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ABSTRACT
Purpose The Australian Temperament Project Generation 
3 Study (ATPG3) was established to examine the extent 
to which offspring social and emotional development is 
shaped in the decades prior to conception, in parent and 
grandparent histories of psychosocial adjustment (eg, 
emotional regulation, relationship quality and prosociality) 
and maladjustment (eg, depressive symptoms, substance 
use and antisociality).
Participants The Australian Temperament Project (ATP) 
commenced in 1983 as a population representative 
survey of the social and emotional health of 2443 
young Australians (Generation 2: 4–8 months old) 
and their parents (Generation 1). Since then, families 
have been followed from infancy to young adulthood 
(16 waves). Between 2012 and 2018, the cohort was 
screened biannually for pregnancies (Generation 3), 
with assessments conducted in the third trimester of 
pregnancy, and at 8 weeks and 1 year postpartum.
Findings to date A total of 1167 offspring (607 female) 
born to 703 Generation 2 parents (400 mothers) were 
recruited into the ATPG3 Study. Findings to date highlight: 
(1) strong continuities in depressive symptoms and 
substance use from adolescence through to becoming 
a parent; (2) a role for persistent preconception mental 
health problems in risk for parent–child bonding 
difficulties, as well as infant emotional reactivity and 
behaviour problems; (3) the importance of secure 
attachments in adolescence in reducing long- term risk for 
postpartum mental health problems; and (4) the protective 
nature of perceived social support, both preconception 
and postpartum, in strengthening relationship quality and 
social support during the COVID- 19 pandemic.
Future plans Assessments of ATPG3 families in 
preschool and middle childhood are currently funded 
and underway. We intend to maintain the offspring 
cohort through childhood, adolescence, young 
adulthood and into parenthood. Data will be used to 
map preconception determinants of emotional health, 
and enhance approaches to population monitoring and 

targeted intervention over the life course and across 
generations.

INTRODUCTION
Social and emotional development in early 
childhood plays a seminal role in shaping 
patterns of mental health and disorder 
across the life course, with investments in 
this period remaining a central priority in 
national and international social, educa-
tional and health policy development.1 2 To 
date, approaches to prevention of psycho-
social, educational and early health risks 
in childhood have mostly focused on inter-
vening post- conception, particularly during 
the antenatal and perinatal periods, but also 
in the years of early childhood. However, 
a growing body of research is pointing to 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The Australian Temperament Project Generation 3 
Study is rare example of a prospective, population 
representative, intergenerational cohort study which 
now spans close to four decades.

 ⇒ The study has repeated assessments of physical 
health, relational health, emotional health and pos-
itive development from early childhood to young 
adulthood and into parenthood.

 ⇒ The study has repeated assessments of the social 
context of development, including family, school, 
peer and community life across the same period.

 ⇒ The study has been subject to selection, measure-
ment and confounder biases over time; these have 
been actively minimised through quality retention 
methods, psychometrically validated measures and 
rich assessment of socioeconomic context.
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aetiological pathways that extend much further back 
in time. This has created widespread interest in the 
intergenerational origins of health and disease, and 
in particular, to relationships between exposures 
accrued by parents (through all stages of development 
from birth to reproduction) and outcomes in their 
offspring.3 4

Across many countries, the preconception period 
has lengthened dramatically in recent history too. 
Prior to the industrial revolution, first births typically 
happened in the mid to late teens. Now, the median 
age of first time mothers in many developed econo-
mies is in the 20s.5 6 In Australia, for example, this has 
extended to the late 20s (28.9 years for first births; 30.7 
years for all births).7 This extended period coincides 
with major changes in child, adolescent and young 
adult lifestyles that may influence future parenting 
capacities.8 These include higher rates of depression, 
anxiety and drug use, and increasing rates of obesity 
and related metabolic disorders.9 They also include 
new expectations that parents will meet the financial, 
educational and emotional support needs of their chil-
dren well into early adulthood.

Such rapid changes in reproductive behaviour have 
led organisations such as the US Centers for Disease 
Control3 and the WHO4 to change the definition of 
preconception care from ‘preparation for pregnancy’ 
to ‘a continuum of care designed to meet the needs of 
a woman through the various stages of her reproduc-
tive life’ (ie, all the stages of psychosocial and sexual 
development from childhood to parenthood). To date, 
the focus of preconception work has been on mothers, 
which leaves a substantial knowledge gap around the 
role of fathers (and other caregivers) in child health 
and development.10

The focus has also been on prevention of physical 
health problems, in particular preventable causes of 
child deaths (malnutrition and infectious diseases),4 
and intergenerational transmission of stunting and 
related metabolic conditions.11 Much less attention has 
been given to psychosocial problems such as maternal 
and paternal mental disorders, intra- familial relation-
ships, child behaviour problems and educational diffi-
culties. In all cases, optimal points for intervention in 
intergenerational risk pathways remain unclear, and 
almost nothing is known about potential contextual 
(environmental) risk modifiers which severely limits 
options for intervening in intergenerational cycles of 
risk.12

Understanding preconception pathways that 
promote optimal offspring social and emotional devel-
opment is equally important for informing innovation 
in practice and policy. These pathways define a sepa-
rate class of processes that promote infant potentials 
either directly or indirectly through negating risk path-
ways. Examples include intergenerational transmission 
of constructive, warm and sensitive parenting13 which 
is an important prerequisite for offspring attachment 

security and adjustment. Sensitive parenting is also 
likely to play a role in buffering the effects of other 
preconception risks factors.

By far, the most significant barrier to progressing 
intergenerational research is lack of quality prospec-
tive data in human populations. Most existing inter-
generational studies cover only two generations and 
are based on small ‘at risk’ samples, with variable study 
designs (public record studies, single report studies, 
cross- sectional, retrospective). Very few have followed 
parents from birth and almost all rely on retrospective 
assessments of parents- of- parents (grandparents),14 
despite parental life histories being so intimately 
bound to those of their own parents, socially and 
biologically. Importantly, most studies lack follow- up 
of offspring across pregnancy which precludes investi-
gation of transmission pathways.

As a result, intergenerational theory is in its infancy.15 
The most relevant theoretical framework is the Devel-
opmental Origins of Health and Disease,16 which tradi-
tionally focusses on post- conception exposures (first 
1000 days) and has only recently extended into the 
preconception period. Within this framework, trans-
mission pathways have been loosely grouped into three 
broad classes:
1. Direct transmission through epigenetic modifications to pa-

rental gametes that are maintained across concep-
tion or are established in response to the postpartum 
environment.17 Such mechanisms may have been 
conserved in evolution to allow for fine- tuning of bio-
logical systems to meet the unique demands of a par-
ticular generation.

