy, my lifestyle changes are causing me
stress.
I have not found the rightful support as a new father.
I have financial concerns about taking care of our child.
Parental self-efficacy (Variance= 3.58%, α = .85)
I wish I knew how to take care of our newborn.
I wish I had access to information that would help me learn how to
take care of our child.
I should attend antenatal classes and read books that teach me how I
must take care of our child.
I must learn how to take care of our child.
I need someone such as; my partner, a family member or a friend so
they can explain to me how I can take care of our child.
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Loadings
.941
.894
.880
.793
.771
.771
.720
.719
.697
.680
.665
.653
.651
.593
.547

.812
.775
.765
.749
.747

Subscale and items
I wish I was more prepared to have a new child.
Father-mother sexual relationship (Variance= 2.49%, α = .84)
Since my partner’s pregnancy, the change in our sexual relationship is
disturbing me.
Since my partner’s pregnancy, I am unable to deal with the changes in
our sexual relationship.
Since my partner’s pregnancy, I have become dissatisfied by the
change in our sexual relationship.
Since the pregnancy, I have a mix of both positive and negative
feelings towards the change in our sexual relationship.
Since the pregnancy, I am incapable of accepting the changes in our
sexual relationship.
I am worried that my partner will have a caesarean.
Expectations (Variance= 1.90%, α = .71)
I think my family expects a lot from me as a new father.
I have high expectations of myself as a new father
I assume the community has many expectations of me as a new father.
As a new father, I believe my partner expects a lot from me.
I have numerous obligations and commitments towards my partner.

Loadings
.643

.833
.788
.766
.691
.681
.562

.714
.705
.631
.614
.595

Father's support to the mother (Variance= 1.68%, α = .63)
Since my partner’s pregnancy, I am providing her with extra
.781
emotional support.
I got used to providing extra support to my partner.
.693
Since my partner’s pregnancy, I am providing her with extra physical .638
support.
I am trying my best to help my partner cope with her emotional
.574
issues.
Overall Scale ANT-MPPS (Variance= 56.77%)
Note. Variance = stated-as-a-percentage-of-the-total-variance-accounted-for-by-thesubscale.-Cronbach’s-alpha-is-reported-for-each-subscale,-the-overall-scale-andinterpreted-as “.60-–-.69-=-poor-reliability;-.70-–.79-=-moderate-/-fair-reliability;.80-–.89-=-moderately-high-/-good-reliability;-.90-and-over-=-high-/ excellent”
(Murphy & Davidshofer, 2001, p.13).

The underlying 5 dimensions identified through the PCA process can be labelled as
follows:
Dimension1: Father-Mother Relationship
Dimension 2: Parental Self-efficacy
Dimension 3: Father-Mother Sexual Relationship
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Dimension 4: Expectations
Dimension 5: Father’s support of the mother
An examination of the component matrix showed that most of the dimensions have
none to negligible association, ranging from 0 to .20. However, there-is-a-weakassociation-between-the-dimensions-of-father-mother-relationship-and-expectations-(r
= .362). Additionally, a moderate association is found between the dimensions fathermother relationship and father-mother sexual relationship dimensions (r =.551). The
associations can be seen in Table 13 below.
Table 13 Dimensions Correlation Matrix of ANT-MPPS
Dimensions Correlation Matrix of ANT-MPPS
Dimensions
FatherParental FatherExpectations Father’s
Mother
SelfMother
support
Relationship efficacy Sexual
to the
Relationship
mother
Father-Mother
1.000
Relationship
Parental Self0.208
1.000
efficacy
Father-Mother
0.551
0.141
1.000
Sexual Relationship
Expectations
0.362
0.206
0.119
1.000
Father’s support to
0.110
0.013
0.017
0.102
1.000
the mother

The internal consistency of each subscale was also tested. The internal consistency
of the ANT-MPPS subscales ranged from acceptable to excellent reliability (e.g., .708 to
.941). Only one subscale demonstrated an undesirable Cronbach alpha value, which was
father providing support to the partner. This subscale demonstrated a Cronbach alpha of
.635. The values are illustrated in Table 12 above. The internal consistency of the overall
scale was not calculated. That is, the overall construct of the MPPS includes several
uncorrelated constructs as can be seen in the correlation matrix above (Table 13).
Postnatal Version of the Multidimensional Paternal Perinatal Scale (POSTMPPS).
Item reduction of the postnatal version of the Multidimensional Paternal Perinatal
Scale started with a Principal Component Analysis (PCA). A preliminary analysis was
performed to test the adequacy of the sample. KMO-and-Bartlett’s test showed a KaiserMeyer-Olkin Measure of .886. Bartlett's Test of Sphericity demonstrated an approx. Chi103

square = 16846.983, df = 5253, p = < .001. These tests confirmed the data suitability for
a Principal Component Analysis (PCA). This PCA with Varimax rotation showed 25
dimensions with eigenvalue >1 and accounted for 67.573% of the variances.
Prior to conducting the PCA with varimax rotation, all unsuitable items were
removed. Inspection of anti-image-correlations-stemmed in the deletion of two items as
their KMO was less than-.5-(Item 77 = .429a, item 82 = .439a). After deleting these 2
items, KMO and Bartlett's Test showed a Kaiser-Meyer-Olkin Measure of Sampling
Adequacy of .890. No item was deleted based on communality visual inspection, since
all items had a communality value above .3.
A parallel analysis was-performed-to-identify-the number of dimensions that had
to be-extracted. Using the 95th percentile random data eigenvalue, the parallel analysis
suggested extracting 8 dimensions. Then, a PCA with an oblique rotation (ProMax) and
8-factor solution was performed. Some of the 8 dimensions showed a correlation higher
than .32, and others less than .32, which suggested that some dimensions were correlated.
Therefore, an oblique rotation (Promax) was performed. The 8-factor solution resulted in
45.726% of the variance explained. Through a visual inspection of the pattern matrix, the
items in the postnatal version of the MPPS were refined. All the items that did not load
on any of the 8 dimensions were deleted. Also, the items-that-loaded-on-more-than-one
factor with a difference of .20 were also removed. All items that loaded less than .5 were
considered non-contributory to the explanation of-a-single-factor-uniquely. This
refinement process resulted in a 50-item scale and 8-facor solution explaining 54.73% of
the variances. To provide supplementary confirmation of the PCA results, principal Axis
Factoring was conducted. This Factor analysis with a Promax rotation showed similar
results to the PCA results. The dimensions and items loading that resulted from the PCA
are presented in Table 14 below. All items loaded on one dimension except item 17, which
loaded on two factors with a difference of .26.
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Table 14 Subscale/Item and Dimension’s Loadings for the POST-MPPS
Subscale/Item and Dimension’s Loadings for the POST-MPPS
Subscale and items
Father-mother relationship (Variance= 10.38%, α = .91)
The changes in the sexual relationship with my partner since
childbirth, is worrying to me.
Since childbirth, I'm worried about the sexual relationship's changes
with my partner
I find it extremely hard to accept the sexual relationship changes
with my partner, since childbirth.
I find that, since childbirth, I am unable to deal with the changes in
our sexual relationship.
Since childbirth, the sexual relationship between us has reduced
significantly.
Since the childbirth, I keep feeling ignored by my partner.
I feel frustrated at my partner for spending less time with me.
Since the childbirth, I am not feeling as close to my partner as
before.
I feel that since the childbirth, my partner is not spending much time
with me.
Birth event concerns (Variance= 3.41%, α = .82)
I was very worried during the birth event.
I was overwhelmed by the complication that occurred during the
childbirth event.
I was anxious during the childbirth process.
I thought I would lose my partner during the birth event.
I was concerned about our child’s health during the birth phase.
I was distressed because my partner had a caesarean.
I had a mix feeling of both positive and negative during the birth
event.
I felt extremely frustrated during the birth phase.
Fatherhood changes (Variance= 3.01%, α = .83)
I am tired when I have to wake up to the baby during the night.
My lifestyle has changed considerably since childbirth
I find it is difficult to adjust to the lack of sleep.
I feel I am tired after spending time with our child.
My social life has changed considerably since childbirth.
I do much less activities than I used to before childbirth.
I am fatigued by the responsibilities I have for our child.
I found that being a father is stressful.
Parental self-efficacy (Variance= 2.56%, α = .82)
I need to learn how to take care of our child.
I need prenatal classes that can teach and guide me on how to take
care of our child.
I wish I knew how to take care of my newborn.
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Loadings
.946
.918
.893
.832
.725
.649
.645
.633
.608

.852
.761
.754
.675
.633
.556
.546
.527

.792
.766
.656
.652
.644
.630
.609
.523

.769
.734
.705

Subscale and items
I need someone like my partner, a family member or a friend to teach
me how to take care of our child.
I think having information on taking care of a child would help me in
parenting.
I wish I had access to information that would help teach me to take
care of our child.
I am concerned about taking care of our child.
Lack of support (Variance= 2.24%, α = .85)
I did not find the desired support from health professionals.
I did not find suitable support from health professionals.
I do not think the health professionals were supportive during the
birth event.
I did not find the support needed.
I have not found the appropriate support as a new father.
Partner's emotional well-being (Variance= 2.00%, α = .74)
My partner is going through emotional issues.
Because my partner is experiencing emotional issues, I have more
responsibilities than usual.
I am trying to support my partner through her emotional issues.
It is not easy having to deal with my partner's emotional issues.
I noticed that my partner has changed since childbirth.
Responsibilities (Variance= 1.67%, α = .61)
I am providing our child with emotional support.
I got accustomed to providing extra support to my partner.
Following our baby’s birth, I have numerous physical responsibilities
such as; taking care of, changing nappies, feeding, bathing and much
more.
I got accustomed to our child.
I have several responsibilities towards our child.
Expectations (Variance= 1.56%, α = .71)
I think the community have high expectations of me as a new father.
I think my family have high expectations of me as a new father.
I believe my partner has many expectations of me as a new father.

Loadings
.630
.620
.551
.505

.885
.867
.706
.656
.639

.814
.724
.667
.585
.554

.715
.602
.583

.580
.572

.829
.816
.622

Overall Scale POST-MPPS (Variance= 54.73%)
Note. Variance = stated-as-a-percentage-of-the-total-variance-accounted-for-by-thesubscale.-Cronbach’s-alpha-is-reported-for-each-subscale,-the-overall-scale-andinterpreted-as “.60-–-.69-=-poor-reliability;-.70-–.79-=-moderate-/-fair-reliability;.80-–.89-=-moderately-high-/-good-reliability;-.90-and-over-=-high-/ excellent”
(Murphy & Davidshofer, 2001, p.13).
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The underlying 8 dimensions identified through the PCA process can be labelled as
the following:
Dimension 1: Father-Mother Relationship
Dimension 2: Birth Event Concerns
Dimension 3: Fatherhood Changes
Dimension 4: Parental self-Efficacy
Dimension 5: Lack of Support
Dimension 6: Partner’s emotional wellbeing
Dimension 7: Fatherhood responsibilities
Dimension 8: Expectations
The examination of the component’s matrix demonstrates a negligible association
between most of the dimensions. However, the father-mother relationship dimension
seems to have weak association with the other three dimensions: fatherhood changes
(r=.404), partner’s emotional well-being (r =.463), and expectations (r= .339). The
partner’s emotional well-being is also weakly associated with the other three dimensions:
fatherhood changes (r = .373), lack of support (r =.306), and expectations (r= .348). Also,
the birth event seems to be associated with lack of support (r = .314). Table 15 is a
summary of the dimensions’ correlation.
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Table 15 Dimensions Correlation Matrix of POST-MPPS
Dimensions Correlation Matrix of POST-MPPS
Dimension
Father-Mother Birth
Relationship
Event
Concerns
Father-Mother Relationship
Birth Event Concerns
Fatherhood Changes
Parental self-Efficacy
Lack of Support
Partner’s emotional wellbeing
Fatherhood responsibilities
Expectations

1
0.185
0.404
0.265
0.286
0.463
-0.339
0.297

1
0.187
0.264
0.314
0.22
-0.124
0.223

Fatherhood
Changes

Parental
selfEfficacy

1
0.267
0.276
0.373
-0.099
0.297

1
0.221
0.206
-0.11
0.171
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Lack of
Support

1
0.306
-0.207
0.286

Partner’s
emotional
wellbeing

1
-0.185
0.348

Fatherhood
responsibilities

1
-0.13

Expectations

1

The internal consistency of each subscale was tested. The internal consistency of
the POST-MPPS subscales ranged from acceptable to excellent reliability (between .60
and .91), except the father-child relationship subscale that demonstrated an alpha value
of .602.
Discussion
Long rating scales are daunting to respondents and discourage them from
completing the assessment (Shultz, Whitney, & Zickar, 2013). One of this study’s aims
was to reduce the number of items in the ANT-MPPS and POST-MPPS. The principal
component analysis (PCA) has been clearly recognised as a suitable method for item
reduction (Partridge & Calvo, 1998). In this study, the principal component analysis
helped reduce the items of both versions of the MPPS. The ANT-MPPS which included
75 items, was reduced to 36 items using PCA. That is, there was a 52% reduction of the
originally developed scale. Similarly, the POST-MPPS, which comprised 103 items was
approximately 51% reduced and now comprises 50 items. Both versions of the MPPS
were reduced significantly.
As stated in the aims section of this chapter, this study was conducted to find the
items that best load statistically to identified precursors reducing items numbers and
enhancing the internal consistency and reliability of the new measures. The structure of
this discussion is to relate first to the antenatal version of the MPPS first and then to the
postnatal test version.
The Antenatal Version of the Multidimensional Paternal Perinatal Scale
(ANT-MPPS).
Identified Dimensions in ANT-MPPS.
The findings of this study demonstrate that the ANT-MPPS has five well defined
and internally consistent dimensions. The dimensions were labelled based on the
recommendation of DeVellis (2016). That is, each dimension was labelled based on the
items that most strongly exemplify it. The highest loading items of the dimensions
determine the precursor of the dimension. As a result, the 5 dimensions were labelled the
following: father-mother relationship, parental self-efficacy, father-mother sexual
relationship, expectations and father’s support of the mother.
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ANT-MPSS Dimension Structure Validity.
After using the .50 cut-off, most of the dimensions comprised items of similar
nature. Most of the dimensions’ items addressed the same precursors. Only one dimension
did not have all items consistent which is the father-mother relationship dimension. This
dimension is composed of 15 items. Four items out of these 15 items addressed precursors
not related to the father-mother relationship. That is, these four items addressed the social
and lifestyle changes, lack of support and financial worries rather than matters related to
father-mother relationship. Despite these content differences, the four items were retained
as their factor loadings were above .50.
ANT-MPSS Dimension Internal Consistency.
The five dimensions of ANT-MPPS are internally consistent. The internal
consistency of each subscale in the antenatal version showed an acceptable Cronbach’s
alpha above .70. Only the father support to the mother dimension demonstrated a poor
Cronbach’s alpha of .635. This could be-due-to-the-low-number-of-items-(Tavakol &
Dennick, 2011), as in this dimension, there were only three items. The father’s support of
the mother dimension will be revised in future validation study.
Evaluation of the ANT-MPPS precursors.
This section evaluates the identified precursors against the qualitative information,
the developed conceptual framework, and the reviewed literature. The antenatal version
of the MPPS consisted originally of eleven precursors based on the qualitative
information which assisted in the development of the item pool. The subsequent principal
component analysis reorganised the items based on statistical loadings across 5 different
dimensions. The items for each of the dimensions were qualitatively checked for content
consistency and the dimensions were labelled into five different precursors; the fathermother relationship, which includes the time that the father and mother spend together
and the changes in the sexual relationship since the pregnancy; the responsibilities that
the father feels for the mother and the child; lifestyle and social changes; parental
knowledge; unplanned pregnancy; lack of support; negative perception about the partner;
the partner’s emotional well-being; providing support to the partner; and the father’s selfexpectations as well as the expectations that the community and the mother put on the
father; child birth event and the child care concerns; and lastly, father-child relationship.

110

Father-mother Relationship. The findings established that all three items loaded on
‘father-mother relationship’ related to a) father and mother enjoyed each other’s
company, the partner’s emotional well-being, father providing support to the partner, and
lifestyle and social changes. The father-mother relationship dimension (n = 15),
accounted

for

the

greatest-amount-of-variance-in-the-antenatal

version

of

the

Multidimensional Paternal Perinatal Scale (ANT-MPPS). This indicates the centrality of
the father-mother relationship with antenatal fathers. This is consistent with previous
studies, in which high correlations between father’s low emotional well-being and the
marital

relationship

unsatisfaction

were

reported

(Bielawska‐Batorowicz

&

Kossakowska‐Petrycka, 2006; Boyce et al., 2007).
Father-mother Sexual Relationship. Although sexual relationship changes are
related to the mother the items enquiring about this challenge loaded on a different
dimension than father-mother relationship. This dimension was labelled “father-mother
sexual relationship” (n=6). This finding suggests that fathers consider sexual relationship
changes as a distinct challenge and seemed independent from other types of father-mother
relationship. This is supported by the findings from the semi-structured interviews where
fathers expressed the view that their reduced sexual relationship was influenced by their
believes of protecting the unborn child by limiting the frequency of their sexual
intercourse. These changes in the sexual relationship with the partner were seen as
challenging by fathers and is likely to impact on their emotional well-being. This assertion
is supported by Boyce et al. (2007) and Buist et al. (2003) who reported that sexual
relationship changes is a factor for low emotional wellbeing of perinatal fathers.
Parental Self-efficacy. The dimension of parental self-efficacy (n=6) comprised
items related to parental knowledge, childcare concerns and unplanned pregnancy. Boyce
et al., (2007) suggested that parental knowledge act as a protective factor against poor
emotional well-being in perinatal fathers. In this study, the lack of parental knowledge
and the concerns that the antenatal fathers had about not knowing how to take care of the
child loaded high only on the parental self-efficacy dimension. As the unplanned
pregnancy items loaded on the same dimension, this suggest that lack of knowledge might
also be linked to unpreparedness to be a dad.
Expectations. The fourth dimension in the ANT-MPPS is expectations (n=5). This
dimension included items that enquire about the expectations that the mother, family and
society have of fathers. As conceptualised in the framework (Chapter 1), today society is
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evolving and the father is expected to be more involved with the child and the partner’s
responsibilities during the perinatal period (e.g., helping with the household chores).
Fathers are likely to find these expectations challenging and difficult to fulfil. Fathers
may feel overwhelmed when the exceed their capacities (Barclay & Lupton, 1999), which
may negatively influence their emotional well-being.
Providing Support to the Partner. The last dimension in the antenatal version of the
Multidimensional Paternal Perinatal Scale (ANT-MPPS) is ‘providing support to the
partner’ (n=4). This dimension enquired about the emotional, financial, and physical
support that the antenatal father provides to the partner. The traditional fathering attitude
focused on providing only material support (Gemayel et al., 2018). This study
demonstrated that today’s fathers’ have to provide more than financial support. Fathers
are expected to offer extra physical and emotional support for the partner.
In summary, most of the precursors of the ANT-MPPS loaded high in the sample
of this study. However, the theoretical precursors of, the negative perception about the
partner, childbirth event and the father-child relationship did not load as highly in this
study as was suggested by the literature (Fenwick et al., 2012; Zelkowitz & Milet, 1997).
These findings are not surprising because the semi-structured interview with antenatal
and postnatal fathers revealed that antenatal fathers are less likely to experience negative
thoughts about the partner, and are unlikely to have a sense of relationship with the child.
This is also supported by postnatal fathers’ reflections on their own antenatal period.
Postnatal fathers explained that they did not have any relationship with the child until the
birth event. It seems that the physical presence of the child is significant for the father to
develop a relationship and bonds with the child. These qualitative findings might explain
the insignificant loadings of the negative perception about the partner, child-birth event,
and the father-child relationship among the antenatal fathers.
The Postnatal Version of the Multidimensional Paternal Perinatal Scale
(POST-MPPS)
Identified Dimensions in POST-MPPS.
The findings demonstrated that the POST-MPPS has eight well defined and
internally consistent precursors. Similarly to the ANT-MPSS, the precursors were
labelled based on the recommendation of DeVellis (2016), where the highest loading
items of the dimensions determined the precursor of the dimension. The eight precursors
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were labelled as: father-mother relationship, birth event concerns, fatherhood changes,
parental self-efficacy, lack of support, partner’s emotional wellbeing, fatherhood
responsibilities and expectations.
POST-MPPS Dimension Structure Validity.
Using a .50 cut-off for the loadings led to eight well-defined precursors. All the
items within each dimension addressed the same precursor. The POST-MPPS has a clear
and well-defined structure with no cross-loadings.
POST-MPPS Dimension Internal Consistency.
The findings demonstrated that most POST-MPPS precursors are internally
consistent. The internal consistency of each subscale in the postnatal version showed an
acceptable Cronbach’s alpha above .70. Only the fatherhood responsibilities dimension
showed a Cronbach’s alpha of .60. Tavakol and Dennick (2011) explained that the main
reasons of poor Cronbach’s alpha are low-number-of items, poor-inter-relatednessbetween-items, or heterogeneous-constructs. In this study, the poor Cronbach’s alpha
might-be related to heterogeneousness of the items within the precursors That is, four
items in the fatherhood responsibilities precursors address the emotional and physical
responsibilities that a father has towards their child, and one item addresses the father’s
responsibilities towards the partner. A further revision in a future validation study is
required to assess the validity of the fatherhood responsibilities.
In sum, the analysis of the underlying structure of the POST-MPPS revealed eight
precursors that are well-defined and demonstrated an acceptable internal consistency.
Evaluation of the POST-MPPS precursors.
Most of the eight precursors showed significant loadings. The eight precursors were
labelled as; father-mother relationship, birth event concerns, fatherhood changes, parental
self-efficacy, lack of support, partner’s emotional wellbeing, fatherhood responsibilities,
expectations. This section discusses the POST-MPPS identified precursors’ consistencies
and inconsistencies with the previous literature and the conceptualised framework.
Father-mother Relationship. The first dimension, father-mother relationship (n =
9), accounted-for-the-greatest-amount-of-variance in the postnatal version of the
Multidimensional Paternal Perinatal Scale. This dimension enquires about two
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precursors; the time that the father spends with his partner and the sexual relationship
changes. These precursors explained most of the variance, which indicates the centrality
of the mother-father relationship in the postnatal experience. These findings are not
surprising because previous literature (Bielawska‐Batorowicz & Kossakowska‐Petrycka,
2006) highlighted the importance of marital satisfaction and the effect it has on the
father’s postnatal emotional well-being.
Birth Event Concerns. The ‘birth-event concerns’ (n=8) is the second dimension of
the POST-MPPS. The items address the father’s perceptions about the birth event, and
his concerns of the birth event. Excessive worries and concerns about the birth event
might negatively affect father’s emotional well-being, especially when the birth event is
coupled with complications (Greenhalgh et al., 2000; Pedersen et al., 1981). In such
situations, fathers are likely to experience a mix of negative and positive feelings.
Fatherhood Changes. After the childbirth, fathers reported changes in terms of their
social life and their lifestyle. The items related to these changes loaded on one dimension
labelled “fatherhood changes” (n=8). The developed conceptual framework included that
unprepared fathers found changes in their daily life following the child’s birth as a big
challenge. That is, fathers seem overwhelmed by the needs of the baby, experience stress
and anxiety, which might affect their emotional well-being (Gemayel et al., 2018).
Parental Self-efficacy. Items relating to parental knowledge and concerns about the
child’s care loaded on one dimension, labelled “self-efficacy” (n=7). Boyce et al. (2007)
highlighted the importance of parental knowledge in the perinatal period, which helps
protect fathers against developing low emotional well-being during the postnatal period.
Lack of Support. The dimension labelled “lack support” (n=5) includes items that
enquire about the support that fathers received during the birth event and during the
postnatal period. These items loaded on this one dimension. The items were developed
from the qualitative information, where in the semi-structured interviews, several
postnatal fathers expressed their frustration at the lack of support, especially the lack of
support from health professionals during the birth event and the first year after the
childbirth. Gao et al. (2009a) reported a high correlation between lack of support and low
emotional well-being.
Partner’s Emotional Well-Being. A mother’s postpartum depression is considered
one of the main precursors for the low emotional well-being of postnatal fathers (Dudley
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et al., 2001; Paulson & Bazemore, 2010). Similarly, in this study, the items that addressed
the emotional well- being of the mother loaded significantly on this one dimension.
Postnatal fathers found it challenging to deal with the mother’s poor emotional wellbeing. That is, the mother’s inability to care for the child forced fathers to provide extra
practical and emotional support in addition to their normal responsibilities. The items
related to mothers’ emotional well-being loaded solely on one dimension, labelled
“partner’s emotional well-being” (n=5).
Responsibilities. The dimension “responsibilities” (n=5) comprises items related to
the responsibilities that fathers have for their partner and child. Marsiglio et al. (2000)
have investigated the challenge and responsibilities required from fathers. The items
addressing the emotional support to the mother and the care for the newborn received the
highest loading It is evident that the fathers find it difficult to adjust to the numerous
practical responsibilities for the child such as feeding, changing the nappies, bathing and
much more.
Expectations. Davey et al. (2006) reported that social expectations about
parenthood can often be difficult for fathers. Inability to fulfil these expectations may lead
to additional emotional stress. In this study, the items enquiring about the community,
family and the partner expectations loaded on the dimension labelled “expectations”.
Overall, most of the developed items of the POST-MPPS loaded well on the eight
precursors. Only unplanned pregnancy and negative perception about the child did not
load high on the dimension of the POST-MPPS. In contrast to antenatal fathers, postnatal
fathers did not find unplanned pregnancy as challenging. As unplanned pregnancy did not
reach substantial loadings, it can be suggested that postnatally, fathers seemed to have
adjusted to the reality of becoming a father irrespective of the pregnancy being planned
or unplanned. This finding is similar to what postnatal fathers reported during the semistructured interviews. Although the literature (Zelkowitz & Milet, 1997) indicated that
the postnatal fathers are likely to have negative perceptions about their child, these
negative perceptions were not evident in this study.
Conclusion
Overall, statistical analysis of the items and the application of factor analysis not
only reduced the length of both scales, but also condensed the number of precursors in
assessing fathers’ emotional well-being. Nevertheless, a-confirmatory-factor-analysis-is
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required to confirm the underlying structure of the MPPS, which will be the objective of
the following chapter.
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Chapter 6. Confirming the Underlying Structure of the Multidimensional
Paternal Perinatal Scale Using Exploratory Structural Equation modelling

