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Pre-pandemic predictors of
parental substance use during
COVID-19
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Aims: To examine pre-pandemic predictors of parent substance use during
COVID-19 in Australia, where some of the longest periods of public health
restrictions in the world occurred.

Methods: We used data from the Australian Temperament Project Generation 3
Study on 560 parents (59% female) who completed COVID-19 specific surveys
(2020/2021), including assessment of alcohol, tobacco, and illicit substance
use. Comprehensive pre-pandemic assessments were conducted during
the postpartum period when offspring turned 1-year of age (2012-2018),
including 33 indicators spanning parent and child factors (individual,
relational, and contextual).

Results: During the pandemic, 39% of parents reported drinking alcohol 3-to-4
days per week or more, 12% used tobacco, and 6% used illicit substances. In
Least Absolute Shrinkage and Selection Operator (LASSO) logistic regression
models, a variety of pre-pandemic predictors [kl were identified across
alcohol (AUC=0.72, k=2; OR=0.92-2.03), tobacco (AUC=0.96, k=10;
OR =0.61-4.21), and illicit substance use (AUC = 0.78, k=2; OR =1.44-1.60).
The strongest predictors were pre-pandemic use of the same substance
(OR =1.60-4.21). While few other predictors were identified for alcohol and
illicit substance use, several family characteristics predicted tobacco use.
Conclusions: Results indicated that parents engaging in alcohol, tobacco and
illicit drug use in our cohort reported strong continuity of use from before, to
during the COVID-19 pandemic in Australia. This highlights the importance of
public health initiatives that provide accessible substance use support and
treatment options to parents during periods of public health emergencies.
Further, enriched population interventions targeted across socioeconomic
and family contexts may be important in identifying risk, particularly for
tobacco use.
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1 Introduction

The COVID-19 pandemic has had a significant impact on
population health and wellbeing worldwide. In Australia, strict
social distancing and isolation measures were implemented
across 2020-2021 to slow the rate of infection (1). While these
measures achieved their direct aim of containing virus
transmission, they also provoked a cascade of population-wide
outcomes including changes to patterns of alcohol, tobacco, and
illicit substance use. For example, during the COVID-19 period
in Australia, there was an increase in alcohol-induced deaths,
coupled with a decrease in drug-induced deaths (2). More
broadly, patterns of substance use varied across populations,
pointing to considerable heterogeneity in risk for substance use
(3, 4) and highlighting the “need to recognise the existence of
disadvantage in our response to crises” (5).

One of the hardest hit sectors of society were families with young
children, where pandemic-related restrictions radically reduced
access to childcare and education services, and introduced new and
often complex challenges balancing working from home, with
childcare and/or home-schooling demands (6, 7). In this context,
potential changes in substance use in the family environment
during COVID-19 have received growing attention because of the
unique risks that substance use can pose to parents and children
(8, 9) including substance-induced intimate partner violence and
child maltreatment (10, 11).

Systematic reviews on the COVID-19 context have identified
parenting and caregiving responsibilities to be associated with
increased substance use, although evidence has primarily focused
on alcohol use (3, 4). Further, findings from one Australian sample
of parents identified the importance of demographic (e.g., gender,
single parent household) and individual (e.g., chronic physical
conditions) factors in parental tobacco and alcohol use (12, 13).
Nevertheless, further examination of a broad range of factors
related to parental substance use during the pandemic, including
substances other than alcohol and tobacco, is warranted.

Further to this, to accurately identify parents at risk in future
public health emergencies (e.g., disasters and disease outbreaks),
comprehensive studies of risks occluding prior to such
emergencies, are needed, spanning individual, relational, and
contextual domains, relevant to both the parent and child(ren).
Given there is likely a large set of potential predictors of risk,
one methods to identifying the most salient risks for a given
outcome is to utilise machine learning approaches. Machine
learning methods can also be used to maximise prediction (as
opposed to understanding causal explanations). Least Absolute
Shrinkage and Selection Operator (LASSO) regression models
(14) are one such approach which extend upon traditional
regression models. Notably, such models (and their predictor
coefficients) are not interpreted causally, but rather with the aim
of identifying which parents are likely to be at risk in public
health emergencies.

In this study we aimed to examine the extent to which pre-
pandemic predictors (parent and child, individual, relational,
contextual), that were prospectively measured when offspring
were 1-year old (2012-2018), were associated with parent
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substance use (alcohol, tobacco, and illicit substances) during
COVID-19 (mid-2020 and late-2021). We employed machine
learning methods, specifically LASSO (Least Absolute Shrinkage
and Selection Operator) penalised regression models, to identify
the most predictive subset of indicators.

2 Methods
2.1 Participants

Participants were from the Australian Temperament Project
(ATP), a 16-wave longitudinal study tracking the psychosocial
development of young people from infancy to adulthood. In
1983, 67 Local Government Areas (LGAs) in the state of
Victoria were randomly selected based on advice from the
Australian Bureau of Statistics, to provide a representative
sample of Victorian LGAs (15). Parents (Generation 1; G1) of
every 4-8-month-old infant (Generation 2; G2) who visited one
of the selected infant welfare centres between 22nd April and
6th May (1983) were invited to participate. Approximately 3,000
questionnaires were administered. The baseline sample consisted
of 2,443 infants aged 4-8 months. Subsequently, families have
participated via mail surveys approximately every 2 years until
children were 19-20 years of age, and every 4 years thereafter (16).

