Addiction L.
RN Addiction Research & Theory

ISSN: (Print) (Online) Journal homepage: informahealthcare.com/journals/iart20

©

Taylor & Francis

Taylor & Francis Grou

P

Longitudinal gambling risk transitions: evidence
from a nationally representative Australian
sample

Aino Suomi, Miranda Chilver, Jeffrey Kim, Nicole Watson & Peter
Butterworth

To cite this article: Aino Suomi, Miranda Chilver, Jeffrey Kim, Nicole Watson & Peter
Butterworth (11 Apr 2024): Longitudinal gambling risk transitions: evidence from

a nationally representative Australian sample, Addiction Research & Theory, DOI:
10.1080/16066359.2024.2331749

To link to this article: https://doi.org/10.1080/16066359.2024.2331749

A
© 2024 The Author(s). Published by Informa b View supplementary material &
UK Limited, trading as Taylor & Francis

Group.
ﬁ Published online: 11 Apr 2024. Submit your article to this journal &
) , A
il Article views: 311 & View related articles (&'
@ View Crossmark data & This article has been awarded the Centre
Crosark for Open Science 'Open Materials' badge.

Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journalinformation?journalCode=iart20


https://informahealthcare.com/action/journalInformation?journalCode=iart20
https://informahealthcare.com/journals/iart20?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.1080/16066359.2024.2331749
https://doi.org/10.1080/16066359.2024.2331749
https://informahealthcare.com/doi/suppl/10.1080/16066359.2024.2331749
https://informahealthcare.com/doi/suppl/10.1080/16066359.2024.2331749
https://informahealthcare.com/action/authorSubmission?journalCode=iart20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=iart20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.1080/16066359.2024.2331749?src=pdf
https://informahealthcare.com/doi/mlt/10.1080/16066359.2024.2331749?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/16066359.2024.2331749&domain=pdf&date_stamp=11 Apr 2024
http://crossmark.crossref.org/dialog/?doi=10.1080/16066359.2024.2331749&domain=pdf&date_stamp=11 Apr 2024

ADDICTION RESEARCH & THEORY
https://doi.org/10.1080/16066359.2024.2331749

Taylor & Francis
Taylor & Francis Group

RESEARCH ARTICLE

a OPEN ACCESS ‘ W) Check for updates

Longitudinal gambling risk transitions: evidence from a nationally representative

Australian sample

Aino Suomi® (®, Miranda Chilver® (), Jeffrey Kim?®

, Nicole Watson®

and Peter Butterworth®<¢

Centre for Gambling Research, Research School of Social Sciences, The Australian National University, Acton, ACT, Australia; bCentre for
Research on Ageing, Health and Wellbeing, Research School of Population Health, The Australian National University, Acton, ACT, Australia;
“Melbourne Institute: Applied Economic and Social Research, University of Melbourne, Melbourne, VIC, Australia; “Centre for Social and Early
Emotional Development, School of Psychology, Deakin University, Geelong, VIC, Australia

ABSTRACT

Aims: Problem gambling has downstream consequences on individuals, families and the community.
While a strong research base now exists on predictors and outcomes of problem gambling risk and
severity, few studies have examined the transitions in gambling risk status over time, and factors asso-
ciated with these transitions.

Methods: The current study addresses this knowledge gap by examining gambling transitions using two
waves of longitudinal, population-representative Australian data (N = 12,364) collected in 2015 and 2018.
Focal to our approach is the assessment of predictors of gambling risk status including demographics,
and key psychosocial factors that might attenuate the risk of transition into more severe gambling.
Results: The results show significant stability in gambling risk over time, particularly among individuals
who reported no or low gambling risk. Gambling risk transitions were more likely to occur toward less
severe than more severe levels of gambling. Furthermore, gambling problems tended to persist in
more severe levels of gambling risk. Financial hardship, younger age, male gender, experience of hard-
ship, lower levels of educational attainment, chronic health conditions, risky levels of alcohol consump-
tion, living in low SES areas, and low sense of mastery were associated with transitions from low to
more severe gambling over the three-year period. There were no significant predictors of transitions to
lower levels of gambling risk in the current data.

Conclusions: Our findings can help inform public health interventions by better targeting individuals
at elevated risk for more severe gambling over time, and we outline a method for analyzing transitions
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in longitudinal datasets that can be applied in future studies in addiction.

Problem gambling is a broad term that is used to describe
patterns of excessive gambling behavior that causes harm to
self, others, or the wider community (Delfabbro and King
2020). Problem gambling encompasses a continuum of
severity including Gambling Disorder, and global population
prevalence estimates for past year problem gambling range
from 0.1% to 5.8% (Calado and Griffiths 2016) and in
Australia from 0.7% to 1.0% (Delfabbro and King 2022).
Problem gambling is identified as a major public health con-
cern in Australia and internationally (Wardle et al. 2023).
Problem gambling risk is commonly assessed with the
Problem Gambling Severity Index (PGSI) (Ferris et al
2001); the most widely used contemporary population-meas-
ure of problem gambling (Holtgraves 2009; Orford et al.
2010). The PGSI items capture a combination of the com-
mon features of addiction drawn from DSM-5 criteria for
problem gambling, and categorizes individuals into four
groups according to their risk for problem gambling;

1. non-problem gambling; 2. low risk gambling; 3. moderate
risk gambling; and 4. problem gambling (Ferris et al. 2001).
The limited evidence examining repeated measurement of
the PGSI over time suggests stability within non-problem
gambling groups but fluidity between at-risk gambling
groups (Abbot et al., 2014; El-Guebaly et al. 2015; Sleczka
and Romild 2021). Other research shows, however, that
problematic gambling is a relatively stable characteristic
(with more and less problematic periods), similar to other
behavioral addictions (Williams et al. 2014; ACIL Allen
Consulting 2015; Billi et al. 2015).