2. Indirect transmission through factors that persist into preg-
nancy, with a wealth of data showing long- term adverse 
associations between infant birth size and adult blood 
pressure, diabetes, ischaemic heart disease and stress 
sensitivity.18

3. Indirect transmission through factors that persist into early 
childhood, among the most notable being factors that 
undermine responsive parental caregiving (eg, paren-
tal sensitivity), which have been consistently associat-
ed with adverse child outcomes in both observational1 
and experimental designs.19

ATPG3 objectives
The Australian Temperament Project Generation 3 Study 
(ATPG3) was established to advance understanding of 
the role of preconception exposures on early childhood 
social and emotional development. It was designed to 
allow not only broad assessment of lifestyle exposures 
that cross generations, but also a deeper understanding 
of possible genetic, epigenetic and neurodevelopmental 
lines of transmission that link lifestyle exposures from 
previous generations to the health and development of the 
next. Key objectives of this project are to identify parent 
and grandparent preconception predictors of parental 
perinatal mental health and well- being, parent–child 
bonding, offspring socioemotional adjustment, offspring 
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attachment, fetal neurodevelopment and offspring social 
epigenome programming.

COHORT DESCRIPTION
Cohort selection
ATPG3 follows third generation offspring born to parents 
participating in the original Australian Temperament 
Project (ATP) cohort, which commenced as a commu-
nity survey administered to a Victorian representative 
sample of 2443 infant offspring (aged 4–8 months) and 
their parents, in 1983. Famillies were recruited through 
Maternal and Child Health (MCH) centres in 20 urban 
and 47 rural local government areas in the state of Victoria, 
Australia. The local government areas were randomly 
selected, on the advice of the Australian Bureau of Statis-
tics, to provide a representative sample of Victoria.20 The 
parent or caregiver of every 4–8 month old child who 
attended an MCH centre in a selected local government 
area in a specified 2- week period was given a survey to 
complete by the MCH nurse, who also completed one 
about the health and development of the infant. MCH 
centres achieved contact with 94% of live births at the 
time. Approximately 3000 questionnaires were distrib-
uted, with 2443 usable questionnaires returned (81%). 
Comparison to Victorian statistics for the same period 
showed that the sample obtained was representative.20

Three years later (1986), a representative subsample 
of 2023 families participating in the original survey 
consented to follow- up and have now completed a 
maximum of 16 waves of assessment from early child-
hood to young adulthood. Generation 1 and, from 11 
to 12 years of age, Generation 2 were invited to partic-
ipate via mail surveys approximately every 2 years until 
19–20 years and every 4 years thereafter. Participants 
completed age- appropriate questionnaires and rating 
scales providing detailed assessments of temperament, 
social and emotional development, health and family 
and social context. With parent consent, teachers also 
provided information at age- appropriate levels. Further 
information regarding the sample characteristics and 
procedures of the ATP are available elsewhere.21

Due to initial concerns about the impact of repeated 
administration of questionnaires, a randomly selected 
two- thirds of the sample was surveyed in wave 2 (1984), 
and remaining third plus half of the wave 2 sample (again, 
randomly selected) were surveyed in wave 3 (1985). As a 
result, there was a 2- year gap in contact for one- third of 
the participants, before they had fully engaged with the 
study. Efforts were made to recontact all participants from 
the original sample in wave 4 (1986), but the largest loss 
to follow- up occurred at this stage, with 420 participants 
(17%) not re- engaging in the study (see online supple-
mental figure S1). With improved resources for tracing 
families over time, there has only been gradual sample 
loss to follow- up since wave 4.

Recruitment of offspring into ATPG3 occurred between 
2012 and 2018, when ATP participants were aged 29–35 

years, representing the peak period of first births in 
Australia.7 Every 6 months, identification of pregnancies 
and infants occurred via emails or phone calls to partic-
ipants. Participants reporting a pregnancy or newborn 
were posted participant information and a consent form 
and subsequently contacted via phone to discuss the 
study. Offspring missed during pregnancy were eligible 
for inclusion at the 8 weeks and 1 year postpartum waves 
of assessment.

Recruitment and response rates
The flow of participants from ATP to ATPG3 is shown 
in figure 1. Generation 2 participants (n=1701) were 
screened for ATPG3 Study eligibility. A total of 1167 chil-
dren born to 703 Generation 2participants participated 
in ATPG3. Many parents participated with more than one 
child: 45% with one child, 43% with two children, 11% 
with three children and 1% with four children.

Among eligible children, the main reasons for non- 
participation were missing the assessment at the eligible 
age, declining participation or unable to be contacted, 
with very few withdrawing or experiencing miscarriage. 
Participation rates were highest at 1 year postpartum, 
with 1086 infants born to 669 Generation 2 parents. 
The lower rate of participation in pregnancy (737 preg-
nancies; 537 participants), compared with 1 year post-
partum, reflected difficulties detecting pregnancies 
and completing surveys prior to birth. Response rates 
were lowest at 8 weeks postpartum (555 children; 441 
parents) because, due to funding restrictions, this wave 
commenced in 2014, approximately 2 years after recruit-
ment for the other perinatal waves had begun. Sample 
retention has been enhanced with a variety of participant 
engagement strategies, including regular participant 
newsletters, a study website and a Facebook page. Of the 
1167 children recruited to the ATPG3 Study, 6 (from 
five families) have been lost to follow- up (withdrawn or 
deceased).

Sample characteristics
Baseline family and infant characteristics of ATP partic-
ipants who were screened, identified as eligible and 
participated in ATPG3 are shown in table 1. Compared 
with the original ATP community survey sample 
(n=2443, ascertained in 1983), in the screened sample 
(n=1701), we found marginally higher rates of drop out 
in Geneation 1 parents who were non- Australian born 
and had lower education levels. Those who participated 
in the ATPG3 study (n=703) were broadly representa-
tive of those eligible to participate (n=860) on baseline 
characteristics.

Table 2 presents the characteristics of the recruited 
ATPG3 offspring sample. Just over half the sample were 
female and just under half were first- born. Few were part 
of a multiple birth. Parent reports of low birth weight 
and preterm births in the ATPG3 sample were similar to 
reported rates for the general Victorian population.22
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Study design and instrumentation
ATPG3 is unique in its three- generation prospective 
design with 15 waves of preconception data from infancy 
to adulthood (27–28 years) and comprehensive assess-
ments of next generation offspring from pregnancy to 
early childhood. The majority of ATPG3 families (85%) 
had preconception data available for 10 or more waves. 
Only a small minority (6%) had fewer than five waves 
of preconception data. Participants with fewer waves of 
preconception data had been lost to follow- up at some 
point and were recruited back into the cohort in 2010 
(wave 15) after an intensive round of tracing using new 
internet resources and other techniques.

Generation 1 and 2 assessments (preconception exposures)
Measurement domains of the ATP (Generations 1 
and 2) are summarised in table 3 and represent three 
major preconception windows: childhood, adolescence 
and young adulthood. Waves 1–9 were concerned with 
key aspects of child development, including tempera-
ment and behaviour, the parent–child bond and school 
transitions. Waves 10–12 were concerned with positive 

development as well as the emergence of emotional and 
behavioural problems in adolescence. In this phase, DNA 
was collected as were data on puberty, physical health, 
sexual and reproductive health, substance use and posi-
tive development (including civic action, social capital, 
life satisfaction, attachment security). Waves 13–15 were 
concerned with young adulthood, in particular the social 
and educational transitions made in this period of the life 
course, one of the more significant being the transition to 
parenthood. The original ATP cohort also has prospective 
data on Generation 1 participants, including parenting, 
socioeconomic context, temperament, personality and 
behaviour.