The ATP Generation 3 (ATPG3) commenced in 2012, with
recruitment of infant offspring (Generation 3; G3) of G2
participants and their partners. Identification of pregnancies
occurred via participant contact every six months between 2012
and 2018 when participants were aged 29-35 years, representing
the peak period of first births in Australia. Telephone or web-
based surveys were conducted with parents at the third trimester
of pregnancy, and at 8 weeks and 1-year postpartum, for which
the 1-year postpartum data is used in the current study. Further
information on sampling and procedures is available elsewhere
(17) and a flowchart of the ATPG3 sample recruitment is
presented in the supplementary material (17; Supplementary
Figure S1). ATP Generation 3 Study protocols have been
approved by the Royal Children’s Hospital Human Research
Ethics Committee (34185). Prior ATP waves were approved by
the relevant committee at the time.

G2 participants in the ATPG3 study with one or more children
were invited to complete a brief online survey about the impacts of
the COVID-19 pandemic in: (1) 2020 between May and
September, during the height of COVID-19 lockdowns (n =515
parents; 60% female; 73% of the existing ATPG3 parent sample);
and (2) 2021 between October and December (n =488 parents;
59% female; 69% of existing ATPG3 parent sample). To assess bias
ATPG3 participants
characteristics collected at baseline (1983, at 4-8 months),

due to attrition, were compared on
including G2 sex, difficult temperament, and behaviour problems,
as well as G1 education and country of birth. Compared to the full
ATP sample, those who were screened for the ATPG3 study had
marginally lower rates of Gls born overseas and Gls with less
education. Those who participated in either of the COVID-19
surveys were representative of the ATPG3 sample. A total of 574
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TABLE 1 Descriptive statistics for postpartum (1-year) predictor variables.

| Measures _____n_% M SD 9s%Cl n

Infant (G3) characteristics

Individual

Female 295 | 53% (49, 57) 560
Birth weight 34 0.5 (3.4, 3.5) 549
Gestational age 39.1 | 1.7 | (39.0, 39.2) | 552
Number of siblings 1.0 | 09 (0.9, 1.1) | 560
Health 3.7 0.6 (3.6, 3.7) 552
Behaviour problems 7.3 43 (6.9, 7.7) 550
Behaviour competencies 15.8 | 2.8 | (15.5, 16.0) | 550
Approach 13.7 | 4.6 | (133, 14.1) | 549
Cooperation 18.7 | 4.3 | (18.4,19.1) | 549
Persistence 13.1 | 3.5 | (12.8,13.4) | 550
Rhythmicity 94 | 29 | (92,96) | 551
Distractibility 16.6 | 2.6 | (164, 16.8) | 549
Reactivity 29.3 | 4.5 | (28.9,29.7) | 550
Relational

Family care hours 46 | 103 | (3.7,5.5) | 552
Non-family care hours 48 | 98 (4.0, 5.6) | 552
Parent (G2) characteristics

Individual

Female 330 | 59% (55, 63) 560
Depression 1.2 1.9 (1.0, 1.4) 490
Anxiety 0.7 1.5 (0.6, 0.9) 490
Stress 3.6 | 3.1 (3.3,3.8) | 490
Alcohol use (>3-4 days per week) | 98 | 20% (17, 24) 489
Tobacco use (>1-2 day per week) | 61 | 13% (10, 16) 488
Tllicit use (>1-2 day per week) 24 | 5% (3,7) 489
Relational

Parenting self-efficacy 32 08 (3.1,3.3) | 489
Parental warmth 44 | 0.5 (4.3, 4.4) | 490
Parental hostility 1.8 | 05 (1.8, 1.9) | 490
Parental anxiety 30 | 0.6 (3.0, 3.1) | 490
Social support 44 | 05 (4.4, 44) | 366
Maternal-infant bondingt 80.9 | 6.4 | (80.2, 81.6) | 329
Paternal-infant bonding? 76.2 | 7.6 | (75.0,77.4) | 157
Contextual

Stressful life events 04 | 0.7 (0.3, 04) | 491
Married/de facto 469 | 86% (83, 89) 543
Paid employment 447 | 80% (76, 83) 560
Education 5.5 1.9 (5.3, 5.6) 478
Financial stress 09 | 09 (0.8, 1.0) | 549

*Scored separately for mothers and fathers.

parents completed either COVID-19 assessment (59% female, 82% of
the existing ATPG3 parent sample). To be included in the current
sample, participants needed to have further provided data at the
1-year postpartum survey. The resulting sample included 560 G2
parents (59% female).

2.2 Measures

2.2.1 Substance use during the COVID-19
pandemic

Frequency of alcohol (item: “Alcohol”), tobacco (item:
“Cigarettes or other tobacco?”), cannabis [item: “Cannabis (e.g.,
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marijuana joint, blunt, pipe, bong)”], and other illicit substances
(item: “Other drugs including opiates, heroin, or narcotics
cocaine, crack, amphetamine, methamphetamine, hallucinogens,
or ecstasy”) in the past two weeks were assessed at both
COVID-19 waves. Response options were: 1 =“Not at all”, 2="1
or 2 days a week”, 3=3 or 4 days a week”, 4=“Almost every
day”. Responses to cannabis and other illicit substances were
combined to indicate any illicit use. Binary variables were
derived to indicate potentially harmful levels of use. For alcohol,
derived binary variables indicated drinking around half the week
or more (i.e, reporting at least “3 or 4 days a week”). For
tobacco and illicit substance use derived binary variables
indicated any use (i.e., reporting at least “1 or 2 days a week”).
Given the relatively low prevalence of substance use (particularly
tobacco and illicit substance use) and consistent pattern at each
COVID-19 timepoint [alcohol: 32% (t1), 29% (t2); tobacco: 7%
(t3), 8% (t2); illicit substance use: 3% (t1), 2% (t2)], variables
were combined across COVID-19 timepoints.

