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ABSTRACT
Purpose  The Men and Parenting Pathways (MAPP) Study 
is a prospective investigation of men’s mental health and 
well-being across the normative age for transitioning to 
fatherhood. This includes trajectories and outcomes for 
men who do and do not become fathers across five annual 
waves of the study.
Participants  Australian resident, English-speaking men 
aged 28–32 years at baseline were eligible. Recruitment 
was over a 2-year period (2015–2017) via social and 
traditional media and through engagement with study 
partners. Eight hundred and eighteen eligible men 
consented to participate. Of these, 664 men completed 
the first online survey of whom 608 consented to 
ongoing participation. Of the ongoing sample, 83% have 
participated in at least two of the first three annual online 
surveys.
Findings to date  Three waves of data collection are 
complete. The first longitudinal analysis of MAPP data, 
published in 2020, identified five profiles that characterise 
men’s patterns of depressive symptom severity and 
presentations of anger. Profiles indicating pronounced 
anger and depressive symptoms were associated with 
fathers’ lack of perceived social support, and problems 
with coparenting and bonding with infants. In a second 
study, MAPP data were combined with three other 
Australian cohorts in a meta-analysis of associations 
between fathers’ self-reported sleep problems up to 3 
years postpartum and symptoms of depression, anxiety 
and stress. Adjusted meta-analytic associations between 
paternal sleep and mental health risk ranged from 0.25 to 
0.37.
Future plans  MAPP is an ongoing cohort study. Waves 
4 and 5 data will be ready for analyses at the end of 
2021. Future investigations will include crossed-lagged 
and trajectory analyses that assess inter-relatedness and 
changing social networks, mental health, work and family 
life. A nested study of COVID-19 pandemic-related mental 
health and coping will add two further waves of data 
collection in a subsample of MAPP participants.

INTRODUCTION
Many men struggle to psychologically adjust 
to fatherhood with reverberating effects on 
family functioning and offspring develop-
ment.1–3 Across the perinatal period, at least 
1 in 10 fathers are estimated to experience 
clinically relevant symptoms of generalised 
psychological distress, depression, anxiety 
and/or stress.4–8 Paternal mental health prob-
lems increase the risk of maternal depression, 
child social and behavioural problems and 
relationship conflict.3 9–12 Conversely, good 
psychological adjustment enhances a father’s 
capacity to positively contribute to the psycho-
social development of his offspring.13–15 
Supporting men’s adjustment to fatherhood 
is, therefore, a critical component of reducing 
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►► Only self-report assessments are included and may 
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►► MAPP has had strong participation rates with 83% of 
men completing at least two of the first three waves.
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risk and promoting positive outcomes in emerging family 
environments.

Factors relevant to suboptimal or maladaptive transi-
tions to parenthood often exist prior to infant concep-
tion. This realisation has led to the emergence of 
preconception care plans for men, an example of which 
is the ‘reproductive life plan’ developed by the US 
Centers for Disease Control.16 The targets of preconcep-
tion care are largely health-based behaviours related to 
obesity, smoking and alcohol use, but these programmes 
also recognise the importance of psychosocial risks such 
as anxiety, depressive symptoms, aggressive behaviours 
and deficient coping skills that carry over to the postnatal 
period.17 This acknowledges potential for men’s precon-
ception functioning to be of considerable consequence 
to their future selves, partners and offspring. An aim of 
preconception care is to improve men’s capacity to be 
good fathers and, therefore, avert intergenerational risk 
that can arise out of paternal psychosocial problems.17 
However, a lack of consensus among clinicians about what 
behaviours should be targeted, and how to target them, 
remains a considerable barrier to developing preconcep-
tion and perinatal care programmes for men.17–19

Perinatally, healthcare providers and fathers also 
encounter multiple obstacles in respectively offering or 
gaining appropriate access to paternal support. These 
include widespread failure to identify men’s psycholog-
ical problems,20 maternal-infant focused family support 
services that are not father-inclusive18 and a scarcity 
of interventions for men when need is identified.21 At 
the normative age for becoming a father, overcoming 
these barriers is critical, particularly in the context of an 
alarming rate of suicide among men aged 29–44 years, 
which is three to four times that of women.22 23

