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Background: Evidence suggests that men commonly experience depression as feelings

of anger; yet, research has not investigated what this means for the manifestation

of depressive symptoms in the early years of fatherhood and for key indicators of

family functioning.

Methods: Using data from a longitudinal cohort study of men at the normative age

for entering fatherhood (28–32 years), we conducted latent class analyses to identify

patterns of depressive symptoms and 3 sub-types of state anger (feeling; verbal;

physical). We then assessed whether class membership was associated with paternity

status (n = 535). In a subsample of fathers of infants aged up to 18 months (n = 162),

we prospectively assessed associations with paternal-infant bonding, co-parenting,

perceived social support, paternal involvement in childcare and alcohol use up to 2

years later.

Results: Five classes emerged that differentiated men by anger and depressive

symptom severity and by the degree to which men endorsed the feeling of wanting

to express anger physically. Compared to the reference class with minimal symptoms,

fathers had a higher probability of being in either the mild or most severe symptom

classes. Men in symptomatic classes were at higher risk of lower levels of social

support, co-parenting problems, and paternal-infant bonds. Class membership was not

associated with alcohol use or paternal involvement in childcare.

Conclusions: Our results reveal patterns of co-existing symptoms of depression and

anger in fathers of infants that will be relevant to men’s own need for support, their family

safety, partner mental health and child developmental outcomes.
Q15

Q18

Keywords: depression, men, postpartum, co-parenting, bonding, anger, social support, father, father involvement

in childcare
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INTRODUCTION
Q8

Approximately one in ten fathers of infant children experienceQ16

depression, with prevalence peaking at 25% between 3- and
6-months postpartum (1, 2). Paternal depression is associated
with alcohol misuse (3), lower social support (4), poorer quality
father-infant bonds (5–7), and higher risk of partner relationship
problems (8), overall indicating an environment of increased
physical and emotional risk for the father, his partner and the
developing child (9). Compared to non-depressed fathers, those
reporting depressive symptoms have poorer interactions with
their infant children, including higher frequency of spanking (10,
11). Effects of paternal depression on children are also evident
over time (12). In prospective longitudinal studies, infants
of depressed fathers are at increased risk for developmental
difficulties (13) and behavioral and emotional problems up to
7 years of age, even after accounting for maternal depression
(14, 15). Most perinatal paternal depression is preceded by a
history of pre-conception depression (16, 17) and so research in
this area informs both prevention and intervention.

Gender differences in depression are widely reported [See
(18–20)]. They are evident in consistently higher rates of
depression diagnosis in females (21), who also, on average,
experience earlier symptom onset than males (22), and higher
prevalence rates continuing into older age (23). Sex differences
are also apparent in the genetics and neurobiology of depression
including differential dysfunction detected in prefrontal neuronal
circuitry (24), distinct sex patterns in genetic transcription
(25), and varying sex hormone modulation of neurotransmitter
systems (26, 27). Evidence exists for both overlapping and distinct
male and female symptom presentations of depression with men
more inclined than women to report higher rates of risk taking,
substance use and anger (28). Compared to women, men are less
likely to endorse traditional symptoms of depression including
sadness and crying (29, 30). Debate now exists over whether
the different symptom manifestations have resulted in under-
diagnosis of men with depression (31, 32).

Proposed male depression sub-types have been variously
coined Masculine Depression (31), Male Depression (33, 34),
Masked Depression (35) and Male Depressive Syndrome (36,
37). Common to these is the proposition that exposure to
strict gender role socialization increases the likelihood of
men minimizing traditionally overt symptoms of depression
such as sadness, and instead endorsing sanctioned masculine
responses to stress and vulnerability such as self-medicating
with alcohol and other substances and venting of anger
(38). Masculine norms that promote competition, dominance,
aggression, evasion of femininity and stoicism are argued to
both increase risk for mental health problems and reduce the
likelihood of endorsement of symptoms of depression such
as sadness and hopelessness (29, 39–41). Rigid conformity to
traditional masculinity is also associated with a lesser tendency
to seek help for emotional and psychological needs (42) and with
increased suicide risk (43). Proponents of a male depression sub-
type therefore argue that screening men for emotion such as
anger may improve detection of depression and in turn increase
opportunities for treatment (41, 44).

Empirical evidence supports the proposition that for many
men anger accompanies depression. For example, in patients

Q14

diagnosed with Major Depressive Disorder, compared to women,
men were twice as likely to experience anger attacks during
depressive episodes (45). In a community sample of men (n =

499), anger was correlated with depressive symptoms (r =0.57)
with the effect strongest in those who identified with extreme
masculine gender norms (33). In a sample of 102 men who
had experienced a stressful life event, a moderate correlation
was reported between depression and externalizing (r = 0.32)
indicated by 11 items including having a “short fuse,” punching
something, or yelling at someone.

Importantly, it is not that women do not experience anger
in the context of depression because research indicates they do
(40, 46). Instead, the contention is that observable symptoms
align with gender-based socialized expectancies whereas current
diagnostic criteria and screening instruments are weighted
toward to female symptom presentations (33, 44). Regardless
of gender differences, at the population level there is normative
variation within gender for levels of felt anger intensity, and
in expression from constraint to overt displays of verbal and
physical anger (47). Such variation suggests the potential for
heterogeneity among men in how anger might align with
symptoms of depression.

To date the research that has examined depression and anger
in men has focused heavily on gender differences or associations
between variables. These variable-centered analytic approaches
assume homogeneity in men in the way they experience and
express depressive symptoms (48). In contrast, person-centered
analytic approaches such as latent class or profile analysis detect
heterogeneous profiles within a population, revealing variation
in symptom presentations that may be relevant to assessment,
diagnosis and treatment.

Only one prior study in a community-based non-clinical
sample has sought to understand this heterogeneity in men with
regard to depression and anger (49). It explored latent profiles
of young Canadian men aged 18–25 years based on internalized
depressive symptoms (e.g., feeling down and hopeless) and
externalized symptoms, specifically, anger and aggression, drug
use, alcohol use and risk-taking. Three distinct classes were found
classifying men as high externalizing, high internalizing and
asymptomatic. The externalizing group had the highest incidence
of a recent suicide plan or attempt. However, in this study high
drug use was a defining characteristic of the externalizing group
and may well have driven the class differentiation. Drug use
may stimulate anger (50) and precede depression (51) and so
may confound understanding of associations between the two.
How men’s feelings of anger coalesce with current definitions of
depression (regardless of substance intake) remains unclear. The
emotional state of anger does not always have an externalized
expression and yet may still be a useful indicator of mental health
risk (52). Additionally, developmentally, in the prior latent class
analysis (LCA), the Canadian men spanned late adolescence to
emerging adulthood and so profiles represented a life stage in
which experimentation with drugs and risk-taking behaviors may
be at their peak (53, 54). Prominent characteristics of young
men are likely tempered in slightly older men as they take on
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demands and responsibilities of adulthood at the normative age
for a transition to fatherhood (55).

In the context of men who are fathers, understanding the
role of anger in the presence of paternal depressive symptoms
provides information about risk in the home to the partner and
infant. It potentially informs paternal mental health screening
questions and it may inform discourse around factors that
contribute to family safety and emotional security. The transition
to fatherhood has been identified as period of heightened risk
for mental health problems and stress (1, 56–58) and paternity
status may itself play a role in the manner in which depression
and anger co-occur. Changes to paternal levels of testosterone
across the transition to fatherhood may also be a factor in
levels of anger and depressive symptoms (59, 60). A large cohort
study of men (n = 624) found that those with naturally higher
levels of testosterone were more likely to become fathers, and
experience a drop in testosterone in the first year postpartum
(59). Low testosterone levels have been linked to increased risk of
depressive symptoms (61) specifically for first time fathers (60).
Higher testosterone has been linked with increased externalizing
symptoms such as antisocial behavior (61) and intimate partner
violence in new families (60).

The purpose of this study was to examine relationships
between depressive symptoms and anger in fathers of infants
using rare Australian data from the Men and Parenting Pathways
(MAPP) cohort study. Specifically, the aims were to: (1) identify
latent classes of men at the normative age for first-time
parenthood (28–32 years) that differentiate patterns of depressive
symptoms and anger; (2) assess whether class membership is
associated with paternity status, and; (3) in a subsample of
fathers of infants, investigate associations between fathers’ class
membership and indicators of family functioning including the
quality of the father-infant bond, the co-parenting relationship,
paternal involvement in childcare, paternal social support and
paternal alcohol misuse.

METHODS

Participants and Procedure
Men and Parenting Pathways (MAPP) is a national cohort
study of Australian resident males at the peak age for first-time
fatherhood (62). Over a 2-year period beginning in February
2015, men aged 28–32 years (both fathers and non-fathers)
were recruited via social and traditional media, organizational
partners and word of mouth. At baseline, 608 men (Mean age
= 29.86 years, SD = 1.33) provided online consent to complete
five annual web-surveys assessing a range of domains including
demographics, mental health and well-being, workplace stress,
family and peer relationships. Ethics approval was granted by
the Deakin University Faculty of Health, Human Research Ethics
Committee project number HEAG-H-192-2014.

At the time of analysis, three waves of data had been
completed with surveys 4 and 5 simultaneously ongoing. Surveys
are completed in REDCap secure web-based software platform
(Research Electronic Data Capture) (63). One year following
each survey completion, participants are sent an automatic email
invitation to the next wave survey. If they do not complete

the survey after one reminder email, a number of engagement
strategies are implemented. These include a selection of phone-
calls, SMS messages, Facebook messages, or mailed letters,
depending on participants’ nominated preferences. Participants
who complete their annual survey are entered in a prize draw to
win a $AUD100 voucher for a retail store (usually a hardware or
grocery chain). These strategies have resulted in a participation
rate of 83% of the original sample completing surveys at either
wave 2 or 3. The MAPP cohort reflects the Australian population
with regard to participants living in areas of relative advantage
and disadvantage (64). Participants are slightly more likely than
men of the same age in the population to have completed year 12
education (65) and to be in paid employment (66). The cohort
is mostly Australian born (88%) compared to Australian men
of the same age (62%) (67) but is representative of Indigenous
Australian and Torres Strait Islanders (68) and slightly over-
representative of non-heterosexual men (69). See Macdonald
et al. (Open Science Framework) for additional cohort profile
information (70).

The current study was completed in two stages. To be included
in the first stage, men had to provide data at wave 1 on both
depressive symptoms and state anger (n = 535). The majority
of these men were Australian-born (87.8%), had achieved an
education at higher than year 12 (78.3%), and identified as
heterosexual (92.4%).