2.2.2 Pre-COVID-19 postpartum (1-year)
predictors

A summary of all pre-COVID-19 postpartum (1-year)
predictor variables is presented in Table 1 (see Supplementary
Table S1 for further details). Measures included: G3 individual
factors (i.e, sex, birth weight, gestational age, number of
health, behaviour
temperament) and relational factors (i.e., hours in care with

siblings, problems and competencies,
family members and non-family members); G2 individual
factors (i.e., sex, mental health, substance use), relational factors
(i.e., parenting style, social support, parent-infant bonding), and
contextual factors (i.e., stressful life events, marital status,
employment status, education level, financial situation). G2
participant responses were used for all measures, however, for
measures related to the G3 and those reflecting the G2 context,

partner responses supplemented missing participant responses.

2.3 Statistical analysis

All analyses were conducted in Stata 17 (18). Missing data
within the analysis sample ranged from 0% to 35%. Multiple
imputation was used to handle missing data. Twenty complete
datasets were imputed, based on a multivariate normal model
(19). Binary variables were imputed as continuous variables and
then back transformed with adaptive rounding following
imputation (20). This approach to imputation has been shown
to perform similarly to imputation models using chained
equations (19). Estimates were obtained by pooling results
across the 20 imputed datasets using Rubin’s rules (21).

First, descriptive statistics (mean/SD, /%) were provided for all
variables included in the current study using the non-imputed data.
Next, predictors [k=number of predictors] were identified using
Least Absolute Shrinkage and Selection Operator (LASSO)
penalised logistic regression models, for which each outcome was
regressed onto the 33 predictors, in multivariable models. In
comparison to traditional regression methods, the LASSO models
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shrink the size of coefficients by applying a penalty factor and, in
turn, retain the most important predictor variables (i.e., coefficients
greater than zero) (14). Ten-fold cross-validation was used to select
the penalty strength which minimises the cross-validation function
(i.e., to identify the best fitting model). Predictive performance was
assessed using the area under the Receiver Operating Characteristic
(ROC) Curve (AUGC; >0.7 is acceptable, >0.8 is excellent, and >0.9
is outstanding) (22). Given that the LASSO model has not been
embedded within Stata’s imputation commands, models were run
on each imputed dataset and then coefficients were averaged if a
predictor was retained in at least 80% of imputed datasets (with
AUC values averaged across all datasets). Traditional logistic
regressions models were used to estimate the association between
each pre-COVID-19 postpartum predictor and substance use
during the COVID-19 pandemic (adjusting for the time since the
1-year survey). Of note, while confidence intervals are estimated
from traditional regression models, no confidence intervals are
estimated as part of the LASSO model - these models aim to
maximise prediction, not quantify the uncertainty of individual
parameter estimates. All models included adjustment for time
since the 1-year survey and the start of the COVID-19 surveys
(12 May 2020) to account for variation in the timing between
assessments. All continuous variables were z-scored prior to analysis.

3 Results
3.1 Descriptive information

During the COVID-19 pandemic, 39% (95% CI =35, 43) of
parents reported using alcohol at least 3-4 days per week [79%
(95% CI=76, 83) used at least 1 day per week], 12% (95%
CI=09, 15) reported using any tobacco, and 6% (95% CI=4, 8)
reported use any illicit substance use. Patterns of use were
similar or somewhat higher in males [alcohol: 46% (95%
CI =39, 52); tobacco: 14% (95% CI=10, 19); illicit substance
use: 7% (95% CI =4, 11)] relative to females [alcohol: 34% (95%
CI =29, 39); tobacco: 10% (95% CI =7, 14); illicit substance use:
6% (95% CI=4, 9)] participants. A descriptive summary of all
postpartum predictor variables is presented in Supplementary
Table S1.

3.2 Postpartum predictors of substance use
during the COVID-19 pandemic

Associations between pre-pandemic, postpartum predictors and
substance use during the COVID-19 pandemic are presented in
Table 2 for LASSO and traditional logistic regression models.

For alcohol use during the pandemic, LASSO models
(AUC=0.72) identified two predictors (k=2): prior alcohol use
(OR =2.03) (OR=0.92). These
associations were supported by evidence from traditional
regression models: prior alcohol use (OR=7.97, 95% Cl=4.77,
13.32) and parent-infant bonding (OR = 0.77, 95% CI = 0.64, 0.93).

and parent-infant bonding
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For tobacco use during the pandemic, LASSO models
(AUC=0.96) identified ten (k=10) predictors including G3
behaviour competencies (OR=1.73), distractibility (OR=10.87),
reactivity (OR = 1.29), and hours at in family (OR = 0.85) and non-
family care (OR=0.88), and G2 stress (OR=0.81), tobacco use
(OR =4.21), marital status (OR =0.61), employment (OR=0.86),
and education (OR=0.78). Five of these predictors were also
evidenced in traditional regression
competencies (OR=1.49, 95% CI=1.11, 1.98), tobacco use
(OR=69.16, 95% CI=29.61, 161.55), marital status (OR=0.29,
95% CI=0.15, 0.54), paid employment (OR =0.48, 95% CI=0.27,
0.85), and education level (OR = 0.56, 95% CI = 0.42, 0.75).