Generation 3 offspring assessments
The ATPG3 design has three waves of perinatal assess-
ment in pregnancy, at 8 weeks and at 1 year postpartum. 
At each wave,ATPG3 families were invited to complete 
a computer- assisted telephone interview or web survey. 
Instrumentation of the ATPG3 has focused on quality 
assessments of parent and offspring social- emotional 
well- being across the perinatal periods, with particular 

Figure 1 Flowchart of The Australian Temperament Generation 3 Study (ATPG3) participants from recruitment to 1 year 
postpartum data collection. Note: study entry could occur during any perinatal wave. ATPG3 eligibility defined as all children 
younger than 18 months identified during screening (December 2011 to September 2018); until mid- 2013 recruitment included 
children up to 3 years of age. aFour ATP participants missing sex data. bThe number of children by women and men does not 
sum to total number of children because,9 of 1167 children recruited came from five ATP couples. cOne child participated in 
ATPG3 with the other ATP parent.
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focus on parent mental health, relationships and social 
context, and infant emotional regulation, behaviour 
and attachment security. Where possible, we used the 
same measures used with Generation 2 in our Genera-
tion 3 assessments. Perinatal assessments are described in 
further detail below and in table 3.

Life@Trimester 3 occurred at 28–32 weeks gestation and 
allowed comprehensive assessment of preconception 
influences on gestation. We assessed a broad range of 
influences on fetal development with a particular focus 

on the general health and psychosocial well- being of the 
mother, including pregnancy health, perceived social 
support, mental health and substance use, bonding with 
the fetus and stressful life events. Consent for birth record 
linkage was obtained (see the Data linkage section).

Life@8 weeks postpartum was the first contact with ATP 
families after birth to assess the early postnatal social 
experience. Measures were administered by CATI and 
included four major domains: infant health, maternal 
postnatal depression, family social support and stressful 
life events.

Life@1 year postpartum assessments were conducted 
with the Primary Caregiver (typically the Generation 2 
mother) and captured information on a range of indi-
cators relevant to the social and emotional development 
of the infant. This included infant temperament and 
behaviour, the quality of the parent- infant bond as well as 
parent physical and mental health, substance use, socio-
economic security and social and emotional support. A 
shorter survey of the Secondary Caregiver (typically the 
father) captured their work, education and living arrange-
ments, emotional health, substance use, life events and 
experiences of being a parent.

Father participation: While mothers were the focus of 
participation in the pregnancy and 8 week assessments, 
regardless of whether they were the ATP Generation 2 
cohort participant or partner of the cohort participant, at 
Life@1 (and for subsequent assessments) we have actively 
sought to include the participation of fathers, including 
in cases of family dissolution. Generation 2 parents not 

Table 1 Baseline characteristics of all Australian Temperament Project (ATP) participants, those screened for ATP Generation 
3 (ATPG3) eligibility, those eligible for ATPG3 and those participating in ATPG3

Baseline 
characteristics (1983)

All ATP participants Screened for ATPG3 Eligible for ATPG3 ATPG3 participants

N=2443 N=1701 N=860 N=703

N n % N n % N n % N n %

G1 Family background

G1 Education

  Mother low education 2384 1718 72 1689 1165 69 853 592 69 700 474 68

  Father low education 2331 1207 52 1668 820 49 850 394 46 698 318 46

G1 Country of birth

  Mother non- 
Australian born

2407 479 20 1696 284 17 857 130 15 702 107 15

  Father non- Australian 
born

2378 634 27 1686 399 24 856 193 23 702 159 23

G2 Infant characteristics

  G2 Sex (male) 2439 1271 52 1701 850 50 860 400 47 703 303 43

  Difficult temperament 2409 463 19 1696 312 18 857 161 19 702 128 18

  Behaviour problems 2404 565 24 1694 389 23 856 198 23 701 157 22

Note: Baseline characteristics assessed at recruitment in 1983. G1=Generation 1; G2=Generation 2.
Low education=completed high school or less. Difficult temperament=mean score >3 on combined subscales of Approach- Withdrawal, 
Cooperation and Irritability of Revised Infant Temperament Questionnaire rated on a 6- point Likert- type scale, from 1 (almost never) to 6 
(almost always). Behaviour problems=mean score of >2, including items (‘Colic’, ‘Sleep problems’ and ‘Excessive crying’) rated on a 4- point 
Likert- type scale, from 1 (none) to 4 (severe).

Table 2 Characteristics of 1167 recruited offspring born to 
703 ATP cohort participants

N n %

Sex

  Male 1167 560 48

Parity

  1 1167 553 47

  2 1167 415 36

  ≥ 3 1167 199 17

Multiple birth status

  Multiple birth 1119 40 4

Birth outcomes

  Born preterm (<37 weeks) 1116 86 8

  Low birth weight (<2.5 kg) 1104 70 6

ATP, Australian Temperament Project.
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Table 3 Summary of major developmental indicators within the preconception waves of the Australian Temperament Project 
(ATP) and the ATP Generation 3 Study (ATPG3)

Developmental stage and age

ATP Generations 1 & 2
1983–2010

ATP Generation 3
2012–

G2 Childhood
4–8 months to 
11–12 years

G2 
Adolescence
13–14 to 17–18 
years

G2 Adulthood
19–20 to 27–28 
years

In 
utero

8 weeks 
postpartum

1 year 
postpartum

Wave 1–9 9–12 13–15 1 2 3

Measurement domains

Socioemotional assessments

  Temperament/personality ✓39 ✓40 ✓41 42 ✓39

  Depression/anxiety ✓43 ✓44–46 ✓47 ✓47 ✓48 ✓47 49

  Substance use and misuse ✓ ✓ ✓ ✓ ✓

  Aggression/hyperactivity ✓43 ✓50 ✓51 ✓

  Eating patterns/behaviours ✓ ✓52 ✓

  Prosocial behaviour/competencies ✓53 ✓21 ✓49

  Social skills ✓54 ✓54 ✓55 ✓

Physical assessments

  Birth outcomes ✓ ✓ ✓56

  Exercise, nutrition and sleep ✓ ✓ ✓ ✓ ✓ ✓

  General health ✓57 ✓ ✓ ✓ ✓ ✓

  Peri- pubertal profiling ✓

  Medical/prescription history ✓ ✓ ✓ ✓

  Neurodevelopment (sonography)* ✓

Relational assessments

  Partner relationship quality ✓58 ✓59

  Parenting behaviours ✓ ✓60

  Parent–child relationship/bond ✓ ✓ ✓61 ✓62 ✓63

  Peer relationships ✓64 ✓65 ✓61

  Attachment (incl. SSP)* ✓

Contextual assessments

  Parent living arrangements ✓ ✓ ✓ ✓ ✓ ✓

  Stressful life events ✓ ✓ ✓ ✓ ✓ ✓

  Parent social support ✓61 ✓66 ✓66 ✓66

  Employment ✓ ✓ ✓ ✓ ✓ ✓

  Education ✓ ✓ ✓ ✓ ✓ ✓

  School achievement ✓54 ✓54

  School bonding ✓67

  Income/financial security ✓ ✓ ✓ ✓ ✓ ✓

  Family social disadvantage ✓ ✓ ✓ ✓ ✓ ✓

  Neighbourhood disadvantage ✓ ✓ ✓ ✓ ✓ ✓

Note: The initial population representative, community sample, comprising 2443 4–8 month old Generation 2 (G2) infants and their parents 
(Generation 1; G1; mean age 27.9 years- mothers, 30.5 years- fathers), was recruited through Maternal and Child Health centres in the state of 
Victoria, Australia, in 1983. Numbers refer to references which indicate key measurement instruments used to assess each construct.
*Nested assessments.
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living with their Generation 3 child have been invited 
to participate and given the option to skip questions 
pertaining to the child if they do not feel they can answer 
them.