The subsample of men included at the second stage were those
included in stage 1 who were fathers either of an infant aged 12
months or younger at wave 1 or an infant aged 18 months or
younger at waves 2 or 3 (n = 162). The older infant age range
in waves 2 and 3 ensured father-infant data were collected even if
men were delayed in completing their annual survey.

Measures
Time 1 Latent Class Indicators

Symptoms of depression
The Depression Anxiety Stress Scale 21 (DASS-21) (71), seven-
item subscale was used to assess depressive symptoms at Wave
1. Participants were asked to respond to statements such as
“I felt sad and depressed” and “I couldn’t seem to experience
any positive feeling at all,” on a 4-point Likert scale ranging
from 0 = Never to 3 = Almost always, indicating how relevant
these statements were to them over the past week. A total
score was calculated and then doubled, as per validated scoring
instructions, to align with the DASS-42 for which normed data
are available (72). Higher scores indicate more severe symptoms.
Construct validity of the DASS-21 has been demonstrated in
multiple non-clinical samples [e.g., (73, 74)] and as a routine
clinical screening instrument (75). In the current sample, internal
consistency for this scale was high (α = 0.93).

State anger
State anger was measured at baseline using the three subscales
of the 15-item state anger scale of the State and Trait
Anger Expression Inventory-2 [STAXI-2; (47)]. Participants were
presented with statements such as “I felt furious” and “I felt
like pounding somebody” and asked to select the response that
best described how they felt recently on a four-point Likert scale
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ranging from “1 = Not at all” to “4 = Very much so.” The 15
items were equally divided across the subscales measuring feeling
angry (Feeling), feeling like expressing anger verbally (Verbal)
and feeling like expressing anger physically (Physical). A total
score was created for each set of five items pertaining to their
subscale, with higher scores indicating higher levels of anger.
Internal consistency for the items within these subscales was high
(αFeeling = 0.93, αVerbal = 0.91, αPhysical = 0.91).

Outcomes Indicating the Father-Infant Context
For each participant, outcome data were analyzed only from a
single wave in which they had a child within the eligible age
range. If fathers had children in the eligible age range at more
than one wave, we prioritized inclusion of outcomes measured
at wave 2 then wave 3. We did this because our aim was to
longitudinally assess associations between class membership at
wave 1 and the subsequent parenting-infant context outcomes.
However, to maximize sample size, we also included men who
only had an infant in the eligible age range at wave 1 and used
cross-sectional data from that timepoint.

Father-infant bonding
Father-infant bonding was measured at each wave with the 19-
item Paternal Postnatal Attachment Scale (PPAS; 5). In Wave 1
it was reported on by fathers with an infant up to and including
12 months of age. At subsequent waves, it was reported on by
fathers of infants up to and including 18months of age. The PPAS
assesses paternal patience and tolerance, pleasure in interactions
with the infant and affection and pride felt toward the infant.
Example items include: “When I am caring for the baby, I get
feelings that the child is deliberately being difficult or trying to
upset me (reversed)” and “When I am with the baby and other
people are present, I feel proud of the baby.” Response options
are item specific with 2, 3, 4, and 5-point options. Total scores
range from 19 to 95 with higher scores indicating higher levels of
father-child bonding. The PPAS has been validated in samples of
fathers of infants up to 24 months and shown to be negatively
associated with paternal depression and parenting stress and
positively associated with positive affect (5, 6, 76). In the current
study internal consistency was α = 0.82.

Co-parenting
At Waves 1 to 3, fathers completed the 12-item Co-parenting
Relationship Scale (CRS; 77]. Example item: “My partner and I
have the same goals for our child.” Responses are measured on a
7-point Likert scale from 0 = Not true of us to 6 = Very true of
us. High scores indicate high levels of agreement, closeness and
mutual support with respect to parenting. Validation of the CRS
was carried out in a sample of 152 couples when their children
were 6 months, 1 year and 3 years with validated relationship
scales measuring love, conflict, sex and romance among other
constructs (77). Internal consistency in the current study was α

= 0.85.

Paternal involvement in childcare
Fathers’ involvement in childcare was measured at waves 1 to
3 with a six-item scale (78) in which fathers were asked to
indicate how often they completed the following activities with

their child: feeding, nappy changing, bathing, putting the child to
sleep, playing and taking them for a walk. High scores indicate
higher frequency of engagement in normative parenting tasks.
Responses were measured on a 4-point Likert scale: 0 = Not at
all, 1 = Rarely, 2 = Sometimes, 3 = Very often. Possible total
scores range from 0 to 18. Internal consistency in the current
study α = 0.83.

Social support
At each wave, participants self-reported their perceptions of
receiving support on the 12-item Multidimensional Scale of
Perceived Social Support [MSPSS; (79)]. The scale assesses
perceived support from a significant other, friends and family.
Example items include, “I get the emotional help and support
I need from my family” and “There is a special person who is
around when I am in need.” Reponses are measured on a 7-point
Likert scale from 1=Very strongly disagree to 7=Very strongly
agree. Total scores were calculated with higher scores indicating
greater perceived support. The scale is widely used and found to
be negatively associated with depressive symptoms in men (80).
Internal consistency in the current study α = 0.91.

Alcohol use
Alcohol use was measured at each wave with the AUDIT-C, a
brief version of the Alcohol Use Disorders Identification Test
(81). This brief measure has been shown to accurately identify
hazardous/risky alcohol use behaviors (82, 83). All participants
were asked the item “How often do you have a drink containing
alcohol?” with responses; 0 = “Never,” 1 = “Monthly or less,” 2
= “2–4 times a month,” 3 = “2–3 times a week,” 4 = “4 or more
times a week.” Participants who indicated a score of 2 or higher
were asked the following items: “How many standard drinks
containing alcohol do you have on a typical day that you drink
alcohol” (Response options: 0 = “1 or 2,” 1 = “3 or 4,” 2 = “5 or
6,” 3 = “7 to 9,” and 4 = “10 or more”) and “How often do you
have six ormore drinks on one occasion?” (Response options: 0=
“Never,” 1 = “Less than monthly,” 2 = “Monthly,” 3 = “Weekly,”
4= “Daily or almost daily”). Total scores range from 0 to 12.

Potential confounders
Adjustments were made for participant country of birth (0 =

Australia, 1 = other), education level (0 = “> year 12,” 1 =

“year 12 or less”), household weekly income (0= “≥ $AUD1,150
weekly,” 1= “< $1,150 weekly”), and infant age and sex. Analyses
additionally included the adjustment for the wave (1, 2, or 3)
at which the outcome indicator of the father-infant context
was measured.

Data Analysis
To identify classes of individuals across depressive symptoms
and state anger, a series of latent class analyses (LCAs) were
conducted in Mplus v8 (84). In the full sample, LCAs were
run with increasing number of classes (from 2 to 6). Optimal
class selection was based on key indicators of goodness-of-fit,
including Vuong-Lo-Mendell-Rubin (VLMR) and Lo-Mendell-
Rubin (LMR) likelihood ratio test p-values, lower Akaike
information criterion (AIC) and Bayesian information criterion
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(BIC) values, as well as on entropy values (0.80 or above), and
parsimony. Themost-likely classmembership was extracted from
the selected class-solution for subsequent analyses.

All other analyses were conducted in Stata v16 (85). First,
to describe the LCA solution, we conducted unadjusted linear
regression models in which the depression score and three
anger variables were each regressed onto the class membership.
Pairwise comparisons across all levels of class membership were
conducted to test for differences in depression and anger scores
between classes. Second, we conducted an unadjusted logistic
regression to examine differences in parent status (father or not)
between classes.

Finally, in the subsample of fathers of infants, we conducted
a series of linear regression analyses to examine relationships
between latent classes and indicators of the father-infant context.
Specifically, a series of unadjusted and adjusted models were
fit in which each primary outcome variable (i.e., paternal-
infant bonding, paternal involvement in childcare, co-parenting,
alcohol use and perceived social support) was regressed onto
latent class membership.

Multiple imputation was used to handle missing data for the
parenting context analyses. Specifically, 20 imputed complete
datasets were created, based on amultivariate normal model (86).
Binary variables were imputed as continuous variables and then
back transformed with adaptive rounding following imputation.
Estimates were obtained by averaging results across the 20
imputed datasets with inferences under multiple imputation
obtained using Rubin’s rules (87).

RESULTS

Descriptives
Table 1 presents proportions of key characteristics for
participants in both the total sample, and the subsample of
fathers of infants. At wave 1, 39, 95% CI (35, 43) were fathers. For
the subsample of fathers with an infant in the eligible age range,
Figure 1 shows that for 83% of participants, the outcome data
were assessed in waves subsequent to the assessment of the LCA
indicators, anger and depressive symptoms. For the remainder
of the subsample (17%), class indicators and outcomes were
assessed cross-sectionally. Infant children in the subsample were
49% female with a mean age of 7.5 months (SD = 4.5 months).
In the subsample, 46.3% of participants were first-time fathers.
For one father, the focal child was a step-child, all others were
biological children. Mean scores for outcome variables were:
postpartum bonding, 74.48 (SD= 9.13); paternal involvement in
childcare, 14.08 (SD = 3.44); co-parenting, 57.61 (SD = 10.94);
AUDIT-C, 4.75 (SD= 2.50); and social support, 64.82 (12.89).

Latent Class Analysis (LCA): Depression
and Anger
Fit statistics for the LCA are presented in Table 2. The LMR
and VLMR p-values suggested that a 2-class solution fit better
than a 1-class solution. Although p-values did not suggest that
the 3-class solution fit better than the 2-class solution, BIC and
AIC values still showed a decline from the 2-class to 3-class
solution. Following this, subsequent 3 to 5-class solutions showed

TABLE 1 | Demographic characteristics of men in included in the latent class

analysis (LCA; n = 535) and the sub-sample of fathers of infants (n = 162). Q21

Q7
LCA Sample Father of infants

% 95% CI % 95% CI

Birth outside Australia 12.20 (9.67, 15.26) 12.96 (8.60, 19.08)

Education > Year 12 21.68 (18.39, 25.39) 14.81 (10.12, 21.17)

Identify as not

heterosexual

7.56 (5.57, 10.19) 1.25 (0.31, 4.87)

Income < $1,150

AUD weekly

25.42 (21.9, 29.29) 11.11 (7.11, 16.96)

improvement on the previous solution. The 6-class solution,
however, did not show better fit (based on LMR and VLMR p-
values) than the 5-class solution. The selected 5-class solution,
presenting differences between groups in standardized values for
each indicator, is presented in Figure 2. By comparison, Table 3
presents means and 95% CIs of the unstandardized depression
and state anger subscales for the selected five-class LCA model,
alongside pairwise mean comparisons for each construct.