For illicit substance use during the pandemic, LASSO models
(AUC=0.78) identified two predictors (k = 2): postpartum tobacco
use (OR =1.44) and illicit substance use (OR = 1.60). These were
also identified in traditional regression models: tobacco use
(OR=8.22, 95% CI=3.63, 18.60) and illicit substance use
(OR=18.97, 95% CI=7.41, 48.57).

models:  behaviour

4 Discussion

Here we draw on prospective data to examine pre-pandemic
predictors of parent substance use during the COVID-19
pandemic in Australia, which experienced some of the longest
periods of public health restrictions in the world throughout 2020
and 2021. Most prominently, pre-pandemic substance use was
identified as the strongest predictor for all substance types during
COVID-19 (alcohol, tobacco and illicit substance use); a finding
which is consistent with prior literature that has identified strong
continuities in substance use behaviour into parenthood (23).

Further, pre-pandemic parent-infant bonding and tobacco use
were identified in LASSO models as the only other predictors of
parental alcohol and illicit drug use, respectively, during the
pandemic. The association with parent-infant bonding is consistent
with previously observed patterns of poorer quality parent-infant
bonding among parents who report substance use (24). One
explanation is that infants of parents with stronger bonds have
better behavioural and developmental outcomes (25), which is
linked to reduced parenting stress (26) and lower likelihood of
parental alcohol consumption. Further to this, we note that the
association between pre-pandemic tobacco use and COVID-19
illicit drug use is in line with the high prevalence of tobacco co-use
identified among people using illicit substances (27).

A more complex predictive model emerged for tobacco use
during the pandemic, with family factors spanning both child
(individual and relational) and parent (individual and contextual)
characteristics emerging as important predictors of tobacco use.
Associations were consistent across several contextual factors (e.g.,
marital status, employment, and education level). Current findings
support previous work identifying socioeconomic disadvantage as
a key predictor of tobacco use (28) and reflect patterns of risk
identified in parents assessed during the pandemic (12). While
population-wide strategies such as media campaigns, tax increases,
and smoke-free legislation have been effective in reducing smoking
across socioeconomic groups (29), current findings suggest that
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TABLE 2 Penalised and traditional logistic regression models examining relationships between COVID-19 substance use and pre-COVID-19 postpartum
(1-year) predictors (N = 560).

Measures Alcohol use Tobacco use Ilicit use

OR 95% ClI OR 95% CI OR 95% ClI

Infant (G3) characteristics

Individual

Female - 0.73 (0.52, 1.03) - 1.05 (0.62, 1.78) - 131 (0.64, 2.65)
Birth weight - 0.99 (0.83, 1.18) - 0.70 (0.54, 0.91) - 0.85 (0.61, 1.20)
Gestational age - 1.06 (0.90, 1.27) - 0.83 (0.65, 1.07) - 1.20 (0.83, 1.75)
Number of siblings - 0.83 (0.70, 0.99) - 0.98 (0.75, 1.28) - 0.97 (0.69, 1.38)
Health - 0.99 (0.84, 1.18) - 0.97 (0.74, 1.26) - 1.15 (0.78, 1.69)
Behaviour problems - 1.09 (0.92, 1.30) - 1.14 (0.88, 1.48) - 1.20 (0.86, 1.67)
Behaviour competencies - 0.89 (0.75, 1.06) 1.73 1.49 (1.11, 1.98) - 1.28 (0.89, 1.85)
Approach - 0.91 (0.76, 1.08) - 0.78 (0.59, 1.03) - 1.06 (0.75, 1.50)
Cooperation - 1.14 (0.96, 1.36) - 1.00 (0.77, 1.31) - 0.95 (0.67, 1.35)
Persistence - 1.06 (0.90, 1.26) - 0.87 (0.66, 1.14) - 0.84 (0.58, 1.20)
Rhythmicity - 0.96 (0.81, 1.14) - 1.05 (0.81, 1.36) - 1.10 (0.78, 1.54)
Distractibility - 0.96 (0.80, 1.14) 0.87 0.78 (0.60, 1.02) - 0.92 (0.65, 1.31)
Reactivity - 0.96 (0.81, 1.14) 1.29 121 (0.92, 1.58) - 1.07 (0.76, 1.51)
Relational

Family care hours - 0.89 (0.74, 1.08) 0.85 0.72 (0.51, 1.03) - 0.78 (0.49, 1.25)
Non-family care hours - 1.02 (0.86, 1.21) 0.88 0.93 (0.70, 1.24) - 1.08 (0.78, 1.49)

Parent (G2) characteristics

Individual

Female - 0.61 (0.43, 0.86) - 0.60 (0.35, 1.02) - 0.83 (0.41, 1.67)
Depression - 0.93 0.77, 1.13) - 1.03 (0.79, 1.33) - 1.22 (0.91, 1.65)
Anxiety - 1.07 (0.88, 1.30) - 0.93 (0.70, 1.24) - 1.00 (0.70, 1.45)
Stress - 1.13 (0.94, 1.35) 0.81 0.75 (0.55, 1.03) - 1.01 (0.69, 1.46)
Alcohol use (>3/4days/week) 2.03 7.97 (4.77, 13.32) - 1.52 (0.76, 3.06) - 1.93 (0.86, 4.31)
Tobacco use (any) - 1.29 (0.76, 2.19) 421 69.16 (29.61, 161.55) 1.44 8.22 (3.63, 18.60)
Tlicit use (any) - 2.41 (1.05, 5.51) - 5.79 (2.15, 15.59) 1.60 18.97 (7.41, 48.57)
Relational