The ATPG3 Study also included three nested studies 
which are now complete:
1. Nested Neurodevelopmental Study: A subset of Generation 

2 mothers (n=51 with 57 children) participated in a 
nested study of fetal neurodevelopment between 
November 2015 and January 2018. G2 mothers report-
ing pregnancies were invited to have a trans- abdominal 
ultrasound to assess fetal neurodevelopment and give 
a hair sample to provide a cortisol biomarker of stress 
across the pregnancy. The aim of this nested assess-
ment was to identify preconception and gestational 
predictors of fetal neurodevelopment.

2. Nested Genetic Study: The purpose of DNA collections 
was twofold: (1) to develop polygenic risk scores that 
can be studied directly or used to adjust for genetic 
confounding in social epidemiological studies; and (2) 
to examine epigenetic processes by which social ex-
posures may be translated into longer term biological 
risks, including direct effects on gene programming as 
well as broader impacts on biological ageing (ie, ‘how 
the environment gets under the skin’). At 8 weeks and 
1 year postpartum, parents were invited to provide a 
DNA saliva sample from their infant (8 weeks: n=281 
parents of 350 children; 1 year: n=223 parents of 276 
children).

3. Nested Observational Studies: A subset of ATPG3families 
attended a 60 min observational session assessing in-
fant attachment security with Generation 2 parents at 
1 year postpartum (n=249 parents of 312 children). 
The assessment involved administration of the Strange 
Situation Procedure (SSP),12 the gold- standard as-
sessment of infant attachment patterns. The ~20 min 
SSP comprises two separation and reunion episodes, 
the first separation occurring in the presence of a 
stranger, the second without the stranger to create a 
more demanding separation experience. Videotaped 
SSP data were analysed by certified coders using the 
coding scales for the Organised23 and Disorganised 
categories.24 Coding of parental caregiving behaviour 
was completed using a 25- item version of the Maternal 
Behaviour Q- sort25 26 adapted for use with the SSP. 
Parental behaviour was scored by certified coders who 
are blind to the SSP attachment classifications. Parents 
also provided the infant’s Victorian MCH Records, 
which contain prospectively collected information on 
a range of indicators of early child development in-
cluding height and weight, cognitive and motor devel-
opment, language skills, vision and vaccinations given 
since birth.

Early and middle childhood assessments
Follow- ups during early and middle childhood are 
underway. Life@4 assesses the health and well- being of 
parents and children, when children turn 4 years of age,. 

Epidemiological assessments are based on a survey, either 
administered by CATI or web- survey, assessing the child’s 
social and emotional development (including tempera-
ment, behaviour, physical health), parent physical and 
mental health and substance use, parent–child relation-
ship quality, partner relationship quality and socioeco-
nomic security. A nested observational assessment at 
age 4 (suspended in March 2020 due to the COVID- 19 
pandemic) included assessment of child attachment secu-
rity, psychometric testing and several parent–child tasks. 
Height and weight data and DNA were also collected.

Life@6 commenced in 2019 as a web survey which 
due to the demands of extended COVID- 19 lockdowns 
has been redesigned as a data linkage wave to mini-
mise respondent burden (see the Data linkage section). 
Life@9 commenced in 2021 with a CATI or web- survey to 
be completed by G2 parents assessing the child’s social 
and emotional development, including temperament, 
behaviour, physical health, and the family and socioeco-
nomic context. To assess impacts of the pandemic on the 
health and well- being of ATPG3 families, brief web surveys 
were sent to Generation 2 parents in May–September 
2020 and in October–December 2021. All Generation 
2 cohort parents are invited to participate regardless of 
their carer status and where they are living.

Data linkage
Linkage to existing administrative and educational data-
sets provides key information from other sources while 
minimising respondent burden. A birth assessment will 
be made by record linkage to the Victorian Perinatal Data 
Collection (VPDC), a State Government database that 
collects routine information on the mother and infant 
at the time of delivery. VPDC data are recorded by the 
consulting obstetrician or midwife and contain detailed 
information on the delivery, APGAR scores, and compli-
cations of pregnancy and some demographics. VPDC 
record linkage minimises respondent burden at the time 
of birth and maximises access to physician- recorded data.

Linkage to the Victorian School Entrant Health Ques-
tionnaire (SEHQ) is sought to assess parent- reported 
child and family psychosocial and physical health and 
educational factors on the transition to school. The 
SEHQ is administered through schools and includes the 
Parental Evaluation of Developmental Status,27 Strengths 
and Difficulties Questionnaire28 and family factors such 
as the experience of stressful life events, providing an 
assessment of socioemotional health and well- being at 
school entry.

Linkage to the National Assessment Program (Literacy 
and Numeracy; NAPLAN), a national assessment of 
academic development administered to students in years 
3, 5, 7 and 9, will also be sought. This dataset provides 
national benchmarking data on language and numeracy 
development, administered by teachers in classrooms. 
NAPLAN linkage will provide key information on educa-
tion outcomes under test conditions in primary and 
secondary school.
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Linkage to the Australian Medicare Benefits Schedule 
and Pharmaceutical Benefits Schedule will also be sought. 
These administrative datasets provide detailed informa-
tion on healthcare (medical services and prescription 
medicines) and will augment parent- reported health 
and medical survey data while minimising reporting and 
recall bias.

Patient and public involvement
We did not include public involvement in the develop-
ment or design of the ATP or ATPG3 studies.