Comparisons demonstrate that across all measures of
depressive symptoms and state anger, participants in the
“Reference” class (Class 1; C1) scored lower than all other classes.
The mean score for depressive symptoms for C1 was in the
“normal” range for DASS classifications of symptom severity
(71). Participants in Class 2 (C2), the “Mild Depression/Mild
Anger” symptoms class, demonstrated lower depression, and
lower anger feelings and verbal anger than those in Class
4 (C4) “Severe Depression/High Anger” and Class 5 (C5)
“Severe Depression/Severe Physical Anger.” On expressing
anger physically, C2 “Mild Depression/Mild Anger” was higher
than C4 “Severe Depression/High Anger” but lower than the
C5 “Severe Depression/Severe Physical Anger.” Participants
in Class 3 (C3), “Mild Depression/Physical Anger,” scored
lower across all measures of depression and state anger then
those in C4 “Severe Depression/High Anger” and C5 “Severe
Depression/Severe Physical Anger.” Similarly, participants in
the C4 “Severe Depression/High Anger” scored lower across all
measures of depression and state anger then those in C5 “Severe
Depression/Severe Physical Anger”. Mean depressive symptoms
scores for C2 and C3 were within the DASS-21 mild symptoms
range whereas scores for C4 and C5 were in the severe depressive
symptoms range (71).

Class Membership and Parent Status
Compared to men in the C1 Reference group (31% fathers), there
was a greater proportion of fathers (vs. non-fathers at Wave 1)
in the C2 Mild Symptom class (48% fathers; OR = 2.05, 95%
CI [1.37, 3.08]) and in the C5 Most Severe Symptom class (49%
fathers; OR= 2.12, 95% CI [1.05, 4.25]). There was little evidence
to suggest the proportion of fathers was different between the C1
and C3 (44% fathers) or C4 (40% fathers) classes (OR= 1.49, 95%
CI [0.80, 2.79] and OR= 1.76, 95% CI [0.85, 3.65], respectively).
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FIGURE 1 | For 83% of participants, the outcome data were assessed in waves subsequent to the assessment of the LCA indicators, anger and depressive

symptoms. For the remainder of the subsample (17%), class indicators and outcomes were assessed cross-sectionally.

Q6

Q7

TABLE 2 | Model fit indices for latent classes: 2- to 6-class solutions.Q21

BIC AIC LMR VLMR Entropy

2-class 5250.941 5195.271 <0.001 <0.001 0.869

3-class 4919.449 4842.368 0.125 0.119 0.866

4-class 4775.567 4677.075 0.004 0.003 0.879

5-class 4701.619 4581.715 0.015 0.013 0.892

6-class 4623.142 4481.827 0.086 0.079 0.889

Class Membership and Parenting Context
Outcomes
Within the subsample of fathers of infants, 49% were in the
C1 Reference class (n = 80), 33% were in the C2 “Mild
Depression /Mild Anger” class (n= 54), 6% were in the C3 “Mild
Depression/Physical Anger” class (n = 9), 6% were in the C4
“Severe Depression/High Anger” class (n = 10), and 6% were in
the C5 “Severe Depression/Severe Physical Anger” class (n= 9).

Table 4 presents the unadjusted and adjusted results from
the linear regression analyses for which each of the outcome
variables (Paternal Postpartum bonding, Paternal Involvement in
childcare, Co-parenting, Alcohol use, Perceived Social Support)
were regressed onto the depression/anger classes.

Compared to the C1 Reference class, only fathers in C5
“Severe Depression/Severe Physical Anger” clearly reported
lower Paternal Postpartum bonding although weak evidence
was found also for poorer bonds felt by fathers in C3 “Mild
Depression/Physical Anger.” Findings did not suggest differences
between the Reference class and any other class on Paternal
Involvement in childcare or Alcohol use. Co-parenting scores
were lower for participants in the C2 “Mild Depression/Mild

Anger,” C4 “Severe Depression/High Anger,” and C5 “Severe
Depression/Severe Physical Anger” classes compared to the C1
Reference class. Finally, Perceived Social Support scores were
lower for fathers in all classes compared to the C1 Reference class.

To determine if the results could be interpreted as longitudinal
findings, we ran analyses again removing fathers with only
wave 1 outcome data. For all outcomes, directions of the
associations were replicated but with less precision in estimates,
presumably because of the smaller sample. We therefore elected
to report results for the full sample of fathers as described from
waves 1 to 3.

DISCUSSION

We identified profiles of depressive symptoms and anger in
men at the normative age for becoming a father. We found
five groups (C1–C5) that differentiated men by their symptom
severity and by the degree to which they experienced the emotion
of anger as a desire to express anger physically. We then found
that compared to the C1 Reference group, there was a higher
probability of being a father in the C2 mild symptoms group and
the C5 severe symptoms group with the most elevated physical
expression of anger. We then investigated effects of symptom
profiles on a subsample of men who had an infant or who went
on to have an infant child in the next 2 years. Compared to the
Reference group fathers, those in all four symptomatic groups
reported significantly lower levels of perceived social support.
Furthermore, compared to the Reference group, fathers in three
of the symptomatic groups reported significantly poorer co-
parenting relationships with their partners. Only fathers with the
most severe symptoms of both depression and physical anger
reported significantly poorer bonding with their infant child.
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FIGURE 2 | Standardized means for symptoms of depression and anger within five latent classes found in men aged 28–32 years. Dep, Depression; Ang, Anger;

Phys, Physical; Sev, Severe. The mean of our sample (z = 0) sat within the DASS-21 designated mild category of depressive symptoms. At one SD above the mean,

the sample sat in the DASS-21 severe category (71).

TABLE 3 | Means and 95% confidence intervals of depression and state anger sub-scales for each of the five latent classes, and significant differences between classes

(n = 535).Q21

Construct C1. Reference C2. Mild Dep/Mild Ang C3. Mild Dep/Phys Ang C4. Sev Dep/High Ang C5. Sev Dep/Sev Phys Ang Sig. contrasts

M 95% CI M 95% CI M 95% CI M 95% CI M 95% CI p < 0.05

Depression 6.48 (5.46, 7.51) 10.62 (9.36, 11.87) 13.00 (10.23, 15.77) 26.25 (23.97, 28.53) 21.63 (18.98, 24.28) 1 < 2, 4, 3, 5

2 < 4, 5 3 <

4, 5 5 < 4

S/Ang-F 8.97 (8.69, 9.24) 13.59 (13.26, 13.93) 14.18 (13.43, 14.92) 17.68 (17.07, 18.29) 19.32 (18.61, 20.04) 1 < 2, 4, 3, 5

2 < 4, 5 3 <

4, 5 4 < 5

S/Ang-V 8.46 (8.20, 8.72) 14.66 (14.34, 14.98) 14.84 (14.13, 15.54) 18.42 (17.84, 19.00) 19.73 (19.06, 20.40) 1 < 2, 4, 3, 5

2 < 4, 5 3 <

4, 5 4 < 5

S/Ang-P 5.53 (5.35, 5.72) 7.50 (7.28, 7.73) 14.35 (13.86, 14.85) 11.17 (10.77, 11.58) 18.57 (18.09, 19.04) 1 < 2, 3, 4, 5

2 < 3, 4, 5 3

> 4, 3 < 5 4

< 5

Dep, Depression; Ang, Anger; Phys, Physical; Sev, Severe; Sig, significant. C1, Reference class; C2 class has mild depressive symptoms and mild levels of anger on all 3 subscales; C3

class has mild depressive symptoms, mild generalized anger and verbal anger and severe levels of physical symptoms; C4 class has severe levels of depressive symptoms and high

levels of anger on all 3 subscales; C5 class has severe levels of depressive symptoms and high levels of generalized and verbal anger and severe levels of physical anger.

Group membership did not predict paternal involvement in
childcare or alcohol use.

The classes that emerged in our sample indicate that feelings
of anger coexist with depressive symptoms in men and that the
degree of felt anger corresponds to the severity of depression.
This finding aligns with arguments that support inclusion of
anger as a diagnostic indicator of male depression (33, 34). Our
study extends understanding of this relationship by showing a

divergence in how anger is felt at different levels of depressive
symptoms. This is best represented visually by the forks in
Figure 2 that split those with mild and severe depressive
symptoms into groups with either higher or lower levels of feeling
their anger as a desire to lash out physically. The items in the
physical anger subscale refer to breaking or banging objects and
to “kicking,” “hitting” and “pounding” a person and are indicative
of risk to family safety.
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TABLE 4 | Unadjusted and adjusted unstandardized effects and 95% confidence intervals (CIs) for regression analyses assessing father-infant context variables predicted

by latent class membership.Q21

Unadjusted Adjusted

C1. Reference group b 95% CI b 95% CI

Paternal postpartum bonding

C2. Mild Dep/Mild Ang −1.04 (−4.06, 1.98) −1.30 (−4.48, 1.87)

C3. Mild Dep/Phys Ang −8.96 (−18.59, 0.68) −9.14 (−18.58, 0.31)

C4. Sev Dep/High Ang −3.88 (−7.86, 0.10) −3.93 (−8.48, 0.62)

C5. Sev Dep/Sev Phys Ang −6.10 (−11.84, −0.36) −7.76 (−14.22, −1.29)

Paternal involvement in childcare

C2. Mild Dep/Mild Ang 0.44 (−0.81, 1.68) 0.87 (−0.37, 2.11)

C3. Mild Dep/Phys Ang −1.67 (−4.22, 0.88) −1.92 (−4.31, 0.46)

C4. Sev Dep/High Ang −0.68 (−3.14, 1.77) −0.38 (−2.74, 1.98)

C5. Sev Dep/Sev Phys Ang 1.09 (−0.45, 2.64) 0.97 (−0.72, 2.67)

Co-parenting

C2. Mild Dep/Mild Ang −4.40 (−8.19, −0.61) −5.46 (−9.51, −1.41)

C3. Mild Dep/Phys Ang −7.23 (−19.71, 5.26) −7.80 (−19.92, 4.31)

C4. Sev Dep/High Ang −12.33 (−18.93, −5.73) −14.05 (−21.05, −7.06)

C5. Sev Dep/Sev Phys Ang −6.06 (−11.53, −0.59) −8.56 (−15.00, −2.12)

Alcohol use

C2. Mild Dep/Mild Ang 0.52 (−0.39, 1.42) 0.26 (−0.65, 1.18)

C3. Mild Dep/Phys Ang 2.08 (−0.02, 4.18) 1.77 (−0.24, 3.77)

C4. Sev Dep/High Ang −0.22 (−1.86, 1.42) −0.16 (−2.05, 1.72)

C5. Sev Dep/Sev Phys Ang −0.09 (−1.77, 1.59) −0.10 (−1.79, 1.59)

Perceived social support

C2. Mild Dep/Mild Ang −4.51 (−8.39, −0.62) −4.14 (−8.29, 0.00)

C3. Mild Dep/Phys Ang −12.49 (−22.48, −2.50) −12.16 (−21.81, −2.50)

C4. Sev Dep/High Ang −8.33 (−14.96, −1.71) −9.63 (−17.50, −1.76)

C5. Sev Dep/Sev Phys Ang −16.00 (−29.86, −2.14) −17.42 (−32.96, −1.88)

Adjusted analyses are adjusted for wave, birthplace, education, household income, child age and child sex; effects significant (in bold) when CIs do not overlap zero. C1–C5 (Class 1

to Class 5); Dep, Depression; Ang, Anger; Phys, Physical; Sev, Severe.