A key factor undermining the development and imple-
mentation of effective preconception and perinatal 
programmes for men is limited evidence. There are 
few well-designed cohort studies that have specifically 
explored the immediate developmental precursors to 
fatherhood. Much of the research on men in the tran-
sition to parenthood has been limited to antenatal and 
postnatal data collection with only retrospective recall of 
behaviours before pregnancy, if any assessment at all.24 25 
Studies encompassing the transition from preconception 
to parenthood that do have longitudinal designs are 
often focused on broader epidemiological explorations, 
predominantly child development and family health (eg, 
Avon Longitudinal Study of Parents and Children)26 or 
broad determinants of male health across a wider age 
range (eg, Ten to Men).27 Longitudinal studies with a 
primary focus on the transition to fatherhood typically 
recruit in gestational or postpartum periods and so have 
been unable to prospectively address questions about 
preconception antecedents of psychological well-being 
during early fatherhood.28 Not surprisingly, most studies 
that investigate new fatherhood only include fathers and 
so comparisons have not been possible with childless 
men at the same developmental stage. These studies are 

unable to address the question of whether mental health 
risks are a feature of the parenthood role and its accom-
panying stressors or the cohort age and life stage.

In 2017, an audit of cohort studies in the UK reported 
that the amount of data collected on fathers was ‘meagre’. 
The report found that when data on fathers were 
collected, the survey respondents were often their part-
ners or children.29 By way of example, in a 2016 system-
atic review of fathers’ representation in observational 
research on parenting and child obesity, just 1% of the 
667 included studies sampled only fathers compared with 
36% that sampled only mothers. Across all studies, fathers 
represented only 17% of parent participants and results 
on them were rarely reported separately.30

Prior to now, there has been a lack of theoretically 
driven prospective research that includes men recruited 
in the preconception period. As such, there is a scar-
city of research specifically designed to capture men’s 
transition to parenthood with adequate assessment of 
factors including role identity, social support and quality 
of relationships. These are among accepted mecha-
nisms in women’s positive transition to motherhood,31 
but considerably less is known about their influence 
on men’s transition to fatherhood. Understanding this 
transition is especially important in the context of a 
reshaping of the traditional fatherhood role.32 Compared 
with earlier generations, greater expectations now exist 
for father involvement with children and for expres-
sions of emotionality and bonding, yet many men enter 
fatherhood without clear intergenerational models.33 
Lack of role clarity adds stress to an already challenging 
transition.34

The Men and Parenting Pathways (MAPP) Study pres-
ents an opportunity to identify risk and protective factors 
at the normative age for transition to fatherhood that 
mark capacity in men to become successful caregivers. 
While fatherhood is a normative developmental transi-
tion for men that usually occurs in the years that follow 
emerging adulthood, not all men become fathers at this 
time or ever.35 Men who do not transition to fatherhood 
during this period nevertheless experience substantial 
changes to social networks as their peers become parents. 
Some men elect to remain childfree.36 Others are without 
children for other reasons including biological obsta-
cles.37 The psychosocial well-being and mental health 
risks of these men are not well understood and are also 
investigated within the MAPP Study.

COHORT DESCRIPTION
Study design
MAPP is a five-wave longitudinal study with data collec-
tion conducted annually via online web surveys. The 
study was restricted to a 5-year period to focus on the 
normative transitional age for fatherhood and to present 
participants on consent with a finite understanding of 
their commitment to the study. Key measures of mental 
health and psychosocial functioning are repeated at 
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each wave to allow for examination of relationships both 
cross-sectionally and over time. Longitudinal assessments 
allow for analyses that take into account changing lifestyle 
factors at the peak age for entering fatherhood that may 
influence or be influenced by mental health. These are 
measured across domains of family, romantic and peer 
relationships, workplace stress, roles and identity and 
behaviours including alcohol and substance use. The 
multiple domains also allow for person-centred profile 
analyses that can identify groups of men with varying 
degrees of vulnerability to poorer outcomes by virtue of 
their patterns of risk and protective factors.38

MAPP recruitment and inclusion
The target population was Australian resident, English-
speaking men, with or without children, aged 28–32 
years. The age range represents the 5 years preceding 
the median age in Australia for becoming a first-time 
father in 2015 (33 years).39 Recruitment occurred over 
a 2-year period beginning February 2015. Participants 
learnt about the study predominantly via Facebook paid 
posts (75%). Participants were offered entry into monthly 
draws for prizes worth no more than $A100 on comple-
tion of each annual survey. Example prizes included 
tickets to sporting matches and retail vouchers.