Parenting self-efficacy - 1.05 (0.87, 1.27) - 0.97 (0.71, 1.31) - 1.17 (0.79, 1.73)
Parental warmth - 0.88 (0.73, 1.05) - 1.19 (0.87, 1.62) - 0.77 (0.55, 1.09)
Parental hostility - 1.15 (0.96, 1.38) - 0.93 (0.70, 1.25) - 1.19 (0.83, 1.72)
Parental anxiety - 1.07 (0.89, 1.29) - 1.01 (0.75, 1.35) - 0.87 (0.59, 1.28)
Social support - 0.97 0.77, 1.24) - 1.06 (0.74, 1.52) - 1.04 (0.67, 1.61)
Parent-infant bonding 0.92 0.77 (0.64, 0.93) - 1.23 (0.88, 1.71) - 0.83 (0.58, 1.20)
Contextual

Stressful life events - 0.85 (0.71, 1.03) - 1.04 (0.79, 1.39) - 1.18 (0.85, 1.63)
Married/de facto - 0.76 (0.46, 1.25) 0.61 0.29 (0.15, 0.54) - 0.44 (0.19, 0.98)
Paid employment - 1.20 (0.78, 1.85) 0.86 0.48 (0.27, 0.85) - 0.64 (0.29, 1.40)
Education - 1.05 (0.88, 1.27) 0.78 0.56 (0.42, 0.75) - 0.92 (0.63, 1.36)
Financial stress - 1.07 (0.90, 1.27) - 1.36 (1.06, 1.73) - 1.02 (0.73, 1.43)

OR;, odds ratio from LASSO model; traditional regression coefficients at p < 0.05 bolded.

parents impacted by greater disadvantage would benefit from more  Given the non-causal modelling approach in the current study

targeted support around smoking cessation (e.g., social media  (i.e., predictive LASSO models) further research is required to

targeting based on geographic location). clarify these relationships. The current findings also suggest that
Further, a range of family characteristics, spanning child and  the identification of predictors of tobacco use behaviours

parent factors, were identified in risk profiles for tobacco use  requires a multifaceted approach.

during the pandemic. Need a summary sentence here.

Interestingly, while the direction of the reactivity finding

supports prior risk associations between parental smoking and 4.1 Implications

negative child outcomes (30), several associations were in

unexpected directions (e.g., a risk association for behaviour The strong prediction of pandemic substance use by pre-

competencies and a protective association for parent stress). pandemic patterns of substance use highlights the need for
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treatment services and early intervention to prevent use from
becoming entrenched. The COVID-19 pandemic has profoundly
changed the way in which people access healthcare. In Australia,
despite high rates of substance use (31), rates of treatment
uptake remain low and delays in treatment-seeking are
substantial (32, 33). Telehealth provides a promising strategy to
increase earlier engagement with alcohol and substance use
treatment, by providing a format of treatment delivery that
offers a sense of privacy and anonymity, which can help to
overcome treatment barriers related to fear of shame and
stigma, as well as structural barriers such as constraints related
to travel time and need for childcare. Such models of treatment
may be filling a gap in service provision for women who often
perform significant childcare duties and who may be less able to
access traditional in-person services due to childcare
responsibilities (34, 35). Online treatment/app interventions
could be another option.

For parents of young families, as well as those planning
families, routine prenatal visits provide an opportunity for
alcohol and drug screening, provision of information on
substance use risks and supports, and where suitable, referral
and intervention, which may in tuen increase engagement with
alcohol and other drug support services (as well as reduce risk
of harm to infants, e.g., FASD, family violence) (36). However,
it also important to recognise that, for many people, prenatal
substance use behaviours have a history of continuity from
adolescence and into the young adult period, well before
conception (23). This suggests that universal monitoring and
intervention efforts, extending earlier in the life course, are
likely to be beneficial in disrupting future patterns of continuity
into the parenting period.

4.2 Limitations

In mature cohort studies there are important sources of
selection, measurement, and confounding bias that require
consideration. Although multiple imputation was used to
minimize missing data bias, it is likely that there was some
selective attrition of the most vulnerable individuals, such as
those with high levels of substance use. Further, parents who
had a child prior to the recruitment period (parents aged 29-35
years) are excluded, unless they also went on to have another
child in this period. Additionally, as all measures are self-
reported, there is a risk of shared method variance and social
desirability bias. To mitigate these issues, one option could be to
incorporate data from additional sources, such as family
members or peers, or employ approaches like the Randomized
Response Technique (37) into future research methods. Further,
substance use outcomes were defined based only on frequency,
and therefore do not capture aspects of substance use related to
quantity or disorder, which may have differential predictive
profiles. The strength of associations may also be impacted by
the variation in time (i.e., less than one year up to nine years)
between completing the 1-year postpartum survey and the
COVID-19 survey, although accounted for analytically. Further,
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the relatively small sample size may have meant that the study
was underpowered to detect weaker associations of interest
(that might be expected across long periods of time), as
indicated by the imprecise confidence intervals. As such, the
pattern of results are likely to be conservative in nature. Finally,
while the current aims were not causal in nature, future work
could examine causal pathways to determine appropriate
intervention opportunities.