In prior research stronger feelings of anger were reported in
men who engaged in marital violence compared to those who did
not (88). In our sample, almost one in four men reported elevated
levels of physical feelings of anger. Even with mild depressive
symptoms, men in the C3 “Mild Depression/Physical Anger”
group, reported more intense feelings of physical anger than the
C4 “Severe Depression/High Anger” group. In the family context,
these diverging patterns of desire for physical expression of anger
are likely to be important markers of paternal emotional state
as well as risk to maternal mental health, child development
outcomes, and family safety.

Our focus was on the relevance of depressive symptom and
anger profiles for men with infant children or men likely to soon
become fathers. We found that a higher proportion of fathers
were in the C2 Mild symptom group than in the Reference
group. This finding aligns with evidence that fatherhood in
the early years is a period of increased emotional vulnerability
(1, 2, 56) and suggests the need to ensure that services that
interact with families find ways to identify and screen for paternal
mental health risk (89). Importantly, for the purposes of perinatal
paternal screening, it should be noted that C2 class members
endorsed feelings of anger, and of wanting to express anger

verbally, at a full standard deviation higher than the reference
group. Despite this, C2 men with mild symptoms may be less
likely to be identified as at risk because they are less likely
to feel like expressing anger physically. We also found that a
greater proportion of fathers were in the C5 extreme anger
group compared to the Reference group. Possible reasons for
this are speculative and warrant further investigation but may be
related to findings that that those with naturally higher levels of
testosterone are more likely to become fathers, and while most
will experience a postpartum drop in testosterone (59), higher
testosterone may be associated with externalizing behavior (61)
including intimate partner violence in new families (60).

In the subsample of men in our study who were fathers of
infants, or who became fathers in the following 2 years after
depression and anger were assessed, we found that their symptom
profiles were associated with factors relevant to their paternal
functioning, particularly in the interpersonal domain. The first
clear finding was that compared to the Reference class, all fathers
with symptoms of depression and anger frommild to severe were
at greater risk of reporting low perceived social support. Our
measure of social support asked about support from significant
others, friends and family. In line with past research, our finding
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suggests that many fathers may feel alienated from effective
support. In prior research fathers report not seeking support
because of reasons including a belief that the focus should be on
the mother and infant in the postnatal period (89), past negative
experiences when asking for help (90, 91), stigma attached to
revealing emotions and vulnerability (92, 93) and rigid adherence
to masculine values of stoicism and self-reliance (90, 94).

Fathers with depressive symptoms and anger may also lack
motivation to seek support, or may find others are unwilling
to provide support because of negative emotional responses
when it is offered (95). Depressive symptoms may inform the
perception of support and increase the likelihood of negative
appraisals of interactions with others (96). Importantly, in our
sample, effect sizes for these associations increased as group
mean scores on physical anger increased, indicating that the
presentation of angry emotion is a clear obstacle tomen accessing
social support which could be of benefit in managing their
depressive symptoms.

We also found that compared to the Reference group, fathers
with mild to severe symptoms of depression and anger reported
poorer co-parenting relationships with partners. This association
was clearly evident for the C2, C4, and C5 groups. A congruent
effect size was also apparent for the C3 group; however,
confidence intervals around that estimate were wide and so are
interpreted as no association. Co-parenting, which describes the
cooperation and mutual support between parents in relation to
their parenting tasks and decisions, is associated with a range of
child developmental outcomes. Specifically, when co-parenting
relationships are characterized by disagreement, criticism and
conflict, children are at a greater risk of emotional difficulties (97,
98), poorer social competence (99) and lower capacity for theory
of mind (100). Our results are in line with previous research
demonstrating associations between depressive symptoms and
co-parenting (101). A poor co-parenting relationship is also a
perpetuating factor in ongoing depression. In a sample of 129
couples assessed from pregnancy to 30 months postpartum,
mothers and fathers with high negative interactions experienced
steeper increases in depression between 3 and 30 months
postpartum (102). Additionally, fathers who reported lower
positive interactions experienced an increase in anxiety over
the same postpartum period (102). Interventions for families in
conflict may benefit from evidence that anger and depressive
symptoms potentially co-exist in a bi-directional relationship
with co-parenting.

When compared to Reference group fathers, only one group
was at clear risk of poorer father-infant emotional bonds. The
fathers in the C5 group were those with severe symptoms of
depression and the highest scores on physical anger. Brockington
(103), whose work involves assessment, diagnosis and treatment
of maternal-infant bonding, notes that pathological anger
accompanies mother-infant relationship disorders at the extreme
end of the spectrum. Brockington’s own assessment of parent-
infant bonding was designed to screen for risk of infant abuse
(104). The scale of father-infant bonding used in the current
study captures the related construct of tolerance of the child
with questions about annoyance and irritability, impatience and
resentment, which may indicate feelings of anger (5). In prior

research, fathers who perpetrated intimate partner violence were
shown to be less successful in establishing father-infant bonds
than those who were not violent (105). However, the current
study is the first to demonstrate a link between the paternal-infant
bond and co-existing severe depressive symptoms and feelings of
anger experienced as the desire to act out physically.

We found no associations between fathers’ profiles of
depressive symptoms and anger and their alcohol use or
involvement in childcare tasks. The finding for alcohol use is
somewhat surprising given prior studies of associations between
depression and alcohol use (106), and anger and alcohol use
in men generally (107). The lack of an association is important
to note given previous research that includes alcohol use in
latent class analyses to capture male sub-types of depression
(49). Our findings are in line with a community-based study of
Finnish parents that reported no relationship between alcohol
consumption and depressive symptoms in fathers of infants aged
4- to 18-months (108). Similarly, a New Zealand study reported
that fathers whose partners were diagnosed with postpartum
depression had more symptoms of depression and aggression
than men whose partners did not have depression: in line with
our results, there were no differences between groups in alcohol
use (109). However, conflicting findings exist in the literature
with associations between depressive symptoms and alcohol use
reported in “at risk” fathers in the U.S. study of Fragile Families
and Child Well-being (110) and in a community sample in
Brazil (3). In our study, the AUDIT-C mean score indicated risky
levels of alcohol use but was below the most accurate cutoff
(≥5) for identifying drinking above recommended weekly limits
(111) or for detecting diagnosis of alcohol use disorder (112).
In Australia, between 38 and 46% of adult men aged 25–39
years, report consuming alcohol above single occasion national
risk guidelines (113). In such populations, where normative
alcohol consumption by adult males is highly prevalent at levels
characterized as “at risk” (114), drinking levels may not be
differentiated by the risk indicators in our profiles. Or it may be
that fathers who have otherwise healthy mental health profiles
may turn to alcohol as a relaxant to adjust to the normative
stress of the transition to parenthood (58, 110). In a large analysis
of three Australian and New Zealand cohort studies there was
little evidence of new fathers reducing pre-conception risky
drinking behaviors over the transition to parenthood (115). Prior
prospective evidence also suggests that there is a stronger causal
relationship between alcohol use and subsequent depression
than vice versa (116). In our study we measured depressive
symptoms prior to alcohol use, which may also explain the lack
of association.

The finding that class membership was not associated with
father involvement in childcare was also surprising. In previous
research, paternal depression has been found to be negatively
associated with father involvement, including time spent together
(117); however, measures of this construct vary across studies.
In the current study, our questions were entirely task oriented
and fathers reported overall higher involvement in tasks such as
feeding and clothing infants [M = 14.08 (SD = 3.44)] than in
the Japanese cohort study in which the measure was originally
reported [M = 10.04 (SD= 3.2)] (78). It is possible that proximal
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demands within the home or parental divisions of childcare tasks
may be stronger determinants of engagement in these types of
tasks than symptoms of emotional health (118). It is also possible
that responses were biased by social desirability given growing
expectations for a balanced division of parenting duties (119).

The current study has a number of strengths and limitations.
A strength was the availability of longitudinal data on
preconception and perinatal fathers given that paternal mental
health has gained considerably less attention in research than
maternal mental health. While the subsample of fathers used to
examine family adjustment outcomes included a small number
of men who reported outcomes concurrent with LCA measures,
we found no interpretative differences in results when these
men were excluded from the analyses. Therefore, the current
results can be interpreted as prospective findings demonstrating
longitudinal associations between men’s patterns of depression
and anger on paternal outcomes, 1 to 2 years later. This suggests
a potential window for either pre-conception or antenatal
intervention with fathers experiencing these symptoms.

A high proportion of our sample reported depressive
symptom severity above the “normal” range, suggesting our
sample are at higher risk than the general population. A Swedish
study of 447 fathers similarly found high rates of depressive
symptoms (120). Both our study and the Swedish study recruited
participants largely online where men at higher risk of mental
health issues are potentially more likely to self-select (121, 122).
Notwithstanding, we did not aim to recruit a representative
sample. Our study focus is not on prevalence, but rather
on understanding risk relationships and so, for our purposes,
sampling men at risk of psychosocial problems increases our
statistical power to detect associations of interest.