The Multidimensional Paternal Perinatal Scale (MPPS) is a multidimensional
measure with two tests versions–namely, the ANT-MPPS and POST-MPPS. The ANTMPPS evaluates father’s antenatal experience and the POST-MPPS assess their postnatal
experience. Both version of the MPPS demonstrate evidence of content validity and
reliability. The objective of this chapter is to establish the construct validity of the two
versions of the MPPS.
An important aspect of construct validity is confirming the model validity of the
construct. This process involves comparing the theoretical model to the collected data and
examining whether the empirical data fits the theoretical framework of the construct. The
most common methods adopted to evaluate construct validity are Confirmatory Factor
Analysis (CFA) and Exploratory Factor Analysis (EFA). The Exploratory Factor
Analysis (EFA) can provide a realistic approach to exploring the data by allowing crossloading of items. The Confirmatory Factor Analysis (CFA) has several methodological
advantages that EFA does not include (Tóth-Király, Bõthe, Rigó, & Orosz, 2017).
However, Marsh, Guo, Dicke, Parker, and Craven (2019) claimed that the CFA should
not be used when developing a multidimensional tool as it fails to meet the standards of
good measurement in terms of model fit, lacked differentiation between item functions,
and differentiation between different factors. Therefore, this study applied the
Exploratory Structural Equation Modelling (ESEM) for developing the MPPS, which
creates a synergy of EFA and CFA, provides model fit indices, and differentiates between
item functions and factors (Asparouhov & Muthén, 2009). ESEM provides modification
indices and standardized expected parameters, which are useful to eliminate redundant
items.
A preliminary analysis of the MPPS structure using Principal Component Analysis
and Parallel Analysis (Chapter 5) demonstrated that the antenatal version of the MPPS
(ANT-MNPPS) has five underlying dimensions. The postnatal version of the MPPS
(POST-MPPS) has eight underlying dimensions. In this study, it was hypothesised that
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the 5-dimension representation of the ANT-MPPS and the 8-dimension representation of
the POST-MPPS would be replicated in this ESEM analysis.
Aims
This chapter aims to assess the construct validity of the ANT-MPPS and POSTMPPS.
Methods
Participants.
The participants in this-study-were-recruited-through a Facebook advertisement
published all over Australia. The Higher Research Ethics Committee (HREC) of Charles
Sturt University granted approval to conduct the current study (Protocol number:
H19012). All the participants submitted an informed-consent-form. This recruitment’s
method was preferred for recruiting the highest number-of-participants-from different
states of Australia. An incentive was provided to participants, which was-a-chance-towin-one of two gift cards, valued at $50 each. The collection of the data occurred between
April 2019 and June 2019.
The number of participants in the study were 198 antenatal fathers aged between
22 and 55 years old (M= 35.43, SD=8.16), and 299 postnatal fathers aged between 20 and
50 years old (M=32.59, SD=5.74). The participants were antenatal and postnatal fathers
living in Australia. The participants self-identified as being from different cultural
backgrounds including Australian, American, New Zealand, Spanish, and many other
cultural backgrounds (Tables 16 and 17). Most of the fathers were married or de-facto,
well-educated and employed.
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Table 16 Characteristics of the Antenatal Fathers Sample
Characteristics of the Antenatal Fathers Sample
Variable
Number of Antenatal fathers
Status
De-facto
Married
Single
Missing
Employment
Employed
Unemployed
Missing
Education
High School
Trade Certificate
University
Missing
Pregnancy Trimester
First Trimester
Second Trimester
Third Trimester
Missing
Number of Children including the expected child
1 Child
2 Children
3 Children
4 Children
5 Children
6 Children
Missing
Expected child gender
Male
Female
Unknown
Missing
Country of Birth
Australia
China
England
Fiji
Germany
India
Iraq
119

n
198

%
100

Cumulative%
100

52
139
7
0

26.26
70.20
3.54
0.00

26.26
96.46
100
100

194
4
0

97.98
2.02
0.00

98.00
100
100

69
66
63
0

34.85
33.33
31.82
0

34.85
68.18
100
100

22
75
101

11.11
37.88
51.01

11.11
48.99
100

92
74
20
8
1
3
0

46.46
37.37
10.10
4.04
0.51
1.52
0

46.46
83.84
93.94
97.98
98.48
100
100

86
53
59
0

43.43
26.77
29.80
0

43.43
70.20
100
100

171
1
2
1
1
4
1

86.36
0.51
1.01
0.51
0.51
2.02
0.51

86.36
86.87
87.88
88.38
88.89
90.91
91.41

Variable
Italy
Nepal
New Zealand
Philippines
South Africa
United Kingdom
USA
Uzbekistan
Missing

n
1
2
7
1
1
3
1
1
0

%
0.51
1.01
3.54
0.51
0.51
1.52
0.51
0.51
0

Cumulative%
91.92
92.93
96.46
96.97
97.47
98.99
99.49
100
100

n
299

%
100

Cumulative%
100

81
2
214
2
0

27.09
0.67
71.57
0.67
100.00

26.26
96.46
100
100
100

286
12
0

95.65
4.01
0.00

95.65
4.01
100

92
116
91
0

30.77
38.80
30.43
0

30.77
69.57
100
100

192
74
21
7
4
1
0

64.21
24.75
7.02
2.34
1.34
0.33
0

64.21
88.96
95.99
98.33
99.67
100
100

176
123
0

58.86
41.14
0

58.86
100
100

Table 17 Characteristics of the Antenatal Fathers Sample
Characteristics of the Postnatal Fathers Sample
Variable
Number of Antenatal fathers
Status
De-facto
Divorced
Married
Single
Missing
Employment
Employed
Unemployed
Missing
Education
High School
Trade Certificate
University
Missing
Number of Children including the newborn
1 Child
2 Children
3 Children
4 Children
5 Children
6 Children
Missing
Newborn Gender
Male
Female
Missing
Newborn Age
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Variable
1 Month
2 Months
3 Months
4 Months
5 Months
6 Months
7 Months
8 Months
9 Months
10 Months
11 Months
12 Months
Missing
Country of Birth
Afghanistan
Australia
Canada
England
India
Indonesia
Ireland
Nepal
New Zealand
Pakistan
Philippines
Saudi Arabia
South Africa
Spain
Sri Lanka
United Kingdom
USA
Zimbabwe
Missing

n
57
27
33
25
36
26
23
16
15
14
10
17
0

%
19.06
9.03
11.04
8.36
12.04
8.70
7.69
5.35
5.02
4.68
3.34
5.69
0

Cumulative%
19.06
28.09
39.13
47.49
59.53
68.23
75.92
81.27
86.29
90.97
94.31
100
100

1
255
1
8
3
3
1
2
7
3
2
1
2
2
1
5
1
1
0

0.33
85.28
0.33
2.68
1.00
1.00
0.33
0.67
2.34
1.00
0.67
0.33
0.67
0.67
0.33
1.67
0.33
100
100

0.33
85.62
85.95
88.63
89.63
90.64
90.97
91.64
93.98
94.98
95.65
95.99
96.66
97.32
97.66
99.33
99.67
100
100

Procedure.
Both antenatal and postnatal fathers completed the demographic questionnaires.
The antenatal fathers completed the antenatal version of the Multidimensional Paternal
Perinatal Scale (MPPS), whereas the postnatal fathers completed the postnatal version of
the MPPS.
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Materials.
Demographic Questionnaire.
The demographic questionnaire enquired about the social status of the father, his
education, employment, and cultural background. Additionally, fathers were asked about
the number of children they have. The demographic questionnaire of antenatal fathers
was slightly different from the postnatal father demographic questionnaire. That is,
antenatal fathers were asked about the mother’s pregnancy stage, whereas postnatal
fathers were asked about the age and gender of the newborn.
The Multidimensional Paternal Perinatal Scale (MPPS).
The antenatal version of the Multidimensional Paternal Perinatal Scale (ANTMPPS) is a 36-item screening tool that identifies the precursors of antenatal fathers. The
ANT-MPPS identifies precursors related to father-mother relationship, father-mother
sexual relationship, parental self-efficacy, expectations, and the support provided by the
father to the mother. As previously determined, the ANT-MPPS’s subscales demonstrated
acceptable internal consistencies (Chapter 5).
The postnatal version of the Multidimensional Paternal Perinatal Scale (POSTMPPS) is a 50-item screening tool that identifies precursors related to the postnatal
period. These precursors are the father-mother relationship, birth event complications,
fatherhood changes, parental self-efficacy, lack of professional support, partner’s
emotional well-being, the father-child relationship and expectations. The POST-MPSS’s
subscales has demonstrated to have acceptable internal consistencies (Chapter 5).
Data Analysis.
The sample adequacy was tested before each analysis to confirm that the sample
was adequate for each type of analysis conducted in this study. Participants with missing
data were not included. Outliers were deleted from analysis. Further, the normality of the
sample distribution was tested using histograms and Q-Q plots. The test of normality was
conducted on the antenatal and postnatal versions of the MPPS and found adequate.
The antenatal and postnatal versions of the Multidimensional Paternal Perinatal
Scale were subjected to Exploratory Structural Equation Modelling (ESEM) to confirm
the underlying structure of the MPPS scale and evaluate the construct validity of the
MPPS. The-structural-equation-modelling-was-conducted-using-AMOS (version 25).
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The ESEM models of the ANT-MPPS and POST-MPPS were assessed using
numerous model fit indices, including Chi-square-goodness-of fit test and R2 values
between each item and its latent-variable. The-model-fit-indices-and R2-values-were
interpreted using-the-benchmarks suggested by Hooper and Coughlan (2008) . Any
variable with an R2 of less than .20 was considered as not adequately describing the factor
and the item was dropped from the data set.
Several model fit-indices-were used to assess the model-fit-of the antenatal and
postnatal versions of the MPPS. These indices are Root-Mean-Square-Error-of
Approximation (RMSEA), Comparative-Fit-Index-(CFI), Tucker-Lewis-index-(TLI),
and Standardized-Root-Mean-Square-Residual-(SRMR). In this study, these indices were
interpreted based on Hooper and Coughlan (2008) recommendations; an RMSEA value
less .10, a CFI greater than .90, a TLI greater than .95 and an SRMR value of less than
.08.
Results
Data Assumptions.
First the data was checked for multivariate outliers, and three multivariate outlies
in the antenatal sample and five outliers in the postnatal sample were detected. These
outliers were deleted from the data sets. Using the scatterplot, the normality of both data
sets was assumed (Figure 5). The data was assessed for multicollinearity using
the squared-multiple-correlations-and the determinant of the correlation-matrix. There
were no variables that had an R2 > .90 (Kline, 2015) in the antenatal and postnatal versions
of the MPPS; therefore, no variables were removed.
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Antenatal Sample

Postnatal Sample

Figure 5. Mahalanobis distance scatterplot testing multivariate normality of the antenatal
and postnatal samples.

Antenatal Version of the Multidimensional Paternal Perinatal Scale.
An Exploratory Structural Equation Modelling (ESEM) was conducted to
determine whether the latent variables in the original model, father-mother relationship,
parental self-efficacy, father-mother sexual relationship, expectations, and father’s
support of the mother, adequately describe the data. Maximum likelihood estimation was
performed to determine the standard errors for the parameter estimates. The goodness of
fit of the original model was assessed based on the Chi-square goodness of fit test, and
the following-fit-indices-were-used-to-assess-the-model-fit: Root Mean Square Error of
Approximation

(RMSEA),

Comparative-Fit-Index-(CFI),

Tucker-Lewis

Index

(TLI) and Standardized-Root-Mean-Square-Residual-(SRMR).The Chi-square goodness
of fit test’s results were substantial, χ2(584) = 1023.55, p < .001, indicating-that-theoriginal model-did-not-adequately fit the data. The RMSEA index was less than
.08, RMSEA = 0.07, 90% CI = [0.06, 0.08], which indicate that ANT-MPPS is a good
model-fit-(Hooper & Coughlan, 2008). The CFI-was-less than .90, CFI = 0.84,
suggesting that the model is a poor fit (Hooper & Coughlan, 2008). The TLI was less than
.95, TLI = 0.83, which indicates-a-poor-model-fit-of the ANT-MPPS (Hooper &
Coughlan, 2008). The SRMR was greater than .08, SRMR = 0.10, which implies that the
model-fits-the-data-poorly (Hooper & Coughlan, 2008). The fit-indices-are-presentedin Table 18.
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Table 18 Fit Indices for the ANT-MPPS before Refinement
Fit Indices for the ANT-MPPS before Refinement
TLI
CFI
RMSEA
0.83

0.84

0.07

SRMR
0.10

Note. RMSEA 90%CI = [0.06, 0.08]
Based on these findings, the original model did not-provide-an-adequate-fit-for the
data, but required refinement of the data set. The refinement process started by assessing
the squared multiple correlations. The individual relationship between each indicator
variable and latent variable can be assessed by the observed variable's R2 value.
The R2 value identifies how much of the indicator variable's variance explains the factor.
An R2 value ≤ .20 suggests that the observed variable does not satisfactorily explain
the factor and should be considered for removal from the model (Hooper & Coughlan,
2008). The following observed variables had R2 values ≤ .20: CCC38, UP69, CBC32,
FRTP14, and PSTP55. The R2 values, along with the error variances for each observed
variable, are presented in Table 19.
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Table 19 Estimated Error Variances and R2 Values for Each Item of the ANT-MPPS
Model
Estimated Error Variances and R2 Values for Each Item of the ANT-MPPS Model
ANT-MPPS items
Standard Error
R2
CBC32
1.85
0.02
CCC34
1.02
0.37
CCC36
1.21
0.27
CCC38
1.31
0.11
EXP39
0.52
0.57
EXP40
0.4
0.52
EXP41
0.99
0.27
EXP44
0.53
0.24
FMS5
0.37
0.75
FMS6
0.42
0.75
FMS7
0.76
0.51
FMS8
0.33
0.72
FMS9
0.57
0.63
FMT1
0.7
0.51
FMT2
0.76
0.55
FRTP14
0.92
0.08
FRTP15
0.58
0.58
LOSUP62
1.19
0.26
PEW45
1
0.32
PEW46
0.36
0.77
PEW47
0.5
0.67
PEW48
0.58
0.63
PEW49
0.21
0.46
PK72
1.16
0.45
PK73
0.91
0.41
PK74
0.3
0.84
PSTP50
0.22
0.55
PSTP51
0.39
0.38
PSTP52
0.62
0.54
PSTP53
0.54
0.61
PSTP55
1.09
0.03
PSTP57
0.96
0.42
PSTP58
0.65
0.49
SLC23
0.86
0.4
SLC24
0.95
0.39
UP69
1.53
0.17
Note. CBC = child birth concerns; CCC = child care concerns; EXP = expectations;
FMS= father-mother sexual relationship; FMT = father-mother time spend together;
FRTP = father’s responsibilities towards the partner; LOSUP = Lack of support; PEW =
poor emotional well-being; PK = parental knowledge; PSTP = father support of the
partner; SLC = social life changes; UP = unpanned pregnancy.
126

To improve the model fit, the-Modification-Indices-(M.I) were examined to check
whether any items had a value higher than 20. Finally, the standardised residual
covariances were examined for any values higher than 2.58 based on the recommendation
of Byrne (2001). These items with significant standardised residual covariance were
deleted, which resulted in a better model fit.
The final model demonstrated a significant Chi-square-goodness-of-fit, χ2(358) =
563.21, p < .001, suggesting that the model-did-not-adequately-fit-the-data. However, the
Chi-square goodness of fit is sensitive to sample size, which causes the test to almost
always reject the null hypothesis and indicate a poor model fit when the sample-size-is
large (Hooper & Coughlan, 2008).The RMSEA index is less sensitive to sample-size-and
was less than .08, RMSEA = 0.04 90% CI = [0.03, 0.05], which is indicative of a good
model-fit-(Hooper & Coughlan, 2008). The CFI was higher than .90, CFI = 0.95,
indicative of a good-model-fit-(Hooper & Coughlan, 2008). The TLI was less equal to
.94,

which-is-indicative

of

a

good-model-fit-(Hooper

&

Coughlan,

2008).

The SRMR was equal to .08, which implies that the model fits the data (Hooper &
Coughlan, 2008). The fit indices are presented in Table 20. The final model results in 5
latent variables and 21 items. The model is represented in Figure 6 below.
Table 20 Fit Indices for the ANT-MPPS Model after Refinement
Fit Indices for the ANT-MPPS Model after Refinement
TLI
CFI
RMSEA
0.94
0.95
0.04
Note. RMSEA 90%CI = [0.03, 0.05]
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SRMR
0.08

Figure 6. Final model of the antenatal version of the Multidimensional Paternal Perinatal
Scale (ANT-MPPS).
Postnatal Version of the Multidimensional Paternal Perinatal Scale
An Exploratory Structural Equation Modelling (ESEM) was-conducted-todetermine whether the latent variables in the original model, Father-Mother Relationship,
Birth Event Concerns, Fatherhood Changes, Parental Self-Efficacy, Lack of support,
Partner’s Emotional Well-being, Responsibilities, and Expectations, adequately describe
the data. Maximum likelihood estimation was performed to determine the standarderrors-for the parameter-estimates. The results-of-the-Chi-square goodness of fit test were
significant, χ2(1147) = 2322.95, p < .001, suggesting-that-the-model-did-not adequately
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fit the data. The RMSEA index was less than .08, RMSEA = 0.06, 90% CI = [0.06, 0.06],
which-is-indicative-of-a-good-model-fit-(Hooper & Coughlan, 2008). The CFI was less
than .90, CFI = 0.83, suggesting a poor model fit (Hooper & Coughlan, 2008). The TLI
was less than .95, TLI = 0.82, which-is-indicative-of a poor model fit (Hooper &
Coughlan, 2008). The SRMR was between .05 and .08, SRMR = 0.07, which implies that
the model fits the data adequately (Hooper & Coughlan, 2008). The fit indices are
presented in Table 21.
Table 21 Fit Indices for the POST-MPPS before Refinement
Fit Indices for the POST-MPPS before Refinement
TLI
CFI
RMSEA
0.82
0.83
0.06
Note. RMSEA 90%CI = [0.06, 0.06]

SRMR
0.07

The individual relationship between each item and latent variable was assessed by
the observed item's R2 value. The items BEP99, LOSUP86, PSTP59, FRTC14, and
FRTC17 had R2 values ≤ .20. The R2 along with the error variances for each observed
variable are presented in Table 22. These variables were deleted.
Table 22 Estimated Error Variances and R2 Values for Each Item of the POST-MPPS
Model
Estimated Error Variances and R2 Values for Each Item of the POST-MPPS Model
POST-MPPS items
Standard Error
R2
BEP95
0.52
0.72
BEP96
1.21
0.27
BEP99
1.54
0.12
CBC33
1.09
0.46
CBC35
1.21
0.31
CBC36
1.1
0.28
CBC37
0.71
0.52
CBC38
1.25
0.35
CBC39
0.5
0.59
CCC40
0.75
0.52
CCC42
0.62
0.63
CCC44
0.98
0.41
CCC45
0.89
0.44
EXP47
0.45
0.61
EXP48
0.85
0.36
EXP49
0.88
0.38
FCR67
0.87
0.34
FCR72
0.15
0.4
FCR74
0.73
0.47
FMS10
0.61
0.64
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POST-MPPS items
Standard Error
R2
FMS11
0.6
0.65
FMS12
0.59
0.66
FMS13
0.54
0.61
FMS9
0.78
0.35
FMT3
0.79
0.61
FMT4
0.7
0.59
FMT6
0.62
0.65
FMT7
0.63
0.56
FRTC14
1.48
0.19
FRTC16
0.26
0.4
FRTC17
0.45
0.12
FRTC19
0.77
0.51
LOSL75
0.65
0.37
LOSL76
0.95
0.33
LOSUP80
0.73
0.57
LOSUP81
0.44
0.72
LOSUP85
0.41
0.7
LOSUP86
1.14
0.19
NPAP91
0.84
0.42
PEW53
0.43
0.75
PEW54
0.67
0.6
PEW56
0.54
0.3
PEW57
0.77
0.53
PK100
0.71
0.5
PK101
0.6
0.55
PK102
0.77
0.39
PSTP59
1.51
0.13
SLC24
0.72
0.51
SLC25
0.87
0.24
SLC30
0.9
0.3
Note. BEP = birth event perception; CBC = child birth concerns; CCC = child care
concerns; EXP = expectations; FCR = father-child relationship; FMS= father-mother
sexual relationship; FMT = father-mother time spend together; FRTP = father’s
responsibilities for the partner; LOSL = lack of sleep; LOSUP = Lack of support; NPAP=
negative perception about the partner; PEW = poor emotional well-being; PK = parental
knowledge; PSTP = father support of the partner; SLC = social life changes.