Sample characteristics were monitored during the 
recruitment period, which allowed for posts to be targeted 
via Facebook selection algorithms to underrepresented 
population sectors, locales or SES groups. Recruitment 
followed social media strategies validated by the Austra-
lian Longitudinal Study of Women’s Health, which were 
reported to be effective methods resulting in that study 
producing a nationally representative sample within a 
restricted age range.40

The remaining sample was recruited via workplace and 
community organisations and clubs (10%), a partner-
ship with a national retailer of camping products (7%) 
and ‘other’ methods including promotion of the study 
in newspapers and on radio (8%). All study promotion 
materials included a link to the Plain Language State-
ment and online consent form on the REDCap secure 
data capture web platform41 hosted at the Murdoch Chil-
dren’s Research Institute. Eligible participants were asked 
on the same online form to consent separately for partic-
ipation in the first survey and the ongoing longitudinal 
study.

Participation
As outlined in figure  1, of those who completed the 
consent form, 85% were eligible for inclusion and, of 
those, 81% participated in the wave 1 survey (n=664). Of 
the wave 1 sample, 92% agreed via the original consent 
form to be contacted for ongoing participation in five 
annual waves of data collection. This group (n=608) is 
known as the MAPP Study ongoing sample of whom 83% 
have participated in at least two of the first three data 
collection waves. By the completion of wave 3, no partici-
pant had withdrawn from the study.

Participant engagement strategies and procedures
On the anniversary of their previous survey’s completion, 
participants are sent an automated email invitation with a 
unique link to their next annual survey. If not completed, 
an automated reminder is emailed 1 week later. Each year, 
participants are informed that on survey completion, they 
will be entered for 12 months into a monthly prize draw 
for a $A100 store voucher. At each wave, approximately 
31% complete their surveys without further follow-up. 
For the remainder of the cohort, research assistants and 
trained student interns attempt to make contact via a 
participant’s preferred method/s, including telephone 
call, Facebook message or text message. Surveys are 
closed 3 months after the first email invitation. If a partic-
ipant does not take part in a wave, they are sent an auto-
mated invitation to the next wave on the next anniversary 
of their prior participation. MAPP Study participants are 
also engaged via an annual newsletter, social media posts 
and updates to the study website.

Sample size
A target sample size of approximately 600 men was 
deemed suitable to address the study aims and to be 
manageable given resources required for longitudinal 
follow-up and retention strategies of a typically difficult to 
recruit and retain population.30 42 Power is demonstrated 
for a common analytical design of the project, which is 
the estimation of an exposure–outcome relationship of 

Figure 1  Men and Parenting Pathways Study flow diagram 
of inclusion and participation. *Consented and eligible but did 
not complete wave 1 or completed insufficient wave 1 items 
to warrant ongoing inclusion. †Provided consent to wave 1 
but not to ongoing participation.
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interest (after covariate adjustment) using linear regres-
sion. Using Monte Carlo simulations (10 000 draws) in 
Mplus V.8,43 our achieved sample size of 608 provides 
95.6% power to detect a true effect of interest (eg, associ-
ations between avoidant coping strategies and subsequent 
depressive symptoms) of even small magnitude (β=0.14, 
representing just ~2% extra variance accounted for in the 
outcome above a base level of ~10% by other variables in 
the model; α=0.05, two tailed). Even with 20% attrition 
(n=486), power for the same analytical model is 90.6%. 
Latent class analysis (LCA) models will be our approach 
to identifying subgroups of participants with different 
profiles of risk and protective factors in the larger data 
set. Monte Carlo simulation studies show that our sample 
size of 608 will be suitable to estimate a range of LCA 
models.38 44 Additionally, at the conclusion of wave 3, and 
in subsequent data collection up to the time of writing, 
identified first-time fathers, post wave 1, now exceed 100, 
which meets minimum cell sample size recommenda-
tions.45 Consequently, our planned analytical methods 
are well powered.