5 Conclusions

In our study, the most important predictor of parental
substance use during the COVID-19 pandemic was prior
substance use, pointing to the importance of enriching support
to those with histories of substance use. Given the strong
continuity in substance use behaviours, public health policy
should consider improved access to substance use support and
treatment services, particularly in times of public health
emergencies. However, to comprehensively prepare for future
public health emergencies, continued efforts are needed to
identify and protect against broader social inequalities and
vulnerabilities. This was evident in the more complex predictive
models that emerged for parental tobacco use. Together,
findings suggest that beyond patterns of substance use
continuity, approaches to targeting interventions, particularly for
tobacco use, likely requires efforts which consider a range of
individual, relational and contextual factors.

Data availability statement

The datasets presented in this article are not readily available
because Ethics approvals for this study do not permit these
potentially re-identifiable participant data to be made publicly
available. Enquires about collaboration are possible through
data

melbournechildrens.com/data-access/. The current institutional

our institutional access protocol:  https://lifecourse.
body responsible for ethical approval is The Royal Children’s
Hospital Human Research Ethics Committee. Requests to access
the datasets should be directed to Craig Olsson, craig.olsson@

deakin.edu.au.

Ethics statement

The studies involving humans were approved by Royal
Children’s Hospital Human Research Ethics Committee. The
studies were conducted in accordance with the local legislation
and institutional requirements. Written informed consent was
obtained from the minor(s)’ legal guardian/next of kin for the
publication of any potentially identifiable images or data
included in this article.

frontiersin.org


https://lifecourse.melbournechildrens.com/data-access/
https://lifecourse.melbournechildrens.com/data-access/
mailto:craig.olsson@deakin.edu.au
mailto:craig.olsson@deakin.edu.au

Greenwood et al.

Author contributions

CG: Conceptualization, Formal analysis, Writing — original
draft, Writing - review & editing. PL: Conceptualization,
Funding acquisition, Writing — original draft, Writing - review
& editing.
Writing - original draft, Writing - review & editing. JM:

DH: Conceptualization, Funding acquisition,
Conceptualization, Funding acquisition, Writing - original draft,
Writing - review & editing. JG: Conceptualization, Writing -
original draft, Writing - review & editing. JB: Conceptualization,
Writing - original draft, Writing - review & editing. JT:
Conceptualization, Funding acquisition, Supervision, Writing -
draft, editing. CO:
Conceptualization, Funding acquisition, Supervision, Writing -

original Writing - review &

original draft, Writing — review & editing.

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. 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. Funding for this work was supported by grants
from the Australian Research Council [DP130101459;
DP160103160; DP180102447; DP200100571] and the National
Health and Medical Research Council of Australia
[APP1082406]. CAO and DMH were supported by fellowships
from the National Health and Medical Research Council
(Investigator grants APP1175086 and APP1197488, respectively).

Acknowledgments

The ATP study is located at The Royal Children’s Hospital
Melbourne and is a collaboration between Deakin University, The
University of Melbourne, the Australian Institute of Family
Studies, The University of New South Wales, The University of
Otago (New Zealand), and the Royal Children’s Hospital (further
information available at https://www.melbournechildrens.com/atp/).
The views expressed in this article are those of the authors and may

References

1. Stobart A, Duckett S. Australia’s response to COVID-19. Health Econ Policy Law.
(2022) 17(1):95-106. doi: 10.1017/S1744133121000244

2. Australian Bureau of Statistics. Causes of Death, Australia [Internet]. 2021.
Available online at: https://www.abs.gov.au/statistics/health/causes-death/causes-
death-australia/2021 (Accessed January 01, 2023).

3. Roberts A, Rogers J, Mason R, Siriwardena AN, Hogue T, Whitley GA, et al.
Alcohol and other substance use during the COVID-19 pandemic: a systematic
review. Drug Alcohol Depend. (2021) 229:1-35. doi: 10.1016/j.drugalcdep.2021.
109150

4. Schmidt RA, Genois R, Jin J, Vigo D, Rehm J, Rush B. The early impact of
COVID-19 on the incidence, prevalence, and severity of alcohol use and other drugs:

Frontiers in Child and Adolescent Psychiatry

10.3389/frcha.2025.1587146

not reflect those of their organizational affiliations, nor of other
collaborating individuals or organizations. We acknowledge all
collaborators who have contributed to the ATP, especially
Professors Ann Sanson, Margot Prior, Frank Oberklaid, and Dr
Diana Smart. We would also like to sincerely thank the
participating families for their time and invaluable contribution to
the study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever
possible. If you identify any issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/frcha.2025.

1587146/full#supplementary-material

a systematic review. Drug Alcohol Depend. (2021) 228:1-17. doi: 10.1016/j.drugalcdep.
2021.109065

5. Shergold P, Broadbent J, Marshall I, Varghese P. Fault Lines: An
Independent Review in Australia’s Response to COVID-19. Melbourne, VIC: John
and Myriam Wylie Foundation, Minderoo Foundation and the Paul Ramsay
Foundation (2022).