FINDINGS TO DATE
We have so far published on strong continuities of mental 
health and substance use. Specifically, data showed that 
the majority of Generation 2 mothers (81%) and fathers 
(83%) with perinatal depressive symptoms had a history 
of preconception mental health problems (prospectively 
assessed depression/anxiety).29 We have also shown that 
for most mothers, perinatal alcohol (65%), tobacco 
(90%) and cannabis (59%) use is commonly preceded by 
preconception use, which was also prospectively assessed 
in adolescence and young adulthood.30

We have further shown important associations between 
prospectively assessed preconception parental mental 
health histories and relational and child outcomes. A 
history of persistent symptoms of depression or anxiety 
predicted poorer emotional bonding with infants at 1 year 
post- birth in both mothers and fathers (βrange=−0.42 to 
−0.55).31 Higher levels of infant reactivity and behaviour 
problems were also observed in infants of mothers with 
a history of mental health problems in both adolescence 
and young adulthood compared with those without prob-
lems during these periods (βrange=0.38–0.52).32 33

We have also examined pre- conception relational 
factors, finding that prospectively assessed attachment 
security in adolescence reduced risk for postpartum 
mental health difficulties (ORrange=0.62–0.55),34 and 
perceived social support assessed prospectively during 
both the preconception and postpartum periods 
enhanced relationship quality and social support during 
the COVID- 19 pandemic (βrange=0.11–0.22).35

STRENGTHS AND LIMITATIONS
ATPG3 is unique in its three- generation prospective 
design with 15 waves of preconception data in females 
and males from infancy to adulthood (27–28 years) and 
comprehensive assessments of next generation offspring 
from pregnancy to early childhood. The ATPG3 Study is 
providing new opportunities to understand the role of 
parental life histories (from birth to adulthood) in struc-
turing the environments within which their children (the 
next generation) will live and grow. It will also provide 
an opportunity to understand the role of grandparents in 
social and emotional development.

A striking feature of the original ATP cohort is the rich-
ness of preconception data available on G2 positive devel-
opment, including repeated measures of constructs such 
as social competence, life satisfaction, volunteering, civic 
action and prosociality. This provides a rare opportunity 
to extend the scope of current research from prevention 
of disease and disorder to more extensive investigation 
of protective factors and positive pathways important 
to promoting a secure start to life. The project will also 
advance a new area of science investigating biological 
embedding of social exposures (epigenetics). Through 
a combination of cross- generation, cross discipline and 
cross method approaches, this study has the potential to 
transform the focus of policy and prevention directed 
towards promoting a healthy start to emotional life.

Important sources of bias common to all mature cohort 
studies should be considered. These can be broadly 
grouped under selection, measurement and confounding 
biases.36

Selection biases
The cohort commenced as a representative sample of 2443 
Victorian infants (aged 4–8 months) and their parents in 
1983. Over 70% of ATP participants were still active in the 
study at commencement of ATPG3. Those participating 
in ATPG3 are broadly similar to those screened on base-
line characteristics. However, compared with the original 
sample, families retained in the study are less ethnically 
diverse and have higher education levels and more skilled 
occupations. These trends are typical for longitudinal 
studies.37 As noted above, loss to follow- up in ATPG3 has 
been exceedingly low with only five families withdrawing 
since commencement in 2012. However, participation in 
the pregnancy and 8 week surveys was lower than at 1 year 
due to difficulties recruiting prior to and soon after birth. 
Additionally, we only included infants born to partici-
pants aged 29–35 years, the peak reproductive years; it 
is possible that the profiles of older and younger parents 
are different. There is potential for selection bias due to 
non- random participation or missing data in ATPG3. To 
minimise bias due to missing data in the achieved sample, 
we used multiple imputation.

Measurement biases
To reduce potential bias due to differential reporting 
(shared method variance), the study included multiple 
informants in the preconception period (parent, nurse, 
teacher and self- reports) and in the perinatal period 
(mother and father reports; observed data in our nested 
studies). A limitation common to intergenerational 
cohort studies is that prospective preconception informa-
tion is available on only one parent within each family.

Confounder bias
ATPG3 has access to a large set of potential confounders 
assessed over multiple decades. Specifically, the study has 
detailed, and repeated, assessments of socioeconomic 
disadvantage, family structure, country of origin and 
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significant life events. Additionally, when examining asso-
ciations between antenatal factors and later outcomes 
within ATPG3, we can further adjust for relevant peri-
conceptional and early antenatal confounds. However, 
there remains potential for bias due to unknown or 
unmeasured confounding and also confounding due to 
confounder measurement error.

COLLABORATION
ATPG3 has yielded a large prospective three- generation 
cohort that will allow life course researchers to make 
significant contributions based on robust knowledge of 
social and biological pathways that link generations. Data 
will be stored indefinitely. While study protocols do not 
permit potentially re- identifiable participant data to be 
made publicly available, we welcome collaboration with 
the ATPG3 research team subject to appropriate permis-
sions and ethical approval. Enquiries about collabora-
tion are possible through our institutional data access 
protocol: https://lifecourse.melbournechildrens.com/ 
data-access/. We have also established, and had funded, 
a new Intergenerational Cohort Consortium38 that brings the 
ATPG3 together with two additional prospective inter-
generational cohorts in Australia and New Zealand. This 
enables further capability for cross cohort data pooling, 
replication and thematic analysis. Overall, emerging 
findings from this programme of research point to the 
seminal (but often neglected) importance of the precon-
ception period, and the need to invest in every age and 
stage of the early life course, from childhood to parent-
hood, to secure the foundations of the next generation.

Author affiliations
1Centre for Social and Early Emotional Development, School of Psychology, Faculty 
of Health, Deakin University, Geelong, Victoria, Australia
2Centre for Adolescent Health, Murdoch Children’s Research Institute, Parkville, 
Victoria, Australia
3Department of Paediatrics, University of Melbourne, Parkville, Victoria, Australia
4The Bouverie Centre, School of Psychology and Public Health, La Trobe University, 
Bundoora, Victoria, Australia
5National Drug and Alcohol Research Centre, Faculty of Medicine, The University of 
New South Wales, Sydney, New South Wales, Australia
6Department of Epidemiology and Preventive Medicine, Monash University, Prahran, 
Victoria, Australia
7Centre for Social Research and Methods, Australian National University, Canberra, 
Australian Capital Territory, Australia
8Department of Preventive and Social Medicine, University of Otago, Dunedin, New 
Zealand

Acknowledgements The ATP and Generation 3 studies are located at The Royal 
Children’s Hospital Melbourne and are a collaboration between Deakin University, 
The University of Melbourne, Murdoch Children's Research Institute, La Trobe 
University, The Australian Institute of Family Studies, The University of New South 
Wales, The University of Otago (NZ), and the Royal Children's Hospital; further 
information available at https://www.melbournechildrens.com/atp/. The views 
expressed in this paper are those of the authors and may not reflect those of their 
organisational affiliations, nor of other collaborating individuals or organisations. 
We acknowledge all collaborators who have contributed to the Australian 
Temperament Project, especially Professors Margot Prior and Frank Oberklaid, and 
Dr Diana Smart and the ATPG3 Study Strategic Advisory Group members and/or 
investigators George Youssef, Meredith O’Connor, Carol George, Judith Soloman, 
Evelyn Waters, Allan Schore, Robert Marvin, Robert Bowlby, Sarah Whittle, Martha 