Cohort characteristics
All six Australian states and two territories are repre-
sented within the MAPP cohort. Participant mean age 
at wave 1 of the ongoing sample (n=608) was 30.4 years 
(SD=1.4). Compared with the Australian population, the 
MAPP ongoing sample shares a similar geographic spread 
across areas of socio-economic advantage and disadvan-
tage (Socio-Economic Indexes For Areas [SEIFA]46; 
t607=1.47, p=0.14, Cohen’s d=0.05). Compared with rates 
within Australian men aged 30–34 years,47 48 MAPP has a 
similar proportion of participants with post-high school 
education (z=1.60, p=0.11, Cohen’s h=0.07) and a higher 
proportion of men in paid employment (z=3.30, p=0.001, 
Cohen’s h=0.15). The proportion of MAPP men born 
outside of Australia is lower than the proportion of 
men 30–34 years born overseas who responded to the 
2016 Australian census49 (z=−13.11, p<0.001, Cohen’s 
h=0.618); however, it should be noted that MAPP eligi-
bility required participants to be Australian residents, 
whereas the census records all people in Australia on 
the census date including non-residents and temporary 
visitors. The proportion of participants of Aboriginal or 
Torres Strait Islander background is equivalent to men 
30–34 years in the Australian population50 (z=−1.22, 
p=0.22, Cohen’s h=0.05). The proportion of men who 
identify as heterosexual is slightly lower than recorded 
Australian rates51 (z=−3.76, p<0.001, Cohen’s h=0.14). 
Compared with the proportion of fathers in the Austra-
lian Longitudinal Study on Male Health aged 28–32 
years,52 MAPP had fewer men at wave 1 who were already 
fathers (z=−4.29, p<0.001, Cohen’s h=0.21).

Cohort sample characteristics are presented in table 1. 
On key demographic characteristics assessed at baseline, 
there were no differences identified between the MAPP 
wave 1 and MAPP ongoing samples and no differences 

between the ongoing sample and those who responded 
in waves 2 and/or 3.

At wave 1, there were 241 fathers of 421 children 
(90.5% biological; 9% step; 0.5% other). Of the non-
fathers (n=367), 67 were identified as becoming a new 
father in wave 2 (n=35) or 3 (n=32). Overall, there were 
91 identified new births in wave 2 and 65 identified new 
births in wave 3. Average age at first biological child was 
27.4 years (SD=3.9). In data collections following wave 
3, we have further identified 44 additional new parents, 
resulting in over 100 identified fathers who have transi-
tioned to parenthood within the course of the study. At 
wave 1, of participants without biological children, 6% 
reported being aware of a biological reason that they 
or their partner could not have children in the future. 
The total number of new fathers will not be known until 
completion of wave 5 data collection. At baseline, 79.8% 
of men were in a relationship. Of the 491 children, 88.4% 
lived with the participant father, 10.1% were not living 
with the participant fathers and 1.5% were reported to 
have other living arrangements.

Depression, anxiety and stress in the MAPP Study are 
assessed at each wave with the 21-item Depression, Anxiety, 
Stress Scales (DASS-21),53 which have validated cut points 
designating normal, mild, moderate, severe and extremely 
severe levels of mental health symptoms.54 Figure 2 indicates 
the proportion of participants who endorsed depressive, 
anxiety and stress symptoms at each severity level. In MAPP, 
47% of the cohort reported some level of depressive symp-
tomatology higher than ‘normal’, indicating symptoms that 
warrant further investigation. Approximately, one-third of 
the cohort reported at least mild levels of anxiety and 39% 
reported mild to extremely severe stress.

Normative data for the DASS scales only differentiates 
two age groups, 18–24 year olds and 25–90 year olds.55 It is, 
therefore, not possible to draw definitive conclusions about 
MAPP cohort rates of mental health risk by making compari-
sons with scale norms. It is also difficult to assess rates against 
Australia’s National Survey of Mental Health and Wellbeing, 
which was last conducted in 2007.56 In that survey, using 
the World Mental Health Survey, Composite International 
Diagnostic Interview,57 22.8% of men aged 25–34 years were 
found to have ‘any mental disorder’ in the past 12 months; 
11.5% had anxiety disorders and 7% had affective disorders. 
However, true prevalence is likely to be higher. The national 
survey response rate was only 60% and an evaluation of non-
response bias found evidence of underestimation in the 
prevalence of men’s mental health conditions.58