Additionally, to improve the model-fit, the Modification-Indices-(M.I) were
examined to check whether any items had a value higher than 20. Finally, the standardised
residual covariances was examined for any values higher than 2.58 based on the
recommendation of Segars and Grover (1993).These items with significant standardised
residual covariance were deleted, which-resulted-in-a-better-model fit.
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The final model resulted in a significant Chi-square goodness of fit, χ2(405) =
580.57, p < .001, suggesting that the model did not adequately fit the data. However, this
test-is-sensitive-to-sample-size,-which causes the test to almost always reject the null
hypothesis and indicate a poor model fit when the sample size is large (Hooper &
Coughlan, 2008). The RMSEA index was less than .08, RMSEA = 0.04, 90%, which-isindicative-of-a-good-model-fit (Hooper & Coughlan, 2008). The-CFI-was-higher than
.90, CFI = 0.95, suggesting that the model is a good model fit (Hooper & Coughlan,
2008). The TLI was less equal to .95, which-is-indicative-of-a-good-model-fit-(Hooper
& Coughlan, 2008). The SRMR was equal to .05, which implies that the model fits the
data (Hooper & Coughlan, 2008). The fit indices are presented in Table 23. The final
model results in 8 latent variables and 28 items. The model is represented in Figure 7
below.
Table 23 Fit Indices for the ESEM Refined POST-MPPS
Fit Indices for the ESEM Refined POST-MPPS
TLI
CFI
RMSEA
0.95
0.95
0.04
Note. RMSEA 90%CI = [0.03, 0.06]

SRMR
0.05
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Figure 7. Final model of the postnatal version of the Multidimensional Paternal Perinatal
Scale.
Discussion
The present study confirmed the underlying structure and assessed the construct
validity of both the antenatal and postnatal versions of the Multidimensional Paternal
Perinatal Scale. The findings seem-to-support-the previously identified five factorstructure of the ANT-MPPS and eight factor structure of the POST-MPPS. However, the
original models of the ANT-MPPS and POST-MPPS that resulted from the Principal
Component Analysis did not adequately fit the data sets. The fit indices were indicative
of a poor model fit. In contrast, the Exploratory Structural Equation Modelling is a
flexible approach and offers advantages over the Exploratory Factor Analysis and
Confirmatory Factor Analysis in a single framework (Asparouhov & Muthén, 2009). The
Exploratory Structural Equation Modelling approach assisted in the modification of the
proposed models and improved their fits. These modifications required discarding items
with loading less than .50 and items with high standardised covariances.
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Both final versions of the ANT-MPPS and POST-MPPS demonstrated a good
model fit. Several-indices-in-this-study-were-used to confirm the model fit of the ANTMPPS and POST-MPPS. Although chi-square findings demonstrated that neither
versions of the MPPS adequately fit the data, but this poor fit with Chi-square need to be
interpreted with caution as the Chi-square index is known for its sensitivity to samplesize-and model-complexity. To overcome the chi-square shortcoming, alternative fit
indices were applied to confirm the model fit of the ANT-MPPS and POST-MPPS. This
study applied two of the most widely used fit indices, The Comparative Fit Index (CFI)
and the Root Mean Square Error of Approximation (RMSEA) (Pendergast, von der
Embse, Kilgus, & Eklund, 2017; Sass, 2011). The “golden rule” of the CFI and RMSEA
among other fit indices were established in a simulation study (Hu & Bentler, 1999).
These authors proposed a CFI-value of around 0.95 and RMSEA of close to 0.06 as a
rigorous approach for a relatively good model fit. In this study, the ANT-MPPS and
POST-MPPS satisfied the recommendation of Hu and Bentler (1999). The ANT-MPPS
demonstrated a CFI of .95 and RMSEA of.07, as the POST-MPPS showed a CFI of.95
and RMSEA of. 04.
Again, in this study the ANT-MPPS and POST-MPPS demonstrated the same
factor solutions as was found in the previous study (Chapter 5). That is a five-factor model
for the ANT-MPPPS and eight factor model for the POST-MPPS. The antenatal model
includes the following constructs: father-mother relationship, parental self-efficacy,
father-mother sexual relationship, expectations and father-support of the partner. The
constructs of the postnatal model are father-mother relationship, birth event concerns,
fatherhood changes, parental self-efficacy, lack of support, partner’s emotional wellbeing, responsibilities and expectations.
Most of the identified constructs in the ANT-MPPS and POST-MPPS had three
indicators and more. However, the expectation and father support toward the mother
constructs in the ANT-MPPS, along with the responsibilities and lack of support
constructs in the POST-MPPS, had two items only. At that stage, the question was
whether these constructs should be retained or discarded. In such a case, (Hayduk &
Littvay, 2012) recommended that the researcher simultaneously incorporate reasonable
theoretical thinking into the model and accept the indicator data to argue for or against
the theory. This approach was applied to this study to answer the above question.
Theoretically, some literature suggests a minimum of three indicators per latent variable
(Garver & Mentzer, 1999) are needed to represent a latent construct while other literature
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suggests the use of the best few indicators, and that one or two indicators are sufficient
(Hayduk & Littvay, 2012). Also, from the theoretical perspective, a father’s
responsibilities, lack of support, and expectations are critical constructs for describing a
father’s perinatal experience. Statistically, the fit indices supported the retention of these
dimensions of the original model, and a reduction of item numbers within the dimension
produced the final model with improved model fit for the ANT-MPPS and POST-MPPS.
Conclusion
This study confirmed the construct validity of the ANT-MPPS and POST-MPPS.
A five-dimension solution for the ANT-MPPS and eight-dimension solution for the
POST-MPPS with good model fit were demonstrated. However, this chapter focused on
assessing the underlying latent constructs of the ANT-MPPS and POST-MPPS. There is
a need to conceptualise and assess the ANT-MPPS and POST-MPPS as overarching
construct formed from the identified underlying latent constructs. Therefore, the
following chapter will conceptualise the ANT-MPPS and POST-MPPS as hierarchical
constructs and the validation of the ANT-MPPS and POST-MPPS will be undertaken at
the first and second order levels
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Chapter 7. Estimating the Multidimensional Paternal Perinatal Scale as a
Second Order Index

Introduction
This chapter will test the antenatal and postnatal versions of the MPPS for their
internal validity using the “three-stage approach” recommended by Van Riel, Henseler,
Kemény, and Sasovova (2017). The MPPS is conceptualised as a hierarchical construct
and the validation of the MPPS is undertaken at the first and second order levels.
Conceptualizing the First order and Second-order levels of ANT-MPPS and
POST-MPPS.
The ANT-MPPS is designed to measure the “antenatal paternal experience”. The
“antenatal paternal experience” is conceptualised as an overarching latent construct
formed from the distinct but related antenatal dimensions (i.e., father-mother relationship,
parental self-efficacy, father-mother sexual relationship, expectations, and fathers’
support to the mother). The ‘antenatal paternal experience’ construct and its formative
indicators (i.e., the five identified antenatal dimensions) are considered the second-order
level of the ANT-MPPS. Whereas, the first-order level of the ANT-MPPS encompass the
five antenatal dimensions and their reflective items. Similarly, the “postnatal paternal
experience” is conceptualised as a latent construct formed from the distinct but related
postnatal dimensions (i.e., father-mother relationship, birth event concerns, fatherhood
changes, parental self- efficacy, lack of support, partner’s emotional well-being,
fatherhood responsibilities, and expectations). The ‘postnatal paternal experience’ and
its formative indicators (i.e., the eight identified postnatal dimensions) are considered the
second-order level of the POST-MPPS. As the eight antenatal dimensions and their
reflective items are considered the first-order level. Thus, in this study, the dimensions
are seen as formative indicators of the “antenatal paternal experience” and “postnatal
paternal experience”. Whereas, the items are viewed as reflective indicators of the
identified dimensions.
Specification of the ANT-MPPS and POST-MPPS constructs.
It is crucial to specify the type of a construct correctly (Jarvis, MacKenzie, &
Podsakoff, 2003). A misspecification of the construct may lead to flawed validation
results (Jarvis et al., 2003). Diamantopoulos and Siguaw (2006) identified two types of
formative constructs: causal-formative and composite-formative. A construct is causal135

formative when the indicators or variables cause the construct, whereas a construct is
considered composite-formative, when the indicators or variables form the construct. In
this study, the identified antenatal dimensions form the “antenatal paternal experience”
construct (ANT-MPPS) and the postnatal dimensions form the “postnatal paternal
experience” construct (POST-MPPS). Empirically, all the identified latent variables in
the ANT-MPPS (Father-mother relationship, Parental self-efficacy, Father-mother sexual
relationship, Expectations, and Fathers’ support of the mother) are antenatal-related
dimensions that form the “Paternal Antenatal Experience”. Similarly, the eight identified
latent variables in the POST-MPPS are postnatal-related dimensions and form the
“Paternal Postnatal Experience”. Thus, the “antenatal paternal experience” and “postnatal
paternal experience” are considered composite-formative constructs.
Proposed Approaches to Validate the ANT-MPPS and POST-MPPS.
Different approaches can be used to evaluate the construct-validity-of a
measurement that includes composite-formative and reflective constructs such as the
ANT-MPPS and POST-MPPS. Wilson and Durbin (2010) proposed three approaches to
assess hierarchical constructs: the Repeated-Indicator-Approach, the Two-StageApproach, and the Hybrid-Approach. However, none of these approaches provides
consistent estimates nor formal model fit for the overall hierarchical construct. In contrast,
Van Riel et al. (2017) proposed a new approach named the “three-stage-approach”, which
provides-consistent-estimates-and assesses the model fit for the overall hierarchical
construct. The “three-stage approach” helps to estimate hierarchical-constructs-using
Consistent-Partial-Least-Square-statistics for the second-order composite, reflective
factors (Van Riel et al., 2017). The “three-stage approach” requires-three-rounds-ofestimation-and two assessments of the goodness-of-model-fit (Van Riel et al., 2017),
which can evaluate the usefulness-of-a-second-order-construct, and offers the-means-to
determine ‘consistent estimates’. That is, loadings,-weights-and-path-coefficient can be
calculated consistently using this three-stage approach (Van Riel et al., 2017). Thus, inthis-study, the three-stage approach will be applied to assess the antenatal and postnatal
versions of the MPPS.
Aim
The aim of this chapter is to assess the internal validity and reliability of both the
antenatal and postnatal versions of the Multidimensional Paternal Perinatal Scale as a
reflective and composite-formative construct.
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Methods
Participants.
The participants in this study were recruited through a Facebook advertisement
published throughout Australia. The Higher Research Ethics Committee (HREC) of
Charles Sturt University granted the ethics approval to conduct the current study (Protocol
number: H19012). The online survey method was chosen to recruit the highest number
of participants from different states of Australia. An incentive to win one of two gift cards
valued $50 each was offered to participants. The data collection occurred between July
2019 and August 2019.
The number of participants in the study were 157 antenatal fathers (Table 24) and
262 postnatal fathers (Table 25). The participants were both antenatal and postnatal
fathers living in Australia. The participants self-identified as being from different cultural
backgrounds, but most of them were from Australia. The majority of the fathers were
married, well-educated and employed.
Table 24 Antenatal Sample Descriptive Statistics
Antenatal Sample Descriptive Statistics
Antenatal fathers
n
%
Status
Married
117
74.52
De-facto
39
24.84
Single
1
0.64
Missing
0
0
Employment
Employed
153
97.45
Unemployed
4
2.55
Missing
0
0
Education
Trade Certificate
89
56.69
High School
40
25.48
University
28
17.83
Missing
0
0
Country of Birth
Australia
133
84.71
New Zealand
3
1.91
India
2
1.27
Lebanon
1
0.64
Nepal
1
0.64
Germany
1
0.64
137

Cumulative %
74.52
99.36
100
100
97.45
100
100
56.69
82.17
100
100
84.71
86.62
87.90
88.54
89.17
89.81

Antenatal fathers
United Kingdom
New Zealand
China
Uzbekistan
UK
South Africa
England
Philippines
Fiji
USA
Vietnam
Italy
Iraq
Missing

n
1
1
1
1
1
1
2
1
1
1
2
1
1
0

%
0.64
0.64
0.64
0.64
0.64
0.64
1.27
0.64
0.64
0.64
1.27
0.64
0.64
0

Table 25 Postnatal Sample Descriptive Statistics
Postnatal Sample Descriptive Statistics
Variable
n
%
Status
Married
188
71.76
De-facto
70
26.72
Divorced
2
0.76
Single
2
0.76
Missing
0
0
Employment
Employed
250
95.42
Unemployed
12
4.58
Missing
0
0
Education
High School
84
32.06
Trade Certificate
95
36.26
University
83
31.68
Missing
0
0
Country of Birth
Australia
217
82.82
England
8
3.05
Lebanon
3
1.15
New Zealand
5
1.91
Pakistan
3
1.15
India
1
0.38
United Kingdom
3
1.15
Philippines
2
0.76
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Cumulative %
90.45
91.08
91.72
92.36
92.99
93.63
94.90
96.18
96.82
97.45
98.73
99.36
100
100

Cumulative %
71.76
98.47
99.24
100
100
95.42
100
100
32.06
68.32
100
100
82.82
85.88
87.02
88.93
90.08
90.46
91.60
92.37

Variable
South Africa
Russia
Poland
Saudi Arabia
Indonesia
Japan
UK
Spain
Canada
Latvia
USA
India
Afghanistan
Ireland
Vietnam
Missing

n
2
1
2
1
2
1
1
2
1
1
1
1
1
1
1
0

%
0.76
0.38
0.76
0.38
0.76
0.38
0.38
0.76
0.38
0.38
0.38
0.38
0.38
0.38
0.38
0

Cumulative %
93.13
93.51
94.27
94.66
95.42
95.80
96.18
96.95
97.33
97.71
98.09
98.85
99.24
99.62
100
100

Materials and Procedure.
Both antenatal and postnatal fathers completed demographic questionnaires. The
online survey was then divided asking antenatal father to fill in the antenatal version of
the MPPS and postnatal fathers, the postnatal version of the MPPS.
The Multidimensional Paternal Perinatal Scale (MPPS).
The antenatal version of the Multidimensional Paternal Perinatal Scale (ANTMPPS) is a 21-item screening tool that identifies the precursors of antenatal fathers. The
ANT-MPPS identifies the precursors related to father-mother relationship, father-mother
sexual relationship, parental self-efficacy, expectations and the support provided by the
father to the mother. The ANT-MPPS subscales showed a substantial internal consistency
(Cronbach’s alpha ranging between .63 and .94).
The postnatal version of the Multidimensional Paternal Perinatal Scale (POSTMPPS) is a 28-item screening tool that identifies in fathers the precursors related to the
postnatal period. These precursors are the father-mother relationship, birth event
complications, fatherhood changes, parental self-efficacy, lack of professional support,
partner’s emotional well-being, the father-child relationship and expectations. The POSTMPSS subscales demonstrated good internal-consistency-(Cronbach’s alpha ranging
between .60 and .91).
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Data Analysis Process
Statistical Assumptions.
The statistical assumptions were assessed. The data was examined for missing
values, normal distribution and outliers.
Construct Validity.
The three-stage approach was used to assess the MPPS scales (Figure 8). This
process will be evaluated by inspecting both the measurement (outer)-model-and-the
structural (inner)-model. For the measurement model, the validity will be assessed
differently based on whether the construct has reflective or formative factors.

Figure 8. Three-stage approach steps (Van Riel et al., 2017).

Stage 1: Measurement Model. The ANT-MPPS and POST-MPPS were estimated
without the second order and their model fits were assessed. The following model fit
indices will be analysed: Root Mean-Square-Error-of-Approximation (RMSEA),
Comparative-Fit-Index-(CFI), Tucker-Lewis Index (TLI), and Standardized Root Mean
Square Residual (SRMR). Bootstrap-based exact fit measures were also used to assess
the model fit of the first order construct of ANT-MPPS and POST-MPPS.
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The composite scores of the latent variables of the first order construct were
extracted and the correlation matrix was generated. After that, the first order constructs
of reliability were evaluated using Cronbach’s alpha, Rho-A, composite reliability,
Dijkstra-Henseler's rho (ρA), and Jöreskog's rho (ρc). The convergent validity was
assessed using the Average Variance Extracted (AVE). The discriminant validity of the
first-order level construct was assessed using Fornell-Larcker Criterion and HeterotraitMonotrait Ratio of Correlations (HTMT). Each endogenous latent variable should have
at least 20% of its variance explained by its independent latent variables (R2 ≥ .20). For
the reflective factors, each indicator ideally should have at least 50% of its variance
explained by the latent variable (AVE ≥ .50).
Stage 2: Structural Model. The objective of this stage is to calculate consistent
estimates. As described in figure 8 above, this stage includes three steps. The first step is
estimating-the-model-without the second-order construct (Van Riel et al., 2017). In this
step, the structural equation model comprises the measurement-and-structural-models.
However, the latent variables of the measurement-model-(first-order model) are used as
indictors to the second-order construct and only the structural model is-estimated-and
evaluated. Then, the model fit is assessed using approximate fit measures (SRMR, d_G)
and bootstrap-based exact fit measures as suggested by Van Riel et al. (2017). Lastly, at
this stage, the reliability-of-the-second-order-composite-is determined. Nevertheless, in
the case of composite construct, extant-reliability-coefficients-such as DijkstraHenseler's rho (ρA), and Jöreskog's rho (ρc) are not available (Van Riel et al., 2017).
Therefore, the simplified-version-of Mosier (1943) equation to determine the reliabilityof-a-composite score was used. The equation is𝜌𝜌𝑆𝑆 = 𝒘𝒘′ 𝑆𝑆 ∗ 𝒘𝒘, where the w is the indicator

weights of the second-order-composite, 𝑆𝑆 ∗ is the consistent correlation of the indicators
of the second-order-composite.

Stage 3: Consistent estimates and relationship between the first and second orders.
At this stage, the model, including-the-second-order-construct, is re-estimated but the
composite reliability construct is manually set to 𝜌𝜌𝑆𝑆 for diattenuation (Van Riel et al.,

2017). Then, consistent-path-coefficient and confidence-intervals-are obtained by

bootstrapping. Lastly, the consistent weights are calculated manually using the
subsequent set of equations as suggested by Van Riel et al. (2017):
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First, calculate consistent-covariances-between-the-second order and the first
order. The correlation between each first order construct and the second order
construct, is λ𝑖𝑖 , while 𝜌𝜌𝐴𝐴𝐴𝐴 is-the-reliability-of-each first-order construct.

-

−0.5
𝑞𝑞𝑖𝑖 = λ𝑖𝑖 𝜌𝜌𝐴𝐴𝐴𝐴

Second, calculate the vector of the unstandardized weights using the correlation
matrix and the previously calculated consistent covariances.

-

𝜈𝜈 = 𝑅𝑅 −1 𝑞𝑞

Finally, calculate the consistent weights.

Results

1
𝒘𝒘 = �
� 𝑣𝑣
√𝑣𝑣 ′ 𝑅𝑅𝑅𝑅

The results section will be divided into two sections. The first section reports the
results of the antenatal version of the Multidimensional Paternal Perinatal Scale (ANTMPPS); the second, the results of the postnatal version of the Multidimensional Paternal
Perinatal Scale (POST-MPPS).
Antenatal version of the Multidimensional Paternal Perinatal Scale (ANTMPPs).
Data assumptions.
First the data was checked for multivariate outliers and three outlies were detected
that were deleted from the data set. Based on the scatterplot below, normality can be
assumed (Figure 9). Additionally, the data was assessed for multicollinearity using
the squared multiple correlations and the determinant of the correlation matrix. There
were no variables that contributed to multicollinearity (i.e. R2 > .90).
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Figure 9. Mahalanobis distance scatterplot testing multivariate normality of the ANTMPPS.

Three-stage Approach to Evaluate the ANT-MPPS Model.
Partial least squares – Structural Equation Modelling was used to assess the validity
of the measurement-and-structural-models of the ANT-MPPS.
Stage 1: Measurement Model Summary.
The measurement of outer model of the antenatal version of the Multidimensional
Paternal Perinatal Scale (ANT-MPPS) was assessed by examining the unidimensionality
of the first-order’s indicators, loadings and communalities for each indicator (Figure 10),
as well as the cross loadings. Bootstrapping was also implemented to check the
significance of each loading in the model.
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Figure 10. Stage 1 of the ANT-MPPS construct evaluation.
Note. The abbreviation mentioned in the above figure refers to the following: FMR=
father-mother relationship; PSE= parental self-efficacy; FMS= father-mother sexual
relationship; EXP= expectations; Trimester= pregnancy trimester; CESD= Center for
Epidemiological Studies-Depression.
Unidimensionality of Indicators: Since the indicators of the 5 latent constructs of
the ANT-MPPS are reflective, unidimensionality must be established. That is,
for reflective indicators (items), the latent constructs (dimensions) must be positively
correlated with one another. So, if the latent variable increases, then each indicator should
increase in value as well, not decrease. Sanchez (2013) defines this as
the unidimensionality of indicators. To evaluate the unidimensionality of indicators,
Cronbach's alpha (α) was calculated. Unidimensionality of indicators can be assumed if
the values of each Cronbach's alpha are high (α ≥ .7). However, Cronbach's alpha (α) is
sensitive-to-the-number-of-items-within the construct. To overcome this limitation, the
composite reliability (CR), Dijkstra-Henseler's rho (ρA) and Jöreskog's rho (ρc) were
144

calculated. All latent variables exhibited unidimensionality with their reflective
indicators, suggesting the relationships between each latent variable and its manifest
variables are appropriate for PLS-SEM. The reliability indicators are presented in Table
26.
Table 26 Unidimensionality of Indicators for the ANT-MPPS Latent Construct
Unidimensionality of Indicators for the ANT-MPPS Latent Construct
Indicator
Number of
Construct
α
ρA ρc
Type
items
Father-mother relationship
reflective
9
.93
.94 .94
Parental Self-Efficacy
reflective
3
.73
.84 .85
Father Mother Sexual
reflective
5
.91
.91 .93
Relationship
Expectations
reflective
2
.77
.85 .90

Factor

Loadings and Communality:

Factor

CR
.93
.71
.91
.80

loadings and communality were

examined for reflective indicators to identify any indicators with weak loadings for
the latent variables. The variability in each indicator should explain at least 50% of
its latent variable construct (loading≥ .707; communality ≥ .50) (Henseler, Ringle, &
Sinkovics, 2009; Sanchez, 2013). Otherwise, it is identified as a weak loading. The
following reflective indicators did not explain a significant portion of its latent construct
and had a weak loading: CCC36 and PSTP50. An evaluation of these two items
demonstrated that they do not belong in the model. Therefore, these two items were
deleted. The deletion of the items PSTP50 resulted in the deletion of the overall latent
construct “Father’s support of mother”. That is, a construct with one item (PEW49) did
not show enough reliability. Table 27 presents the loadings and communalities for the
measurement model of the PLS-PM.
Table 27 Outer Model Summary for the ANT-MPPS Model
Outer Model Summary for the ANT-MPPS Model
Indicator Construct
Loading Communality
PSTP52 Father-Mother Relationship
0.74
0.61
PSTP58 Father-Mother Relationship
0.74
0.60
PEW46 Father-Mother Relationship
0.93
0.82
PSTP53 Father-Mother Relationship
0.76
0.69
SLC24 Father-Mother Relationship
0.77
0.56
PEW47 Father-Mother Relationship
0.79
0.71
FRTP15 Father-Mother Relationship
0.79
0.68
PSTP57 Father-Mother Relationship
0.76
0.54
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Redundancy
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Indicator Construct
Loading Communality Redundancy
PEW48 Father-Mother Relationship
0.74
0.68
0.00
PK74
Parental Self-Efficacy
0.90
0.86
0.00
PK73
Parental Self-Efficacy
0.81
0.75
0.00
FMS9
Father-Mother Sexual Relationship 0.83
0.73
0.00
FMS5
Father-Mother Sexual Relationship 0.91
0.81
0.00
FMS6
Father-Mother Sexual Relationship 0.77
0.75
0.00
FMS8
Father-Mother Sexual Relationship 0.84
0.71
0.00
FMS7
Father-Mother Sexual Relationship 0.69
0.62
0.00
EXP40 Expectations
0.65
0.73
0.00
EXP39 Expectations
0.96
0.88
0.00
Note. FMS= father-mother sexual relationship; EXP= expectations; FRTP= father
responsibilities towards the partner; PEW= partners’ emotional well-being; PSTP=
providing support to the partner; SLC= social and life changes; PK= parental knowledge.