6. Verlenden J, Pampati S, Rasberry CN, Liddon N, Hertz M, Kilmer G, et al.
Association of children’s mode of school instruction with child and parent
experiences and well-being during the COVID-19 pandemic — COVID
experiences survey, United States, October 8-November 13, 2020. MMWR Recomm
Rep. (2021) 70(11):369-76. doi: 10.15585/mmwr.mm7011al

frontiersin.org


https://www.melbournechildrens.com/atp/
https://www.frontiersin.org/articles/10.3389/frcha.2025.1587146/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/frcha.2025.1587146/full#supplementary-material
https://doi.org/10.1017/S1744133121000244
https://www.abs.gov.au/statistics/health/causes-death/causes-death-australia/2021
https://www.abs.gov.au/statistics/health/causes-death/causes-death-australia/2021
https://doi.org/10.1016/j.drugalcdep.2021.109150
https://doi.org/10.1016/j.drugalcdep.2021.109150
https://doi.org/10.1016/j.drugalcdep.2021.109065
https://doi.org/10.1016/j.drugalcdep.2021.109065
https://doi.org/10.15585/mmwr.mm7011a1

Greenwood et al.

7. Power K. The COVID-19 pandemic has increased the care burden of women and
families. Sustain Sci Pract Policy. (2020) 16(1):67-73. doi: 10.1080/15487733.2020.
1776561

8. Hutchinson DM, Mattick RP, Braunstein D, Maloney E, Wilson J. The Impact of
Alcohol use Disorders on Family Life: A Review of the Empirical Literature. Sydney,
NSW: National Drug and Alcohol Research Centre, University of New South
Wales (2014).

9. Kuppens S, Moore SC, Gross V, Lowthian E, Siddaway AP. The enduring effects
of parental alcohol, tobacco, and drug use on child well-being: a multilevel meta-
analysis. Dev Psychopathol. (2020) 32(2):765-78. doi: 10.1017/50954579419000749

10. Choenni V, Hammink A, van de Mheen D. Association between substance use
and the perpetration of family violence in industrialized countries: a systematic
review. Trauma Violence Abuse. (2017) 18:37-50. doi: 10.1177/1524838015589253

11. Laslett AM, Room R, Dietze P, Ferris J. Alcohol’s involvement in recurrent child
abuse and neglect cases. Addiction. (2012) 107(10):1786-93. doi: 10.1111/j.1360-0443.
2012.03917.x

12. Westrupp EM, Bennett C, Berkowitz T, Youssef GJ, Toumbourou JW, Tucker
R, et al. Child, parent, and family mental health and functioning in Australia during
COVID-19: comparison to pre-pandemic data. Eur Child Adolesc Psychiatry. (2023)
32(2):317-30. doi: 10.1007/s00787-021-01861-z

13. Greenwood CJ, Fuller-Tyszkiewicz M, Hutchinson DM, Macdonald JA,
Bereznicki HGK, Youssef GJ, et al. Alcohol use among Australian parents during
the COVID-19 pandemic—April-2020 to May 2021. Addict Behav. (2023) 138:1-7.
doi: 10.1016/j.addbeh.2022.107561

14. Tibshirani R. Regression shrinkage and selection via the lasso. J R Stat Soc Ser
B Methodol. (1996) 58(1):267-88. doi: 10.1111/j.2517-6161.1996.tb02080.x

15. Sanson AV, Prior M, Oberklaid F. Normative data on temperament in Australian
infants. Aust J Psychol. (1985) 37(2):185-95. doi: 10.1080/00049538508256397

16. Vassallo S, Sanson A. The Australian Temperament Project: The First 30 Years.
Melbourne: Australian Institute of Family Studies (2013).

17. Olsson CA, Letcher P, Greenwood CJ, McIntosh JE, Barker S, Olsson CM, et al.
The Australian temperament project generation 3 study: a population-based
multigenerational prospective cohort study of socioemotional health and
development. BMJ Open. (2022) 12(9):e061854. doi: 10.1136/bmjopen-2022-061854

18. StataCorp. Stata Statistical Software: Release 17. College Station, TX: StataCorp
LLC (2021).

19. Lee KJ, Carlin JB. Multiple imputation for missing data: fully conditional
specification versus multivariate normal imputation. Am ] Epidemiol. (2010)
171(5):624-32. doi: 10.1093/aje/kwp425

20. Bernaards CA, Belin TR, Schafer JL. Robustness of a multivariate normal
approximation for imputation of incomplete binary data. Stat Med. (2007)
26(6):1368-82. doi: 10.1002/sim.2619

21. Rubin DB. Multiple Imputation for Nonresponse in Surveys. Hoboken, NJ: Wiley
Series in Probability and Statistics (1987).

22. Hosmer DW, Lemeshow S. Applied Logistic Regression [Internet]. 2nd ed.
New York, NY: John Wiley & Sons, Inc. (2000). doi: 10.1002/0471722146

23. Thomson KC, Greenwood CJ, Letcher P, Spry EA, Macdonald JA, McAnally
HM, et al. Continuities in maternal substance use from early adolescence to

Frontiers in Child and Adolescent Psychiatry

08

10.3389/frcha.2025.1587146

parenthood: findings from the intergenerational cohort consortium. Psychol Med.
(2023) 53(5):2136-45. doi: 10.1017/50033291721003925

24. Quinlivan JA, Evans SF. Impact of domestic violence and drug abuse in
pregnancy on maternal attachment and infant temperament in teenage mothers in
the setting of best clinical practice. Arch Womens Ment Health. (2005) 8(3):191-9.
doi: 10.1007/s00737-005-0079-7

25. le Bas GA, Youssef GJ, Macdonald JA, Rossen L, Teague SJ, Kothe EJ, et al. The
role of antenatal and postnatal maternal bonding in infant development: a systematic
review and meta-analysis. Social Development. (2020) 29:3-20. doi: 10.1111/sode.
12392

26. de Cock ESA, Henrichs J, Klimstra TA, Janneke A, Vreeswijk CMJM, Meeus
WH]J, et al. Longitudinal associations between parental bonding, parenting stress,
and executive functioning in toddlerhood. J Child Fam Stud. (2017) 26(6):1723-33.
doi: 10.1007/s10826-017-0679-7

27. Australian Institute of Health and Welfare. National Drug Strategy Household
Survey 2022-2023. Canberra: ATHW Canberra (2024).