Numerous demographic and psychosocial factors are
associated with problematic gambling. including male gen-
der, lower educational attainment, younger age, experience
of stressful life events, and poor mental health and substance
use disorders (Hodgins and El-Guebaly 2004; Scherrer et al.
2007; Abbott et al. 2014; Williams et al. 2014; Billi et al.
2015; El-Guebaly et al. 2015; Dowling et al. 2017). Similarly,
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factors associated with recovery from gambling problems
include female gender, older age, less severe gambling prob-
lems, lower levels of alcohol use, being employed, low
depressive symptomatology, and meaningful leisure activities
(Hodgins and El-Guebaly 2000; Froberg et al. 2015; Lubman
et al. 2015; Merkouris et al. 2016; Samuelsson et al. 2018;
Merkouris et al. 2020). These data are useful in shedding
light on factors that might predict gambling risk transitions,
but they are predominantly based on cross-sectional data, or
small non-representative samples, with some exceptions. For
example, a recent longitudinal examination of the
Massachusetts Gambling Impact Cohort (MAGIC Research
Team 2021) data shows that similar factors are related to
both current and future gambling problems. In the MAGIC
study, these factors were mainly associated with the gam-
bling intensity (expenditure, frequency, number of gambling
activities) but also impulsivity, lower levels of happiness,
lower income, male gender, alcohol and drug abuse and per-
sonality disorders (MAGIC Research Team 2021). Taken
together, both cross-sectional and limited longitudinal evi-
dence supports the understanding that problem gambling is
caused by a large number of different risk factors from dif-
ferent domains, and is consistent with the biopsychosocial
understanding of the etiology of addictions more generally
(Griffiths and Delfabbro 2001; Sharpe 2002; Skewes and
Gonzalez 2013; MAGIC Research Team 2021). In addition,
the dimensional psychopathology model where certain co-
morbidities tend to cluster together (See for example Suomi
et al. 2014), suggests that having one condition is likely to
accumulatively lead to having others. Given that current
public health approaches are limited in their ability to
reduce gambling harm at the population level in Australia, a
understanding of the psychometric profiles of individuals
who gamble, and a more complete picture of all risk factors
related to gambling risk transitions will provide valuable
information to help inform future prevention efforts.
High-quality epidemiological data is needed to build
understanding of the demographic and psychosocial factors
that influence change in problem gambling risk across time.
We draw upon data from one of the few large-scale popula-
tion-based longitudinal studies that assess problem gambling
and collects information on relevant risk factors including
income and labor market dynamics, educational participa-
tion, family circumstances, and social, health and economic
wellbeing, namely, the Household, Income and Labor
Dynamics in Australia (HILDA) Survey (Watson and
Wooden 2012). Using this data, the current study sought to:

1. Quantify population transitions between gambling risk
categories over time in Australia; and

2. Identify significant sociodemographic and psychosocial
predictors of these transitions.

Method
Survey design and participants

This study used data from the HILDA Survey: a household
panel survey that commenced in 2001 with annual waves of

data collection that have sought to interview all household
members aged 15years and older (Watson and Wooden
2012). At each wave of the HILDA Survey there are three
different measurement processes for each household. An ini-
tial household interview is conducted with the nominated
household contact person to collect general information
about the household. Personal interviews are conducted with
each household member aged 15years or older. Most inter-
views are conducted face-to-face, though a relatively small
proportion of interviews (less than 10%) have also been con-
ducted by telephone. Finally, each person interviewed also
fills in a separate self-completion questionnaire (SCQ),
which is collected by the interviewer or returned via mail.
The HILDA Survey has received ethics approval each year
from the Human Research Ethics Committee of the
University of Melbourne (ID 1955879).

The current analysis draws upon data from wave 15
(2015), when the gambling questions were first included,
and wave 18 when the gambling questions were repeated.
The analysis is restricted to respondents who were aged
18 years or older at wave 15, had participated in both target
waves of data collection, and had completed/returned the
SCQ on both occasions (where the gambling questions were
presented). The total sample size available for analysis was
12,364 individuals. Longitudinal weights generated by the
HILDA team for this combination of waves adjust for selec-
tion and non-response and ensure the analysis sample
reflects the characteristics of the target population (which is
the Australian population in 2015 who remained in the
population in 2018, excluding those who were living in insti-
tutions or very remote parts of Australia in 2015, and those
who had died or moved abroad by 2018).

Measures

Key outcome variable: Problem gambling risk was measured
by the 9-item Problem Gambling Severity Index (Ferris et al.
2001), a commonly used measure of at-risk behavior associ-
ated with problem gambling. The PGSI asks about the nega-
tive consequences and behavioral symptoms of gambling
over the previous 12 months, e.g. ‘Have you bet more than
you could really afford to lose?” with response options rang-
ing from O0=never to 4=often (alpha = 0.92). The risk
thresholds used in the current study were consistent with
previous guidelines (Currie et al. 2010): 1. non-problem
(PGSI score 0, including non-gamblers); 2. low risk (PGSI
score 1-2); 3. moderate risk (PGSI score 3-7); and 4. prob-
lem gambling (PGSI score 8+). Given the very low preva-
lence/sample size in the problem gambling category, and
consistent with many other studies, the current analysis of
transitions combines the problem and moderate risk gam-
bling categories into a ‘high risk’ category (PGSI score 3 and
above) and no/low risk group of participants with PGSI
scores 0-2 for robust analysis (Crockford et al. 2008; Afifi
et al. 2010). Additional support for lowering the PGSI cut
point comes from a recent study which shows that while the
PGSI 8+ cut point has a specificity of 99% (almost no false
positives), it only identifies 49% of the problem gamblers



based on clinical ratings and therefore generated many false
negatives (Williams and Volberg 2014).