Some more recent prevalence data on depressive symp-
tomatology, collected in 2013 to 2014, are available from 
the Australian Longitudinal Study on Male Health, Ten to 
Men. In that study, 39.1% of participants aged 25–34 years 
(n=3058), reported mild to severe symptoms of depres-
sion as assessed with the brief Patient Health Question-
naire9.59 60 In 13.1% of the sample in that age bracket, 
symptoms were classified as moderate to severe.60 The 
Ten to Men response rate from identified eligible males 
was 35%,61 and while weightings are applied to data to 
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align to representative demographics, it is not known if 
non-response introduced biases related to prevalence of 
mental health symptoms. In the ongoing MAPP sample 
at wave 1, 18% of men reported depressive symptoms 
at severe or very severe levels. Proportions of severe to 
very severe anxiety or stress in MAPP were 16% and 
14%, respectively. Mental health symptom rates in 
MAPP appear to be more similar to those reported by a 
Swedish study of 447 fathers in which 27% were at risk 
of depression as indicated by the Beck Depression Inven-
tory II.62 There is some evidence from past research to 
suggest a greater willingness among men with mental 
health concerns to engage in research when recruitment 
is conducted online,63 which was a feature of both the 
MAPP and Swedish cohorts.

Instrumentation
Measures were selected to capture participant person-
ality and emotional functioning alongside indicators of 
functioning within intersecting levels of family, social and 
work life. Key indicators of these are repeated across the 
five waves to track change over time and across major life 
transitions, particularly fatherhood. Scale selection took 
into account validation in male samples and brevity to 
reduce respondent burden. Family of origin information 
was collected only in wave 1 and measures of stable traits 
are also assessed at only one timepoint. We have sought 
to maximise continuity of measurement, pre and post 
entering fatherhood and allow for comparisons between 
fathers and non-fathers. This required, in some instances, 
the selection of broadly inclusive instruments rather than 
specific parenting measures. An example is the use of 
the Reflective Functioning Questionnaire64 that can be 
administered to all participants, rather than the Parental 
Reflective Functioning Questionnaire that would be 
applicable only to men who were fathers given items that 
specifically reference the respondent’s child.65 Parenting 

measures are administered only to fathers and are specif-
ically targeted at the developmentally relevant of age of 
the participants’ child. An example is the Paternal Post-
partum Attachment Scale,66 which is only assessed in men 
with infants aged 18 months or younger. Table 2 provides 
an overview of the constructs measured at each wave.

COVID-19 pandemic assessments
Following completion of wave 3 data collection, Austra-
lia’s first community transmission case of SARS-CoV-2 
was detected in March 2020. By the end of that month, 
the Australian federal, state and territory governments 
announced a national response that included the shut-
down of non-essential industries and the directive to ‘stay-
at-home’ with few exceptions. This led to the apparent 
suppression of the virus across the country.67 However, 
in June, there was sharp escalation of cases in the state 
of Victoria, which is where the MAPP Study is based and 
where 43% of the ongoing sample reside. The Victorian 
State Government responded by enforcing one of the 
world’s most extended and strictest lockdowns at the 
time.68 All non-food retail and hospitality workplaces 
closed, and construction and other industries scaled 
back to minimal workforces. Childcare remained open 
only for children of essential workers and older children 
were schooled remotely. A curfew from 8 pm to 5 am 
was enforced along with a directive to stay within 5 km of 
home. By the end of October 2020, restrictions were being 
progressively lifted.68 In March 2020, we recruited a subsa-
mple of MAPP participants (n=286) to assess coping and 
mental health during this period. Additional questions 
were asked about exposure of self or family to COVID-19 
infections and about pandemic-related life changes. Data 
from the nested MAPP COVID-19 pandemic study will be 
critical for later understanding MAPP Study participants’ 
psychosocial functioning in waves 4 and 5.

Figure 2  Proportions of participants at wave 1 in each DASS-21 severity category for symptoms of depression, anxiety and 
stress (normal, mild, moderate, severe and extremely severe).
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Table 2  MAPP Study domains and constructs measured at each annual assessment