As is common in longitudinal studies, we experienced
some level of attrition; however, our retention of 83% of
participants across at least two waves is comparatively high
when compared to other cohort studies of men (123). We
also used multiple imputation to minimize biases introduced
by participants who missed a wave or were lost to follow-
up. Another retention strategy was to limit the length of our
annual surveys. This necessitated the use of short-form self-
report screening instruments. We selected measures widely used
and validated in epidemiological studies but acknowledge that
these can lack the precision of clinical diagnostic instruments
and interviews.

The current research has implications for clinicians working
with men generally and with future and current fathers of infants.
We present clear evidence of patterns of depressive symptoms
and anger in men providing insight into possible manifestations
of male emotional vulnerability. This evidence is important
because not only do some men minimize or not recognize their
own symptoms of depression but cliniciansmay alsomisinterpret
indicators of risk because of their own gender biases (42, 44).
In the context of perinatal care, some health care practitioners
have reported apprehension about engaging with fathers because
of the possibility of being met with anger (124). Practitioners
who have trained specifically in paternal engagement have higher
levels of confidence in their capacity to interact with fathers
(125). If anger is a common symptom of men’s depression

and depression is a risk to partner mental health and child
development, then widespread practitioner training is warranted
for engaging fathers who feel anger.

It is also important to acknowledge that fathers in this
sample whose anger was experienced as a desire to be physically
aggressive were the minority. A desire to express anger verbally
was more common and if acted upon in the family home may
be experienced by partners and children as threatening and
emotionally abusive (126). Internalized feelings of anger may also
be experienced as self-criticism (127) and perpetuate depressive
symptoms which may in turn increase risk for physical health
problems particularly coronary heart disease (122). Capturing
variation in sub-presentations of anger is therefore an important
consideration in the development of perinatal mental health
screening instruments for fathers.

CONCLUSIONS

This study was the first to identify profiles of anger and depressive
symptoms in men at the normative age for becoming a father.
The five profiles that emerged were differentiated by symptom
severity and by feelings of wanting to express anger physically. In
a sub-sample of men with infants up to 18 months postpartum,
compared to fathers in the Reference class, those with elevated
symptoms reported lower social support and poorer co-parenting
and those with the most severe symptoms reported problems
bonding with their infant children. The results contribute to
the current debate on the role of anger in male depressive
symptomatology and are relevant to public health decision-
making about paternal screening for postpartum mental health
risk and for health care practitioner understanding of possible
clinical presentations of men’s depression. Most importantly, our
results indicate a co-existing interpersonal risk of depression and
anger that may be relevant to family safety, partner mental health
and child developmental outcomes.

DATA AVAILABILITY STATEMENT
Q9

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT
Q10

The studies involving human participants were reviewed and
approved by Deakin University, Faculty of Health, Human Ethics
Advisory Group. The patients/participants provided their written
informed consent to participate in this study.

AUTHOR CONTRIBUTIONS
Q11

JM, TH, LD, HS, CO, RF, TK, and JW: conceptualization and Q23

study design. CG, JM, GY, LG, LF, LD, and TH: specific study
data experts. CG, GY, LG, and TH: statistical analyses. JM,
LF, TH, and LD: literature review. JM, TH, CG, CO, GY, and
LG: interpretation of results. JM and TH: drafting original
introduction and conclusion. LG, CG, LF, TH, GY, and JM:

Frontiers in Psychiatry | www.frontiersin.org 10 November 2020 | Volume 11 | Article 578114

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


1141

1142

1143

1144

1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

1156

1157

1158

1159

1160

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

1221

1222

1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

1237

1238

1239

1240

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

Macdonald et al. Paternal Depression and Anger

drafting of original methods. LG, TH, GY, LF, and JM: drafting
of original results. JM, CG, LF, TH, LG, GY, LD, HS, RF, TK, JW,
JM, and CO: critical revision of manuscript and final acceptance
of manuscript: all authors. All authors contributed to the article
and approved the submitted version.

ACKNOWLEDGMENTS
Q12

The authors would like to thank the men who are participants
in the Men and Parenting Pathways study for their time and
invaluable contributions to each annual survey.

REFERENCES

1. Paulson JF, Bazemore SD. Prenatal and postpartum depression in fathers

and its association with maternal depression: a meta-analysis. JAMA. (2010)

303:1961–9. doi: 10.1001/jama.2010.605

2. Cameron EE, Sedov ID, Tomfohr-Madsen LM. Prevalence of paternal

depression in pregnancy and the postpartum: an updated meta-analysis. J

Affect Disord. (2016) 206:189–203. doi: 10.1016/j.jad.2016.07.044

3. Pinheiro RT, Magalhães PVS, Horta BL, Pinheiro KAT, da Silva RA, Pinto

RH. Is paternal postpartum depression associated with maternal postpartum

depression? Population-based study in Brazil. Acta Psychiatr Scand. (2006)

113:230–2. doi: 10.1111/j.1600-0447.2005.00708.x

4. Boyce P, Condon J, Barton J, Corkindale C. First-time fathers’ study:

psychological distress in expectant fathers during pregnancy. Aust N Z J

Psychiatry. (2007) 41:718–25. doi: 10.1080/00048670701517959

5. Condon JT, Corkindale CJ, Boyce P. Assessment of postnatal paternal–infant

attachment: development of a questionnaire instrument. J Reprod Infant

Psychol. (2008) 26:195–210. doi: 10.1080/02646830701691335

6. Condon J, Corkindale C, Boyce P, Gamble E. A longitudinal study of father-

to-infant attachment: antecedents and correlates. J Reprod Infant Psychol.

(2013) 31:15–30. doi: 10.1080/02646838.2012.757694

7. Wynter K, Rowe H, Tran T, Fisher J. Factors associated with father-

to-infant attachment at 6 months postpartum: a community-based

study in Victoria, Australia. J Reprod Infant Psychol. (2016) 34:185–95.

doi: 10.1080/02646838.2015.1136051

8. Ramchandani PG, Psychogiou L, Vlachos H, Iles J, Sethna V, Netsi E, et

al. Paternal depression: an examination of its links with father, child and

family functioning in the postnatal period.Depress Anxiety. (2011) 28:471–7.

doi: 10.1002/da.20814

9. Wee KY, Skouteris H, Pier C, Richardson B, Milgrom J. Correlates of ante-

and postnatal depression in fathers: a systematic review. J Affect Disord.

(2011) 130:358–77. doi: 10.1016/j.jad.2010.06.019

10. Davis RN, Davis MM, Freed GL, Clark SJ. Fathers’ depression related

to positive and negative parenting behaviors with 1-year-old children.

Pediatrics. (2011) 127:612. doi: 10.1542/peds.2010-1779

11. Koch S, De Pascalis L, Vivian F, Meurer Renner A, Murray L, Arteche

A. Effects of male postpartum depression on father–infant interaction: the

mediating role of face processing. Infant Ment Health J. (2019) 40:263–76.

doi: 10.1002/imhj.21769

12. Gentile S, Fusco ML. Untreated perinatal paternal depression:

effects on offspring. Psychiatry Res. (2017) 252:325–32.

doi: 10.1016/j.psychres.2017.02.064

13. Fletcher RJ, Feeman E, Garfield C, Vimpani G. The effects of early paternal

depression on children’s development. Med J Aust. (2011) 195:685–9.

doi: 10.5694/mja11.10192

14. Ramchandani P, Stein A, Evans J, O’Connor TG, team As.

Paternal depression in the postnatal period and child development:

a prospective population study. Lancet. (2005) 365:2201–5.

doi: 10.1016/S0140-6736(05)66778-5

15. Ramchandani PG, Stein A, O’Connor TG, Heron J, Murray L, Evans J.

Depression in men in the postnatal period and later child psychopathology:

a population cohort study. J Am Acad Child Adolesc Psychiatry. (2008)

47:390–8. doi: 10.1097/CHI.0b013e31816429c2

16. Spry E, Giallo R, Moreno-Betancur M, Macdonald J, Becker D, Borschmann

R, et al. Preconception prediction of expectant fathers’ mental health:

20-year cohort study from adolescence. BJPsych Open. (2018) 4:58–60.

doi: 10.1192/bjo.2017.10

17. Thomson KC, Romaniuk H, Greenwood CJ, Letcher P, Spry E, Macdonald

JA, et al. Adolescent antecedents of maternal and paternal perinatal

depression: a 36-year prospective cohort. Psychol Med. (2020) 1–8.

doi: 10.1017/S0033291720000902 Q19

18. Eid RS, Gobinath AR, Galea LAM. Sex differences in depression: insights

from clinical and preclinical studies. Prog Neurobiol. (2019) 176:86–102.

doi: 10.1016/j.pneurobio.2019.01.006

19. Hyde JS, Mezulis AH, Abramson LY. The ABCs of Depression: integrating

affective, biological, and cognitive models to explain the emergence of

the gender difference in depression. Psychol Rev. (2008) 115:291–313.

doi: 10.1037/0033-295X.115.2.291

20. Kuehner C. Why is depression more common among

women than among men? Lancet Psychiatry. (2017) 4:146–58.

doi: 10.1016/S2215-0366(16)30263-2

21. Seedat S, Scott KM, Angermeyer MC, Berglund P, Bromet EJ, Brugha

TS, et al. Cross-national associations between gender and mental

disorders in the World Health Organization World mental health surveys.

Arch Gen Psychiatry. (2009) 66:785–95. doi: 10.1001/archgenpsychiatry.

2009.36

22. Breslau J, Gilman SE, Stein BD, Ruder T, Gmelin T, Miller E. Sex differences

in recent first-onset depression in an epidemiological sample of adolescents.

Transl Psychiatry. (2017) 7:e1139. doi: 10.1038/tp.2017.105

23. Luppa M, Sikorski C, Luck T, Ehreke L, Konnopka A, Wiese B,

et al. Age- and gender-specific prevalence of depression in latest-life-

systematic review and meta-analysis. J Affect Disord. (2012) 136:212–21.

doi: 10.1016/j.jad.2010.11.033

24. Kong L, Chen K, Womer F, Jiang W, Luo X, Driesen N, et al. Sex

differences of gray matter morphology in cortico-limbic-striatal neural

system in major depressive disorder. J Psychiatr Res. (2013) 47:733–9.

doi: 10.1016/j.jpsychires.2013.02.003

25. Labonté B, EngmannO, Purushothaman I, Menard C, Tan C, Scarpa JR, et al.

Sex-specific transcriptional signatures in human depression.NatMed. (2017)

23:1102–11. doi: 10.1038/nm.4386

26. Westley CJ, Amdur RL, Irwig MS. High rates of depression and depressive

symptoms among men referred for borderline testosterone levels. J Sex Med.