Cross-loadings: The cross-loadings were also examined for reflective indicators to
assess the validity of the model. Cross-loading occurs when an indicator has a higher
absolute loading on a different latent variable compared to the specified latent
variable for that indicator (Henseler, Ringle, & Sarstedt, 2015; Henseler et al., 2009;
Sanchez, 2013). There were no cross-loadings for reflective variables in the model,
indicating that the factor structure is appropriate for the data. The cross-loadings are
presented in Table 28.
Table 28 Loadings and Cross-loadings the Outer Model of ANT-MPPS Model
Loadings and Cross-loadings the Outer Model of ANT-MPPS Model
Indicator
Father-Mother
Parental Self- Father-Mother
Relationship
Efficacy
Sexual
Relationship
PSTP52
PSTP53
PSTP57
PSTP58
SLC24
FRTP15
PEW46
PEW47
PEW48
PK73
PK74
FMS5
FMS6

0.74
0.76
0.76
0.74
0.77
0.79
0.93
0.79
0.73
0.16
0.13
0.58
0.49

0.15
0.16
0.07
0.15
0.13
0.25
0.12
0.24
0.02
0.75
0.81
-0.05
0.02

0.56
0.48
0.49
0.54
0.44
0.48
0.61
0.53
0.48
0.01
0.01
0.91
0.77
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Expectations

0.34
0.38
0.36
0.40
0.43
0.37
0.45
0.29
0.37
0.09
0.12
0.34
0.32

Indicator

Father-Mother
Relationship

Parental SelfEfficacy

Father-Mother
Sexual
Relationship

Expectations

FMS7
0.50
0.09
0.18
0.69
FMS8
0.55
0.02
0.34
0.84
FMS9
0.53
0.00
0.28
0.83
EXP39
0.47
0.14
0.34
0.96
EXP40
0.30
0.09
0.24
0.65
Note. The bolded items are the specified loadings for each indicator. FMS= fathermother sexual relationship; EXP= expectations; FRTP= father responsibilities
towards the partner; PEW= partners’ emotional well-being; PSTP= providing support
to the partner; SLC= social and life changes; PK= parental knowledge.

Bootstrapping: Bootstrapping

was

performed

with

2000

resampling.

The loadings were assessed for reflective indicators. Significance was determined
using confidence intervals for the given parameter estimates, which were calculated
based on an alpha value of 0.05 (Henseler et al., 2009; Sanchez, 2013). Each reflective
manifest variable had a significant loading, suggesting that a significant portion of
each reflective indicator is explained by its latent variable. Table 29 shows the results for
the bootstrapped loadings.
Table 29 Bootstrap Results for the Loadings of Each Indicator of the ANT-MPPS
Bootstrap Results for the Loadings of Each Indicator of the ANT-MPPS
Construct-Indicator
M
SE
CI
Father-Mother Relationship-PSTP52
0.78
0.04
[0.71, 0.85]
Father-Mother Relationship -PSTP58
0.77
0.05
[0.67, 0.87]
Father-Mother Relationship -PEW46
0.91
0.02
[0.87, 0.95]
Father-Mother Relationship -PSTP53
0.83
0.03
[0.77, 0.89]
Father-Mother Relationship -SLC24
0.75
0.05
[0.66, 0.84]
Father-Mother Relationship -PEW47
0.84
0.03
[0.78, 0.90]
Father-Mother Relationship -FRTP15
0.82
0.03
[0.76, 0.89]
Father-Mother Relationship -PSTP57
0.73
0.04
[0.65, 0.82]
Father-Mother Relationship -PEW48
0.82
0.04
[0.73, 0.91]
Parental Self-Efficacy-PK74
0.86
0.21
[0.43, 1.28]
Parental Self-Efficacy-PK73
0.82
0.22
[0.38, 1.26]
Father-Mother Sexual Relationship-FMS9
0.85
0.05
[0.76, 0.94]
Father-Mother Sexual Relationship-FMS5
0.90
0.03
[0.83, 0.96]
Father-Mother Sexual Relationship-FMS6
0.86
0.05
[0.77, 0.95]
Father-Mother Sexual Relationship-FMS8
0.84
0.05
[0.74, 0.94]
Father-Mother Sexual Relationship-FMS7
0.78
0.06
[0.65, 0.90]
Expectations-EXP40
0.84
0.08
[0.69, 0.99]
Expectations-EXP39
0.94
0.03
[0.89, 0.99]
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Note. Estimates based on 2000 samples; Confidence Intervals (CI) are based on an alpha
value of 0.05. FMS= father-mother sexual relationship; EXP= expectations; FRTP=
father responsibilities towards the partner; PEW= partners’ emotional well-being; PSTP=
providing support to the partner; SLC= social and life changes; PK= parental knowledge.
The Convergent Validity of the Measurement Model: The convergent validity of
the ANT-MPPS measurement-model-was examined using the Average Variance
Extracted

(AVE) for

each latent

variable with reflective

indicators.

Each latent

variable should have an AVE ≥ .50, which reflects that 50% or more-of-the-variance-for
the indicators-is-explained-by its latent variable (Henseler et al., 2009; Sanchez,
2013). The AVE’s of the ANT-MPPS’s latent constructs ranged between 0.61 and 0.67.
This means all the latent constructs of the ANT-MPPS demonstrated an acceptable
convergent validity. The remaining four constructs after the removal of “father support to
the mother” construct capture a significant portion of the indicators’ variances. The values
can be found in Table 30.
Table 30 Convergent Validity of ANT-MPPS Subscales
Convergent Validity of ANT-MPPS Subscales
Construct
Father-Mother Relationship
Parental Self-Efficacy
Father-Mother Sexual Relationship
Expectations
Note. AVE= Average Variance Extracted

AVE
0.61
0.61
0.66
0.67

The Discriminant Validity of the Measurement Model. Discriminant validity has
been-established-between-the four reflective-constructs-of the ANT-MPPS. That is, all
the Heterotrait-Monotrait Ratio of Correlation (HTMT) values are below 0.90 (Table 31).
The highest HTMT value is 0.66. Thus, the discriminant validity of the ANT-MPPS’s
latent constructs was established.
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Table 31 Discriminant Validity of Measurement Model Summary Using HeterotraitMonotrait Ratio of Correlations (HTMT) of the ANT-MPPS Subscales
Discriminant Validity of Measurement Model Summary Using Heterotrait-Monotrait
Ratio of Correlations (HTMT) of the ANT-MPPS Subscales
Expectati
FatherFatherParent
ons
Mother
Mother
al
Relations
Sexual
Selfhip
Relations
Effica
hip
cy
Expectations
Father-Mother Relationship
0.49
Father-Mother Sexual
0.37
0.66
Relationship
Parental Self-Efficacy
0.14
0.19
0.07

Model Fit of the Measurement Model. The Geodesic discrepancy (d_G) between
the saturated and estimated models is 2.77 and lies below the HI95 value (Table 32). This
means that the discrepancy between the implied-correlation-matrix and the empirical
correlation matrix is not significant. Thus, the model fit of the first-order model has been
established. Also, the Standardized Root Mean Square Residual (SRMR) of 0.09 provides
additional evidence of an adequate model fit of the measurement model (SchermellehEngel, Moosbrugger, & Müller, 2003).
Table 32 Model Fit of the Measurement Model (i.e. first-order level) of ANT-MPPS
Model Fit of the Measurement Model (i.e. first-order level) of ANT-MPPS
Saturated Model Estimated Model 95%
99%
SRMR
0.09
0.19
0.08
n/a
d_G
2.77
2.80
2.85
n/a
Note. SRMR= Standardized Root Mean Square Residual; d_G= Geodesic discrepancy
Stage 2: Structural Model Summary.
Multicollinearity: Multicollinearity was inspected with Variance Inflation Factors
(VIF) to assess the validity of the formative indicators. A VIF with a value greater than
10 suggests that there is extreme multicollinearity among the predictors (Cenfetelli &
Bassellier,

2009;

Henseler

et

al.,

2009).

No formative

indicators exhibited multicollinearity, which suggests that the formative indicators are
appropriate for the latent variables. The VIFs for each formative indicator are presented
in Table 33.

149

Table 33. VIFs for Each Block of ANT-MPPS Formative Indicators.
VIFs for Each Block of ANT-MPPS Formative Indicators.
Indicator
ANT-MPPS
Father-Mother Relationship
Parental Self-efficacy
Father-Mother Sexual Relationship
Expectations

VIF
1.80
1.04
1.60
1.25

Model Fit of the Structural Model. The Standardized Root Mean Square Residual
(SRMR) of 0.04 provides evidence of a good model fit of the structural model (Secondorder model) (Schermelleh-Engel et al., 2003). The Geodesic discrepancy (d_G) between
the saturated and estimated models is 0.01 and it lies below the HI99 value (Table 34).
This means that the discrepancy between the implied correlation matrix and the empirical
correlation matrix is not significant. Thus, the model fit of the second-order model has
been established.
Table 34 Model Fit of the Structural Model (i.e. second-order level) of ANT-MPPS
Model Fit of the Structural Model (i.e. second-order level) of ANT-MPPS
Saturated Model Estimated Model 95%
99%
SRMR
0.04
0.05
0.05
0.06
d_G
0.01
0.01
0.01
0.02
Note. SRMR= Standardized Root Mean Square Residual; d_G= Geodesic discrepancy
Bootstrapping. Bootstrapping was performed with 2000 resampling. The
regression coefficients were evaluated using confidence intervals to determine the
significance of the regression paths using an alpha value of 0.05 (Henseler et al., 2009;
Sanchez, 2013). The path coefficient of .62 (CI = [0.43, 0.73]) indicates a significant
relationship between the ANT-MPPS and the Center for Epidemiological StudiesDepression (CES-D). This means that the ANT-MPPS did explain-a-significant-portionof the variance in the depression measured using the scale of the Center for
Epidemiological Studies-Depression (CES-D). Table 35 shows the regression results for
the inner model with bootstrapping.
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Table 35 Bootstrap Results for the Inner Model Regression Paths
Bootstrap Results for the Inner Model Regression Paths
Path
Original B M SE CI
T Statistic P Value
ANT-MPPS → CES-D 0.62
0.63 0.07 [0.43, 0.73] 8.34
0.00
Note. Estimates based on 2000 samples; Confidence-Intervals-(CI)-are-based-on-analpha-value of 0.05; CES-D= Center for Epidemiological Studies-Depression.

Figure 11. Structural model (second-order level) of ANT-MPPS
Note. The abbreviations mentioned in the above figure refer to the following: FMR=
father-mother relationship; PSE= parental self-efficacy; FMS= father-mother sexual
relationship; EXP= expectations; Trimester= pregnancy trimester; CESD= Center for
Epidemiological Studies-Depression; ANT-MPPS= antenatal version of the
Multidimensional Paternal Perinatal Scale
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Stage 3: Consistent Estimates of Structural Model and Relationship Between the
First Common Factors and Second Order Composites.
The reliability of the second-order composite was determined using Mosier (1943)
equation; 𝜌𝜌𝑆𝑆 = 𝒘𝒘′ 𝑆𝑆 ∗ 𝒘𝒘. This resulted in a 𝜌𝜌𝑆𝑆 = .91, indicating that the second-order

composite has excellent reliability. The consistent weight was estimated between-the-

first-common-factors-and-second-order-composite (Van Riel et al., 2017). The results
indicate that “parental self-efficacy” did not have a strong relationship with the ANTMPPS compared to “expectations”, “father-mother relationship”, and “father-mother
sexual relationship”. The strengths of the relationship between first common factors and
second-order-composite are illustrated in Table 36 below demonstrate the consistent
weight between the first order-and-second-order construct.
Table 36 Consistent Weight of the ANT-MPPS
Consistent Weight of the ANT-MPPS
Path
Expectations → ANT-MPPS
Father-mother relationship → ANT-MPPS
Father-mother sexual relationship → ANT-MPPS
Parental Self-efficacy→ ANT-MPPS

Weight
0.01
1.11
0.22
0.16

Postnatal Version of the Multidimensional Paternal Perinatal Scale (POSTMPPS).
Data Assumptions.
First the data was checked for multivariate outliers and two outlies were detected
and deleted from the data set. Based on the scatterplot below, normality can be assumed
(Figure 12). Additionally, the data was assessed for multicollinearity using the SquaredMultiple-Correlations and the determinant of the correlation matrix. There were no
variables that contributed to multicollinearity (i.e. R2 > .90)
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Figure 12. Mahalanobis distance scatterplot testing multivariate normality.

Three-stages approach to evaluate the POST-MPPS model.
A partial least squares structural equation modelling (PLS-SEM) was assessed by
evaluating the validity-of-the-measurement-model-and the structural model of the
postnatal version of the Multidimensional Paternal Perinatal Scale.
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Figure 13. Stage 1 of the POST-MPPS construct evaluation.
Stage 1: Measurement Model Summary.
Unidimensionality of indicators: To evaluate the unidimensionality of indicators,
Cronbach's alpha (α) was calculated. Unidimensionality of indicators can be assumed if
the values of each Cronbach's alpha are high (α ≥ .7). However, Cronbach's alpha (α) is
sensitive-to-the-number-of-items-within the construct (Tavakol & Dennick, 2011). To
overcome this limitation, the composite reliability (CR), Dijkstra-Henseler's rho (ρA) and
Jöreskog's rho (ρc) were calculated. All latent variables exhibited unidimensionality with
their reflective indicators, suggesting the relationships between each latent variable and
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its manifest variables are appropriate for PLS-SEM, except the latent variable
“responsibilities” (Figure 13). The composite reliability is a few points below .7. The
reliability indicators are presented in Table 37.
Table 37 Unidimensionality of Indicators for Each Latent Construct of POST-MPPS
Unidimensionality of Indicators for Each Latent Construct of POST-MPPS
Construct
Indicator Type Number of items α
ρA ρc CR
Father-Mother Relationship

reflective

5

0.91 0.91 0.93 0.90

Fatherhood Changes

reflective

4

0.80 0.81 0.87 0.80

Parental Self-Efficacy

reflective

4

0.84 0.87 0.89 0.84

Expectations

reflective

3

0.73 0.74 0.84 0.74

Lack of Support

reflective

2

0.88 0.86 0.91 0.88

Partner Emotional Well-being reflective

4

0.86 0.86 0.90 0.85

Birth Event Concerns

reflective

4

0.81 0.82 0.87 0.80

Responsibilities

reflective

2

0.67 1.00 0.83 0.68

Factor Loadings and Communality: The factor loadings and communality were
examined for reflective indicators to identify any indicators with weak loadings for
the latent variables. BEP96 did not explain a significant portion of its latent construct.
Thus, this item was deleted. Table 38 presents the loadings and communalities for the
measurement model of the PLS-PM.
Table 38 Outer Model Summary Table for the POST-MPPS Model
Outer Model Summary Table for the POST-MPPS Model
Indicator Construct
Weight Loading Communality
FMS10 Father-Mother Relationship 0.33
0.66
0.72
FMS11 Father-Mother Relationship 0.33
0.71
0.71
FMT6
Father-Mother Relationship 0.35
0.88
0.75
FMT3
Father-Mother Relationship 0.28
0.86
0.76
FMT4
Father-Mother Relationship 0.31
0.82
0.68
LOSL76 Fatherhood Changes
0.34
0.53
0.51
FCR74 Fatherhood Changes
0.25
0.77
0.64
SLC24 Fatherhood Changes
0.47
0.71
0.66
FRTC19 Fatherhood Changes
0.32
0.70
0.70
CCC40 Parental Self-Efficacy
0.47
0.73
0.66
PK100 Parental Self-Efficacy
0.49
0.80
0.76
CCC45 Parental Self-Efficacy
0.37
0.58
0.54
CCC42 Parental Self-Efficacy
0.20
0.79
0.75
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Redundancy
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Indicator
EXP48
EXP47
EXP49
LOSUP
81
LOSUP
85
PEW57

Construct
Expectations
Expectations
Expectations
Lack of Support

Weight
0.22
0.26
0.25
0.27

Loading
0.50
0.73
0.74
0.82

Communality
0.60
0.71
0.62
0.89

Redundancy
0.00
0.00
0.00
0.00

Lack of Support

0.70

0.90

0.89

0.00

0.33

0.72

0.68

0.00

0.25

0.79

0.62

0.00

0.51

0.69

0.77

0.00

0.56

0.73

0.72

0.00

0.33
0.29
0.31
0.30
0.34
0.34

0.74
0.59
0.69
0.69
0.76
0.53

0.57
0.72
0.76
0.48
0.63
0.86

0.00
0.00
0.00
0.00
0.00
0.00

Partner Emotional Wellbeing
NPAP91 Partner Emotional Wellbeing
PEW53 Partner Emotional Wellbeing
PEW54 Partner Emotional Wellbeing
CBC33 Birth Event Concerns
CBC37 Birth Event Concerns
BEP95 Birth Event Concerns
BEP96 Birth Event Concerns
FRTC16 Responsibilities
FCR72 Responsibilities

Cross-loadings: The cross-loadings were also examined for reflective indicators to
assess the validity of the model. There were no cross-loadings for reflective variables in
the model, indicating that the factor structure is appropriate for the data. The crossloadings are presented in Table 39.
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Table 39 Loadings and Cross-loadings the Outer Model
Loadings and Cross-loadings the Outer Model
FatherFatherhood
Parental
Mother
Changes
SelfRelationship
Efficacy
FMS10
FMS11
FMT3
FMT4
FMT6
FCR74
FRTC19
LOSL76
SLC24
PK100
CCC40
CCC42
CCC45
EXP47
EXP48
EXP49
LOSUP81
LOSUP85
NPAP91
PEW53
PEW54

0.66
0.71
0.86
0.82
0.88
0.41
0.38
0.27
0.45
0.21
0.23
0.19
0.11
0.35
0.17
0.32
0.44
0.38
0.59
0.43
0.43

0.39
0.39
0.49
0.46
0.46
0.77
0.70
0.53
0.71
0.42
0.41
0.40
0.32
0.41
0.26
0.46
0.33
0.36
0.48
0.46
0.41

0.15
0.18
0.24
0.17
0.25
0.39
0.32
0.35
0.41
0.80
0.73
0.79
0.58
0.23
0.20
0.28
0.22
0.36
0.31
0.33
0.33

Expectations

0.27
0.33
0.29
0.47
0.36
0.48
0.47
0.27
0.35
0.25
0.26
0.32
0.22
0.73
0.50
0.74
0.28
0.31
0.37
0.27
0.42
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Lack of
Support
0.31
0.35
0.40
0.35
0.45
0.31
0.27
0.24
0.27
0.29
0.21
0.25
0.23
0.27
0.20
0.21
0.82
0.90
0.27
0.29
0.30

Partner
Emotional
Well-being
0.47
0.52
0.59
0.53
0.58
0.47
0.45
0.34
0.42
0.35
0.31
0.34
0.23
0.33
0.20
0.35
0.34
0.36
0.79
0.69
0.73

Birth Event
Concerns
0.21
0.23
0.26
0.23
0.30
0.37
0.21
0.21
0.22
0.25
0.25
0.31
0.22
0.20
0.25
0.25
0.19
0.27
0.36
0.33
0.34

Responsibilities

0.03
0.03
-0.11
0.04
-0.06
0.03
-0.03
-0.02
-0.14
-0.06
-0.10
0.02
0.04
0.22
0.11
0.06
0.01
-0.04
-0.01
0.01
-0.02

FatherFatherhood
Mother
Changes
Relationship

Parental
SelfEfficacy

Expectations

PEW57
0.54
0.45
0.27
BEP95
0.25
0.23
0.25
BEP96
0.23
0.31
0.20
CBC33
0.24
0.22
0.29
CBC37
0.11
0.25
0.22
FCR72
-0.01
-0.04
0.05
FRTC16
-0.02
-0.04
-0.08
Note. The bolded items are the specified loadings for each indicator

0.25
0.24
0.18
0.26
0.25
0.09
0.15
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Lack of
Support
0.33
0.16
0.16
0.29
0.09
0.00
-0.03

Partner
Emotional
Well-being
0.72
0.30
0.32
0.32
0.26
-0.05
-0.03

Birth Event
Concerns
0.27
0.69
0.69
0.74
0.59
0.10
0.10

Responsibilities

-0.14
0.12
0.10
0.07
0.14
0.53
0.76

Bootstrapping:
The loadings were

Bootstrapping
assessed

for

was

performed

reflective

indicators.

with

2000

resampling.

Each reflective

manifest

variable had a significant loading, suggesting that a significant portion of each reflective
indicator is

explained

by

its latent

variable.

Significance

was

determined

using confidence intervals for the given parameter estimates, which were calculated
based-on-an-alpha-value-of-0.05-(Henseler et al., 2009; Sanchez, 2013). Table 40 shows
the results for the bootstrapped loadings.
Table 40 Bootstrap Results for the Loadings of Each Indicator
Bootstrap Results for the Loadings of Each Indicator
Construct-Indicator
M
SE
Father-Mother Relationship-FMS10
0.85 0.02
Father-Mother Relationship-FMS11
0.84 0.02
Father-Mother Relationship-FMT6
0.87 0.02
Father-Mother Relationship-FMT3
0.87 0.02
Father-Mother Relationship-FMT4
0.82 0.03
Fatherhood Changes-LOSL76
0.71 0.05
Fatherhood Changes-FCR74
0.80 0.03
Fatherhood Changes-SLC24
0.81 0.03
Fatherhood Changes-FRTC19
0.84 0.02
Parental Self-Efficacy-CCC40
0.81 0.03
Parental Self-Efficacy-PK100
0.87 0.02
Parental Self-Efficacy-CCC45
0.73 0.05
Parental Self-Efficacy-CCC42
0.86 0.02
Expectations-EXP48
0.77 0.05
Expectations-EXP47
0.84 0.03
Expectations-EXP49
0.79 0.04
Lack of Support-LOSUP81
0.95 0.01
Lack of Support-LOSUP85
0.94 0.01
Partner Emotional Well-being-PEW57
0.82 0.02
Partner Emotional Well-being -NPAP91
0.79 0.03
Partner Emotional Well-being -PEW53
0.88 0.01
Partner Emotional Well-being -PEW54
0.85 0.02
Birth Event Concerns-CBC33
0.75 0.05
Birth Event Concerns-CBC37
0.85 0.03
Birth Event Concerns-BEP95
0.87 0.03
Birth Event Concerns-BEP96
0.69 0.06
Responsibilities-FRTC16
0.72 0.32
Responsibilities-FCR72
0.77 0.35
Note. Estimates based on 2000 samples; Confidence Intervals (CI)
alpha-value of 0.05.
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CI
[0.80, 0.89]
[0.80, 0.89]
[0.83, 0.90]
[0.84, 0.91]
[0.78, 0.87]
[0.62, 0.81]
[0.74, 0.86]
[0.76, 0.86]
[0.79, 0.88]
[0.74, 0.87]
[0.83, 0.91]
[0.62, 0.83]
[0.81, 0.91]
[0.68, 0.87]
[0.78, 0.90]
[0.72, 0.86]
[0.93, 0.96]
[0.92, 0.96]
[0.78, 0.87]
[0.73, 0.84]
[0.85, 0.91]
[0.81, 0.89]
[0.66, 0.84]
[0.80, 0.90]
[0.82, 0.92]
[0.57, 0.81]
[0.10, 1.35]
[0.09, 1.45]
are based-on-an-

The Convergent Validity of the Measurement Model: The convergent validity of
the POST-MPPS’ measurement-model-was examined using the Average-VarianceExtracted-(AVE) for

each latent

variable with reflective

indicators.