Measures Wave 1 Wave 2 Wave 3 Wave 4 Wave 5

Demographics  �   �   �   �   �

 � Date of birth ✓ ✓ ✓ ✓ ✓

 � Gender ✓ – – – –

 � Ethnicity ✓ – – – –

 � Education ✓ ✓ ✓ ✓ ✓

 � Sexual orientation ✓ ✓ ✓ ✓ ✓

 � Living arrangements76
✓ ✓ ✓ ✓ ✓

 � Income ✓ ✓ ✓ ✓ ✓

 � Birthplace ✓ – – – –

 � Relationship status ✓ ✓ ✓ ✓ ✓

 � Relative advantage/disadvantage46
✓ – – – –

Mental health  �   �   �   �   �

 � Depression53
✓ ✓ ✓ ✓ ✓

 � Anxiety53
✓ ✓ ✓ ✓ ✓

 � Stress53
✓ ✓ ✓ ✓ ✓

 � Irritability77
✓ ✓ ✓ ✓ ✓

 � State anger78
✓ ✓ ✓ ✓ ✓

 � Shame79 – – – ✓ ✓

Well-being  �   �   �   �   �

 � Environmental mastery80
✓ ✓ ✓ ✓ ✓

 � Purpose in life80
✓ ✓ ✓ ✓ ✓

 � Reflective functioning64 – – ✓ ✓ ✓

 � Coping81 – – ✓ ✓ ✓

 � Understood/misunderstood82 – – ✓ ✓ ✓

 � Risk-taking83 – – – ✓ ✓

Parenting  �   �   �   �   �

 � Father-infant bonding66
✓ ✓ ✓ ✓ ✓

 � Paternal stress84
✓ ✓ ✓ ✓ ✓

 � Paternal involvement in childcare85
✓ ✓ ✓ ✓ ✓

 � Coparenting relationships86
✓ ✓ ✓ ✓ ✓

 � Parental decision making – ✓ ✓ ✓ ✓

 � Future parenting expectations ✓ ✓ ✓ ✓ ✓

 � Desire to have children87
✓ ✓ ✓ ✓ ✓

 � Parenting like own parent ✓ ✓ ✓ ✓ ✓

Family of origin  �   �   �   �   �

 � Parent-child bonding (mother)88
✓ – – – –

 � Parent-child bonding (father)88
✓ – – – –

 � Parent separation/death ✓ – – – –

Social relationships  �   �   �   �   �

 � Social engagement ✓ ✓ ✓ ✓ ✓

 � Social support89
✓ ✓ ✓ ✓ ✓

 � Intimate relationship self and partner90
✓ ✓ ✓ ✓ ✓

 � Dyadic adjustment91
✓ ✓ ✓ ✓ ✓

 � Relationship duration ✓ ✓ ✓ ✓ ✓

Continued
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Findings to date
The first longitudinal analysis using MAPP data from 
waves 1 to 3 was published in 2020.69 We reported on five 
distinct class profiles of MAPP men in the ongoing sample 
at wave 1 that characterised their patterns of depressive 
symptom severity and presentations of state anger (feeling 

angry, feeling verbally angry or feeling physically angry). 
Four of the classes demonstrated symptom patterns that 
indicated psychological risk. The context for the study 
was a growing body of literature that indicates men are 
inclined to express depression through anger. Our aim 
was to consider risks that might present for the early 