(2015) 12:1753–60. doi: 10.1111/jsm.12937

27. Cohen LS, Soares CN, Vitonis AF, Otto MW, Harlow BL. Risk for

new onset of depression during the menopausal transition: the harvard

study of moods and cycles. Arch Gen Psychiatry. (2006) 63:385–90.

doi: 10.1001/archpsyc.63.4.385

28. Martin LA, Neighbors HW, Griffith DM. The experience of

symptoms of depression in men vs women: analysis of the national

comorbidity survey replication. JAMA Psychiatry. (2013) 70:1100–6.

doi: 10.1001/jamapsychiatry.2013.1985

29. Cole BP, DavidsonMM. Exploring men’s perceptions about male depression.

Psychol Men Masculinities. (2019) 20:459–66. doi: 10.1037/men0000176

30. Romans SE, Clarkson RF. Crying as a gendered indicator of depression. J

Nerv Ment Dis. (2008) 196:237–43. doi: 10.1097/NMD.0b013e318166350f

31. Addis ME. Gender and depression in men. Clin Psychol. (2008) 15:153–68.

doi: 10.1111/j.1468-2850.2008.00125.x

32. Kuehner C. Is It all depression? Soc Psychiatry Psychiatr Epidemiol. (2014)

71:2013–4. doi: 10.1001/jamapsychiatry.2013.4334

33. Rice SM, Fallon BJ, Aucote HM, Möller-Leimkühler AM. Development

and preliminary validation of the male depression risk scale: furthering

the assessment of depression in men. J Affect Disord. (2013) 151:950–8.

doi: 10.1016/j.jad.2013.08.013

34. Branney P, White A. Big boys don’t cry: depression and men. Adv Psychiatric

Treat. (2008) 14:256–62. doi: 10.1192/apt.bp.106.003467

35. Cochran SV, Rabinowitz FE. Gender-sensitive recommendations for

assessment and treatment of depression in men. Prof Psychol. (2003) 34:132–

40. doi: 10.1037/0735-7028.34.2.132

Frontiers in Psychiatry | www.frontiersin.org 11 November 2020 | Volume 11 | Article 578114

https://doi.org/10.1001/jama.2010.605
https://doi.org/10.1016/j.jad.2016.07.044
https://doi.org/10.1111/j.1600-0447.2005.00708.x
https://doi.org/10.1080/00048670701517959
https://doi.org/10.1080/02646830701691335
https://doi.org/10.1080/02646838.2012.757694
https://doi.org/10.1080/02646838.2015.1136051
https://doi.org/10.1002/da.20814
https://doi.org/10.1016/j.jad.2010.06.019
https://doi.org/10.1542/peds.2010-1779
https://doi.org/10.1002/imhj.21769
https://doi.org/10.1016/j.psychres.2017.02.064
https://doi.org/10.5694/mja11.10192
https://doi.org/10.1016/S0140-6736(05)66778-5
https://doi.org/10.1097/CHI.0b013e31816429c2
https://doi.org/10.1192/bjo.2017.10
https://doi.org/10.1017/S0033291720000902
https://doi.org/10.1016/j.pneurobio.2019.01.006
https://doi.org/10.1037/0033-295X.115.2.291
https://doi.org/10.1016/S2215-0366(16)30263-2
https://doi.org/10.1001/archgenpsychiatry.2009.36
https://doi.org/10.1038/tp.2017.105
https://doi.org/10.1016/j.jad.2010.11.033
https://doi.org/10.1016/j.jpsychires.2013.02.003
https://doi.org/10.1038/nm.4386
https://doi.org/10.1111/jsm.12937
https://doi.org/10.1001/archpsyc.63.4.385
https://doi.org/10.1001/jamapsychiatry.2013.1985
https://doi.org/10.1037/men0000176
https://doi.org/10.1097/NMD.0b013e318166350f
https://doi.org/10.1111/j.1468-2850.2008.00125.x
https://doi.org/10.1001/jamapsychiatry.2013.4334
https://doi.org/10.1016/j.jad.2013.08.013
https://doi.org/10.1192/apt.bp.106.003467
https://doi.org/10.1037/0735-7028.34.2.132
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


1255

1256

1257

1258

1259

1260

1261

1262

1263

1264

1265

1266

1267

1268

1269

1270

1271

1272

1273

1274

1275

1276

1277

1278

1279

1280

1281

1282

1283

1284

1285

1286

1287

1288

1289

1290

1291

1292

1293

1294

1295

1296

1297

1298

1299

1300

1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312

1313

1314

1315

1316

1317

1318

1319

1320

1321

1322

1323

1324

1325

1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

Macdonald et al. Paternal Depression and Anger

36. Möller-Leimkühler AM, Bottlender R, Strauß A, Rutz W. Is there

evidence for a male depressive syndrome in inpatients with major

depression? J Affect Disord. (2004) 80:87–93. doi: 10.1016/S0165-0327(03)

00051-X

37. Rutz W, Knorring LV, Rihmer Z, Jan W. Prevention of male

suicides: lessons from Gotland study. Lancet. (1995) 345:524.

doi: 10.1016/S0140-6736(95)90622-3

38. Genuchi MC. Anger and hostility as primary externalizing features of

depression in college men. Int J Mens Health. (2015) 14:113–28.Q20

39. Oliffe JL, Phillips MJ. Men, depression and masculinities: a

review and recommendations. J Mens Health. (2008) 5:194–202.

doi: 10.1016/j.jomh.2008.03.016

40. Genuchi MC, Valdez JN. The role of anger as a component of a

masculine variation of depression. Psychol Men Masculinity. (2014) 16:149–

59. doi: 10.1037/a0036155

41. Genuchi MC, Mitsunaga LK. Sex differences in masculine depression:

externalizing symptoms as a primary feature of depression in men. J Mens

Stud. (2015) 23:243–51. doi: 10.1177/1060826514561986

42. Möller-Leimkühler AM. Barriers to help-seeking by men: a review of

sociocultural and clinical literature with particular reference to depression.

J Affect Disord. (2002) 71:1–9. doi: 10.1016/S0165-0327(01)00379-2

43. Pirkis J, Spittal MJ, Keogh L, Mousaferiadis T, Currier D. Masculinity

and suicidal thinking. Soc Psychiatry Psychiatr Epidemiol. (2017) 52:319–27.

doi: 10.1007/s00127-016-1324-2

44. Fields AJ, Cochran SV. Men and depression: current perspectives

for health care professionals. Am J Lifestyle Med. (2010) 5:92–100.

doi: 10.1177/1559827610378347

45. Winkler D, Pjrek E, Kasper S. Anger attacks in depression-evidence

for a male depressive syndrome. Psychother Psychosom. (2005) 74:303–7.

doi: 10.1159/000086321

46. Fletcher R, StGeorge J, Newman L, Wroe J. Male callers to an Australian

perinatal depression and anxiety help line—understanding issues and

concerns. Infant Ment Health J. (2020) 41:145–57. doi: 10.1002/imhj.

21829

47. Spielberger CD. STAXI-2: State-Trait Anger Expression Inventory-2:

Professional Manual. Psychological Assessment Resources (1999).

48. Laursen B, Hoff E. Person-centered and variable-centered

approaches to longitudinal data. Merrill Palmer Q. (2006) 52:377–89.

doi: 10.1353/mpq.2006.0029

49. Rice SM, Oliffe JL, Kealy D, Ogrodniczuk JS. Male Depression subtypes

and suicidality: latent profile analysis of internalizing and externalizing

symptoms in a representative canadian sample. J Nerv Ment Dis. (2018)

206:169–72. doi: 10.1097/NMD.0000000000000739

50. Hoaken PNS, Stewart SH. Drugs of abuse and the elicitation

of human aggressive behavior. Addict Behav. (2003) 28:1533–54.

doi: 10.1016/j.addbeh.2003.08.033

51. Hallfors DD, Waller MW, Bauer D, Ford CA, Halpern CT. Which comes

first in adolescence—sex and drugs or depression? Am J Prev Med. (2005)

29:163–70. doi: 10.1016/j.amepre.2005.06.002

52. Spielberger CD, Reheiser EC. Assessment of emotions: anxiety,

anger, depression, and curiosity. Appl Psychol. (2009) 1:271–302.

doi: 10.1111/j.1758-0854.2009.01017.x

53. Sawyer SM, Azzopardi PS, Wickremarathne D, Patton GC. The

age of adolescence. Lancet Child Adolesc Health. (2018) 2:223–8.

doi: 10.1016/S2352-4642(18)30022-1

54. Tucker JS, Ellickson PL, Collins RL, Klein DJ. Are drug experimenters

better adjusted than abstainers and users?: a longitudinal study

of adolescent marijuana use. J Adolesc Health. (2006) 39:488–94.

doi: 10.1016/j.jadohealth.2006.03.012

55. Arnett JJ. Emerging adulthood: a theory of development from

the late teens through the twenties. Am Psychol. (2000) 5:469.

doi: 10.1037/0003-066X.55.5.469

56. Giallo R, Cooklin A, Zerman N, Vittorino R. Psychological

distress of fathers attending an Australian early parenting service

for early parenting difficulties. Clin Psychol. (2013) 17:46–55.

doi: 10.1111/j.1742-9552.2012.00044.x

57. Parfitt Y, Ayers S. Transition to parenthood and mental health in first-time

parents. Infant Ment Health J. (2014) 35:263–73. doi: 10.1002/imhj.21443

58. Philpott LF, Leahy-Warren P, FitzGerald S, Savage E. Stress in fathers in

the perinatal period: a systematic review. Midwifery. (2017) 55:113–27.

doi: 10.1016/j.midw.2017.09.016

59. Gettler LT, McDade TW, Feranil AB, Kuzawa CW. Longitudinal evidence

that fatherhood decreases testosterone in human males. Proc Natl Acad Sci

USA. (2011) 108:16194–9. doi: 10.1073/pnas.1105403108

60. Saxbe DE, Schetter CD, Simon CD, Adam EK, Shalowitz MU. High paternal

testosteronemay protect against postpartum depressive symptoms in fathers,

but confer risk to mothers and children.Hormones Behav. (2017) 95:103–12.

doi: 10.1016/j.yhbeh.2017.07.014

61. Booth A, Johnson DR, Granger DA. Testosterone and men’s depression:

the role of social behavior. J Health Soc Behav. (1999) 40:130–40.

doi: 10.2307/2676369

62. Australian Bureau of Statistics. 3301.0–Births, Australia, 2016. (2016). Q22

63. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research

electronic data capture (REDCap)—a metadata-driven methodology and

workflow process for providing translational research informatics support.