Finn, John Toumbourou and Andrew Lewis. We are grateful to all study research 
team members and/or higher degree candidates involved in data collection, 
research support and/or management, including Annette Hall, Sharyn Bant, Mariel 
Messer, Kate Stephens, Evelyn Tan, Anna Booth, Jessica Opie, Alana Deery, Suzie 
Vassallo, Aisling Geraghty, Stephanie Dimov, Nandi Vijayakumar, Angie Soumilas, 
Carli Ellinghaus, Blair Reid, Kristi van- der- EL, Kit Casey, Lucy Walker, Keri Little, 
Jess Smead, Kirsti Machen, Jacinta Boys, Gillian Day, Felicity Adcock, David Halford, 
Rhian Coram, Cherie Jones, Laura di Manno, Catherine Maud, Charlotte Lewis, Esha 
Suhrou, Rosie Lucarelli, Jovian Shuk- Han Choi, Brendan Lloyd, Samantha Collins, 
Laura Gorrie, Adrienne Buhagiar, Claire Blewitt, Dianne Beck, Kaitlin McManus, 
Liana Cassar, Aimee Rogic, Lauryn Hagg, Rebecca Ponton, Julia Fielke, Sarah Khor, 
Alysha Lohman, Erin Andrew, Emma McLachlan, Seb Bellew, Caitlin Bishop, Eliza 
Hartley, Shelley Obst, Gypsy O’Dea, Ben Carter, Alexandra Schnabel, Genevieve Le 
Bas, Regina Chan, Mahir Khan, Scarlett Croce, Janet Bryson, Derya Ak, Georgiana 
Cameron, Anna Snell, Christina Martin, Emma Thompson, Julian Nolan, Claire 
Lubotzky, Nicola Read, Emily Molyneux, Denise Becker, Chantelle Meyers, Georgia 
Hunter, Alexandra Lavale, Laura Falkiner, Elizabeth Charalambakis, Bi Xia Ke, Maddy 
Haydar, Kyra Randall, Peter Fransquet, Camille Deane, Mariana Anoniou, Carolina 
Barbosa, Debbie Blair, Melody Torres, Tara Laing, Kimberley Thomson, Ebony Biden, 
Melanie Shuijers, Clemency Press, Thy Nguyen, Rebecca Knapp, Felicity Painter, 
Esther Laurance Corcoran and Lacey Chetcuti. We would also like to sincerely thank 
the participating families for their time and invaluable contribution to the study.

Contributors CAO, PL, CJG, ES, JAM, DH, JM, JR, RM, GP and AS made substantial 
contributions to the conception or design of the work. CAO, PL, CJG, SB, JAM, JM, 
DH, BE, JR, CO and AS were involved in data acquisition and/or management. CJG, 
CAO, PL, JAM, ES undertook and/or oversaw statistical analyses. All authors made 
substantial contributions to interpretation of data and contributed to the drafting 
of the manuscript and/or the revising of the manuscript. All authors have given 
final approval of the version to be published and agree to its accuracy. CAO is 
responsible for the final content as guarantor.

Funding Funding for this work was supported by grants from the Australian 
Research Council [DP130101459; DP160103160; DP180102447], the National 
Health and Medical Research Council of Australia [APP1082406; APP1175086] and 
Financial Markets Foundation for Children. Data collection for the ATP study was 
supported primarily through Australian grants from the Melbourne Royal Children’s 
Hospital Research Foundation, National Health and Medical Research Council, 
Australian Research Council and the Australian Institute of Family Studies.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and the main ATP study 
was approved by the Human Research Ethics Committee (HREC) at the Royal 
Children’s Hospital (RCH) from 1983 to 1993; La Trobe University HREC from 1994 
to 1995; RCH HREC from 1996 to 1997; University of Melbourne HREC from 1998 
to 2000; and the Australian Institute of Family Studies Ethics Committee from 2000. 
ATPG3 protocols have been approved by RCH HREC and have been ratified by 
Deakin University and The University of Melbourne.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Enquires about collaboration are possible through 
our institutional data access protocol: https://lifecourse.melbournechildrens.com/ 
data-access/.

Supplemental material This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations discussed are solely 
those of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability 
and responsibility arising from any reliance placed on the content. Where the 
content includes any translated material, BMJ does not warrant the accuracy and 
reliability of the translations (including but not limited to local regulations, clinical 
guidelines, terminology, drug names and drug dosages), and is not responsible 
for any error and/or omissions arising from translation and adaptation or 
otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-061854 on 16 S

eptem
ber 2022. D

ow
nloaded from

 

https://lifecourse.melbournechildrens.com/data-access/
https://lifecourse.melbournechildrens.com/data-access/
https://www.melbournechildrens.com/atp/
https://lifecourse.melbournechildrens.com/data-access/
https://lifecourse.melbournechildrens.com/data-access/
http://creativecommons.org/licenses/by-nc/4.0/
http://bmjopen.bmj.com/


10 Olsson CA, et al. BMJ Open 2022;12:e061854. doi:10.1136/bmjopen-2022-061854

Open access 

ORCID iDs
Craig A Olsson http://orcid.org/0000-0002-5927-2014
Christopher J Greenwood http://orcid.org/0000-0002-9211-6312
Jacqui A Macdonald http://orcid.org/0000-0001-9451-2709
Joanne Ryan http://orcid.org/0000-0002-7039-6325
Benjamin Edwards http://orcid.org/0000-0001-6041-5054

REFERENCES
 1 Sroufe L, Egeland B, Carlson E. The development of the person: the 

Minnesota study of risk and adaptation from birth to adulthood. New 
York: The Guilford Press, 2005.

 2 Brinkman SGT, Harris J, Hart B. Early development index (EDI) at age 
5 predicts reading and numeracy. Child Indic Res 2013;68:695–70.

 3 Johnson K, Posner SF, Biermann J. Recommendations to improve 
preconception health and health care - United States. CDC, 2006.

 4 Bhutta ZA, Dean SV I, et al. A systematic review of preconception 
risks and interventions. World Health Organisation, 2011.

 5 OECD. OECD family database: age of mothers at childbirth and age- 
specific fertility, 2021. Available: https://www.oecd.org/els/soc/SF_2_ 
3_Age_mothers_childbirth.pdf

 6 Office for National Statistics. Birth characteristics in England and 
Wales: 2019. United Kingdom, 2020.

 7 Australian Bureau of Statistics. Australian Bureau of Statistics 3301.0 
- Births, Australia, 2010. Released 25 Oct 2011.

 8 Graham P. The end of adolescence. Oxford: Oxford University Press, 
2004.

 9 Henderson S, Andrews G, Hall W. Australia’s mental health: an 
overview of the general population survey. Aust N Z J Psychiatry 
2000;34:197–205.

 10 McIntosh JE, Olsson CA, Schuijers M, et al. Exploring perinatal 
indicators of infant social- emotional development: a review of the 
replicated evidence. Clin Child Fam Psychol Rev 2021;24:450–83.

 11 Draper CE, Micklesfield LK, Kahn K, et al. Application of intervention 
mapping to develop a community- based health promotion pre- 
pregnancy intervention for adolescent girls in rural South Africa: 
project Ntshembo (Hope). BMC Public Health 2014;14:S5.

 12 Ainsworth MD. Infant–mother attachment. Am Psychol 
1979;34:932–7.

 13 Kerr DCR, Capaldi DM, Pears KC, et al. A prospective three 
generational study of fathers' constructive parenting: influences from 
family of origin, adolescent adjustment, and offspring temperament. 
Dev Psychol 2009;45:1257–75.