Measures Wave 1 Wave 2 Wave 3 Wave 4 Wave 5

Roles and identity  �   �   �   �   �

 � Role ambiguity92
✓ ✓ ✓ ✓ ✓

 � Identity salience93
✓ ✓ ✓ ✓ ✓

 � Self-reliance94 – – – ✓ ✓

Work/home  �   �   �   �   �

 � Paternity leave use ✓ ✓ ✓ ✓ ✓

 � Job/home competence95
✓ ✓ ✓ ✓ ✓

 � Job stress96
✓ ✓ ✓ ✓ ✓

 � Job security96
✓ ✓ ✓ ✓ ✓

 � Job complexity96
✓ ✓ ✓ ✓ ✓

 � Job control96
✓ ✓ ✓ ✓ ✓

 � General job items ✓ ✓ ✓ ✓ ✓

 � Operational stress97 – ✓ ✓ ✓ ✓

Traits  �   �   �   �   �

 � Trait anger78
✓ – – – –

 � Six factor model of personality98 – ✓ – – –

 � Socially prescribed perfectionism99 – – ✓ – –

Overall health and events  �   �   �   �   �

 � Overall health100
✓ ✓ ✓ ✓ ✓

 � Sleep quality101
✓ ✓ ✓ ✓ ✓

 � Stressful life events102 – ✓ ✓ ✓ ✓

 � General comments ✓ ✓ ✓ ✓ ✓

Offspring and birth  �   �   �   �   �

 � Parenting status ✓ ✓ ✓ ✓ ✓

 � Offspring demographics ✓ ✓ ✓ ✓ ✓

 � Child sleep76
✓ ✓ ✓ ✓ ✓

 � Child breastfeeding duration ✓ ✓ ✓ ✓ ✓

 � In Vitro Fertilisation use ✓ ✓ ✓ ✓ ✓

 � Difficulties in childbirth ✓ ✓ ✓ ✓ ✓

Substance use  �   �   �   �   �

 � Cigarettes27
✓ ✓ ✓ ✓ ✓

 � Alcohol103
✓ ✓ ✓ ✓ ✓

 � Cannabis27
✓ ✓ ✓ ✓ ✓

 � Amphetamines27
✓ ✓ ✓ ✓ ✓

 � Other drugs27
✓ ✓ ✓ ✓ ✓

Note. ✓ indicates the construct was assessed at that wave. Data are collected annually with an invitation and survey link sent on the 
anniversary of completion of the last wave completed. Participants are given 3 months from the date of the wave invitation to complete 
the survey. Because of staggered recruitment, the data collection period extends from February 2015 to December 2021.
MAPP, Men and Parenting Pathways.

Table 2  Continued
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family environment when fathers have coexisting depres-
sion and anger symptoms.

When we examined proportions of men with and 
without children within each class, we found that 
compared with men in our reference group class (31% 
fathers) who had minimal evidence of depressive or 
anger symptomatology, there was a greater proportion of 
fathers compared with non-fathers in the mild symptom 
class (48% fathers; OR=2.05, 95% CI (1.37 to 3.08)) and 
in the most severe symptom class (49% fathers; OR=2.12, 
95% CI (1.05 to 4.25)). Among fathers who had infants 
aged 18 months or younger, compared with the refer-
ence class, we found that those with higher risk profiles 
had poorer relational outcomes including lower levels of 
perceived social support, greater coparenting problems 
and poorer father–infant bonds.

In a second study, data were combined from the MAPP 
Study and three other Australian cohorts in a meta-
analysis of associations between fathers’ self-reported 
sleep problems up to 3 years postpartum and symptoms of 
depression, anxiety and stress. After adjusting for father 
age, child age, household income, education level, first 
or later child and marital status, meta-analytic correla-
tions between paternal sleep problems and symptoms of 
mental health problems ranged from r=0.25 to 0.37. The 
associations were consistent across cohorts despite vari-
ability in measurement of both sleep and mental health.70

Strengths and limitations
To our knowledge, MAPP represents a unique study 
with recruitment of men approaching the peak age 
for entering fatherhood in order to specifically under-
stand preconception risks and protective factors associ-
ated with a normatively timed transition to fatherhood. 
Despite calls for greater preconception engagement with 
prospective fathers, psychological and social factors that 
prepare men for fatherhood are vastly understudied 
compared with the equivalent in women.17 We deliber-
ately narrowed eligibility to an age band approaching the 
peak age for fatherhood in order for us to understand the 
risks and protective factors that are relevant to a norma-
tive, ‘on-time’ transition to fatherhood. In this way, public 
health initiatives that this research can inform should be 
relevant to the largest proportion of new fathers at any 
given time. While there is a 5-year age span within our 
sample that may be associated with meaningful develop-
mental change, our analyses will appropriately adjust for 
age of becoming a father. Additionally, we will conclude 
the study while all participants remain in their fourth 
decade of life prior to marked declines in sperm quality 
and fertility and increases in reproductive risks.71 72

Our decision to recruit both fathers and non-fathers 
will allow us, in longitudinal analyses, to examine differ-
ential effects for those transitioning and not transitioning 
to fatherhood. The inclusion of both fathers and non-
fathers is a rare design strength, which contrasts to most 
studies investigating the transition to fatherhood in which 
men are recruited during a partner’s pregnancy.24 25 An 

additional strength of MAPP is the multiple repeated 
measures, which will permit the use of various analytic 
approaches that investigate changes in patterns of 
interconnected factors over time (eg, cross-lagged path 
models, latent growth models and latent class transition 
models).