Each latent

variable should have an AVE ≥ .50, which suggests that 50%-or-more-of-the-variancefor-the indicators is explained by its latent variable (Henseler et al., 2009; Sanchez,
2013). All the latent constructs demonstrated an acceptable construct validity (AVE ≥
.50), except the latent variable “Expectations”. The “Expectations: variable has an AVE
of .47, which is close to .50. Since this study is considered an exploratory study, the
“expectation” variable will not be deleted, and it will be examined in further studies. The
other seven constructs capture a significant portion of the indicator's variance. The AVEs
of the POST-MPPS’s latent constructs ranged between 0.47 and 0.79. These findings
suggest that the convergent validity of the POST-MPPS subscales was established. The
values can be found in Table 41.
Table 41 Convergent Validity of POST-MPPS Measurement Model Summary
Convergent Validity of POST-MPPS Measurement Model Summary
Construct
AVE
Birth event concerns
0.51
Expectations
0.47
Fatherhood Changes
0.51
Father-Mother Relationship
0.66
Lack of Support
0.79
Partner’s Emotional Well-being
0.59
Parental Self-efficacy
0.57
Responsibilities
0.52

The Discriminant Validity of the Measurement Model: Discriminant-validity-hasbeen-established between the four reflective-constructs-of the POST-MPPS. That is, all
the Heterotrait-Monotrait ratio of correlations (HTMT) values are below 0.90. the highest
HTMT value is 0.62. The values can be found in Table 42. These findings suggest that
the discriminant validity of the POST-MPPS subscales was established.
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Table 42 Discriminant Validity of Measurement Model Summary Using Heterotrait-Monotrait Ratio of Correlations (HTMT)
Discriminant Validity of Measurement Model Summary Using Heterotrait-Monotrait Ratio of Correlations (HTMT)
Birth
Expectations
Fatherhood
Father-Mother Lack of Partner’s
Parental
event
Changes
Relationship
Support Emotional
Selfconcerns
Well-being efficacy
Birth event concerns
Expectations
Fatherhood Changes

0.371
0.410

0.568

Father-Mother Relationship

0.319

0.393

0.557

Lack of Support

0.267

0.351

0.398

0.477

Partner’s Emotional Wellbeing

0.471

0.492

0.628

0.674

0.414

Parental Self-efficacy

0.341

0.379

0.554

0.232

0.356

0.440

Responsibilities

0.204

0.211

0.081

0.066

0.040

0.075
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0.120

Responsibilities

Model Fit of the Measurement Model: The Geodesic discrepancy (d_G) between
the saturated and estimated models is 1.97 and lies below the HI95 value, but not below
HI99 (Table 43). This means that the discrepancy between the implied correlation matrix
and the empirical-correlation-matrix is not significant. Thus, the model fit of the firstorder model has been established. The Standardized Root Mean Square Residual (SRMR)
of 0.05 provides additional evidence of an adequate model fit of the measurement model
(Schermelleh-Engel et al., 2003).
Table 43 Model Fit of the Measurement Model of POST-MPPS
Model Fit of the Measurement Model of POST-MPPS
Saturated Model Estimated Model 95%
99%
SRMR
0.05
0.18
0.48
0.05
d_G
1.97
2.68
1.30
1.41
Note. SRMR = Standardized Root Mean Square Residual; d_G = Geodesic discrepancy
Stage 2: Structural Model Summary.
Multicollinearity: Multicollinearity was also assessed with variance inflation
factors (VIF) to assess the validity of the formative indicators. No formative indicators in
the POST-MPPS exhibited multicollinearity as no value was greater than 10 (Cenfetelli
& Bassellier, 2009; Henseler et al., 2009). This suggests that the formative indicators are
appropriate for the latent variables. The VIFs for each formative indicator are presented
in Table 44.
Table 44 VIFs for Each Block of Formative Indicators
VIFs for Each Block of Formative Indicators
Indicator
PEW
LOSUP
EXP
FMR
RES
FC
PSE
BEC

VIF
1.98
1.47
1.40
1.89
1.08
1.79
1.38
1.28

The Structural Model Fit: The Standardized Root Mean Square Residual (SRMR)
of 0.02 provides evidence of the good model fit of the structural model (Second-order
model) (Schermelleh-Engel et al., 2003). The Geodesic discrepancy (d_G) between the
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saturated and estimated models is 0.06 and it lies below the HI99 value (Table 45). This
means that the discrepancy between the implied-correlation matrix and the empirical
correlation matrix is not significant. Thus, the model fit of the second-order model has
been established.
Table 45 Model Fit of the Structural Model of POST-MPPS
Model Fit of the Structural Model of POST-MPPS
Saturated Model Estimated Model 95%
SRMR
0.02
0.02
0.02
d_G
0.00
0.00
0.01

99%
0.03
0.01

Bootstrapping: Bootstrapping was performed with 2000 resampling. The regression
coefficients were evaluated using confidence intervals to determine the significance of
the regression paths using an alpha value of 0.05 (Henseler et al., 2009; Sanchez, 2013).
The path coefficient of .65 (CI = [0.58, 0.71]) indicates a significant relationship between
the POST-MPPS and the Center for Epidemiological Studies-Depression (CES-D). This
means that the POST-MPPS did explain-a-significant-portion-of-the-variance-in the
depression measured using the Center for Epidemiological Studies-Depression (CES-D)
scale. Table 46 shows the regression results for the inner model with bootstrapping. The
child age did explain-a-significant-portion-of-the-variance-in the POST-MPPS; the path
coefficient is .21 .65 (CI = [0.08, 0.37]).
Table 46 Bootstrap Results for the Inner Model Regression Paths
Bootstrap Results for the Inner Model Regression Paths
Path
Original B
M
SE
CI
POST-MPPS → CES-D
0.67
0.68 0.03 [0.61, 0.73]
CHILD AGE → POST-MPPS
0.19
0.18 0.06 [0.05, 0.30]
Note. Estimates based on 2000 samples; Confidence-Intervals-(CI)-are-based-on-analpha-value of 0.05.
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Figure 14. Structural Model of POST-MPPS.
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Stage 3: Consistent Estimates of Structural Model and Relationship Between the
First Common Factors and Second Order Composites.
The reliability of the second-order composite of the POST-MPPS was determined
using Mosier (1943) equation: 𝜌𝜌𝑆𝑆 = 𝒘𝒘′ 𝑆𝑆 ∗ 𝒘𝒘. This resulted in 𝜌𝜌𝑆𝑆 = .95, indicating that

the second-order composite has excellent reliability. The consistent weights were
estimated between-the-first-common-factors-and-second-order-composites (Van Riel et
al., 2017). The results indicate that the “expectations” latent variable has the strongest
relationship with the POST-MPPS. Table 47 below demonstrates the consistent weight
between-the-first-order-and-second-order-constructs.
Table 47 Consistent weight of the ANT-MPPS
Consistent weight of the ANT-MPPS
Path
Partner’s Emotional Well-being → POST-MPPS
Lack of Support → POST-MPPS
Expectations → POST-MPPS
Father-Mother Relationship → POST-MPPS
Responsibilities → POST-MPPS
Fatherhood Changes → POST-MPPS
Parental Self-Efficacy → POST-MPPS
Birth Event Concerns → POST-MPPS

Weight
0.19
0.20
0.27
0.15
0.15
0.23
0.17
0.22

Discussion
This study evaluated the construct validity of the antenatal and postnatal version
of the MPPS. This section of the chapter will discuss first, the-validity-and-reliabilityfindings of the antenatal version of the MPPS at the first-order level and the second-order
level, and second followed by discussing the-validity-and-reliability-findings of the
postnatal version of the MPPS at each level.
Antenatal Version of the Multidimensional Paternal Perinatal Scale.
First-order Level of the ANT-MPPS.
Structural Validity. The structural validity of a measure is a crucial aspect of
construct validity. The structural validity is the extent to which the empirical data of a
measure fit the theoretical concept and organisation of the construct (Loevinger, 1957).
The previous chapter suggested that a four-factor solution for the ANT-MPPS might
(Becker, Klein, & Wetzels, 2012) result in a better model fit than a five-factor solution.
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That is, deleting the “father’s support of the mother” subscale improves the model fit of
the ANT-MPPS. This scale was deleted. Again, in this study, the results indicated the
misfit of this dimension within the ANT-MPPS. Therefore, a four-factor model for the
ANT-MPPS was adopted.
Convergent Validity. Convergent validity is measuring the agreement between the
items within the ANT-MPPS. In partial Least Square, convergent validity is established
through Composite Reliability (CR) and the Average Variance Extracted (AVE) (Becker
et al., 2012). The value of Average Variance Extracted ranges from 0 to 1. An adequate
convergent validity requires a minimum of .50 (Becker et al., 2012; Henseler et al., 2009).
The findings of the current study confirm the convergent validity of the ANT-MPPS
subscales. That is, the AVE of the ANT-MPPS subscales ranged between .72 and .93.
Also, the four subscales of the ANT-MPPS demonstrated internal consistency reliabilities
ranging between .61 and .67.
Discriminant Validity. Discriminant validity confirms that a construct in a structural
equation modelling empirically tests a unique phenomenon that is not measured by other
constructs within the model (Hair et al., 2010). For Variance-Based Structural Equation
Modelling (VB-SEM), like Partial Least Squares (PLS), the examination of crossloadings (Chin, 2010) is one of the methods used to evaluate discriminant validity. Taking
the structure matrix of the ANT-MPPS and the factor correlation between factor 1 (fathermother relationship) and factor 3 (father-mother sexual relationship) into account, it was
difficult to assign these factors’ items uniquely to one factor. Despite that, the items of
these two factors loaded highly on one dimension, yet some of these items had substantial
loading on the other dimensions of ANT-MPPS. These results are not surprising; the
father-mother relationship and the father-mother sexual relationship are highly
interrelated. Both of these dimensions address precursors related to the partner. In the
case of Partial Least Squares (PLS), Barclay and Lupton (1999) proposed that each item’s
loading-should-be-greater-than-all-of-its-cross-loadings. With that in mind, we decided
not to consider these differences in factor loadings as misfits. Henseler et al. (2015)
demonstrated that the cross-loading examination approach does not effectively identify
the lack of discriminant-validity-in common research circumstances. Henseler et al.
(2015)suggested another method based on the Multitrait-Multimethod Matrix, which is
the Heterotrait-Monotrait Ratio of Correlations (HTMT). Using the HTMT approach in
this study, the discriminant validity of the ANT-MPPS was established. The HTMT
values are less than the threshold recommended in the literature, e.g., 0.85 (Clark &
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Watson, 1995; Kline, 2015) and 0.90 (Gold, Malhotra, & Segars, 2001; Henseler et al.,
2015). These findings indicate that the ANT-MPPS demonstrated substantial discriminant
validity across its four subscales.
Reliability. The reliability of the ANT-MPPS subscales was established through the
internal consistency analysis. All the four subscales demonstrated good to excellent
reliability.
Second-order level of ANT-MPPS
Structural validity. The usefulness of a second-order composite was tested. The
model with a higher order level demonstrated a better model fit than others and was found
to be more parsimonious. This finding confirms the structural validity of the ANT-MPPS
as a hierarchical construct (i.e. higher order level). Also, the reliability of the ANT-MPPS
composite construct was established. A composite reliability of .91 was found, indicating
excellent reliability (Nunnally & Bernstein, 1994).
Postnatal Version of the Multidimensional Paternal Perinatal Scale.
First-order Level of the POST-MPPS.
Structural validity. Again, this study confirmed that the postnatal version of the
MPPS has eight underlying constructs, namely: the father-mother relationship,
fatherhood changes, parental self-efficacy, expectations, lack of support, partner’s
emotional well-being, birth event concerns, and responsibilities. The original eight-factor
model that included 50 items did not show to be a good fit. However, after deleting the
items with low loadings and items with high standardized covariances, the eight-factor
model with 28 items demonstrated an acceptable model fit.
Convergent Validity. The findings of the current study confirm the validity of the
POST-MPPS subscales. That is, the AVEs of the POST-MPPS subscales were all higher
than .50, except the subscale “expectations”. This subscale demonstrated an AVE of 0.47,
which is a few points less than 0.5. Fraering and Minor (2006) proposed that an AVE of
0.4 and above indicates that the items represented the latent construct well. With that in
mind, the “expectation” subscale in the POST-MPPS has been considered valid.
Discriminant Validity. The discriminant validity among the eight subscales of the
POST-MPPS was established. The HTMT values are less than the threshold
167

recommended in the literature, e.g., 0.85 (Clark & Watson, 1995; Kline, 2015) and 0.90
(Gold et al., 2001; Henseler et al., 2015).
Reliability. The reliability of the POST-MPPS subscales was established through
internal consistency analysis. Most of the subscales demonstrated sufficient internal
consistency. Only the “expectations” subscale demonstrated a Cronbach’s alpha of .67.
In general, the agreed minimum Cronbach’s alpha is .70 (Robinson, Shaver, &
Wrightsman, 1991). However, Cronbach’s alpha may be decreased to .60 in exploratory
research (Robinson et al., 1991). The main issue in Cronbach’s alpha is its sensitivity to
the number of items. A low number of items within the construct decreases the reliability
value (Cronbach & Meehl, 1955). The expectations construct has 3 items; this might be
the reason for the decrease in the reliability of this subscale.
Second-order Level of the POST-MPPS.
The usefulness of a second-order composite was tested. The model of POST-MPPS
with a higher order level demonstrated a better model fit and was found to be more
parsimonious. These findings confirm the structural validity of the POST-MPPS as a
hierarchical construct. The reliability of composite construct POST-MPPS was
established. A composite reliability of .95, indicates excellent reliability (Nunnally &
Bernstein, 1994).
Conclusion
This chapter conceptualised the antenatal and postnatal versions of the MPPS as
hierarchical constructs and the validation of the MPPS was undertaken at the first and
second order levels. The structural validity of the ANT-MPPS and POST-MPPS as
hierarchical constructs was established. Additionally, both MPPS versions were found to
be reliable. In the following chapter, an examination of the external validity of the MPPS
will be undertaken.
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Chapter 8. An Examination of the Discriminant and Concurrent Validities of
the Multidimensional Paternal Perinatal Scale (MPPS)
Introduction
The psychometric properties of the MPPS including content validity, inter-rater
reliability, internal consistency, composite reliability, internal validity of the first-order
construct, and internal validity of the second higher order construct were assessed. The
evaluation of these properties showed that the MPPS has good internal reliability and
validity. This chapter will examine the external validity of this new measure by assessing
the concurrent and discriminant validities. Additionally, the sensitivity, specificity, and
optimal cut-off scores will be identified.
Convergent Validity.
Convergent validity relates to the degree that a measurement tool associates with
another tool assessing the same construct (Netemeyer et al., 2003). In this study, to
confirm the convergent validity of the MPPS, another measurement tool evaluating the
same construct as the MPPS is required. The MPPS construct measures the paternal
perinatal precursors of poor emotional well-being. Yet, there is no similar measure
evaluating the precursors of paternal perinatal emotional well-being. Existing instruments
such as the Edinburgh Postnatal Depression Scale (EPDS) and Gotland Male Depression
Scale (GMDS) assess the symptoms of poor emotional well-being in perinatal fathers, but
they do not examine the underlying contributors for poor emotional well-being. Given
that convergent validity can be established only when having two similar constructs, the
convergent validity of the MPPS cannot be evaluated in this study.
Discriminant Validity
Discriminant validity is assessing “the degree to which two measures designed to
measure similar, but conceptually different, constructs are related” (Neteyemer et al.,
2003, p.13). The Edinburgh Postnatal Depression Scale (EPDS) was used to assess the
discriminant validity of the MPPS as these two scales are used to assess emotional wellbeing in fathers, but they are assessing conceptually different constructs. The content of
the EPDS focuses on the symptoms of the poor emotional well-being of fathers, whereas
the content of the MPPS focuses on the precursors contributing to poor emotional wellbeing in fathers. Although these two scales focus on emotional wellbeing, the EPDS is
symptoms focused, while the MPPS explores the dimensions underlying the emotional
wellbeing. In that sense, these two scales are related but conceptually different. A weak
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to moderate correlation between two constructs is often judged as evidence of
discriminant validity (Neteyemer et al., 2003). In this study, a moderate to low correlation
between the MPPS and EPDS will demonstrate discriminant validity.
Concurrent validity
Concurrent validity is another criterion-related validity. It provides evidence for the
use of a specific measurement tool for predicting other outcomes. “Concurrent validity
may be used as a practical substitute for predictive validity. The difference between
concurrent validity and predictive validity rests solely on the time at which the two
measures are administered” (Drost, 2011 p.115). Concurrent validity implies that both
measurement tools were administered simultaneously for participants, whereas in the
predictive validity, a time gap exists between the administration of the first instrument
and the second instrument. In this study, concurrent validity was applied using the
Depression, Anxiety and Stress Scale (DASS-21) and the Centre for Epidemiological
Studies Depression Scale (CES-D). These two tools are well validated measures. The
Centre for Epidemiological Studies Depression Scale (CES-D) was used to assess
depression in fathers., while the anxiety and stress subscales of the DASS-21were used
to assess anxiety and stress in fathers.
Given that the MPPS assesses the precursors of poor emotional well-being (i.e.
depression, anxiety and stress), it is expected that the MPPS has the ability to predict the
group membership of fathers, based on the respondent scores. That is, the MPPS will be
able to distinguish between depressed versus non-depressed fathers, anxious versus nonanxious fathers, stressed versus non-stressed fathers. MPPS’s predictive ability will be
assessed using a binary logistic regression analysis. This type of regression analysis
allows the prediction of an outcome (i.e. Depression or no depression, anxiety or no
anxiety, stress or no stress) from a set of continuous variables such as the MPPS.
Sensitivity and Specificity.
Sensitivity and Specificity of the Multidimensional Paternal Perinatal Scale were
assessed to identify the optimal cut-off scores and to provide further information about
the MPPS’s discrimination ability. The sensitivity of a psychometric measurement refers
to-the-ability-of-the-tool to correctly detect people with the diagnosis, which is also
termed as “true positive”; whereas specificity refers to the measurement tool to identify
the “true negative”, which means the capacity of the psychometric tool to correctly
identify people without the diagnosis (Tabachnick & Fidell, 2001) . During the process
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of identifying the optimal cut-off score of a specific scale, it is important to pre-determine
whether to maximise specificity over sensitivity or vice versa. Westin (2001) suggested
that this determination should be contingent on the usage of the scale. This means, the
objective of the measurement should enlighten the trade-off between “Type I error (high
sensitivity, low specificity) and Type II (low sensitivity, high specificity)” (Westin,
2001, p. 5). Screening tests are offered to people who may or may not have early disease
or disease precursors and test results are used to guide whether or not a diagnostic test
should be offered-(Lewis, Sheringham, Bernal, & Crayford, 2014, p. 50). It is
recommended that a screening tools be set towards high sensitivity (Lewis et al., 2014).
That is, a screening tools are invasive, and such tools are offered to those-at-some-riskbut without symptoms of disease. In this study, The MPPS is a screening tool used among
antenatal and postnatal fathers who are considered at high risk of developing poor
emotional well-being or when a father is suspected experiencing poor emotional wellbeing. Therefore, the MPPS cut-off score was set towards high sensitivity.
Aim
The aim of this study is first to test the discriminant validity and the concurrent
validity of the Multidimensional Paternal Perinatal Scale (MPPS). Second, this study
aims to assess the MPPS’s sensitivity and specificity, and identifies the optimal cut-off
scores for depression, anxiety, and stress.
Methods
Participants.
The participants were recruited via Facebook advertisement. The eligibility criteria
of participants were the following: fathers residing in Australia, with a pregnant partner
or a partner with a child under 12 months, and aged 18 years and older. The antenatal
sample included 127 fathers, and the postnatal sample included 327 fathers. Tables 48
and 49 below provide an overview of the participants’ demographic characteristics.
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Table 48 Demographic Characteristics of the Antenatal Fathers Sample
Demographic Characteristics of the Antenatal Fathers Sample
Variable
n
%
Cumulative %
Status
De-facto

39

30.71

30.71

Married

77

60.63

91.30

Single

11

8.66

100

0

0

100

123

96.85

96.9

Unemployed

4

3.15

100

Missing

0

0

100

High School

50

39.37

39.40

Trade Certificate

49

38.58

78.00

University

28

22.05

100

0

0

100

106

83.50

83.50

China

1

0.80

84.30

England

2

1.60

85.80

Fiji

1

0.80

86.60

Germany

1

0.80

87.40

India

2

1.60

89.00

Iraq

1

0.80

89.80

Italy

1

0.80

90.60

Nepal

1

0.80

91.30

New Zealand

4

3.10

94.50

Philippines

1

0.80

95.30

South Africa

1

0.80

96.10

United Kingdom

3

2.40

98.40

USA

1

0.80

99.20

Uzbekistan

1

0.80

100

10

7.87

100

Missing
Employment
Employed

Education

Missing
Country of Birth
Australia

Missing

172

Table 49 Demographic Characteristics of the Postnatal Fathers Sample
Demographic Characteristics of the Postnatal Fathers Sample
Variable
n
%
Cumulative %
Status
Married