Sociodemographic information included key socio-demo-
graphic measures (as at 2015) including gender (male/
female), age (categorised as 18 to 24 years (reference), 25 to
39 years, 40 to 54 years, 55 to 69 years, or 70 years or older);
relationship status (married or de facto relationship vs
none), presence of dependent children within the household,
highest level of educational attainment (incomplete high
school, completed high school, diploma or certificate, or ter-
tiary qualifications), employment status (employed or not
employed), the experience of financial hardship (experience
of any of seven binary questions reflecting objective indica-
tors of hardship such as went without meals due to a short-
age of money) (Crowe and Butterworth 2016), remoteness of
location based on the Australian Bureau of Statistics (ABS)
Remoteness Structure (major city, inner regional, or outer
regional/remote combined) (Australian Bureau of Statistics,
2021), area-level socioeconomic conditions based on the
ABS Index of Relative Socio-economic Advantage and
Disadvantage (Australian Bureau of Statistics, 2018), con-
trasting those living in areas classified within the lowest
(most disadvantaged), highest (most advantaged) or the
three middle quintiles.

Health and psychosocial predictors of gambling risk
transitions

A binary measure for the presence of psychological distress
was derived from the MHI-5 mental health scale of the
Short Form Health Survey questionnaire (SF-36), with scores
of 52 or less as indicative of psychological distress (Ware
2000; Too et al. 2020). The physical functioning (PF) sub-
scale from the SF-36 was used to assess the presence of a
long-term physical health condition (Ware and Sherbourne
1992; Butterworth and Crosier 2004; Lins and Carvalho
2016). Participants with risky levels of alcohol consumption
were those who reported they exceeded sex-based thresholds
of alcohol consumption (5 standard drinks for women, 7
standard drinks for men) on any single occasion (Leggat
et al. 2022). A measure of perceived social support was
based on 10 questions (Crowe and Butterworth 2016;
Butterworth et al. 2007). Locus of control was assessed using
Pearlin’s Mastery Scale (Pearlin and Schooler 1978), that
measures the degree to which individuals believe their life is
under their control (Crowe and Butterworth 2016). Lack of
perceived control has previously been found to be associated
with a range of mental health outcomes (Crowe and
Butterworth 2016), as well as problem gambling using
HILDA data (von der Heiden and Egloff 2021). Life satisfac-
tion was assessed by a single item asking participants to rate
on a 0-10 scale the degree to which they are ‘completely dis-
satisfied” to ‘completely satisfied” with their life, whereby 10
indicates ‘completely satisfied’ (Headey et al. 2010). The con-
tinuous scales (physical functioning, social support, life satis-
faction, locus of control) were standardized such that a one-
point increase represented a standard deviation difference.
Total scale scores were estimated if respondents provided
answers to at least half of all scale items.

ADDICTION RESEARCH & THEORY (&) 3

Missing data

Overall, 5.5% of in-scope respondents (those who partici-
pated in the HILDA Survey and returned a SCQ in 2015
and 2018) had missing data on at least one of these key
measures, with the overall level of missingness very low
(only 0.4% of items were missing). The greatest level of
missingness was evident for the following scales: financial
hardship, problem gambling, physical functioning, and social
support, that had between 222 and 606 individuals with
missing data. Of the 12,364 respondents, 1.8% (2015) and
2.2% (2018) had some missing data on the PGSI scale. Of
these, 25.7% and 18.3% (0.5% and 0.4% in total) had only a
single missing item while 61.5% & 72.8% (1.1% and 1.6% of
total) were missing data for all the PGSI items. However,
there was little consistency in missingness over the 2 occa-
sions: 83.5% of those with missing data on all PGSI items in
wave 15 have no missing data on the PGSI items in
wave 18.

Multiple imputation by chained equations was used to
generate 18 imputed datasets. The imputation process was
stratified by gender (given potential gendered differences in
gambling status and associations amongst variables), based
on the two-wave longitudinal dataset, and used ordinary
least squares (OLS), logit or ordinal logistic regression to
match the nature of each measure (continuous, binary, or
ordered categories). The estimates generated using the
imputed dataset showed little difference from those pro-
duced by complete-case analysis.

Analysis

After reporting descriptive statistics for the analysis sample,
we examined the distribution of PGSI scores for those in the
four baseline gambling categories (non-problem, low risk,
moderate risk, and problem gambling) and transitions
between PGSI categories between 2015 and 2018. To exam-
ine characteristics associated with change in gambling risk
over the three year time period, we report negative binomial
models (given overdispersion in the count model) to identify
the baseline correlates of wave 18 PGSI scores. We stratified
the analyses based on the four baseline (wave 15) PGSI risk
categories, given that the level of PGSI risk in wave 15 influ-
ences the direction and degree of change in wave 18 PGSI
scores, and the stratified models show that the effect of
many covariates differs across prior gambling status. After
reporting the results for a series of simple models (incidence
rate ratios [IRR], standard errors and predicted mean scores)
we built simplified multivariate models using a process of
backwards elimination (Hosmer et al. 2013) that included all
covariates with a p-value of 0.1 or less in initial models,
along with age and gender, and sequentially eliminated the
covariates with the highest p-value until a parsimonious
model was achieved where all covariates had a p value <=
0.1, while maintaining age and gender in all models. We
adopted this approach given our expectation there may be
moderate to strong correlations between the measures
included in the analysis (e.g. mental health, life satisfaction,
social support).
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In the supplementary material we report results from
generalized linear models (with log-link and reporting IRR)
to identify characteristics associated with binary change
between broader no/low risk and moderate/high risk catego-
ries (see Supplementary Material).

Results
Sample characteristics

A summary of the (unweighted) sample characteristics
according to gambling risk category in the first timepoint
(2015) is provided in Table 1 for individuals in non-problem
gambling (NPG); low risk gambling (LR), moderate risk
gambling (MR) and problem gambling (PG) categories.

Table 2 shows the median and mean PGSI scores in 2015
and 2018 for individuals who were classified in the four
gambling risk categories (NPG, LR, MR, PG) in 2015. It
shows a decline in both median and mean PGSI score from
2015 to 2018 for each group, except for the NPG group that,
by design, is constrained to only include individuals who
initially had a PGSI score of 0. Table 2 also shows that there
was little change in the NPG and LR gambling PGSI score
from 2015 to 2018 but a large decline in scores in both MR
and PR groups, that also reflects the scoring of these
categories.