J Biomed Inform. (2009) 42:377–81. doi: 10.1016/j.jbi.2008.08.010

64. Australian Bureau of Statistics. Socio-Economic Indexes for Areas for

Australia(SEIFA), 2016 (cat. no. 2033.0.55.001). Canberra, ACT (2018).

65. Australian Bureau of Statistics. 6227.0-Education and Work, Australia, May

2019. Canberra, ACT (2019).

66. Australian Bureau of Statistics. 412250DS0001 Gender Indicators, Australia,

November 2019. Canberra, ACT (2019).

67. Australian Bureau of Statistics. 2071.0 Census of Population and Housing:

Reflecting Australia-Stories from the Census-Cultural Diversity. Canberra,

ACT (2017).

68. Australian Bureau of Statistics. 2071.0 Census of Population and Housing:

Reflecting Australia-Storries from the Census 2016-Aboriginal and Torres

Strait Islander Population. Canberra, ACT (2017).

69. Australian Bureau of Statistics. 4159.0-General Social Survey: Summary

Results, Australia, 2014. Canberra, ACT (2015).

70. Australian Bureau of Statistics. 3303.0-Causes of Death, Australia, 2018.

Canberra, ACT (2019).

71. Lovibond SH, Lovibond PF.Manual for the Depression Anxiety Stress Scales.

2nd ed. Sydney: Psychology Foundation (1995). doi: 10.1037/t01004-000

72. Antony MM, Bieling PJ, Cox BJ, Enns MW, Swinson RP. Psychometric

properties of the 42-item and 21-item versions of the depression anxiety

stress scales in clinical groups and a community sample. Psychol Assess.

(1998) 10:176–81. doi: 10.1037/1040-3590.10.2.176

73. Henry JD, Crawford JR. The short-form version of the depression

anxiety stress scales (DASS-21): construct validity and normative data

in a large non-clinical sample. Br J Clin Psychol. (2005) 44:227–39.

doi: 10.1348/014466505X29657

74. Sinclair SJ, Siefert CJ, Slavin-Mulford JM, Stein MB, Renna M, Blais MA.

Psychometric evaluation and normative data for the depression, anxiety, and

stress scales-21 (DASS-21) in a nonclinical sample of U.S. adults. Eval Health

Prof. (2012) 35:259–79. doi: 10.1177/0163278711424282

75. Ng F, Trauer T, Dodd S, Callaly T, Campbell S, Berk M. The validity

of the 21-item version of the depression anxiety stress scales as a

routine clinical outcome measure. Acta Neuropsychiatrica. (2007) 5:304.

doi: 10.1111/j.1601-5215.2007.00217.x

76. de Cock ESA, Henrichs J, Klimstra TA, Janneke BM, Maas A, Vreeswijk

CMJM, Meeus WHJ, et al. Longitudinal associations between parental

bonding, parenting stress, and executive functioning in toddlerhood. J Child

Family Stud. (2017) 26:1723–33. doi: 10.1007/s10826-017-0679-7

77. Feinberg ME, Brown LD, Kan ML. A multi-domain self-report measure of

coparenting. Parenting. (2012) 12:1–21. doi: 10.1080/15295192.2012.638870

78. Fujiwara T, OkuyamaM, Takahashi K. Paternal involvement in childcare and

unintentional injury of young children: a population-based cohort study in

Japan. Int J Epidemiol. (2010) 39:588–97. doi: 10.1093/ije/dyp340

79. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional

scale of perceived social support. J Pers Assess. (1988) 52:30–41.

doi: 10.1207/s15327752jpa5201_2

80. Osman A, Lamis DA, Freedenthal S, Gutierrez PM, McNaughton-Cassill M.

The multidimensional scale of perceived social support: analyses of internal

reliability, measurement invariance, and correlates across gender. J Pers

Assess. (2014) 96:103–12. doi: 10.1080/00223891.2013.838170

Frontiers in Psychiatry | www.frontiersin.org 12 November 2020 | Volume 11 | Article 578114

https://doi.org/10.1016/S0165-0327(03)00051-X
https://doi.org/10.1016/S0140-6736(95)90622-3
https://doi.org/10.1016/j.jomh.2008.03.016
https://doi.org/10.1037/a0036155
https://doi.org/10.1177/1060826514561986
https://doi.org/10.1016/S0165-0327(01)00379-2
https://doi.org/10.1007/s00127-016-1324-2
https://doi.org/10.1177/1559827610378347
https://doi.org/10.1159/000086321
https://doi.org/10.1002/imhj.21829
https://doi.org/10.1353/mpq.2006.0029
https://doi.org/10.1097/NMD.0000000000000739
https://doi.org/10.1016/j.addbeh.2003.08.033
https://doi.org/10.1016/j.amepre.2005.06.002
https://doi.org/10.1111/j.1758-0854.2009.01017.x
https://doi.org/10.1016/S2352-4642(18)30022-1
https://doi.org/10.1016/j.jadohealth.2006.03.012
https://doi.org/10.1037/0003-066X.55.5.469
https://doi.org/10.1111/j.1742-9552.2012.00044.x
https://doi.org/10.1002/imhj.21443
https://doi.org/10.1016/j.midw.2017.09.016
https://doi.org/10.1073/pnas.1105403108
https://doi.org/10.1016/j.yhbeh.2017.07.014
https://doi.org/10.2307/2676369
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1037/t01004-000
https://doi.org/10.1037/1040-3590.10.2.176
https://doi.org/10.1348/014466505X29657
https://doi.org/10.1177/0163278711424282
https://doi.org/10.1111/j.1601-5215.2007.00217.x
https://doi.org/10.1007/s10826-017-0679-7
https://doi.org/10.1080/15295192.2012.638870
https://doi.org/10.1093/ije/dyp340
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1080/00223891.2013.838170
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


1369

1370

1371

1372

1373

1374

1375

1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

Macdonald et al. Paternal Depression and Anger

81. Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA. The

AUDIT alcohol consumption questions (AUDIT-C): an effective brief

screening test for problem drinking. Arch Intern Med. (1998) 158:1789–95.

doi: 10.1001/archinte.158.16.1789

82. Bradley KA, DeBenedetti AF, Volk RJ, Williams EC, Frank D, Kivlahan DR.

AUDIT-C as a brief screen for alcohol misuse in primary care. Alcohol Clin

Exp Res. (2007) 31:1208–17. doi: 10.1111/j.1530-0277.2007.00403.x

83. Gordon AJ, Maisto SA, McNeil M, Kraemer KL, Conigliaro RL, Kelley

ME, et al. Three questions can detect hazardous drinkers. J Fam Pract.

(2001) 50:313–20.Q20

84. Muthén LK, Muthén BO. Mplus User’s Guide. 8th ed. Los Angeles, CA:

Muthén & Muthén (2017).

85. Statacorp. Stata Statistical Software: Release 16. College Station, TX:

StataCorp LLC (2019).

86. Bodner TE. What improves with increased missing data

imputations? Struct Equation Model. Multidiscipl J. (2008) 15:651–75.

doi: 10.1080/10705510802339072

87. Rubin DB. Mulitple Imputation for Nonresponse in Surveys. New York, NY:

Wiley (2004).

88. Barbour KA, Eckhardt CI, Davison GC, Kassinove H. The experience and

expression of anger in maritally violent and maritally discordant-nonviolent

men. Behav Ther. (1998) 29:173–91. doi: 10.1016/S0005-7894(98)80001-4

89. Fletcher R, Dowse E, St George J, Payling T. Mental health screening of

fathers attending early parenting services in Australia. J Child Health Care.

(2017)21:498–508. doi: 10.1177/1367493517732166

90. Nash M. “It’s just good to get a bit of man-talk out in the open”:

Men’s experiences of father-only antenatal preparation classes in

Tasmania, Australia. Psychol Men Masculinity. (2018) 19:298–307.

doi: 10.1037/men0000102

91. Rowe HJ, Holton S, Fisher JRW. Postpartum emotional support: a qualitative

study of women’s and men’s anticipated needs and preferred sources. Aust J

Prim Health. (2013) 19:46–52. doi: 10.1071/PY11117

92. Rominov H, Giallo R, Pilkington PD, Whelan TA. ’Getting help for yourself

is a way of helping your baby: “Fathers” experiences of support for mental

health and parenting in the perinatal period. Psychol MenMasculinity. (2018)

19:457–68. doi: 10.1037/men0000103

93. Schuppan KM, Roberts R, Powrie R. Paternal perinatal mental health: at-

risk fathers’ perceptions of help-seeking and screening. J Mens Stud. (2019)

27:307–28. doi: 10.1177/1060826519829908

94. Giallo R, Dunning M, Gent A. Attitudinal barriers to help-seeking and

preferences for mental health support among Australian fathers. J Reprod

Infant Psychol. (2017) 35:236–47. doi: 10.1080/02646838.2017.1298084

95. Spector AZ. Fatherhood and depression: a review of risks, effects,

and clinical application. Issues Ment Health Nurs. (2006) 27:867–83.

doi: 10.1080/01612840600840844

96. Steger MF, Kashdan TB. Depression and everyday social activity, belonging,

and well-being. J Couns Psychol. (2009) 56:289–300. doi: 10.1037/a0015416

97. Teubert D, Pinquart M. The association between coparenting and child

adjustment: a meta-analysis. Parenting Sci Pract. (2010) 10:286–307.

doi: 10.1080/15295192.2010.492040

98. Katz LF, Low SM. Marital violence, co-parenting, and family-level processes

in relation to children’s adjustment. J Fam Psychol. (2004) 18:372–82.

doi: 10.1037/0893-3200.18.2.372

99. Cabrera NJ, Scott M, Fagan J, Steward-Streng N, Chien N. Coparenting

and children’s school readiness: a mediational model. Fam Process. (2012)

51:307–24. doi: 10.1111/j.1545-5300.2012.01408.x

100. Favez N, Lopes F, Bernard M, Frascarolo F, Lavanchy Scaiola C, Corboz-

Warnery A, et al. The development of family alliance from pregnancy to

toddlerhood and child outcomes at 5 years. Fam Process. (2012) 51:542–56.