236

72.17

72.17

Divorced

2

0.61

72.78

De-facto

87

26.61

99.39

Single

2

0.61

100

Missing

0

0

100

313

95.72

95.72

13

3.98

99.69

1

0.31

100

96

29.36

29.36

Trade Certificate

123

37.61

66.97

University

101

30.89

97.86

7

2.14

100

1

0.3

0.3

277

84.7

84.7

Canada

1

0.3

0.3

England

9

2.8

2.8

India

4

1.2

1.2

Indonesia

4

1.2

1.2

Ireland

1

0.3

0.3

Nepal

2

0.6

0.6

New Zealand

6

1.8

1.8

Pakistan

3

0.9

0.9

Philippine

2

0.6

0.6

Saudi Arabia

1

0.3

0.3

South Africa

3

0.9

0.9

Spain

2

0.6

0.6

Sri Lanka

1

0.3

0.3

United Kingdom

4

1.2

1.2

USA

2

0.6

0.6

Zimbabwe

1

0.3

0.3

Missing

0

0

100

Employment
Employed
Unemployed
Missing
Education
High School

Missing
Country of Birth
Afghanistan
Australia
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Materials and Procedures.
The participants completed the Multidimensional Paternal Perinatal Scale (MPPS).
As in previous studies, the fathers with a pregnant partner completed the antenatal version
of the MPPS, and fathers who have a child aged 12 months or younger completed the
postnatal version of the MPPS. In addition, both groups of fathers were also administered
the Edinburgh Postnatal Depression Scale (EPDS), the Depression, Anxiety Stress Scale
21, and the Centre for Epidemiological Studies Depression Scale. Fathers were also asked
to provide basic-demographic-information-like age, education, child age, pregnancy
stage, employment status, and cultural background.
The Multidimensional Paternal Perinatal Scale (MPPS).
The antenatal version of the Multidimensional Paternal Perinatal Scale (ANTMPPS) is a 19-item screening tool that identifies the precursors of antenatal fathers. The
ANT-MPPS identifies the precursors related to father-mother relationship, father-mother
sexual relationship, parental self-efficacy, expectations, fathers support of the partner.
The ANT-MPPS demonstrated good reliability and internal validity.
The postnatal version of the Multidimensional Paternal Perinatal Scale (POSTMPPS) is a 28-item screening tool that identifies in fathers the precursors related to the
postnatal period. These precursors are the father-mother relationship, birth event
complications, fatherhood changes, parental self-efficacy, lack of professional support,
partner’s emotional well-being, the father-child relationship and expectations. The POSTMPSS subscales demonstrated good reliability and internal validity.
The Edinburgh Postnatal depression Scale (EPDS).
The Edinburgh Postnatal Depression Scale was developed by Cox, Holden, and
Sagovsky (1987). This screening tool was developed originally for postnatal mothers. Its
objective of this measure is to screen for depression in postnatal mothers. However,
Matthey, Barnett, Kavanagh, and Howie (2001) applied the EPDS to also screen for
postnatal depression in Australian fathers. The EPDS has shown to have good
measurement properties for screening postnatal fathers.
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The Centre for Epidemiological Studies Depression Scale Revised (CESD-R-20).
The Centre for Epidemiological Studies Depression Scale was developed by
Radloff (1977). This is a self-report measure to screen depression following the
Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria for major
depression (.40 - .70) and internal consistency (Cronbach’s α= .85 - .90).
Short-form Version of the Depression Anxiety Stress Scales (DASS-21).
The Depression Anxiety Stress Scales (DASS-21) was developed by Lovibond and
Lovibond (1995). This is a self-report instrument of depression, anxiety, and stress
(DASS). The DASS-21 has demonstrated good psychometric properties. The reliability
(internal consistency) was acceptable for the three subscales: depression subscale
(Cronbach’s α=.88), Anxiety subscale (Cronbach’s α=.82), the Stress subscale
(Cronbach’s α=.90). The overall internal consistency of the DASS-21 is Cronbach’s
α=.93. In this study, the anxiety and stress subscales were used to assess the concurrent
validity of the MPPS.
Procedure.
Testing the Assumptions.
Data was assessed for outliers. The assumption of normality-was-evaluated using
Q-Q scatterplot and Shapiro-Wilk. Additionally, the data was assessed for
homoscedasticity, multivariate outliers and absence of multicollinearity were assessed.
All the assumptions were met, except the assumption of normality. The visual and
numerical inspection demonstrated that the data deviated from the normal distribution.
Given that the normality assumption was not met, non-parametric and rank data analysis
were used in study.
Discriminant Validity.
A Spearman Rho analysis was performed for both MPPS versions and the EPDS.
The correlation analysis was generated using 1000 bootstrap resamples and 95% biascorrected-and-accelerated-(BCa) confidence intervals. This statistical analysis will
confirm the discriminant validity of the ANT-MPPS and POST-MPPS. The discriminant
validity can be confirmed when having a moderate to weak correlation between the two
constructs. The following benchmark were used to evaluate the degree of correlation
between the MPPS and the EPDS: Values between 0 and 0.19 were “considered as very
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weak, 0.2-0.39 as weak, 0.40-0.59 as moderate, 0.6-0.79 as strong and 0.8-1 as a very
strong correlation” (Swinscow & Campbell, 1997 p. 25).
Concurrent Validity.
Several statistical analyses were performed to confirm the concurrent validity of the
MPPS, namely Mann-Whitney U Test, the Krustall-Whalis Test, and Binary logistic
regression analysis.
Mann-Whitney U Test and the Krustall-Whalis Test. This study assessed whether
there-are-significant-differences-in the MPPS scores between the groups (i.e. depressed
vs. non-depressed, anxious vs. non-anxious, stressed vs. non-stressed). The differences in
the MPPS scores across groups were examined for the overall MPPS score and the MPPS
subscales scores for both versions of the MPPS. For this objective, two types of statistical
analysis were used: Mann-Whitney U test and Krustall-Whalis. The Mann-Whitney U
test was done to evaluate the overall MPPS score differences between groups, whereas,
the Krustall-Whalis test was used-to-assess-the-differences-in the MPPS subscale scores
across the above-mentioned groups.
To examine whether the ANT-MPPS and POST-MPPS identify the membership
groups between depressed and non-depressed fathers, anxious and non-anxious fathers,
stressed and non-stressed fathers, three Mann-Whitney U tests were conducted on both
versions of the MPPS. The Mann-Whitney U test is the non-parametric equivalent of the
independent t-test (Conover & Iman, 1981). A significance level of 0.05 was used to
verify if there are significant differences in the full MPPS scores between the different
groups of fathers (i.e. depressed vs. non-depressed, anxious vs. non-anxious, stressed vs.
non-stressed). In this analysis, a 1000 bootstrap resample was used and 95% bias
corrected-and-accelerated-(BCa)-confidence-intervals were used. The Krustall-Whallis
test was used to examine the score differences in the subscales of ANT-MPPS and POSTMPPS across the different groups of fathers (i.e. depressed vs. non-depressed, anxious vs.
non-anxious, stressed vs. non-stressed). Given that the Mann-Whitney U and KrustallWhalis test have non-parametric statistical analysis, no assumptions needed to be met.
Binary Logistic Regression Analysis. A series of binary logistic regressions was
conducted to assess if the MPPS predicts the membership group of fathers (depressed vs.
non-depressed, anxious vs. non-anxious, stressed vs. non-stressed). The binary logistic
regression is recommended to be used when assessing a set of nominal, ordinal, or
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interval/ratio predictor variables predict a dichotomous-dependent-variable-(Hellevik,
2009). The binary logistic regression allows the estimation of the odds of membership in
one of the two outcome groups based on the combination of predictors variable (Hellevik,
2009).
Binary logistic regression analysis, by design, overcomes many of the restrictive
assumptions of linear regression variable (Hellevik, 2009). For example, normality and
homoscedasticity of the residuals are not assumed. Binary logistic regression requires no
multicollinearity which will be evaluated using Variance Inflation Factors (VIF). VIF
values-over-10-will-suggest-the-presence-of-multicollinearity-(Miller & Herreid, 2009).
A small sample relative to the number of independent variables can result in meaningless
findings. Tabachnick and Fidell (2001) recommended at least 104 cases plus the number
of predictors. In this study, the analysis of the ANT-MPPS comprised 127 cases and 4
independent variables. The POST-MPPS comprised 327 cases and 8 variables. The
proportion of cases was satisfied for both analyses, the ANT-MPPS and POST-MPPS.
Several regression analyses were conducted. First, the three regression models
included the overall MPPS scale as a predictor of the membership groups (depression
symptoms vs no depression symptoms; anxiety symptoms vs no anxiety symptoms;
chronic non-specific arousal vs no chronic non-specific arousal). Second, multiple
regression models consisted of the subscales of the MPPS as predictors of the membership
group. Bootstrap resampling procedure (1000-bootstrapped-resampling-with-95%-BCaconfidence-intervals) was used for each regression model. The optioned case wise list
was utilised to detect outliers and membership misclassification.
The overall model significance of the Binary Logistic Regression was evaluated
using the χ2-omnibus-test-of model coefficients. Cox-and-Snell-R2-and Nagkerkle R2
were examined to estimate the-percent-of-variance-accounted-for-by-the-independentvariables. Predicted-probabilities-of an event occurring were determined by Exp(Β), also
known as the odds ratio.
Receiver Operating Characteristics Curve Analysis. The Receiver Operating
Characteristics (ROC) is a non-parametric test. This analysis was conducted to determine
the sensitivity and specificity of the MPPS using the coordinates of the curve. The
objective was to maximise the specificity of the MPPS in identifying group membership,
while maintaining sensitivity. The predictive ability of the MPPS was identified using the
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curve AUC. Based on the recommendations of Greiner, Pfeiffer, and Smith (2000) the
level of predictivity was determined. That is, an AUC value of between .50 and .70-wasdeemed-as low predictability; an AUC value between .70 and .90 was considered as
moderate predictability; and a value greater-than-.90-was judged as highly accurate in
predicting the membership group.
Results
Antenatal Version of the Multidimensional Paternal Perinatal Scale (ANTMPPS).
Statistical Assumptions of the ANT-MPPS.
The ANT-MPPS was assessed for multivariate outliers, where no outliers were
found. The ANT-MPPS showed an-average-score of 30.79 (SD-=-13.80,-SEM-=-1.22,Min-=-7.00,-Max-=-66.00,-Skewness-=-0.31,-Kurtosis-=--0.66). The Shapiro-Wilk test
demonstrated that the distribution of the ANT-MPPS scores within groups was
significantly-different-from-a-normal-distribution. The distributions of the non-anxious
and non-stressed groups were significantly differed from normal distribution. The results
are presented in Table 50. The result-of-Levene's-test-for ANT-MPPS was not
significant, F (6, 118) = 1.31, p = .257, indicating-that-the-assumption-of-homogeneityof variance-was-met-for the MPPS. Given that some of the parametric assumptions were
not met, the analysis applied non-parametric statistics.
Table 50 Shapiro-Wilk Test Results for the ANT-MPPS
Shapiro-Wilk Test Results for the ANT-MPPS
ANT-MPPS
Non-depressed group
Depressed group
Non-anxious group
Anxious group
Non-stressed group
Stressed group

W
0.96
0.97
0.97
0.97
0.96
0.96

p
.034
.381
.011
.580
.016
.192

Statistical assumptions of the ANT-MPPS’ subscales.
The checking of subscales for multivariate outliers demonstrated that there were no
outliers within ANT-MPPS and sub-scales. Normality was assessed for the ANT-MPPS
and subscales, with all scales showing low kurtosis values (between -0.71 and 0.39). The
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summary statistics can be found in Table 51. The Shapiro-Wilk tests for the ANT-MPPS
subscales were found to be significant within groups. This means that the assumptions of
normality were violated. The summary of Shapiro-Wilk test can be found in Table 51
below. Levene's test was conducted for the four subscales of the ANT-MPPS. An-alphaof-0.05-was-used-for-the-interpretation. The Levene test was not significant for the
father-mother relationship subscale F(10, 114) = 1.34, p = .217, the parental self-efficacy
subscale F(10, 114) = 0.72, p = .704, the father-mother sexual relationship subscale F(10,
114) = 1.52, p = .143, and expectations subscale, F(10, 114) = 1.10, p = .366. This
indicates that the-assumption-of-homogeneity-was-met-for the four ANT-MPPS
subscales.
Table 51 Descriptive statistics of the ANT-MPPS subscales
Descriptive statistics of the ANT-MPPS subscales
Variable
M
SD n
SEM Min
Max Skewn Kurtosi Shapi Shapiro
ess (z- s
ro- Wilk
sores) (zWilk Sig.
scores)
Expectations 5.97 1.79 127 0.16
0.00 8.00 -0.86 0.39
0.90 <.001
Father12.34 8.76 127 0.78
mother
relationship
Father6.30 5.04 127 0.45
mother
sexual
relationship
Parental
6.18 3.13 127 0.28
Self-efficacy

0.00 33.00 0.46

-0.71

0.95 <.001

0.00 19.00 0.56

-0.52

0.93 <.001

0.00 12.00 -0.05

-0.68

0.97 .014

Discriminant Validity of the Antenatal Version of the Multidimensional Paternal
Perinatal Scale (ANT- MPPS).
A Spearman Correlation analysis between the ANT-MPPS and the EPDS showed
a weak correlation (r = -.31, p= <.001, CI [-.46, -.15]) with a shared variance of 7%
between the two measures, which confirms the discriminant validity of the ANT-MPPS.
That is the EPDS and the ANT-MPPS assess different constructs.
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Concurrent Validity of the Antenatal Version of the Multidimensional Paternal
Perinatal Scale (ANT- MPPS).
ANT-MPPS: Comparing Median Differences Between the Group of Fathers
Experiencing Poor Emotional Well-being and the Group of fathers with healthy
emotional well-being.
Depressed vs. Non-Depressed: The Mann-Whitney U was selected to assess the
group differences in the ANT-MPPS between the depressed and non-depressed groups.
There were 76 observations-in-the-non-depressed group and 49 observations in the
depressed group. The result of the two-tailed Mann-Whitney U analysis was significant,
U = 3039, z = -5.95, p < .001.-The-mean-rank-for the non-depressed group was 47.51 as
for the depressed group, the-mean-rank-was 87.02. This finding indicates that the
distribution of the ANT-MPPS for the non-depressed group-significantly-differed-fromthe-distribution of the ANT-MPPS for the depressed group. The median for nondepressed (Mdn = 23.00) was significantly-lower-than-the-median-for-depressed (Mdn =
41.00). That is, the non-depressed group showed a lower ANT-MPPS value compared to
the depressed group, consistent with expectation.
Anxious vs. Non-Anxious: Using the Mann-Whitney U the group differences in
ANT-MPPS between the anxious and non-anxious groups were assessed. The nonanxious group comprised 98 observations. Whereas, the anxious group comprised 29
observations. The two-tailed Mann-Whitney U result was significant, U = 2199, z = 4.47, p < .001. The-mean-ranks-for non-anxious and anxious groups were respectively
55.06 and 90.83. This indicates that the distribution of the ANT-MPPS for group nonanxious significantly differed from the distribution of ANT-MPPS for the anxious group.
The median for non-anxious (Mdn = 26.00)-was-significantly-lower than-the-medianfor-anxious (Mdn = 44.00). That is, the non-anxious group showed a lower ANT-MPPS
value compared to the anxious group, consistent with expectation.
Stressed vs. non-stressed: Using the Mann-Whitney U the group differences in
ANT-MPPS between the stressed and non-stressed groups were assessed. There were 90
observations-in-the-non-stressed group and 37 observations in the stressed group. The
two-tailed Mann-Whitney U analysis was significant, U = 2609, z = -5.01, p <-.001.-Themean-ranks-for the non-stressed group and the stressed group were respectively 53.51
and 89.53. This indicates that the distribution of ANT-MPPS for group non-stressed
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significantly-differed-from-the-distribution-of-ANT-MPPS for the stressed group. The
median for non-stressed (Mdn = 25.50) was significantly lower than-the-median-forstressed (Mdn = 43.00). That is, the non-stressed group showed a lower ANT-MPPS value
compared to the stressed group, consistent with expectation.
In summary, these findings indicate that the ANT-MPPS is able to distinguish
between fathers experiencing poor emotional well-being and fathers with no emotional
issues.
ANT-MPPS Subscales: Comparing Median Differences Between the group of
fathers with poor emotional well-being and the group of fathers with healthy emotional
wellbeing.
Depressed vs. Non-depressed: Using Kruskal-Wallis rank sum test, differences in
the ANT-MPPS subscales between the depressed and non-depressed groups were
assessed. The results of the Kruskal-Wallis test were significant for father-mother
relationship (χ2(1) = 38.95, p < .005), father-mother sexual relationship (χ2(1) = 10.86, p
< .005), and expectations (χ2(1) = 8.45, p < .005). This indicates that the mean rank of
the subscales of ANT-MPPS was significantly different between the levels of depressed
and non-depressed fathers. The result of the Kruskal-Wallis test was not significant for
the parental self-efficacy subscale, χ2(1) = 1.372, p > .005. These findings indicate that
depressed antenatal fathers tend to have a higher score than non-depressed fathers on all
ANT-MPPS subscales, except the parental self-efficacy scale. That is, all the subscales
apart of the parental self-efficacy can differentiate between depressed and non-depressed
fathers.
Anxious vs. Non-anxious: Using Kruskal-Wallis rank sum test, differences in the
ANT-MPPS subscales between the anxious and non-anxious groups were assessed. The
results of the Kruskal-Wallis test were significant for father-mother relationship (χ2(1) =
20.99, p < .005), father-mother sexual relationship (χ2(1) = 7.525, p < .005). This
indicates that the mean rank of the subscales of ANT-MPPS was significantly different
between the levels of anxious and non-anxious fathers. The results of the Kruskal-Wallis
test were not significant for the parental self-efficacy subscale, χ2(1) = 2.22, p > .005, or
for expectations χ2(1) = 2.25, p > .005. These findings indicate that anxious antenatal
fathers tend to have a higher score than non-anxious fathers on father-mother relationship
and father-mother sexual relationship of the ANT-MPPS subscales, but not parental self181

efficacy and expectations subscales. That is, all the subscales apart of the parental selfefficacy and expectations can differentiate between anxious and non-anxious fathers.
Stressed vs. Non-stressed: Using Kruskal-Wallis rank sum test, differences in the
ANT-MPPS subscales between the stressed and non-stressed groups were assessed. The
results of the Kruskal-Wallis test were significant for father-mother relationship (χ2(1) =
27.59, p < .005), father-mother sexual relationship (χ2(1) = 6.83, p < .005), and
expectations (χ2(1) = 10.86, p < .005). This indicates that the mean rank of the subscales
of ANT-MPPS was significantly different between the levels of stressed and non-stressed
fathers. The result of the Kruskal-Wallis test was not significant for the parental selfefficacy subscale, χ2(1) = 0.45, p > .005. These findings indicate that stressed antenatal
fathers tend to have a higher score than non-stressed fathers on all ANT-MPPS subscales,
except the parental self-efficacy scale. That is, all the subscales apart of the parental selfefficacy can differentiate between stressed and non-stressed fathers.
In summary, significant score differences between the group of fathers with poor
emotional well-being and the group of fathers with healthy emotional well-being were
evident across father-mother relationship, father-mother sexual relationship, and
expectations subscales, but not for the parental self-efficacy subscale.
ANT-MPPS: Predicting Between the Group Membership; Fathers with Poor
Emotional Well-Being Vs. Fathers with Healthy Emotional Well-Being.
A binary-logistic-regression-analysis was conducted to examine the ability of the
ANT-MPPS to predict group memberships (depressed vs. non-depressed group, anxious
vs. non-anxious group, stressed vs. non-stressed group). In this model, the ANT-MPPS
was the predictor and the membership groups were the outcome.
Depressed

vs.

Non-depressed: A-binary-logistic-regression-was-conducted-to-

examine whether the ANT-MPPS had-a-significant-effect-on-the-odds-of-observingfathers experiencing depression. The overall-model-was-significant, χ2(1) = 41.79, p <
.001, indicating that the ANT-MPPS had a significant impact on the odds of observing
the fathers experiencing depression. The ANT-MPPS, explained 28.4% (Cox and Snell
R2) and 38.5% (Nagelkerke R2) of the variances in depression symptoms. The-regressioncoefficient-for-the-ANT-MPPS-was-significant, B =

0.11, OR =

1.11, p <

.001,

indicating that for a one unit increase in ANT-MPPS, the odds of observing the depressed
fathers’ group-would-increase-by-approximately-11%. This finding suggests that the
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ANT-MPPS is able to predict the likelihood of an antenatal father experiencing
depression.
Anxious vs. Non-anxious Group: The-overall-model-was-significant,-χ2(1) =
22.71, p < .001, indicating that the ANT-MPPS had a significant impact on the odds of
observing fathers experiencing anxiety. The ANT-MPPS, explained 16.4% (Cox and
Snell R2) and 24.9% (Nagelkerke R2) of the variances in anxiety symptoms. The
regression coefficient for the ANT-MPPS was significant, B = 0.08, OR = 1.08, p < .001,
indicating-that-for-a-one-unit-increase-in the score of ANT-MPPS, the odds of observing
the anxious fathers’ group-would-increase-by-approximately-8%. This finding suggests
that the ANT-MPPS is able to predict the likelihood of antenatal father experiencing
anxiety.
Stressed vs. Non-stressed Group: The overall model of the ANT-MPPS was
significant, χ2(1) = 28.84, p < .001, indicating that the ANT-MPPS had-a-significantimpact on-the-odds-of-observing-fathers experiencing stress. The ANT-MPPS explained
20.3% (Cox and Snell R2) and 29% (Nagelkerke R2) of the variances in depression
symptoms. The regression coefficient for the ANT-MPPS was significant, B =
0.09, OR = 1.09, p < .001, indicating-that-for-a-one-unit-increase-in the ANT-MPPS
score, the odds of observing the father experiencing stress would-increase-byapproximately 9%. This finding suggests that the ANT-MPPS is able to predict the
likelihood of an antenatal father experiencing stress.

ANT-MPPS subscales: Predicting Between the Group Membership; Fathers with
Poor Emotional Well-Being Vs. Fathers with Healthy Emotional Well-Being.
In the second regression analysis, the four subscales of the ANT-MPPS were the
predictors, and the membership groups were the outcome. Three binary logistic
regressions were conducted. The first regression was to evaluate the ability of the ANTMPPS’s subscales to predict depression symptoms in antenatal fathers. The secondregression-model-was to examine the ability-of the subscales to predict antenatal fathers
who are likely to have anxiety symptoms. The third regression-model-tested the-abilityof-the ANT-MPPS subscales to predict antenatal fathers who are likely to have stress
symptoms.
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Depressed Vs. Non-depressed: A-binary-logistic-regression-was-conducted-toexamine-whether-the four ANT-MPPS subscales had a significant-effect-on-the-odds-of
observing the depressed group. The overall model was significant, χ2(4) = 47.76, p <
.001, suggesting that father-mother relationship, parental self-efficacy, father-mother
sexual relationship and expectations had-a-significant-effect-on-the-odds-of-observingthe depressed group. The McFadden-R-squared-value-calculated-for-this-model-was
0.29, indicating an excellent fit. The regression coefficient for the father-mother
relationship was significant, B = 0.18, OR = 1.19, p < .001, indicating-that-for-a-oneunit-increase in father-mother relationship, the odds of observing the depression category
would increase-by-approximately-18%. In contrast, the parental self-efficacy scale (B =
0.07, OR = 1.07, p = .359), the father-mother sexual relationship scale (B = -0.01, OR =
0.99, p = .886), and the expectations scale (B = 0.06, OR = 1.06, p = .675), could not
predict the likelihood of depression in antenatal fathers. (Table 52). These findings
suggest that of the ANT-MPPS sub-scales, only the father-mother relationship subscale
had a significant,-unique-contribution-in-the-prediction-of antenatal fathers experiencing
depression.
Table 52 Logistic Regression Results of ANT-MPPS Subscales predicting Membership
Groups Depression vs. Non-depression
Logistic Regression Results of ANT-MPPS Subscales predicting Membership Groups
Depression vs. Non-depression
Variable
B
SE
95.0% CI
χ2
p
OR
(Intercept)
-3.48 1.02 [-5.48, -1.48]
11.66 < .001
Father-Mother relationship
0.18 0.04 [0.10, 0.25]
20.85 < .001 1.19
Parental Self-efficacy
0.07 0.08 [-0.08, 0.22]
0.84
.359
1.07
Father-mother sexual relationship -0.01 0.05 [-0.11, 0.10]
0.02
.886
0.99
Expectations
0.06 0.15 [-0.23, 0.35]
0.18
.675
1.06
2
2
Note. χ (4) = 47.76, p < .001, McFadden R = 0.29.