Transitions between the four gambling risk groups are
shown in Table 3. This provides the weighted estimate of
the Australian population falling into each gambling risk

Table 1. Sample characteristics by gambling risk in 2015.

category in 2015 and 2018. It shows that a larger number of
individuals transitioned toward lower risk gambling groups
between 2015 and 2018 relative to those who transitioned
toward higher risk gambling groups over the same time-
frame. This was driven by a larger number of individuals in
the MR group transitioning to NPG and LR groups relative

Table 2. Mean and median PGSI scores in 2015 and 2018 based on wave 15
risk group.

Wave 15 Wave 18
Median Mean Median Mean
Non-Problem gambling 0 0 0 0.81
Low Risk gambling 1 1.32 0 1.13
Moderate Risk gambling 4 438 2 2.88
Problem gambling 10.5 12.25 3 5.92

Notes. Wave 15 was in 2015, Wave 18 in 2018.

Table 3. Change in gambling risk 2015-2018 in Australian population
(weighted).

2015 Gambling NPG LR MR PG

N 2018 Gambling

NPG (n=11,424) 15,296,941 361,279 131,417 32,719
LR (n=517) 427,970 171,854 83,038 20,393
MR (n=298) 158,646 88,709 132,986 43,071
PG (n=125) 66,594 20,733 37,820 64,682
% 2018 Gambling

NPG 96.68% 2.28% 0.83% 0.21%
LR 60.86% 24.44% 11.81% 2.90%
MR 37.47% 20.95% 31.41% 10.17%
PG 35.08% 10.92% 19.92% 34.07%

Notes. Percentage is relative to 2015 status. NPG: Non-Problem Gambling; LR:
Low Risk; MR: Moderate Risk; PG: Problem Gambling.

Characteristic Level NPG (%) LR (%) MR (%) PG (%)
Problem gambling risk 92.29 411 248 1.12
n=11,424 n=>517 n=298 n=125

Age 18 to 24 10.92 9.37 8.94 13.62
25 to 39 25.73 26.41 21.38 22.58

40 to 54 26.82 25.48 26.53 35.14

55 to 69 24.19 23.89 30.36 2347

70 to max 12.35 14.85 12.79 5.19

Gender Women 55.02 40.45 33.80 37.71
Men 4498 59.55 66.20 62.29

Education Incomplete high school 22.53 28.34 30.60 43.12
Complete high school 15.05 16.81 13.98 13.58

Dip/Cert 3/4 33.40 38.00 41.50 32.88

Tertiary qualifications 29.02 16.85 13.92 10.43

Area SES Lowest 28.30 36.60 42,08 35.76
Middle 38.73 37.46 35.86 32.03

Highest 32.98 25.94 22.06 32.21

Employed No 3541 39.52 39.48 37.22
Partnered Yes 69.36 61.50 59.18 45.79
Dependent children Yes 34.27 24.96 23.56 23.16
Hardship Yes 19.45 27.67 3177 49.16
Health condition Yes 28.46 33.29 37.08 38.02
Psychological distress Yes 13.28 16.67 20.79 38.82
Risky drinking Yes 15.38 30.00 37.21 38.55
Physical functioning Mean 84.05 80.25 78.78 68.28
SE 0.21 1.09 1.36 2.49

Life satisfaction Mean 7.98 7.75 7.53 7.00
SE 0.01 0.07 0.09 0.18

Social support Mean 5.48 5.18 5.08 4.62
SE 0.01 0.05 0.06 0.10

Mastery Mean 18.92 17.80 17.21 15.84
SE 0.04 0.21 0.28 0.43

Notes. Percentages refer to the 2015 population. Means are standardized. NPG: Non-Problem Gambling; LR: Low Risk; MR:

Moderate Risk; PG: Problem Gambling.
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Table 4. Simple negative binomial univariate regression models, stratified by each of the four baseline gambling risk groups, showing predictors of wave 18

PGSI score (and predicted wave 18 mean PGSI score).

Non-Problem Gambling

Low-Risk Gambling

Moderate-Risk Gambling Problem Gambling

W15, n=11,424 W15, n=517 W15, n =298 W15, n=125
IRR (SE) Pred. Score IRR (SE) Pred. Score IRR (SE) Pred. Score IRR (SE) Pred. Score

Age

18 to 24 base 0.13 base 1.1 base 3.15 base 4.44

25 to 39 0.87 (0.23) 0.11 1.11 (0.35) 1.24 0.64 (0.19) 2.03 1.40 (0.69) 6.19

40 to 54 *0.54 (0.14) 0.07 0.93 (0.30) 1.03 1.05 (0.30) 3.32 1.51 (0.69) 6.72

55 to 69 **0.44 (0.12) 0.06 1.11 (0.35) 1.23 0.85 (0.24) 2.69 1.23 (0.59) 5.45

70 to max **0.36 (0.12) 0.05 0.85 (0.30) 0.94 1.17 (0.38) 3.69 1.16 (0.86) 5.17
Gender

Female base 0.07 base 1.04 base 3.22 base 450

Male *1.35 (0.21) 0.09 1.15 (0.19) 1.19 0.84 (0.13) 2.71 1.50 (0.44) 6.74
Hardship

No base 0.06 base 1.09 base 3.08 base 493

Yes *%3,23 (0.58) 0.18 1.14 (0.21) 1.25 0.82 (0.14) 2.52 1.46 (0.40) 7.22
Education

Incomplete HS base 0.14 base 1.10 base 2.85 base 7.36

Complete HS *%0.52 (0.13) 0.07 1.13 (0.29) 1.24 1.06 (0.26) 3.02 0.82 (0.35) 6.06

Dip/Cert 3/4 **0.49 (0.10) 0.07 1.04 (0.21) 1.14 1.04 (0.19) 2.97 0.57 (0.18) 418

Tertiary qual. **0.41 (0.09) 0.06 0.96 (0.24) 1.05 0.90 (0.22) 2.56 0.75 (0.36) 5.54
Partnered

No base 0.10 base 1.12 base 3.28 base 6.00

Yes *0.69 (0.11) 0.07 .01 (0.17) 1.13 0.80 (0.12) 2.61 0.97 (0.27) 5.81
Dep. children

No base 0.08 base 1.08 base 3.04 base 6.10

Yes 1.06 (0.17) 0.08 1.18 (0.22) 1.28 0.78 (0.14) 239 0.87 (0.29) 5.30
Employed

No base 0.10 base 1.21 base 2.98 base 7.07

Yes *0.68 (0.11) 0.07 0.89 (0.15) 1.08 0.95 (0.15) 2.82 0.75 (0.22) 5.27
Health Cond.