 14 Capaldi DM, Pears KC, Patterson GR, et al. Continuity of parenting 
practices across generations in an at- risk sample: a prospective 
comparison of direct and mediated associations. J Abnorm Child 
Psychol 2003;31:127–42.

 15 Patton GC, Olsson CA, Skirbekk V, et al. Adolescence and the next 
generation. Nature 2018;554:458–66.

 16 Gluckman P, Hanson M. The developmental origins of health 
and disease: an overview. In: Gluckman P, Hanson M, eds. 
Developmental origins of health and disease. London: Cambridge 
University Press, 2006: 1–5.

 17 Bohacek J, Gapp K, Saab BJ, et al. Transgenerational epigenetic 
effects on brain functions. Biol Psychiatry 2013;73:313–20.

 18 Barker DJP, Eriksson JG, Forsén T, et al. Fetal origins of adult 
disease: strength of effects and biological basis. Int J Epidemiol 
2002;31:1235–9.

 19 Bakermans- Kranenburg MJ, van IJzendoorn MH, Juffer F. Less is 
more: meta- analyses of sensitivity and attachment interventions in 
early childhood. Psychol Bull 2003;129:195–215.

 20 Sanson AV, Prior M, Oberklaid F. Normative data on temperament in 
Australian infants. Aust J Psychol 1985;37:185–95.

 21 Vassallo S, Sanson A. The Australian Temperament Project: the first 
30 years. Melbourne: Australian Institute of Family Studies, 2013.

 22 The Consultative Council on Obstetric and Paediatric Mortality and 
Morbidity. Victoria’s mothers, babies and children, 2014 and 2015. 
State of Victoria, Department of Health and Human Services 2017.

 23 Ainsworth M, Blehar M, Waters E. Patterns of attachment: a 
psychological study of the strange situation. Hillsdate, NJ: Erlbaum, 
1978.

 24 Main M, Solomon J. Procedures for identifying infants as 
disorganised/disoriented during the Ainsworth strange situation. 
In: Greenberg MT, Ciccheti D, Cummings EM, eds. Attachment in 
the preschool years: theory, research, and intervention. Chicago: 
University of Chicago Press, 1993: 121–60.

 25 Behrens KY, Parker AC, Haltigan JD. Maternal sensitivity assessed 
during the strange situation procedure predicts child’s attachment 
quality and reunion behaviors. Infant Behav Dev 2011;34:378–81.

 26 Moran G. Mini- MBQS- V revised Mini- MBQS 25 item for video 
coding. Canada: Western University, 2009.

 27 Glascoe FP. Using parents’ concerns to detect and address 
developmental and behavioral problems. J Soc Pediatr Nurs 
1999;4:24–35.

 28 Goodman R. The strengths and difficulties questionnaire: a research 
note. J Child Psychol Psychiatry 1997;38:581–6.

 29 Thomson KC, Romaniuk H, Greenwood CJ, et al. Adolescent 
antecedents of maternal and paternal perinatal depression: a 36- year 
prospective cohort. Psychol Med 2020:1–8.

 30 Thomson KC, Greenwood CJ, Letcher P, et al. Continuities in 
maternal substance use from early adolescence to parenthood: 
findings from the intergenerational cohort Consortium. Psychol Med 
2021:1–10.

 31 Macdonald JA, Greenwood C, Letcher P, et al. From adolescence to 
parenthood: a multi- decade study of preconception mental health 
problems and postpartum parent- infant bonds. Soc Psychiatry 
Psychiatr Epidemiol 2022;57:601–10.

 32 Spry E, Moreno- Betancur M, Becker D, et al. Maternal mental 
health and infant emotional reactivity: a 20- year two- cohort 
study of preconception and perinatal exposures. Psychol Med 
2020;50:827–37.

 33 Letcher P, Greenwood CJ, Romaniuk H, et al. Adolescent and young 
adult mental health problems and infant offspring behavior: findings 
from a prospective intergenerational cohort study. J Affect Disord 
2020;272:521–8.

 34 Macdonald JA, Greenwood CJ, Letcher P, et al. Parent and peer 
attachments in adolescence and paternal postpartum mental 
health: findings from the ATP Generation 3 study. Front Psychol 
2021;12:672174.

 35 Biden EJ, Greenwood CJ, Macdonald JA, et al. Preparing for future 
adversities: lessons from the COVID- 19 pandemic in Australia 
for promoting relational resilience in families. Front Psychiatry 
2021;12:717811.

 36 Sterne JA, Hernán MA, Reeves BC, et al. ROBINS- I: a tool for 
assessing risk of bias in non- randomised studies of interventions. 
BMJ 2016;355:i4919.

 37 Fergusson DM, Horwood LJ. The Christchurch Health and 
Development Study: review of findings on child and adolescent 
mental health. Aust N Z J Psychiatry 2001;35:287–96.

 38 Olsson CA, Spry E, Letcher P, et al. The Australian and New 
Zealand Intergenerational Cohort Consortium: a study protocol for 
investigating mental health and well- being across generations. Longit 
Life Course Stud 2020;11:267–81.

 39 Prior M, Sanson A, Oberklaid F. The Australian Temperament Project. 
In: Kohnstamm GA, Bates JE, Rothbart MK, eds. Temperament in 
childhood. Oxford, England: John Wiley & Son, 1989: 537–54.

 40 McClowry SG. The development of the school- age temperament 
inventory. Merrill- Palmer Q 1995;41:271–85.

 41 Windle M, Lerner RM. Reassessing the dimensions of temperamental 
individuality across the life span: the Revised Dimensions of 
Temperament Survey (DOTS- R). J Adolesc Res 1986;1:213–29.

 42 Donnellan MB, Oswald FL, Baird BM, et al. The mini- IPIP scales: 
tiny- yet- effective measures of the big five factors of personality. 
Psychol Assess 2006;18:192–203.

 43 Rutter M, Tizard J, Whitmore K. Education, health and behaviour. 
London: Longmans, 1970.

 44 Angold A, Costello EJ, Messer SC. Development of a short 
questionnaire for use in epidemiological studies of depression 
in children and adolescents. Int J Methods Psychiatr Res 
1995;5:237–49.

 45 Quay HC, Peterson DR. Manual for the Revised Behaviour Problem 
Checklist. PAR Inc, 1987.

 46 Reynolds CR, Richmond BO. What I think and feel: a revised 
measure of children’s manifest anxiety. J Abnorm Child Psychol 
1978;6:271–80.

 47 Lovibond PF, Lovibond SH. The structure of negative emotional 
states: comparison of the Depression Anxiety Stress Scales (DASS) 
with the Beck Depression and Anxiety Inventories. Behav Res Ther 
1995;33:335–43.

 48 Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. 
development of the 10- item Edinburgh postnatal depression scale. 
Br J Psychiatry 1987;150:782–6.

 49 Briggs- Gowan MJ, Carter A. The brief infant- toddler social and 
emotional assessment: screening for social- emotional problems and 
delays in competence. J Pediatr Psychol 2004;29:143–55.