Anxious vs. Non-anxious: The overall-model-was-significant, χ2(4) = 26.35, p <
.001, suggesting that four subscales of the ANT-MPPS had a significant effect on the
odds-of-observing-the anxious group. The McFadden-R-squared-value-for-this model
was 0.19, indicating an acceptable model fit. The regression-coefficient for father-mother
relationship was significant, B = 0.13, OR = 1.14, p < .001, indicating-that-for-a-oneunit-increase-in the father-mother relationship the odds of observing the anxious group
category would-increase-by-approximately-14%. The three sub scales of parental self184

efficacy (B = 0.12, OR = 1.13, p = .130), father-mother sexual relationship (B =
0.02, OR = 1.02, p = .723), and expectations (B = -0.12, OR = 0.89, p = .473) were not
unique predictors (Table 53). These findings suggest that of the ANT-MPPS sub-scales,
only the father-mother relationship scale made a unique contribution-to-the-prediction-of
father experiencing anxiety.
Table 53 Logistic Regression Results of ANT-MPPS Subscales predicting Membership
Groups Anxious vs. Non-anxious
Logistic Regression Results of ANT-MPPS Subscales predicting Membership Groups
Anxious vs. Non-anxious
Variable
B
SE 95.0% CI
χ2
p
OR
(Intercept)
-3.35 1.06 [-5.44, -1.27] 9.96 .002
Father-Mother relationship
0.13 0.04 [0.06, 0.20]
12.54 < .001 1.14
Parental Self-efficacy
0.12 0.08 [-0.04, 0.27] 2.29 .130
1.13
Father-mother sexual relationship
0.02 0.06 [-0.09, 0.13] 0.13 .723
1.02
Expectations
-0.12 0.16 [-0.43, 0.20] 0.51 .473
0.89
2
2
Note. χ (4) = 26.35, p < .001, McFadden R = 0.19.
Stressed vs. Non-stressed: The-overall-model-was-significant, χ2(4) = 35.56, p <
.001, suggesting that four subscales of the ANT-MPPS had-a-significant-effect-on-theodds-of-observing-the-stressed-group. The McFadden R-squared value-for-this-modelwas 0.23, indicating an excellent model fit. The regression coefficient for father-mother
relationship subscales was significant, B = 0.14, OR = 1.15, p < .001, indicating-that-fora-one-unit-increase in father-mother relationship, the-odds-of-observing-the-stressedgroup-would-increase-by approximately 15%. The regression coefficients were not
significant for the three other subscales of the ANT-MPPS. The results indicate that
parental

self-efficacy (B =

0.03, OR =

1.03, p =

relationship (B = -0.03, OR = 0.97, p = .528), and

.656),

father-mother

expectations

sexual

(B = 0.27, OR =

1.31, p = .107), did-not-have-a-significant-effect-on-the-odds-of-observing-the stressed
group (Table 54). These findings suggest that of the ANT-MPPS sub-scales, only the
father-mother relationship subscale made-a-unique-contribution-to the prediction of
antenatal fathers experiencing stress.
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Table 54 Logistic Regression Results of ANT-MPPS Subscales Predicting Membership
Groups Stressed vs. Non-stressed
Logistic Regression Results of ANT-MPPS Subscales Predicting Membership Groups
Stressed vs. Non-stressed
Variable
B
SE 95.0% CI
χ2
p
OR
(Intercept)
-4.51 1.18 [-6.82, -2.19] 14.53 < .001
Father-Mother relationship
0.14 0.04 [0.07, 0.21]
15.03 < .001 1.15
Parental Self-efficacy
0.03 0.08 [-0.11, 0.18] 0.20 .656
1.03
Father-mother sexual relationship
-0.03 0.05 [-0.14, 0.07] 0.40 .528
0.97
Expectations
0.27 0.17 [-0.06, 0.60] 2.59 .107
1.31
2
2
Note. χ (4) = 35.56, p < .001, McFadden R = 0.23.
In summary, only the father-mother relationship subscale made a unique
contribution to the prediction of fathers experiencing poor emotional well-being for all
three categories including depression, anxiety and stress.
ANT-MPPS: Identifying Cut-off Scores.
Receiver Operating Characteristic (ROC) curve analysis was conducted to-furtherexamine-the-ability-of the ANT-MPPS to distinguish between the group membership as
well as to determine the optimal cut-off score. The results demonstrated an AUC of .82
(SE = .40, CI (95) = .74-.89, p<.001), indicating the ANT-MPPS as-moderately-accuratein discriminating-between-depressed and non-depressed. Maximising the screening
sensitivity recommended by Lewis et al. (2014), the best screening cut off for the ANTMPPS of 23.5 (sensitivity=.898; specificity=.487) was found when screening for
depression (Figure 15).
The ANT-MPPS was found to-be-moderately-accurate-in-discriminating-betweenanxious-and-non-anxious-with an AUC of .78 (SE = .47, CI (95) = .68-.87, p<.001). The
coordinates of the curves were examined to determine a screening cut-off point to predict
anxiety. The best screening cut off for the ANT_MPPS is 41.5 (sensitivity=.552;
specificity=.133) when screening for anxiety (Figure 16).
The ANT-MPPS was found to-be-moderately-accurate-in-discriminating-betweenstress and non-stress with AUC of .78 (SE = .44, CI (95) = .70-.87, p<.001). The best
screening cut off for the ANT_MPPS is 38.5 (sensitivity=.595; specificity=.189) when
screening for stress (Figure 17).
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Figure 15. Receiver operating Characteristic Curve for depression.

Figure 16. Receiver operating Characteristic Curve for Anxiety.
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Figure 17. Receiver operating Characteristic Curve for Stress.

Postnatal Version of the Multidimensional Paternal Perinatal Scale (POSTMPPS).
Statistical Assumptions.
The Statistical Assumptions of the POST-MPPS. The POST-MPPS was assessed
for multivariate outliers, where no outliers were found. The observations for POST-MPPS
had an average of 61.97 (SD = 17.80, SEM = 0.98, Min = 8.00, Max = 103.00, Skewness
= -0.30, Kurtosis = -0.17). Shapiro-Wilk test demonstrated the distribution of POSTMPPS within groups significantly were different from normal distribution (Table 55).
Thus, the assumption of normality was not met for the POST-MPPS within all the groups.
The result of Levene's test for the POST-MPPS was not significant, F (7, 297) = 1.73, p
= .102, indicating-that-the-assumption-of-homogeneity-of-variance-was-met. Given that
some of the parametric assumptions were not met, therefore the analysis applied nonparametric statistics.
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Table 55 Shapiro-Wilk Test Results for the POST-MPPS
Shapiro-Wilk Test Results for the POST-MPPS
POST-MPPS
W
Non-depressed group
0.97
Depressed group
0.97
Non-anxious group
0.97
Anxious group
0.97
Non-stressed group
0.96
Stressed group
0.95

p
.10
.23
.11
.58
.16
.08

The Statistical Assumptions of POST-MPPS Subscales. The assessment of the
subscales for multivariate outliers demonstrated that there were no outliers within all the
scales of the POST-MPPS, and there was no marked skewness for each of the subscales.
The observations for the subscales demonstrated that all the skewness values of the
POST-MPPS subscales were between -1.43 and +0.20, which means the data is
considered to be symmetrical around the mean, and the showed low kurtosis
values (between -1.06 and 1.99)- see Table 56. The Shapiro-Wilk tests indicated that the
distributions of the POST-MPPS subscales within the groups were significantly different
from normal distribution suggesting that the assumption of normality was not met within
all the subscales of the POST-MPPS. The result of Levene's test was not significant for
father-mother relationship (F(7, 297) = 0.83, p = .562) , parental self-efficacy (F(7, 297)
= 1.94, p = .064), expectations (F(7, 297) = 0.82, p = .571), lack of support (F(7, 297) =
0.61, p = .750), birth event concerns (F(7, 297) = 1.18, p = .311), and fathers
‘responsibilities, indicating that the assumption of homogeneity was met. However, this
assumption was violated in the fatherhood changes (F (7, 297) = 3.26, p = .002), and
partner’s low emotional well-being (F (7, 297) = 0.66, p = .705).
Table 56 Descriptive Statistics of the POST-MPPS Subscales
Descriptive Statistics of the POST-MPPS Subscales
Skewnes
Variable
M
SD n
SEM Min Max s (zscores)
Birth Event
Concerns
Expectations
Fatherhood
Changes
Father-Mother
relationship

Kurtos Shapiro- Shapiro
Wilk
is (z- Wilk
sig.
scores)

9.25

4.19 327 0.23 0.00 16.00 -0.36

-0.62

7.67

2.72 327 0.15 0.00 12.00 -0.58

0.11

9.31

3.73 327 0.21 0.00 16.00 -0.57

-0.29

9.18

5.61 327 0.31 0.00 20.00 -0.01

-1.06
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0.96

<.001

0.96
0.96

<.001
<.001

0.96

<.001

Variable
Fathers
Responsibilities
Lack of support
Partner’s
emotional wellbeing
Parental selfefficacy

M

SD n

7.23

1.05 327 0.06 2.00 8.00

-1.43

Kurtos Shapiro- Shapiro
Wilk
is (z- Wilk
sig.
scores)
0.74
<.001
1.99

3.85

2.28 327 0.13 0.00 8.00

0.03

-0.74

9.70

4.11 327 0.23 0.00 16.00 -0.44

-0.56

5.76

4.01 327 0.22 0.00 16.00 0.20

-0.90

SEM

Skewnes
Min Max s (zscores)

0.95
0.96

<.001
<.001

0.96

<.001

Discriminant Validity of the Postnatal Version of the Multidimensional Paternal
Perinatal Scale (POST-MPPS).
Correlation between the POST-MPPS and the EPDS was conducted. A very weak
correlation (r = -.39, p= <.001, CI [-.48, -.28]) with a shared variance of 17% was found
between the POST-MPPS and the MPPS, which confirms the divergent/discriminant
validity of the POST-MPPS. That is the EPDS and the POST-MPPS assess different
constructs.
Concurrent Validity of the Postnatal Version of the Multidimensional Paternal
Perinatal Scale (POST-MPPS)
POST-MPPS: Comparing Median Differences Between the group of fathers with
poor emotional well-being and the group of fathers with healthy emotional well-being.
Depressed vs. Non-depressed: The depressed group included 190 observations and
the non-depressed group included 115 observations. The two-tailed Mann-Whitney-Uresult-was-significant, U = 17164, z = -8.36, p < .001. The mean ranks were 185.84 for
the depressed group and 98.75 for the non-depressed group. This indicates that the
distribution of POST-MPPS for group depressed substantially differed from the
distribution of POST-MPPS for the non-depressed group. The median for depressed
(Mdn = 70.00) was considerably higher than the median for non-depressed (Mdn =
52.00). That is, the non-depressed group showed a lower POST-MPPS value compared
to the depressed group, consistent with expectation. The findings suggest that the POSTMPPS is able to differentiate between depressed and non-depressed fathers.
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Anxious vs. Non-anxious: The anxious group included 176 observations and the
non-anxious group included 151 observations. The two-tailed Mann-Whitney U result
was significant, U = 18846, z = -6.52, p < .001. The mean ranks were 195.58 for the
anxious group and 127.19 for the non-anxious group. This indicates that the distribution
of POST-MPPS for group anxious substantially differed from the distribution of POSTMPPS for the non-anxious group. The median for anxious (Mdn = 69.00) was
considerably higher than the median for non-anxious (Mdn = 56.00). That is, the nonanxious group showed a lower POST-MPPS value compared to the anxious group,
consistent with expectation. The findings suggest that the POST-MPPS is able to
differentiate between anxious and non-anxious fathers.
Stressed vs. Non-stressed: The stressed group included 131 observations and the
non-stressed group included 196 observations. The two-tailed Mann-Whitney U result
was significant, U = 19838, z = -8.36, p < .001. The mean ranks were 217.44 for the
stressed group and 128.29 for the non-stressed group. This indicates that the distribution
of POST-MPPS for group stressed substantially differed from the distribution of POSTMPPS for the non-stressed group. The median for stressed (Mdn = 72.00) was
considerably higher than the median for non-stressed (Mdn = 56.00). That is, the nonstressed group showed a lower POST-MPPS value compared to the stressed group,
consistent with expectation. The findings suggest that the POST-MPPS is able to
differentiate between stressed and non-stressed fathers.
POST-MPPS subscales: Comparing Median Differences Between the group of
fathers with poor emotional well-being and the group of fathers with healthy emotional
well-being.
Depressed vs. non-depressed: A-Kruskal-Wallis-rank-sum-test-was-conducted-to
assess whether there-were-significant-differences-in the POST-MPPS subscales between
the depressed and non-depressed groups. The-results-of-the-Kruskal-Wallis-test-weresignificant-based-on-an-alpha-value-of-0.05-for-father-mother relationship (χ2(1) =
55.89, p < .005), fatherhood changes (χ2(1) = 59.58, p < .005), parental self-efficacy
(χ2(1) = 9.17, p < .005), expectations (χ2(1) = 22.43, p < .005), lack of support (χ2(1) =
19.22, p < .005), partner’s emotional well-being (χ2(1) = 50.63, p < .005) and birth event
concerns (χ2(1) = 9.54, p < .005). This indicates that the mean rank of the subscales of
POST-MPPS was significantly different between the levels of depressed and nondepressed

fathers.

The-results-of-the-Kruskal-Wallis-test-were-not-significant-for
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fathers’ responsibilities, χ2(1) = 1.91, p > .005. These findings indicate that depressed
postnatal fathers tend to have a higher score than non-depressed fathers on all POSTMPPS subscales, except for the fathers’ responsibilities subscale.
Anxious vs. Non-anxious: A Kruskal-Wallis-rank-sum-test-was-conducted-toassess-whether there-were-significant-differences-in the POST-MPPS subscales between
the anxious and non-anxious groups. The results of the Kruskal-Wallis test were
significant for father-mother relationship (χ2(1) = 20.54, p < .005), fatherhood changes
(χ2(1) = 33.86, p < .005), parental self-efficacy (χ2(1) = 12.50, p < .005), expectations
(χ2(1) = 22.43, p < .005), lack of support (χ2(1) = 13.87, p < .005), partner’s emotional
well-being (χ2(1) = 26.82, p < .005) and birth event concerns (χ2(1) = 26.86, p < .005).
This indicates that the mean rank of the subscales of POST-MPPS was-significantlydifferent-between-the levels of anxious and non-anxious fathers. The-result-of-the
Kruskal-Wallis test was not significant for fathers’ responsibilities, (χ2(1) = .091, p
>.005). These findings indicate that anxious postnatal fathers tend to have a higher score
than non-anxious fathers on all POST-MPPS subscales, except for the fathers’
responsibilities subscale.
Stressed vs. Non-stressed: A Kruskal-Wallis-rank-sum-test-was-conducted-to
assess whether there were significant differences in the POST-MPPS subscales between
the stressed and non-stressed groups. The results of the Kruskal-Wallis test were
significant for father-mother relationship (χ2(1) = 60.78, p < .005), fatherhood changes
(χ2(1) = 52.26, p < .005), parental self-efficacy (χ2(1) = 6.20, p < .005), expectations
(χ2(1) = 22.41, p < .005), lack of support (χ2(1) = 24.53, p < .005), partner’s emotional
well-being (χ2(1) = 52.59, p < .005) and birth event concerns (χ2(1) = 9.62, p < .005).
This indicates that the mean rank of the subscales of POST-MPPS was significantly
different between the levels of stressed and non-stressed fathers. The-results-of-theKruskal-Wallis-test-were-not-significant-for fathers’ responsibilities, (χ2(1) = .282, p
>.005). These findings indicate that stressed postnatal fathers tend to have a higher score
than non-stressed fathers on all POST-MPPS subscales, except for the fathers’
responsibilities subscale.
In summary, significant score differences between the group of fathers with poor
emotional well-being and the group of fathers with healthy emotional well-being were
evident across father-mother relationship, fatherhood changes, parental self-efficacy,
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expectations, lack of support, partner’s emotional well-being, birth event concerns, but
not the fathers’ responsibilities subscale.
POST-MPPS: Predicting Between the Group Membership; Fathers with Poor
Emotional Well-Being Vs. Fathers with Healthy Emotional Well-Being.
A-binary-logistic-regression-analysis was conducted to examine the ability of the
POST-MPPS to predict group memberships (depressed-vs.-non-depressed group, anxious
vs. non-anxious group, stressed vs. non-stressed group). In this model, the POST-MPPS
was the predictor and the membership group were the outcome.
Depressed vs. Non-depressed Group: The logistic regression model was significant,
χ2(1) = 79.09, p < .001. This indicates-that-the-model-was-able-to-distinguish-between
fathers experiencing symptoms of depression and non-depressed fathers. The model as a
whole explained 22.8% (Cox and Snell R2) and 31.1% (Nagelkerke R2) of the variances
in depression symptoms. It correctly classified 83.2% of the depressed cases and 51.3%
of non-depressed cases. The overall percentage of correctly classified cases was 71.1%.
The regression-coefficient-for the POST-MPPS was significant, B = 0.70, OR = 1.07, p <
.001, indicating-that-for-a-one-unit-increase-in POST-MPPS, the odds-of-observing-the
symptoms of depression in fathers would-increase-by approximately 70%. This finding
suggests that the POST-MPPS is able to predict the likelihood of postnatal father
experiencing depression.
Anxious vs. Non-anxious Group: The logistic regression model was significant,
χ2(1) = 47.60, p < .001. This indicates-that-the-model-was-able-to-distinguish-betweenfathers experiencing symptoms of anxiety from non-anxious fathers. The-model-as-awhole-explained-13.5% (Cox and Snell R2) and 18.1% (Nagelkerke R2) of the variances
in symptoms of anxiety. It correctly classified 75.0% of the anxious cases and 56.3% of
non-anxious cases. The overall percentage of correctly classified cases was 66.1%. The
regression coefficient for the POST-MPPS was significant, B = 0.48, OR = 1.05, p <
.001, indicating-that-for-a-one-unit-increase-in POST-MPPS, the-odds-of-observing-theanxiety symptoms in fathers would increase by approximately 48%. This finding suggests
that the POST-MPPS is able to predict the likelihood of a postnatal father experiencing
anxiety.
Stressed vs. Non-stressed Group: The logistic regression model was significant,
χ2(1) = 77.94, p < .001. This-indicates-that-the-model-was-able-to-distinguish-between193

fathers experiencing stress symptoms from fathers who did not experience stress. The
model as a whole explained 21.2% (Cox and Snell R2) and 28.7% (Nagelkerke R2) of the
variances in anxiety symptoms. It correctly classified 56.5% of the stressed cases and
77.6% of non-stressed cases. The overall percentage of correctly classified cases was
69.1%. The-regression-coefficient-for the POST-MPPS was significant, B = 0.68, OR =
1.07, p < .001, indicating-that-for-a-one-unit-increase-in POST-MPPS, the odds of
observing the stress symptoms in fathers would increase by approximately 68%. This
finding suggests that the POST-MPPS is able to predict the likelihood of postnatal fathers
experiencing stress.
POST-MPPS Subscales: Predicting the Group Membership; Fathers with Poor
Emotional Well-Being Vs. Fathers with Healthy Emotional Well-Being.
In the second regression analysis, the eight subscales of the POST-MPPS were the
predictors and the membership groups were the outcome. Three-binary-logisticregression-were conducted. The first regression was to evaluate the ability of the POSTMPPS’s subscales to predict to depression symptoms in postnatal fathers. The second
regression model was to examine the ability of the subscales in predicting postnatal
fathers who are likely to have anxiety symptoms. The third regression model tested the
ability of the POST-MPPS’s subscales to predict postnatal fathers who are likely to have
stress symptoms.
Depressed vs non-depressed group: The model containing the eight subscales was
again significant χ2(8) = 101.86, p < .001. This-indicates-that-the-model-was-able-todistinguish-between-fathers experiencing symptoms of depression from non-depressed
fathers. The model as a whole explained 28.4% (Cox and Snell R2) and 38.7%
(Nagelkerke R2) of the variances in symptoms of depression. It correctly classified 85.3%
of the depressed cases and 60% of non-depressed cases. The overall percentage of
correctly classified cases was 75.7%. The McFadden R-squared value calculated for this
model was 0.25. The regression coefficient for the father-mother relationship subscale
was significant, B = 0.09, OR = 1.09, p = .007, indicating-that-for-a-one-unit-increasein-the-score of father-mother relationship, the odds of observing the depression in fathers
would-increase-by-approximately-9%.

The-regression-coefficient-for

fatherhood

changes was significant, B = 0.18, OR = 1.20, p < .001, indicating-that-for-a-one-unitincrease-in-the score of this subscale, the odds of observing the depression in fathers
would increase by approximately 20%. The regression coefficient partner emotional well194

being was significant, B = 0.12, OR = 1.13, p = .007, indicating that for a one unit
increase in the score of partner’s poor emotional well-being, the odds of observing the
depression in fathers would increase by approximately 13%. In contrast, the regression
parental self-efficacy subscale B = -0.05, OR = 0.95, p = .195, expectations B =
0.08, OR = 1.09, p = .161, birth event concerns B = 0.00, OR = 1.00, p = .929,
responsibilities B= -0.15, OR = 0.86, p = .303, and lack of support, B = 0.05, OR =
1.05, p = .491 could not predict the likelihood of depression in postnatal fathers (Table
57). These findings suggest that from the POST-MPPS sub-scales, only the father-mother
relationship, fatherhood changes, and partner emotional well-being subscales predicted
postnatal fathers experiencing depression.
Table 57 Logistic Regression Results of POST-MPPS Subscales predicting Membership
Groups Depression vs. Non-depression
Logistic Regression Results of POST-MPPS Subscales predicting Membership Groups
Depression vs. Non-depression
Variable
B
SE 95.0% CI
χ2
p
OR
(Intercept)
-2.44 1.18 [-4.76, -0.12] 4.27 .039
Father-mother relationship
0.09 0.03 [0.02, 0.15]
7.17 .007
1.09
Fatherhood changes
0.18 0.05 [0.09, 0.28]
14.65 < .001 1.20
Parental Self-efficacy
-0.05 0.04 [-0.14, 0.03]
1.68 .195
0.95
Expectations
0.08 0.06 [-0.03, 0.20]
1.97 .161
1.09
Lack of Support
0.05 0.07 [-0.09, 0.19]
0.47 .491
1.05
Partner’s emotional well-being
0.12 0.04 [0.03, 0.20]
7.24 .007
1.13
Birth event concerns
0.00 0.04 [-0.07, 0.08]
0.01 .929
1.00
Fathers’ responsibilities
-0.15 0.15 [-0.43, 0.13]
1.06 .303
0.86
2
2
Note. χ (8) = 101.86, p < .001, McFadden R = 0.25.
Anxious vs. Non-anxious Group: The model containing the eight subscales was
significant, χ2(8) = 51.33, p < .001. This-indicates-that-the-model-was-able-todistinguish-between-fathers experiencing anxiety symptoms from non-anxious fathers.
The model-as-a-whole-explained-14.5% (Cox and Snell R2) and 19.4% (Nagelkerke R2)
of the variances in anxiety symptoms. It correctly classified 78.4% of the anxious cases
and 51.7% of non-anxious cases (Table 58). The overall percentage of correctly classified
cases was 66.1%. The-McFadden-R-squared-value-for-this-model-was-0.11,-indicatinga-poor-model-fit. The regression coefficients indicate that none of the POST-MPPS
subscales made a significant contribution toward predicting fathers experiencing anxiety.
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Table 58 Logistic Regression Results of POST-MPPS Subscales Predicting Membership
Groups Anxious vs. Non-anxious
Logistic Regression Results of POST-MPPS Subscales Predicting Membership Groups
Anxious vs. Non-anxious
Variable
B
SE 95.0% CI
χ2
p
OR
(Intercept)
-2.40 0.97 [-4.31, -0.50] 6.10 .013
Father-mother relationship
0.01 0.03 [-0.04, 0.07]
0.15 .703 1.01
Fatherhood changes
0.08 0.04 [-0.00, 0.16]
3.40 .065 1.08
Parental Self-efficacy
0.02 0.03 [-0.05, 0.08]
0.28 .594 1.02
Expectations
0.09 0.05 [-0.02, 0.19]
2.77 .096 1.09
Lack of Support
0.07 0.06 [-0.05, 0.18]
1.25 .264 1.07
Partner’s emotional well-being
0.07 0.04 [-0.00, 0.15]
3.69 .055 1.08
Birth event concerns
0.05 0.03 [-0.02, 0.11]
2.16 .141 1.05
Fathers’ responsibilities
-0.06 0.12 [-0.29, 0.17]
0.25 .619 0.94
2
2
Note. χ (8) = 51.34, p < .001, McFadden R = 0.11.
Stressed vs. Non-stressed Group: The model including the eight subscales of the
POST-MPPS was significant, χ2(8) = 98.134, p < .001. This-indicates-that-the-modelwas-able-to-distinguish-between fathers experiencing stress symptoms from fathers who
did not experience stress symptoms. The model-as-a-whole-explained-25.9% (Cox and
Snell R2) and 35% (Nagelkerke R2) of the variances in anxiety symptoms. It correctly
classified 67.2% of the stressed cases and 83.2% of non-stressed cases. The overall
percentage of correctly classified cases was 76.8%. The-McFadden-R-squared-value-forthis-model-was-0.22, suggesting an excellent model fit (Louviere, Hensher, & Swait,
2000). The regression coefficient was significant for father-mother relationship B =
0.10, OR = 1.10, p = .002, indicating that for a one unit increase in the score of this
subscale, the odds of observing the stress in a postnatal father would increase by
approximately 10%. The regression coefficient for fatherhood changes was
significant, B = 0.15, OR = 1.16, p = .002, indicating-that-for-a-one-unit-increase-in the
score of fatherhood changes, the odds of observing the stress in a postnatal father would
increase by approximately 16%. The regression-coefficient-for partner’s emotional wellbeing was significant, B = 0.11, OR = 1.11, p = .015, indicating-that-for-a-one-unitincrease in the score of the partner’s emotional well-being the odds of observing the stress
in father would-increase-by-approximately-11%. The regression coefficients were not
significant for parental self-efficacy, B = -0.05, OR = 0.95, p = .204, expectations B =
0.08, OR = 1.09, p = .167, lack of support B = 0.09, OR = 1.09, p = .192, birth event
concerns B = 0.01, OR = 1.01, p = .787 and responsibilities B= -0.06, OR = 0.94, p =
.651. Table 59 summarizes the results of the regression model. These findings suggest
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that from the POST-MPPS sub-scales, only the father-mother relationship and fatherhood
changes subscales predicted stress in postnatal fathers.
Table 59 Logistic Regression Results of POST-MPPS Subscales predicting Membership
Groups Stressed vs. Non-stressed
Logistic Regression Results of POST-MPPS Subscales predicting Membership Groups
Stressed vs. Non-stressed
Variable
B
SE 95.0% CI
χ2
p
OR
(Intercept)
-4.29 1.09 [-6.43, -2.15] 15.48 < .001
Father-mother relationship
0.10 0.03 [0.04, 0.16]
9.76 .002
1.10
Fatherhood changes
0.15 0.05 [0.05, 0.24]
9.36 .002
1.16
Parental Self-efficacy
-0.05 0.04 [-0.12, 0.03]
1.61 .204
0.95
Expectations
0.08 0.06 [-0.03, 0.20]
1.91 .167
1.09
Lack of Support
0.09 0.07 [-0.04, 0.22]
1.70 .192
1.09
Partner’s emotional well-being
0.11 0.04 [0.02, 0.20]
5.90 .015
1.11
Birth event concerns
0.01 0.04 [-0.06, 0.08]
0.07 .787
1.01
Fathers’ responsibilities
-0.06 0.13 [-0.30, 0.19]
0.20 .651
0.94
2
2
Note. χ (8) = 98.13, p < .001, McFadden R = 0.22.
In summary, only the father-mother relationship, fatherhood changes and partner
emotional well-being subscales were able to predict poor emotional well-being in fathers.
POST-MPPS: Identifying Cut-off Scores.
Receiver Operating Characteristic (ROC) analysis was conducted to further
examine-the-ability-of the POST-MPPS to distinguish between the group membership as
well as to determine-the-optimal-cut-off score. The results demonstrated AUC of .78 (SE
=.027, CI (95) = .73-.83, p<.001), indicating the POST-MPPS as-moderately-accuratein-discriminating-between depressed and non-depressed. Maximising the screening
sensitivity recommended by Lewis et al. (2014), the best screening cut off for the POSTMPPS of 64.5 (sensitivity=.679; specificity=.196) was found when screening for
depression (Figure 18).
The

POST-MPPS

was

found

to-be-moderately-accurate-in-discriminating-

between-anxious-and-non-anxious with AUC of .70 (SE =.029, CI (95) = .65-.76, p<.001.
The coordinates of the curves were examined to determine a screening cut-off point to
predict anxiety. The best screening cut off for the POST-MPPS is 65.5 (sensitivity=.619;
specificity=.291) when screening for anxiety (Figure 19).
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The POST-MPPS was found to be-moderately-accurate-in-discriminating-between
stressed and non-stressed with AUC of .77 (SE =.026, CI (95) = .72-.82, p<.001). The
best screening cut off for the POST-MPPS is 65.5 (sensitivity=.718; specificity=.301)
when screening for stress (Figure 20).