No base 0.07 base 1.10 base 3.05 base 5.12

Yes *%1.83 (0.30) 0.12 1.09 (0.19) 1.19 0.85 (0.14) 2.59 1.40 (0.40) 7.20
MH condition

No base 0.07 base 1.07 base 2.88 base 6.08

Yes *%2.28 (0.49) 0.16 1.31 (0.29) 1.41 1.00 (0.19) 2.89 0.90 (0.26) 5.46
Risky drinking

No base 0.07 base 1.08 base 2.86 base 5.10

Yes **2.44 (0.49) 0.16 1.16 (0.21) 1.25 1.03 (0.16) 294 1.37 (0.40) 7.00
Area SES

Lowest base 0.12 base 1.40 base 2.68 base 5.65

Middle **0.62 (0.11) 0.07 *0.69 (0.13) 0.97 1.04 (0.18) 2.78 1.17 (0.40) 6.59

Highest **0.47 (0.09) 0.06 0.70 (0.15) 0.98 1.28 (0.26) 3.44 0.99 (0.33) 5.58
Physical Funct. *0.85 (0.07) 0.08 0.94 (0.08) 1.12 1.05 (0.08) 2.90 1.04 (0.14) 5.83
Life satisfaction **0.81 (0.06) 0.08 0.94 (0.08) 1.12 0.96 (0.06) 2.84 *0.82 (0.08) 491
Social Support **0.67 (0.05) 0.08 0.99 (0.08) 1.13 1.01 (0.07) 2.90 0.95 (0.11) 5.72
Mastery **0.76 (0.06) 0.08 1.01 (0.08) 1.14 1.08 (0.08) 297 0.92 (0.11) 5.62

Notes. *indicates p < 0.05; **indicates p < .01; base indicates the variable level used as the reference for the model. IRR: incidence rate ratio; SES: socioeconomic
status; MH: mental health. Models initially included age, gender, and all covariates with a p-value of 0.1 or less and sequentially eliminated the covariate with
the largest p-value until we achieved a parsimonious model where all covariates had a p-value of 0.1 or lower.

to LR group transitioning to MR or PG categories. Just 3.3%
of NPGs moved into the higher risk LR, MR or PG catego-
ries between 2015 and 2018. 14.6% of LRs transitioned to
higher risk MR or PG categories compared to 58.2% of MRs
and 65.9% of PGs transitioned to lower-risk categories over
the same timeframe. When focussing on the PGs in wave
18, it can be seen that 20.3% of the estimated 160,865 PGs
were in the NPG group, 12.7% were in LR group, 26.8%
were in the MR group, and 40.2% were in the PG group in
2015.

Predictors of gambling transitions 2015-2018

Table 4 reports on the characteristics associated with wave
18 PGSI scores, with separate models for each baseline gam-
bling category (NPG, LR, MR, PG). For the large group of
survey respondents classified as NPG in 2015 (score of 0),
most of the demographic (age, gender, partner status),

socioeconomic (education, hardship), health (chronic condi-
tions, physical functioning) and psychological (life satisfac-
tion, social support, mastery) variables were significantly
associated with PGSI scores in 2018. However, the mean dif-
ferences across the categories of these variables were modest
when considering the 28-point range of the PGSI scale. In
contrast, very few characteristics were significantly associated
with wave 18 PGSI scores in analysis of the other three gam-
bling groups, with only area-level differences showing a dif-
ference with p < .1 for the LR group, and only educational
attainment and life satisfaction significant for those classified
in the wave 15PG group, but mean differences across the
categories of these variables were larger.

The final multivariate models in Table 5 reinforce these
results. The characteristics associated with higher wave 18
PGSI scores in the NPG category included younger age,
male gender, experience of hardship, lower levels of educa-
tional attainment, the experience of chronic health
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Table 5. Multivariate negative binomial multivariate regression models, stratified by each of the four baseline gambling risk groups, showing predictors of wave

18 PGSI scores (and predicted wave 18 PGSI mean score).

Non-Problem Gambling

Low-Risk Gambling

Moderate-Risk Gambling Problem Gambling

W15, n=11,424 W15, n=517 W15, n =298 W15, n=125
IRR (SE) Pred. Score IRR (SE) Pred. Score IRR (SE) Pred. Score IRR (SE) Pred. Score
Age
18 to 24 base 0.13 base 1.1 base 3.15 base 4.44
25 to 39 1.02 (0.28) 0.11 1.05 (0.33) 1.24 0.62 (0.19) 2.03 1.64 (0.78) 6.19
40 to 54 0.80 (0.23) 0.07 0.87 (0.28) 1.03 1.01 (0.29) 3.32 2.35 (1.07) 6.72
55 to 69 0.65 (0.19) 0.06 1.02 (0.33) 1.23 0.80 (0.23) 2.69 1.92 (0.94) 5.45
70 to max *0.48 (0.17) 0.05 0.85 (0.30) 0.94 1.12 (0.37) 3.69 1.49 (1.05) 5.17
Gender
Female base 0.07 base 1.04 base 3.22 base 450
Male **1.61 (0.25) 0.09 1.09 (0.19) 1.19 0.82 (0.13) 2.71 1.63 (0.47) 6.74
Hardship
No base 0.06
Yes *%2.40 (0.45) 0.18
Education
Incomplete HS base 0.14 base 7.36
Complete HS **0.43 (0.11) 0.07 0.86 (0.36) 6.06
Dip/Cert 3/4 **0.51 (0.11) 0.07 0.55 (0.18) 418
Tertiary qual. *0.64 (0.14) 0.06 0.54 (0.27) 5.54
Health Cond.
No base 0.07
Yes **1.66 (0.29) 0.12
Risky drinking
No base 0.07
Yes *%2.10 (0.42) 0.16
Area SES
Lowest base 0.12 base 1.40
Middle 0.77 (0.14) 0.07 0.70 (0.13) 0.97
Highest **0.58 (0.11) 0.06 0.70 (0.15) 0.98
Life satisfaction *0.80 (0.08) 491
Mastery *0.83 (0.07) 0.08