doi: 10.1111/j.1545-5300.2012.01419.x

101. Feinberg ME, Kan ML. Establishing family foundations: intervention effects

on coparenting, parent/infant well-being, and parent-child relations. J Fam

Psychol. (2008) 22:253–63. doi: 10.1037/0893-3200.22.2.253

102. Figueiredo B, Canário C, Tendais I, Pinto TM, Kenny DA, Field T. Couples’

relationship affects mothers’ and fathers’ anxiety and depression trajectories

over the transition to parenthood. J Affect Disord. (2018) 238:204–12.

doi: 10.1016/j.jad.2018.05.064

103. Brockington IF. Postpartum psychiatric disorders. Lancet. (2004) 363:303–

10. doi: 10.1016/S0140-6736(03)15390-1

104. Brockington IF, Fraser C, Wilson D. The postpartum bonding

questionnaire: a validation. Arch Womens Ment Health. (2006) 9:233–42.

doi: 10.1007/s00737-006-0132-1

105. Nishigori H, Obara T, Nishigori T, Metoki H, Mizuno S, Ishikuro M,

et al. Mother-to-infant bonding failure and intimate partner violence

during pregnancy as risk factors for father-to-infant bonding failure

at 1 month postpartum: an adjunct study of the Japan environment

and children’s study. J Matern Fetal Neonatal Med. (2018) 33:2789–96.

doi: 10.1080/14767058.2018.1560414

106. Jane-Llopis EVA, Matytsina I. Mental health and alcohol, drugs and tobacco:

a review of the comorbidity between mental disorders and the use of

alcohol, tobacco and illicit drugs. Drug Alcohol Rev. (2006) 25:515–36.

doi: 10.1080/09595230600944461

107. Birkley EL, Eckhardt CI. Anger, hostility, internalizing negative emotions,

and intimate partner violence perpetration: a meta-analytic review. Clin

Psychol Rev. (2015) 37:40–56. doi: 10.1016/j.cpr.2015.01.002

108. Luoma I, Puura K, Mäntymaa M, Latva R, Salmelin R, Tamminen T. Fathers’

postnatal depressive and anxiety symptoms: an exploration of links with

paternal, maternal, infant and family factors. Nord J Psychiatry. (2013)

67:407–13. doi: 10.3109/08039488.2012.752034

109. Roberts SL, Roberts SL, Bushnell JA, Roberts SL, Bushnell JA, Collings

SC, et al. Psychological health of men with partners who have

post-partum depression. Aust N Z J Psychiatry. (2006) 40:704–11.

doi: 10.1080/j.1440-1614.2006.01871.x

110. Bronte-Tinkew J, Moore KA, Matthews G, Carrano J. Symptoms of

major depression in a sample of fathers of infants: sociodemographic

correlates and links to father involvement. J Fam Issues. (2007) 28:61–99.

doi: 10.1177/0192513X06293609

111. Khadjesari Z, White IR, McCambridge J, Marston L, Wallace P,

Godfrey C, et al. Validation of the AUDIT-C in adults seeking help

with their drinking online. Addict Sci Clin Pract. (2017) 12:1–11.

doi: 10.1186/s13722-016-0066-5

112. Reinert DF, Allen JP. The alcohol use disorders identification test: an

update of research findings. Alcohol Clin Exp Res. (2007) 31:185–99.

doi: 10.1111/j.1530-0277.2006.00295.x

113. Australian Institute of Health and Welfare. Alcohol, Tobacco & Other Drugs

in Australia. Canberra: AIHW (2020).

114. Roberts S, Ralph B, Elliott K, Robards B, Savic M, Lindsay J, et al. Exploring

Men’s Risky Drinking Cultures (for VicHealth). Melbourne, VIC: Victorian

Health Promotion Foundation (2019).

115. Borschmann R, Becker D, Spry E, Youssef GJ, Olsson CA,HutchinsonDM, et

al. Alcohol and parenthood: an integrative analysis of the effects of transition

to parenthood in three Australasian cohorts. Drug Alcohol Depend. (2019)

197:326–34. doi: 10.1016/j.drugalcdep.2019.02.004

116. Boden JM, Fergusson DM. Alcohol and depression. Addiction. (2011)

106:906–14. doi: 10.1111/j.1360-0443.2010.03351.x

117. Paulson JF, Dauber SE, Leiferman JA. Parental depression, relationship

quality, and nonresident father involvement with their infants. J Fam Issues.

(2010) 32:528–49. doi: 10.1177/0192513X10388733

118. Feinberg ME, Jones DE, McDaniel BT, Liu S, Almeida D. Chapter II:

New fathers’ and mothers’ daily stressors and resources influence parent

adjustment and family relationships. Monogr Soc Res Child Dev. (2019)

84:18–34. doi: 10.1111/mono.12404

119. Kamp Dush CM, Yavorsky JE, Schoppe-Sullivan SJ. What are men doing

while women perform extra unpaid labor? Leisure and specialization

at the transitions to parenthood. Sex Roles. (2018) 78:715–30.

doi: 10.1007/s11199-017-0841-0

120. Psouni E, Agebjörn J, Linder H. Symptoms of depression in Swedish fathers

in the postnatal period and development of a screening tool. Scand J Psychol.

(2017) 58:485–96. doi: 10.1111/sjop.12396

121. Batterham PJ. Recruitment of mental health survey participants using

Internet advertising: content, characteristics and cost effectiveness. Int J

Methods Psychiatr Res. (2014) 23:184–91. doi: 10.1002/mpr.1421

122. Bennetts SK, Hokke S, Crawford S, Hackworth NJ, Leach LS, Nguyen C,

et al. Using paid and free facebook methods to recruit australian parents

Frontiers in Psychiatry | www.frontiersin.org 13 November 2020 | Volume 11 | Article 578114

https://doi.org/10.1001/archinte.158.16.1789
https://doi.org/10.1111/j.1530-0277.2007.00403.x
https://doi.org/10.1080/10705510802339072
https://doi.org/10.1016/S0005-7894(98)80001-4
https://doi.org/10.1177/1367493517732166
https://doi.org/10.1037/men0000102
https://doi.org/10.1071/PY11117
https://doi.org/10.1037/men0000103
https://doi.org/10.1177/1060826519829908
https://doi.org/10.1080/02646838.2017.1298084
https://doi.org/10.1080/01612840600840844
https://doi.org/10.1037/a0015416
https://doi.org/10.1080/15295192.2010.492040
https://doi.org/10.1037/0893-3200.18.2.372
https://doi.org/10.1111/j.1545-5300.2012.01408.x
https://doi.org/10.1111/j.1545-5300.2012.01419.x
https://doi.org/10.1037/0893-3200.22.2.253
https://doi.org/10.1016/j.jad.2018.05.064
https://doi.org/10.1016/S0140-6736(03)15390-1
https://doi.org/10.1007/s00737-006-0132-1
https://doi.org/10.1080/14767058.2018.1560414
https://doi.org/10.1080/09595230600944461
https://doi.org/10.1016/j.cpr.2015.01.002
https://doi.org/10.3109/08039488.2012.752034
https://doi.org/10.1080/j.1440-1614.2006.01871.x
https://doi.org/10.1177/0192513X06293609
https://doi.org/10.1186/s13722-016-0066-5
https://doi.org/10.1111/j.1530-0277.2006.00295.x
https://doi.org/10.1016/j.drugalcdep.2019.02.004
https://doi.org/10.1111/j.1360-0443.2010.03351.x
https://doi.org/10.1177/0192513X10388733
https://doi.org/10.1111/mono.12404
https://doi.org/10.1007/s11199-017-0841-0
https://doi.org/10.1111/sjop.12396
https://doi.org/10.1002/mpr.1421
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


1483

1484

1485

1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

1596

Macdonald et al. Paternal Depression and Anger

to an online survey: an evaluation. J Med Internet Res. (2019) 21:e11206.

doi: 10.2196/11206

123. Teague S, Youssef GJ, Macdonald JA, Sciberras E, Shatte A, Fuller-

Tyszkiewicz M, et al. Retention strategies in longitudinal cohort studies: a

systematic review andmeta-analysis. BMCMed Res Methodol. (2018) 18:151.

doi: 10.1186/s12874-018-0586-7

124. Wynter K, Di Manno L, Watkins V, Rasmussen B, Macdonald J. Midwives’

experiences of father participation in maternity care at a large metropolitan

health service in Australia.Q22

125. Tully LA, Collins DAJ, Piotrowska PJ, Mairet KS, Hawes DJ, Moul C, et al.

Examining practitioner competencies, organizational support and barriers

to engaging fathers in parenting interventions. Child Psychiatry Hum Dev.

(2018) 49:109–22. doi: 10.1007/s10578-017-0733-0

126. Crockenberg S, Langrock A. The role of specific emotions in children’s

responses to interparental conflict: a test of the model. J Fam Psychol. (2001)

15:163–82. doi: 10.1037/0893-3200.15.2.163

127. Abi-Habib R, Luyten P. The role of dependency and self-criticism in the

relationship between anger and depression. Pers Individ Dif. (2013) 55:921–5.

doi: 10.1016/j.paid.2013.07.466

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest. Q17

Copyright © 2020 Macdonald, Greenwood, Francis, Harrison, Graeme, Youssef, Di

Manno, Skouteris, Fletcher, Knight, Williams, Milgrom and Olsson. This is an open-

access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) and the copyright owner(s) are credited and that the

original publication in this journal is cited, in accordance with accepted academic

practice. No use, distribution or reproduction is permitted which does not comply

with these terms.

Frontiers in Psychiatry | www.frontiersin.org 14 November 2020 | Volume 11 | Article 578114

https://doi.org/10.2196/11206
https://doi.org/10.1186/s12874-018-0586-7
https://doi.org/10.1007/s10578-017-0733-0
https://doi.org/10.1037/0893-3200.15.2.163
https://doi.org/10.1016/j.paid.2013.07.466
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Profiles of Depressive Symptoms and Anger in Men: Associations With Postpartum Family Functioning
	Introduction
	Methods
	Participants and Procedure
	Measures
	Time 1 Latent Class Indicators
	Symptoms of depression
	State anger

	Outcomes Indicating the Father-Infant Context
	Father-infant bonding
	Co-parenting
	Paternal involvement in childcare
	Social support
	Alcohol use
	Potential confounders


	Data Analysis

	Results
	Descriptives
	Latent Class Analysis (LCA): Depression and Anger
	Class Membership and Parent Status
	Class Membership and Parenting Context Outcomes

	Discussion
	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	References