Figure 18. Receiver operating Characteristic Curve for Depression
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Figure 19. Receiver operating Characteristic Curve for Anxiety.

Figure 20. Receiver operating Characteristic Curve for Stress.
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Discussion
This section will discuss first, the findings of external discriminant validity of the
ANT-MPPS and POST-MPPS. Second, it will discuss the concurrent validity of the ANTMPPS and its subscales, followed by the concurrent validity of the POST-MPPS and its
subscales. Finally, this section will discuss the identification of ANT-MPPS and POSTMPPS optimal cut-off scores.
External Discriminant Validity.
Neteyemer et al. (2003) defined discriminant validity as assessing “the degree to
which two measures designed to measure similar, but conceptually different, constructs
are related” (p.13). The EPDS was chosen to assess the MPPS’s external discriminate
validity as it assesses similar constructs to the MPPS but conceptualises emotional wellbeing differently. That is EPDS applies as a symptom-based construct, whilst the MPPS
explores the precursors to paternal perinatal well-being. Given these different approaches
to well-being, the EPDS was an ideal test for the external discriminant validity
assessment. Consistent with expectations, the EPDS was able to discriminate from the
MPPS, indicating that the MPPS measures emotional well-being differently from the
EPDS.
Concurrent Validity.
Concurrent validity is essential to an understanding of scale validity (Cohen &
Swerdlik, 2005). The concurrent validity of the MPPS was established in this study by
demonstrating MPPS ability to predict the group membership of perinatal fathers (i.e.
depressed vs. non-depressed, anxious vs. non-anxious, stressed vs. non-stressed).
ANT-MPPS Concurrent Validity. The ANT-MPPS was able to differentiate
between depressed versus non depressed, anxious versus non-anxious, and the stressed
versus non-stressed groups according consistent with the prediction. That is, fathers with
poor emotional well-being had greater overall ANT-MPPS scores than fathers who did
not experience poor emotional well-being.
Additionally, the concurrent validity of the MPPS was established through the
examination of its predictive. The ANT-MPPS proved its ability to predict group
membership for depressed vs. non depressed, anxious vs. non-anxious, and stressed vs.
non-stressed satisfactory. The ANT-MPPS showed a prediction rate of 73.6% for
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depression, 78.7% for anxiety and 78% for stress, which suggests an adequate prediction
rate for this measurement. This prediction rate was also confirmed as moderately accurate
by the Receiver Operating Characteristic Curve analysis.
ANT-MPPS Subscales Concurrent Validity. When analysing the ANT-MPPS on the
subscale level, most of the subscales demonstrated differences in the median scores across
groups (i.e. depressed-vs.-non-depressed,-anxious-vs.-non-anxious, stressed vs. nonstressed). Parental self-efficacy subscale was the only sub-scale that did not differentiated
between the group of fathers with poor emotional well-being and the group of fathers
with healthy emotional wellbeing. Cowan et al., (2009) found that parental self-efficacy
was a good predictor of paternal emotional well-being. However, the findings of this
study did not support Cowan et al.’s (2009) findings.
As for the predictive ability of the ANT-MPPS subscales, the father-mother
relationship predicted poor emotional well-being in antenatal fathers, while the other
three subscales (i.e. father-mother sexual relationship, expectations and parental selfefficacy) did not predict emotional well-being. These findings suggest that experiencing
one precursor (i.e. father-mother sexual relationship, expectations or parental selfefficacy) does not impact father emotional well-being. In contrast, the findings suggest
that the accumulation of several precursors affect fathers’ emotional well-being. That is,
the logistic regression analysis of the overall ANT-MPPS was found to be a good
predictor of poor emotional well-being in antenatal fathers.
POST-MPPS Concurrent Validity. The POST-MPPS demonstrated significant
differences in the median scores between depressed versus non depressed, anxious versus
non-anxious, and the stressed versus non-stressed groups. That is, fathers with poor
emotional well-being had greater overall POST-MPPS scores than fathers who did not
experience poor emotional well-being. As for the predictive ability of the POST-MPPS,
the POST-MPPS predicted group membership for depressed vs. non-depressed, anxious
vs. non-anxious, and stressed vs. non-stressed. The POST-MPPS had a good
classification rate of 71.1% for depression, 66.4% for anxiety, and 69.1% for stress. This
was also confirmed-as-moderately-accurate-using-the Receiver Operating Characteristic
Curve analysis.
POST-MPPS Subscales Concurrent Validity. When analysing the median
differences of POST-MPPS subscales across fathers with different level of emotional
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well-being, the fathers’ responsibilities’ subscale did not differentiate between these
different groups. These findings are inconsistent with the findings of Marsiglio et al.’s
(2000) study. They found that the responsibilities that a father has towards the child and
the partner were found to be significantly evident among postnatal fathers. However, in
this study, the responsibilities subscale did not differentiate between the two groups of
fathers. That is, fathers with poor emotional well-being did not respond differently on the
scale compared to fathers with healthy emotional well-being. Future study should further
assess the utility of this subscale and its role in the prediction of poor emotional wellbeing among postnatal fathers.
As for the predictive POST-MPPS, the father-mother relationship, fatherhood
changes, and partner’s emotional well-being subscales predicted depression and stress.
However, the other five subscales: parental self-efficacy, expectations, lack of support,
birth event concerns and responsibilities, lacked predictive ability. These findings suggest
that experiencing one precursor does not impact father emotional well-being. In contrast,
the accumulation of several precursors affects postnatal fathers’ emotional well-being.
That is, the overall POST-MPPS was a good predictor of poor emotional well-being in
postnatal fathers.
Identifying Optimal Cut-off Score
Determining the cut-off score of a scale requires consideration of the application of
the measure and clinical judgment. Westin (2001) suggests different cut-off
considerations for measures being used as a screening tool compared to as a diagnostic
tool. This means, the-purpose-of-the-scale-should-inform-the-trade-off-between-Type-Ierror-(high-sensitivity,-low- specificity)-and-Type-II-(low-sensitivity,-high-specificity).
Screening-tests-are-offered-to-people-who-may-or-may-not-have-early-disease-or--disease-precursors-and-test-results-are-used-to-guide-whether-or-not-a-diagnostic-testshould-be-offered-(Lewis et al., 2014). It is recommended that the screening tools be set
towards high sensitivity, thereby accepting a higher rate of false positives in identified
fathers (Lewis et al., 2014). Since the MPPS was developed as a screening tool, this study
adopted a cut off towards ‘high sensitivity’ to capture ante-natal fathers at risk without
showing actual symptoms of poor emotional well-being. The proposed screening cut-off
scores for the ANT-MPPS are 23.5 for depression, 41.5 for anxiety, and 38.5 for stress.
As for the POST-MPPS, a cut-off score of 64.50 is recommended for depression, and a
65.50 cut-off score for anxiety and stress.
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Limitations and Future Directions
This study-provided-evidence-of the external discriminant and concurrent validity
of the MPPS. Notwithstanding-this,-there-are-a-few-limitations-worth-noting. This study
applied a self-report method, where fathers self-identified using checklists (i.e. CES-D
and DASS) rather than the use of clinical interviews or clinical data to determine their
level emotional well-being. Although this approach is frequently applied in the literature,
clinical data could have provided a secondary support for the emotional wellbeing
classifications. Further examination is needed for the parental self-efficacy in ANTMPPS and responsibilities subscale in the POST-MPPS. These two subscales were not
found to be effective in predicting poor emotional well-being in fathers. It is suggested
that future studies investigate the effectiveness of these two subscales in predicting poor
emotional well-being in fathers.
The identified cut-off scores are only tentative and initial determinants. Further
replication studies of the severity ranges are needed for predicting and screening for
fathers’ emotional well-being.
Conclusion
The external discriminant and concurrent validity of the Multidimensional Paternal
Perinatal Scale (MPPS) was evaluated in this chapter. The discriminant validity suggests
that the MPPS is a different measure from the EPDS. The findings also indicate that the
MPPS can differentiate and predict fathers with poor emotional well-being, but the
individual sub scales varied in their predictive ability.
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Chapter 9. Contributions
This dissertation addresses the need for a specific measurement tool to assist
clinicians in early identification of fathers at risk of developing poor emotional wellbeing.
This thesis developed two version of the Multidimensional Paternal Perinatal Scale
(MPPS) allowing for screening antenatal and postnatal fathers for emotional well-being.
That is, the two versions of the MPPS can identify fathers at risk of experiencing poor
emotional well-being (i.e. depression, anxiety, and stress) during the antenatal and
postnatal periods. Following the development of the MPPS, this tool was assessed for
both reliability and both internal and external validity.
First, there is a need for a screening tool that assesses depression, anxiety and stress
in antenatal and postnatal fathers. The two existing tools, Edinburgh Postnatal Depression
Scale (EPDS) and Gotland Male Depression Scale (GMDS) measure only the symptoms
of depression rather than the precursors that impact on fathers’ emotional well-being.
Second, there is a need for a screening tool sensitive to fathers’ perinatal experiences. The
two existing tools do not have sound theoretical underpinnings for assessing fathers’
antenatal and postnatal experiences. That is, the EPDS was originally developed to
measure symptoms of depression in mothers, with less focus on somatization or
externalising symptoms, given that these might be due to childbearing. This limited focus
on somatic symptoms decreases the sensitivity to identify depression in fathers, as men
are likely to express depression with somatisation or externalising symptoms. This means
that fathers miss out on being appropriately diagnosed. The Gotland Male Depression
Scale (GMDS) is a screening tool that was originally developed to assess the “depressive
equivalent” symptoms in the male general population. The GMDS was criticized for its
weak factor structure (Carlberg et al., 2018). To date, there is no perinatal father-sensitive
tool that is able to predict paternal emotional well-being based on measures of specific
precursors (i.e. dimensions) rather than being symptom based.
Based on the above-mentioned gaps, the need for the Multidimensional Paternal
Perinatal Scale (MPPS) seemed obvious. A review of the literature in Chapter 2 provided
the information for the development of a conceptual framework that integrated both the
antenatal and postnatal precursors for perinatal fathers’ emotional well-being. The
developed theoretical framework assisted in the development of questions for the semistructured interviews with antenatal and postnatal fathers, and development of common
themes in perinatal fathers. The identified themes showed that antenatal and postnatal
fathers have different life experiences impacting on their emotional well-being. This
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constituted an original finding in this dissertation and resulted in the development of two
versions of the MPPS: the antenatal version and postnatal version.
The development of the Multidimensional Paternal Perinatal Scale (MPPS) started
with the creation of an item pool based on the qualitative themes, the refinement of items
based on an expert review panel (Chapter 4), a pilot study to identify factor loadings for
scale development using principal component analysis (Chapter 5), and finally the
exploratory structural equation modelling (Chapter 6). The internal validity of the MPPS
was assessed through evaluating the first-order construct and higher second-order
construct using partial least square structural equation modelling (PLS-SEM). In Chapter
7, the internal validity examined the structure, dimensionality, internal consistency,
discriminant and convergent validity of the MPPS subscales, and the composite reliability
of the second-higher order construct of the MPPS. In Chapter 8 the MPPS was evaluated
for the concurrent validity and external discriminant validity of both MPPS versions. The
concurrent validity assessed the predictive ability of the MPPS to identify fathers with
poor emotional well-being (i.e. depression, anxiety, and stress) vs fathers with healthy
emotional wellbeing and fathers not experiencing poor emotional well-being. The
external discriminant validity of the MPPS was assessed against the Edinburgh Postnatal
Depression Scale (EPDS) in Chapter 8.
The reliability of the antenatal and postnatal versions of the MPPS were reported
on numerous occasions throughout this dissertation. The inter-rater reliability was
assessed in Chapter 4 using Gwet AC2, demonstrating excellent inter-rater reliability. The
internal consistency reliability of the MPPS subscales was examined using three different
samples, as reported in Chapters 5, 6 and 7, demonstrating an acceptable to excellent
reliability. The composite reliability of the second higher order was examined in Chapter
7, where both the antenatal and postnatal MPPS versions demonstrated excellent
composite reliability.
Strengths and Limitations of the Multidimensional Paternal Perinatal Scale
(MPPS)
Strengths of the Multidimensional Paternal Perinatal Scale.
The above summary provided an overview on the development and validation of
the Multidimensional Paternal Perinatal Scale (MPPS). The MPPS has been shown to be
a reliable and valid measure to identify antenatal and postnatal fathers at risk of
developing poor emotional well-being. The MPPS has a clear theoretical framework and
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the developed items are based on this theoretical framework supported by the empirical
findings and applying a qualitative research approach. The MPPS includes subscales that
tap into the multi-facetted nature of the paternal perinatal fathers’ experiences impacting
on their emotional well-being. Moreover, the MPPS differentiates between antenatalspecific and postnatal-specific precursors that have not previously been addressed by
existing scales (i.e., fatherhood changes, expectations, responsibilities, providing support
to the mother, the mother’s emotional well-being, parental self-efficacy, father-mother
relationship and father-mother sexual relationship). The MPPS provides a comprehensive
assessment of fathers’ emotional well-being uniquely related to the antenatal and
postnatal context of fathers.
Unlike the existing tools, which focus on assessing symptoms only for depression
in perinatal fathers, the MPPS has the ability to identify fathers at risk of developing poor
emotional well-being problems including depression, anxiety and stress. While existing
tools focus on assessing the symptoms of depression, the MPPS focuses on identifying
the antenatal and postnatal precursors of emotional well-being. Application of the MPPS
will assist mental health professionals and clinicians in early identification of antenatal
and postnatal fathers at risk of developing poor emotional well-being and provide them
with information to permit better targeting of treatment interventions.
The MPPS is it has shown good validity across the four types; content, internal,
concurrent and discriminant validities. In addition, the MPPS has also shown excellent
reliability. In summary, the MPPS tool can be considered as a psychometrically sound
measure to screen fathers for emotional well-being issues.
Limitations of the Multidimensional Paternal Perinatal Scale (MPPS).
The Multidimensional Paternal Perinatal Scale (MPPS) did-have-some-limitations.
First, only limited demographic information was collected from the participants.
Although the collected data is consistent with the theoretical framework, it could be
argued that additional vulnerability measures could be added to the MPPS such as past
history of depression and adverse childhood experiences.
Another limitation is that data was only obtained from antenatal and postnatal
fathers in order to develop both MPPS scales. Some literature reported that fathers are
likely to experience higher depression symptoms between 3 and 6 months postnatally
(Massoudi, 2013). Due to the sample sizes used in this dissertation and the challenges of
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gathering more participants, it was impossible to assess the MPPS across trimesters.
Further studies with larger samples are needed to evaluate the MPPS across trimesters
and to identify whether there is a need of specific cut-off scores in relation to trimester.
Another consideration in relation to limitations is the use of the depressive, anxious,
and stressed groups for the assessment of concurrent validity. These groups were
identified based on well validated self-report screening tools (i.e. Centre for
Epidemiological Studies Depression Scale, Depression Anxiety Stress Scales) rather than
on health professionals’ clinical assessments of fathers with poor emotional well-being.
Forming clinical groups using a gold standard methodology (e.g., semi-structured
interview conducted by a health professional) was challenging, especially since men
including fathers tend not to seek health professional support. The allocation method used
in this concurrent validity evaluation was imperfect; nonetheless, it had a solid foundation
for the evaluation of MPPS’s concurrent validity. Further replication studies are needed
to assess the concurrent validity of the MPPS using clinical and non-clinical groups.
Overview of the Multidimensional Paternal Perinatal Scale
The antenatal version of the MPPS contains 19 items and the postnatal version
includes 28 items. ANT-MPPS POST-MPPS are a 5-point scale ranging from-0-(totallydisagree)-to-4-(totally-agree). There are no reverse coded items. The summation of the
items provides the overall score of the ANT-MPPS and POST-MPPS. The construct
validity, discriminant validity, and concurrent validity of the ANT-MPPS and POSTMPPS were established.
The proposed cut-off score for the ANT-MPPS is 23.5 for depression, 41.5 for
anxiety and 38.5 for stress. As for the POST-MPPS, a cut-off score of 64.5 is
recommended for depression, and a 65.5 cut-off score for anxiety and stress. However, it
should be noted that these cut-of scores were evaluated for screening purposes based on
one sample only. Therefore, researchers should consider further replication on different
groups of fathers. It should be also noted that the MPPS cut-off relate to screening, and
the MPPS should not be applied for diagnostic purposes.
Implications for Clinical and Research Use
The Multidimensional Paternal Perinatal Scale (MPPS) provides an overall
assessment tool for screening antenatal and postnatal fathers at risk of developing poor
emotional well-being. The separate interpretation of the MPPS’s subscales should be
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made cautiously in clinical settings. The interpretation of the MPPS’s subscales can offer
a new insight into perinatal fathers’ emotional wellbeing and specific issues affecting
fathers. These-insights-are-new-as the MPPS contains-subscales-not seen in existing
measurement tools. These subscales provide a good understanding of the father’s
antenatal and postnatal experiences and provide the opportunity for early identification
of emotional issues, and targeted treatment interventions.
The MPPS subscales provide a clear picture of the precursors and issues that fathers
experience and the potential impact on their emotional well-being. For example, a high
score on the subscale father-mother relationship, indicates relationship conflict and
negative changes in the relationship due to pregnancy or childbirth. Another example is
a high score on birth event concerns, may indicate that the father is not ready yet for the
childbirth and he may lack parental knowledge. The subscales of the Multidimensional
Paternal Perinatal Scale (MPPS) provides additional information for clinicians for
identifying specific issues of perinatal fathers’ experiences.
In addition to the clinical usefulness of the MPPS, this measurement tool has-utilityfor-research-settings. The MPPS provides researchers with-a-means-of-quantifying-the
precursors (i.e. challenges) of poor emotional well-being of perinatal fathers, which was
not previously available.
Summary
The development and evaluation of the Multidimensional Paternal Perinatal Scale
(MPPS) produced a comprehensive measurement screening tool to assess perinatal
fathers at risk of developing poor emotional well-being. The MPPS provides an antenatal
and postnatal MPPS version, differentiating between the two groups of fathers and
identifies their respective challenges of fatherhood. The MPPS provides health
professionals, clinicians and researchers with a comprehensive assessment tool for
identifying both antenatal and postnatal fathers at risk of developing poor emotional wellbeing. Moreover, the individual MPPS subscales provide qualitative insight into fathers’
antenatal and postnatal concerns. In a research setting, the MPPS provides a valid and
reliable tool for further investigation of the emotional issues and challenges that antenatal
and postnatal fathers face. Therefore, the MPPS is a significant supplement to the paternal
perinatal literature, having-both-clinical-and-research-utility.
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Appendix A
Questions of the semi-structured interview

Social Support
1.

What type of support you may look for as a new father?

2.

How social support may help you as a new father?

Expectations
3.

What do you think others expect from you as a new father?

Probes:
•

your community

•

Your partner

•

Your child

4.

How do you feel about these expectations?

Unplanned pregnancy & adjustment to pregnancy
(Antenatal Fathers)
5.

How do you feel about this pregnancy?

6.

How do you think being prepared for pregnancy help you with the issues you
may face as a new father?

(Postnatal Fathers)
5.

How did you feel about this pregnancy?

6.

How do you think being prepared for pregnancy help you with the issues you
are facing as a new father?

Gender Role Stress
7.

8.

What are your responsibilities as a new father?
•

Probes: toward your child

•

Toward your partner
How do you feel about these responsibilities?
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Childbirth concerns
(Antenatal fathers)
9. Do you have concerns about the childbirth?
10. How do you feel about these concerns?
(Postnatal fathers):
9. Do you have concerns about taking care of the child?
10. How do you feel about these concerns?

Father engagement
(Only postnatal fathers)
10. How do you take care of the child?
Probes: Amount of time spent
Activities with the child

Father-mother relationship
(Antenatal Fathers):
11. How do you describe your relationship with your partner since pregnancy?
12. What changes you are experiencing in the sexual relationship between you and
your partner from pregnancy?
13. How do you feel about the changes in the sexual relationship between you and
your partner since pregnancy?
(Postnatal Fathers):
11. How do you describe your relationship with your partner since childbirth?
12. What changes you are experiencing in the sexual relationship between you and
your partner after the childbirth?
13. How do you feel about the changes in the sexual relationship between you and
your partner since the childbirth?
(Antenatal & Postnatal Fathers):
14. How you communicate with your partner?
15. How you describe “trust” in your relationship with your partner?

Depressed partner
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16. How the emotional issues of your partner are affecting you?

Father’s perceptions of partner
17. What do you see your relationship with your partner?
18. What do you think about your partner?

Father’s perceptions of the child
(Only Postnatal fathers):
19. What do you think about your infant behaviour?
20. What do you think about your infant temperament?

Coping
21. How do you solve problems you are facing as a new father?
22. How having information about taking care of the baby may help you as a new
father?

General questions
23. What are the difficulties you are facing as a new father?
24. Did experienced any issues (during the pregnancy/ after the child birth) that
we have not spoken about?
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