Notes. *indicates p < 0.05; **indicates p < .01; base indicates the variable level used as the reference for the model. IRR: incidence rate ratio; SES: socioeconomic

status; MH: mental health.

conditions, at-risk levels of alcohol consumption, living in a
more disadvantaged area, and reporting low levels of mas-
tery. Across the other three models relating to those who
reported at risk gambling in 2015, the only finding that
reached the 0.05 levels of statistical significance indicated
that, of individuals classified in the PG group, those with
higher scores on the life satisfaction measure reported lower
scores on the wave 18 PGSI scale.

Finally, the supplementary analysis (see Supplementary
Materials) of the binary gambling risk variable collapsing the
two high risk gambling groups and two no or low risk gam-
bling groups showed similar pattern of results. The findings
show a significant overlap in the co-variates predicting
change from low to high risk gambling, although the models
are more constrained. Similar to the main analysis, the sup-
plementary analysis shows few factors associated with
reduced risk.

Discussion

The current study drew upon unique longitudinal Australian
data to examine transitions between higher and lower sever-
ity of problem gambling risk over time. The main findings
show that the majority of Australians did not report any at-
risk gambling at either timepoint, consistent with other
population-based gambling studies (Delfabbro and King
2022; MAGIC Research Team 2021). Furthermore, the
majority of Australians did not present with any gambling
risk in either timepoint. There was also a high degree of

stability in gambling risk as measured by the PGSI, with a
majority individuals remaining within 1 or 2 PGSI scores of
their original 2015 score three years later in 2018. A larger
change in score was much more likely in the moderate risk
and problem gambling groups with transitions more likely
toward less severe than more severe levels of gambling, simi-
lar to previous longitudinal evidence (Billi et al. 2015;
Abbott et al. 2018), notwithstanding problem gambling rates
have remained relatively stable over time in Australia
(Delfabbro and King 2022). The current data shows that
while most Australians’ gambling risk is stable over time,
over half a million Australians experienced moderate-risk or
problem gambling in 2018, and almost half of these people
reported non-problem or low-risk gambling three years ear-
lier, highlighting a critical need to better identify individuals
who are at risk to develop more problematic gambling.
These findings can be used to guide public health measures
to better address gambling harm at the population level.
Previous research is scant on the stability between low,
moderate risk and problem gambling categories. One study
that collected data multiple times over a shorter time period,
but relying on a small convenience sample (Luce et al. 2016)
suggests stability in non-problem, low risk and problem
gambling groups, but considerable movement in the moder-
ate risk group over time. In contrast to this, our analysis of
HILDA shows that low risk gamblers are the most unstable
gambling risk group, with more stability in gambling risk
levels at more severe levels of gambling (i.e. moderate risk
and problem gambling), and the highest stability among the
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non-problem gambling group. While our findings are lim-
ited by the three year lag between data collection points, it
is also consistent with other similar studies (Williams et al.
2014; ACIL Allen Consulting 2015; Billi et al. 2015).
Another methodological limitation of the current study is
inherent to the construction of the PGSI categories using the
PGSI score: only a small change is required to move in or
out of the low risk category (PGSI score 1-2), while the
score range for the more severe categories (moderate risk
score 3-7; problem gambling score 8-27) is substantially
wider, thus larger score change required to move in and out
of the category. The design of the PGSI tool thus partly
explains why moderate risk and problem gambling may
appear more stable.

Predictors of gambling severity transitions

The current findings show that financial hardship, younger
age, male gender, experience of hardship, lower levels of
educational attainment, the experience of chronic health
conditions, at-risk levels of alcohol consumption, living in a
more socioeconomically disadvantaged area, and reporting
low levels sense of mastery led to increased gambling risk
for individuals who reported no gambling problems three
years earlier. Higher life satisfaction was related to decreased
gambling risk for individuals in the problem gambling cat-
egory, but there were no other significant predictors of gam-
bling transitions in the other gambling risk groups.

These findings are largely consistent with previous litera-
ture showing that lower levels of educational attainment and
younger age, alongside a number of psychosocial factors are
predictive of an increase in gambling severity (Hodgins and
El-Guebaly 2004; Scherrer et al. 2007; Abbott et al. 2014;
Williams et al. 2014; Billi et al. 2015; El-Guebaly et al. 2015;
Dowling et al. 2017). Particularly young males with lower
education are shown to be at risk for more problematic
gambling, similar to the current data (i.e. Clarke et al. 2006;
Bray et al. 2014).

The current study builds on cross-sectional evidence on
high prevalence problem gambling in lower socioeconomic
areas (Kristiansen and Lund 2022). In Australia and many
jurisdictions in Europe and North America, a disproportion-
ately high number of gambling venues and gaming machines
are located in more disadvantaged geographical areas
(Papineau et al. 2020). Coupled with low levels of help seek-
ing in these low SES areas (Rosenberg and Hickie 2019), it
follows that individuals living in more disadvantaged neigh-
borhoods are vulnerable to developing more serious gam-
bling problems. Such findings also point to the need for
targeted gambling support services, as well as primary and
secondary prevention programs in the low SES areas, par-
ticularly with higher numbers of gambling venues. Critically,
these findings can inform policy on improved regulation of
the density of gaming machines, or gambling advertising in
disadvantaged areas.