 50 Moffitt TE, Silva PA. Self- reported delinquency: results from an 
instrument for New Zealand. Aust N Z J Criminol 1988;21:227–40.

 51 Elliott DS, Ageton SS. Reconciling race and class differences in 
self- reported and official estimates of delinquency. Am Sociol Rev 
1980;45:95–110.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-061854 on 16 S

eptem
ber 2022. D

ow
nloaded from

 

http://orcid.org/0000-0002-5927-2014
http://orcid.org/0000-0002-9211-6312
http://orcid.org/0000-0001-9451-2709
http://orcid.org/0000-0002-7039-6325
http://orcid.org/0000-0001-6041-5054
https://www.oecd.org/els/soc/SF_2_3_Age_mothers_childbirth.pdf
https://www.oecd.org/els/soc/SF_2_3_Age_mothers_childbirth.pdf
http://dx.doi.org/10.1080/j.1440-1614.2000.00686.x
http://dx.doi.org/10.1007/s10567-021-00356-2
http://dx.doi.org/10.1186/1471-2458-14-S2-S5
http://dx.doi.org/10.1037//0003-066x.34.10.932
http://dx.doi.org/10.1037/a0015863
http://dx.doi.org/10.1023/a:1022518123387
http://dx.doi.org/10.1023/a:1022518123387
http://dx.doi.org/10.1038/nature25759
http://dx.doi.org/10.1016/j.biopsych.2012.08.019
http://dx.doi.org/10.1093/ije/31.6.1235
http://dx.doi.org/10.1037/0033-2909.129.2.195
http://dx.doi.org/10.1080/00049538508256397
http://dx.doi.org/10.1016/j.infbeh.2011.02.007
http://dx.doi.org/10.1111/j.1744-6155.1999.tb00077.x
http://dx.doi.org/10.1111/j.1469-7610.1997.tb01545.x
http://dx.doi.org/10.1017/S0033291720000902
http://dx.doi.org/10.1017/S0033291721003925
http://dx.doi.org/10.1007/s00127-020-01965-y
http://dx.doi.org/10.1007/s00127-020-01965-y
http://dx.doi.org/10.1017/S0033291719000709
http://dx.doi.org/10.1016/j.jad.2020.03.101
http://dx.doi.org/10.3389/fpsyg.2021.672174
http://dx.doi.org/10.3389/fpsyt.2021.717811
http://dx.doi.org/10.1136/bmj.i4919
http://dx.doi.org/10.1046/j.1440-1614.2001.00902.x
http://dx.doi.org/10.1332/175795920X15792720930280
http://dx.doi.org/10.1332/175795920X15792720930280
http://dx.doi.org/10.1177/074355488612007
http://dx.doi.org/10.1037/1040-3590.18.2.192
http://dx.doi.org/10.1007/BF00919131
http://dx.doi.org/10.1016/0005-7967(94)00075-u
http://dx.doi.org/10.1192/bjp.150.6.782
http://dx.doi.org/10.1093/jpepsy/jsh017
http://dx.doi.org/10.1177/000486588802100405
http://dx.doi.org/10.2307/2095245
http://bmjopen.bmj.com/


11Olsson CA, et al. BMJ Open 2022;12:e061854. doi:10.1136/bmjopen-2022-061854

Open access

 52 Garner DM. Eating Disorder Inventory- 2. Professional manual. 
Odessa, FL: Psychological Assessment Resources, 1991.

 53 Bowes JM, Chalmers D, Flanagan C. Adolescents' ideas about 
social and civic responsibility. 9th Australasian Human Development 
Conference; April; Perth 1996.

 54 Gresham F, Elliot S. Manual for the social skills rating system. Circle 
Pines, MN: American Guidance Service, 1990.

 55 Smart D, Sanson A. Social competence in young adulthood, its 
nature and antecedents. Family Matters 2003;64:4–9.

 56 Department of Health and Human Services. Victorian perinatal data 
collection. Victoria, Australia: State Government of Victoria, 2019.

 57 Eisen M, Donald CA, Ware JE. Conceptualisation and measurement 
of health for children in the health insurance study. Santa Monica, 
CA: The Rand Corporation R- 2313- HEW, 1980.

 58 Simpson JA, Rholes WS, Phillips D. Conflict in close relationships: an 
attachment perspective. J Pers Soc Psychol 1996;71:899–914.

 59 Spanier GB. Measuring dyadic adjustment: new scales for 
assessing the quality of marriage and similar dyads. J Marriage Fam 
1976;38:15–28.

 60 Zubrick SR, Lucas N, Westrupp EM. Parenting measures in the 
Longitudinal Study of Australian Children: construct validity and 

measurement quality, Waves 1 to 4. Canberra: Department of Social 
Services, 2014.

 61 Pierce GR, Sarason IG, Sarason BR. General and relationship- based 
perceptions of social support: are two constructs better than one?  
J Pers Soc Psychol 1991;61:1028–39.

 62 Cranley MS. Development of a tool for the measurement of maternal 
attachment during pregnancy. Nurs Res 1981;30:281–4.

 63 Condon JT, Corkindale CJ. The assessment of parent- to- infant 
attachment: development of a self- report questionnaire instrument.  
J Reprod Infant Psychol 1998;16:57–76.

 64 Marsh HW, Barnes J, Cairns L, et al. Self description questionnaire: 
age and sex effects in the structure and level of self- concept for 
preadolescent children. J Educ Psychol 1984;76:940–56.

 65 Armsden GC, Greenberg MT. The Inventory of Parent and 
Peer Attachment: individual differences and their relationship 
to psychological well- being in adolescence. J Youth Adolesc 
1987;16:427–54.

 66 Webster J, Linnane JW, Dibley LM, et al. Measuring social support in 
pregnancy: can it be simple and meaningful? Birth 2000;27:97–101.

 67 Ainley J, Reed R, Miller H. School organisation and the quality of 
schooling: a study of Victorian government secondary schools. 
ACER Research Monograph 1984.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-061854 on 16 S

eptem
ber 2022. D

ow
nloaded from

 

http://dx.doi.org/10.1037//0022-3514.71.5.899
http://dx.doi.org/10.2307/350547
http://dx.doi.org/10.1037//0022-3514.61.6.1028
http://dx.doi.org/10.1037//0022-3514.61.6.1028
http://dx.doi.org/10.1097/00006199-198109000-00008
http://dx.doi.org/10.1080/02646839808404558
http://dx.doi.org/10.1080/02646839808404558
http://dx.doi.org/10.1037/0022-0663.76.5.940
http://dx.doi.org/10.1007/BF02202939
http://dx.doi.org/10.1046/j.1523-536x.2000.00097.x
http://bmjopen.bmj.com/


 

 

 

 

Supplementary File Figure S1. Australian Temperament Project participant progressive loss to 

follow-up after each wave.   

Note: waves 2 and 3 combined to account for the sampling procedures. Values represent the 

number of participants who were not engaged in the study after a particular wave (e.g., 313 after 

wave 1, 420 (313+107) after wave 3, and so on). 
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