A risk to the longitudinal modelling is loss to follow-up. 
Longitudinal studies of men, and particularly those inves-
tigating matters related to family life and mental health 
risks, often report high levels of attrition.42 By the end of 
wave 3, MAPP had strong participation rates with 83% of 
men completing at least two waves, and the original cohort 
profile remained consistent following the low level of non-
participation. Intensive cohort retention strategies that 
have continued into wave 4 data collection are resulting 
in men who missed prior waves returning to the study. 
For future analyses, this will result in a higher proportion 
of participants who have completed at least two annual 
surveys. As per our first two publications,69 70 to minimise 
sample biases that arise from loss to follow-up, we will 
manage missing data in future analyses using multiple 
imputation or other appropriate missing data handling 
techniques based on the pattern and amount of missing-
ness. However, we acknowledge that there were 154 non-
engaged eligible men who consented but did not go on to 
complete a survey and 56 men who participated in wave 
1 but did not consent to further follow-up. Missing data 
techniques will not account for these participants.

A limitation of MAPP is that all data are self-report and, 
therefore, subject to associated biases. To augment this 
approach and explore biases, we periodically supplement 
our quantitative analyses with in-depth qualitative inter-
views. Two such studies have been published to date. The 
first reported on themes from interviews with nine MAPP 
participants without children related to their expecta-
tions of future fatherhood.73 The second qualitative study 
examined the experiences and decision-making processes 
of 11 MAPP participants who reported an absolute inten-
tion to remain childless in survey responses and yet whose 
plans were more equivocal when interviewed.36 The 
MAPP cohort includes participants from a diverse range 
of backgrounds and socioeconomic strata, with consid-
erable demographic similarities to men of the same age. 
However, MAPP underrepresents men of the same age 
born outside of Australia and at baseline had higher rates 
of paid employment than the Australian population. This 
may limit generalisability of inferences drawn from the 
study.

As we noted when describing the cohort characteris-
tics, a substantial proportion of MAPP participants report 
mental health symptomatology. However, it is unclear 
whether this represents slightly higher rates than men of 
a similar age in the Australian population or if MAPP has 
recruited previously hard-to-reach participants, possibly 
addressing non-response biases arising from underesti-
mation of mental health symptoms in men noted in past 
studies.58 63 Regardless, we suggest that rates in MAPP may 
be advantageous for the research questions that we aim 
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to address. Our purpose is not to document community 
prevalence but rather to understand risk relationships. 
Adequate numbers of men with mental health vulnerabil-
ities can allow for analyses of heterogeneity in changes to 
mental health risk over time.

Significance
The MAPP Study addresses a glaring under-representation 
of men and fathers in cohort studies that investigate the 
intersection of mental health and well-being with family 
life and roles at the normative age for becoming a father. 
The study will be well placed to inform policy and preven-
tion opportunities and to guide psychosocial supports 
for men at this life stage. In Australia, this addresses a 
key priority of the National Men’s Health Strategy 2020–
203020 and aligns with the national ‘Case of Change’ 
launched in Australia in 2020 that seeks to remove the 
barriers that limit fathers’ engagement with health system 
supports and thereby promote healthier outcomes for all 
members of families.74

Patient and public involvement
We did not include public involvement in the develop-
ment or design of the MAPP Study; however, we collab-
orate with multiple community fatherhood groups and 
health networks to maximise research dissemination. In 
particular, MAPP Study investigators are active members 
of the Australian Fatherhood Research Consortium, 
which disseminates research findings via social media, 
publishes the Australian Fatherhood Bulletin and hosts 
an annual symposium each year bringing together 
researchers, health service practitioners, father consumer 
groups, men’s health advocates and policymakers.

Data sharing
Access to MAPP data is governed by the study investigators 
and can be initiated via contact with Dr Jacqui Macdonald 
(corresponding author). Data sharing must be consistent 
with ethical approvals for participant consent, confidenti-
ality and data management. MAPP ethics approvals do not 
include participant consent for public availability of our 
data sets. However, we support requests for reuse of data 
for validation, verification or confirmation of previous 
research, subject to available resources at the time of the 
request to undertake sufficient deidentification of data 
for sharing.

Collaboration
Research proposals for new use of MAPP data (ie, first 
use of data for a research question)75 will be subjected to 
approval from the study investigator group and take into 
account overlap with proposals or papers in preparation, 
suitability of the MAPP data to address the research ques-
tion, capacity of the proposed authors to lead the paper 
and input required from the MAPP project team. MAPP 
investigators are particularly interested in cross-cohort 
replication studies. We, therefore, welcome collaboration 
with researchers with similar available data.
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