The findings related to other co-morbidities, risky drink-
ing and chronic health conditions also point to the vulner-
abilities to gambling harm and support a dimensional
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psychopathology framework whereby having one disorder
increases the likelihood of having several others (Suomi
et al. 2014). The current findings specifically extend previous
cross-sectional research on mastery, or ‘sense of control’ and
gambling severity, showing that individuals who feel more
in control of their lives are less likely to transition to higher
levels of problem gambling risk, compared to individuals
who feel less in control of their lives (von der Heiden, 2021;
Shumlich et al. 2017). Higher perceived control, and related
concepts such as self-efficacy, are also related to gambling
abstinence, as well as treatment success for problem gam-
bling (Hodgins et al. 2019), and are known to be associated
with better mental health and wellbeing overall (Reisenhofer
et al. 2019). While locus of control orientation is considered
to be relatively stable over time (Tyler, Heffernan, &
Fortune, 2020), clinical evidence suggests there is a dynamic
quality to this construct, in that it is responsive to a range
of interventions and in fact can be reoriented (Page and
Scalora, 2004). Given it was one of few modifiable character-
istics significant in the final model, this construct is poten-
tially important as an intervention opportunity.

Limitations and future directions

The current analysis identified broad patterns in gambling
risk transitions in the Australian population, although some
limitations should be considered in interpreting these find-
ings. First, the use of self-report data is known to result in
underreporting of gambling severity, expenditure and other
negative consequences of gambling (Wood and Williams
2007). It is likely that the gambling risk estimates reported
in the current study are much higher, and that individuals
who transitioned to higher gambling risk were already expe-
riencing harms in 2015 but simply downplayed, or did not
report them in the survey. Alternative methodologies to self-
report data include the use of actual gambling expenditure
or behavioral data collected by the financial or gambling
industry (see for recent examples Auer and Griffiths 2023;
Muggleton et al. 2021). Obtaining independent access to
industry data can however be difficult to navigate
(Louderback et al. 2021). In addition to the limitations
inherent to the PGSI scoring discussed in the previous sec-
tion, another limitation of the HILDA gambling data is that
gambling severity data is not captured within the same time
frame with gambling participation. Therefore, the current
analysis did not differentiate between those who gambled
and did not gamble in the past year. Further research that
can distinguish non-gamblers from non-problem gamblers is
needed to replicate the current analysis, to account for the
differences between the two groups who do not experience
gambling harm. Further, the three-year lag between the two
timepoints analyzed in our data were unable to capture
short-term transitions in gambling risk. It is possible that
the individuals experienced multiple transitions over time,
similar to other addictions (Koenig et al. 2020; Bondy et al.
2013). Other challenges using the HILDA data include bal-
ancing the loss of power in the relatively small sample of ‘at
risk’ gambling categories, particularly in the problem
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gambling category, with the loss of sensitivity in combining
the higher risk categories, like other research has done
(Crockford et al. 2008; Afifi et al. 2010). This issue is similar
with other low prevalence conditions in large population-
based data, but nonetheless important to investigate. The
alternative analysis reported in the Supplementary Materials
collapsing the two lower gambling risk and two higher gam-
bling risk categories show similar patterns about predictors
of gambling risk, and could be a considered a valid approach
to analysis where statistical power is in issue, with limita-
tions. Finally, the focus of the current paper was on under-
standing on stability and change in gambling risk, however
only two waves of data used in the current paper is limited
in capturing a complete picture of these transitions. With
more gambling data available within the HILDA dataset,
future investigations can extent the current, first level ana-
lysis to examine transitions using more sophisticated longi-
tudinal approaches.

The current study adds to a growing body of research
examining gambling outcomes with the HILDA dataset
(Gong and Zhu 2019; Churchill and Farrell 2020a; 2020b;
Farrell and Fry 2021; von der Heiden and Egloff 2021;
Koomson et al. 2022; Suomi et al. 2022; Tulloch et al. 2023),
and extends the few studies that have examined HILDA
using prospective methods. We identified three studies on
HILDA gambling data that used longitudinal analysis show-
ing that problem gambling is associated with lower subject-
ive wellbeing, and a range of negative psychosocial
outcomes, including crime victimization and offending,
divorce, financial hardship, and hazardous alcohol use
(Churchill and Farrell 2020a; Farrell and Fry 2021).
Similarly, a range of psychosocial and health outcomes have
been previously found to precede gambling problems in the
HILDA data (Paterson et al. 2020).

One possible further extension of this line of research
could be to examine transitions across multiple types of
behavioral addictions including hazardous levels of alcohol
and/or tobacco consumption (and vice versa). Previous
research has already demonstrated the power of the HILDA
dataset for investigating trajectories of alcohol (Leggat et al.
2022; Livingston et al. 2022) and tobacco (Brown and
Adams 2013; Livingston et al. 2022) consumption across the
life course, with identification of mediating factors such as
household income and expenditure (Bentley et al. 2021), and
substance use in adolescents and young adults (Callinan
et al. 2020). Examining patterns in co-morbid addictions
over time provides further insight into addiction and sub-
stance use at a population-level, the findings of which can
inform population health practice and policy for targeted
harm prevention efforts in a more nuanced way.

Conclusion

This current study is one of the few examining gambling
risk transitions on a population level. It provides new
insights into the size of gambling risk in the general popula-
tion, the perseverance of this risk, as well as demographic
and psychosocial factors that may increase an individual’s

problem gambling risk over time; such as younger age, lower
education, living in disadvantaged neighborhoods, and a
sense of lacking control over one’s life. Given that public
health interventions have yet to successfully address gam-
bling harm in Australia and indeed the global community,
the current findings are useful in pointing to several oppor-
tunities for prevention on both a population and individual
level. Our findings also provide the methodological basis for
further research in the area, focusing on the more nuanced
psychosocial profiles of vulnerable populations at risk for
gambling harm, as well as methods that can be applied to
better understand transitions within and across unique
behavioral addictions in future studies.