28. Hiscock R, Bauld L, Amos A, Fidler JA, Munafo M. Socioeconomic status and
smoking: a review. Ann N'Y Acad Sci. (2012) 1248:107-23. doi: 10.1111/j.1749-6632.
2011.06202.x

29. Germain D, Durkin S, Scollo M, Wakefield M. The long-term decline of adult
tobacco use in Victoria: changes in smoking initiation and quitting over a quarter of a
century of tobacco control. Aust N Z ] Public Health. (2012) 36(1):17-23. doi: 10.
1111/j.1753-6405.2011.00805.x

30. Button TMM, Maughan B, McGuffin P. The relationship of maternal smoking
to psychological problems in the offspring. Early Hum Dev. (2007) 83(11):727-32.
doi: 10.1016/j.earlhumdev.2007.07.006

31. Australian Institute of Health and Welfare. National Drug Strategy Household
Survey 2019. Canberra: AIHW Canberra (2020).

32. Australian Institute of Health and Welfare. Alcohol and Other Drug Treatment
Services in Australia: 2016-17 [Internet]. Canberra: ATHW Canberra (2018). Available
online at: www.aihw.gov.au

33. Reavley NJ, Cvetkovski S, Jorm AF, Lubman DI. Help-seeking for substance use,
anxiety and affective disorders among young people: results from the 2007 Australian
national survey of mental health and wellbeing. Aust N Z ] Psychiatry. (2010)
44(8):729-35. doi: 10.3109/00048671003705458

34. Garde EL, Manning V, Lubman DI. Characteristics of clients currently
accessing a national online alcohol and drug counselling service. Australas
Psychiatry. (2017) 25(3):250-3. doi: 10.1177/1039856216689623

35. Grigg J, Volpe I, Tyler J, Hall K, McPherson B, Lubman DI, et al.
Ready2Change: preliminary effectiveness of a telephone-delivered intervention
program for alcohol, methamphetamine and cannabis use problems. Drug Alcohol
Rev. (2022) 41(2):517-27. doi: 10.1111/dar.13363

36. Wright TE, Terplan M, Ondersma SJ, Boyce C, Yonkers K, Chang G, et al.
The role of screening, brief intervention, and referral to treatment in the
perinatal period. Am J Obstet Gynecol. (2016) 215(5):539-47. doi: 10.1016/j.ajog.
2016.06.038

37. Blair G, Imai K, Zhou YY. Design and analysis of the randomized
response technique. J] Am Stat Assoc. (2015) 110:1304-19. doi: 10.1080/01621459.
2015.1050028

frontiersin.org


https://doi.org/10.1080/15487733.2020.1776561
https://doi.org/10.1080/15487733.2020.1776561
https://doi.org/10.1017/S0954579419000749
https://doi.org/10.1177/1524838015589253
https://doi.org/10.1111/j.1360-0443.2012.03917.x
https://doi.org/10.1111/j.1360-0443.2012.03917.x
https://doi.org/10.1007/s00787-021-01861-z
https://doi.org/10.1016/j.addbeh.2022.107561
https://doi.org/10.1111/j.2517-6161.1996.tb02080.x
https://doi.org/10.1080/00049538508256397
https://doi.org/10.1136/bmjopen-2022-061854
https://doi.org/10.1093/aje/kwp425
https://doi.org/10.1002/sim.2619
https://doi.org/10.1002/0471722146
https://doi.org/10.1017/S0033291721003925
https://doi.org/10.1007/s00737-005-0079-7
https://doi.org/10.1111/sode.12392
https://doi.org/10.1111/sode.12392
https://doi.org/10.1007/s10826-017-0679-7
https://doi.org/10.1111/j.1749-6632.2011.06202.x
https://doi.org/10.1111/j.1749-6632.2011.06202.x
https://doi.org/10.1111/j.1753-6405.2011.00805.x
https://doi.org/10.1111/j.1753-6405.2011.00805.x
https://doi.org/10.1016/j.earlhumdev.2007.07.006
http://www.aihw.gov.au
https://doi.org/10.3109/00048671003705458
https://doi.org/10.1177/1039856216689623
https://doi.org/10.1111/dar.13363
https://doi.org/10.1016/j.ajog.2016.06.038
https://doi.org/10.1016/j.ajog.2016.06.038
https://doi.org/10.1080/01621459.2015.1050028
https://doi.org/10.1080/01621459.2015.1050028

	Pre-pandemic predictors of parental substance use during COVID-19
	Introduction
	Methods
	Participants
	Measures
	Substance use during the COVID-19 pandemic
	Pre-COVID-19 postpartum (1-year) predictors

	Statistical analysis

	Results
	Descriptive information
	Postpartum predictors of substance use during the COVID-19 pandemic

	Discussion
	Implications
	Limitations

	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