Ethical statement

The research in this paper does not require ethics board
approval.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Open Scholarship

This article has earned the Center for Open Science badges for Open
Materials. The materials are openly accessible at https://dataverse.ada.
edu.au/dataverse.xhtml?alias=hilda.

Funding

The author(s) reported there is no funding associated with the work
featured in this article.

ORCID

Aino Suomi ((5) http://orcid.org/0000-0002-4254-3893
Miranda Chilver (5) http://orcid.org/0000-0001-5796-4095
Jeffrey Kim http://orcid.org/0000-0001-8584-1738
Nicole Watson ([5) http://orcid.org/0000-0002-9780-0869
Peter Butterworth ([) http://orcid.org/0000-0002-1531-3881

References

Abbott MW, Romild U, Volberg RA. 2014. Gambling and problem
gambling in Sweden: changes between 1998 and 2009. ] Gambl Stud.
30(4):985-999. doi: 10.1007/s10899-013-9396-3.

Abbott MW, Romild U, Volberg RA. 2018. The prevalence, incidence,
and gender and age-specific incidence of problem gambling: results
of the Swedish longitudinal gambling study (Swelogs). Addiction.
113(4):699-707. doi: 10.1111/add.14083.

ACIL Allen Consulting. 2015. Third social and economic impact study
of gambling in Tasmania. https://www.treasury.tas.gov.au/
Documents/20151104ThirdSEISSummaryReportFINAL.PDF.

Afifi TO, Cox BJ, Martens PJ, Sareen J, Enns MW. 2010. The relation-
ship between problem gambling and mental and physical health cor-
relates among a nationally representative sample of Canadian
women. Can ] Public Health. 101(2):171-175. doi: 10.1007/
BF03404366.


https://doi.org/10.1080/16066359.2024.2331749
https://osf.io/tvyxz/wiki/1.%20View%20the%20Badges/
https://dataverse.ada.edu.au/dataverse.xhtml?alias=hilda
https://dataverse.ada.edu.au/dataverse.xhtml?alias=hilda
https://doi.org/10.1007/s10899-013-9396-3
https://doi.org/10.1111/add.14083
https://www.treasury.tas.gov.au/Documents/20151104ThirdSEISSummaryReportFINAL.PDF
https://www.treasury.tas.gov.au/Documents/20151104ThirdSEISSummaryReportFINAL.PDF
https://doi.org/10.1007/BF03404366
https://doi.org/10.1007/BF03404366

Auer M, Griffiths MD. 2023. The relationship between structural char-
acteristics and gambling behaviour: an online gambling player track-
ing study. J Gambl Stud. 39(1):265-279. doi: 10.1007/s10899-022-
10115-9.

Australian Bureau of Statistics. 2018. Census of population and hous-
ing: socio-economic indexes for areas (SEIFA), Australia. Available
from https://www.abs.gov.au/websitedbs/censushome.nsf/home/seifa.

Australian Bureau of Statistics. 2021. Census of population and hous-
ing: remoteness areas, Australia. Available from https://www.abs.gov.
au/statistics/standards/australian-statistical-geography-standard-asgs-
edition-3/jul2021-jun2026/remoteness-structure/remoteness-areas.

Bentley R, Baker E, Martino E, Li Y, Mason K. 2021. Alcohol and
tobacco consumption: what is the role of economic security?
Addiction. 116(7):1882-1891. doi: 10.1111/add.15400.

Bondy §J, Victor JC, Diemert LM, Mecredy GC, Chaiton M, Brown
KS, Cohen JE, McDonald PW, Ferrence R, Garcia JM, et al. 2013.
Transitions in smoking status over time in a population-based panel
study of smokers. Nicotine Tob Res. 15(7):1201-1210. doi: 10.1093/
ntr/nts259.

Butterworth P, Crosier T. 2004. The validity of the SF-36 in an
Australian National Household Survey: demonstrating the applicabil-
ity of the Household Income and Labour Dynamics in Australia
(HILDA) Survey to examination of health inequalities. BMC Public
Health. 4(1):44. doi: 10.1186/1471-2458-4-44.

Billi R, Stone CA, Abbott M, Yeung K. 2015. The Victorian Gambling
Study (VGS) - a longitudinal study of gambling and health in
Victoria 2008-2012: design and methods. Int ] Ment Health
Addiction. 13(2):274-296. doi: 10.1007/s11469-014-9528-8.

Bray BC, Lee GP, Liu W, Storr CL, Ialongo NS, Martins SS. 2014.
Transitions in gambling participation during late adolescence and
young adulthood. J Adolesc Health. 55(2):188-194. doi: 10.1016/j.
jadohealth.2014.02.001.

Brown H, Adams J. 2013. Time preference and smoking cessation.
Addiction. 108(1):186-192. doi: 10.1111/j.1360-0443.2012.03997 x.
Butterworth P, Crosier T, Rodgers B. 2007. Mental health problems
among single and partnered mothers: the role of financial hardship
and social support. Soc Psychiatry Psychiatr Epidemiol. 42(1):6-13.

doi: 10.1007/s00127-006-0125-4.

Calado F, Griffiths MD. 2016. Problem gambling worldwide: an update
and systematic review of empirical research (2000-2015). J Behav
Addict. 5(4):592-613. doi: 10.1556/2006.5.2016.073.

Callinan S, Pennay A, Livingston M, Kuntsche E. 2020. Patterns of
alcohol consumption in 16 cohorts of Australian young adults aged
15-24 between 2001 and 2016. Addiction. 115(8):1452-1458. doi: 10.
1111/add.14942.

Churchill SA, Farrell L. 2020a. Social capital and gambling: evidence
from Australia. ] Gambl Stud. 36(4):1161-1181. doi: 10.1007/s10899-
019-09901-9.

Churchill SA, Farrell L. 2020b. Gambling and subjective wellbeing of
older Australians. In: Churchill SA, Farrell L, Appau S, editors,
Measuring, Understanding and Improving Wellbeing Among Older
People. Singapore: Palgrave Macmillan; p. 207-224.

Clarke D, Tse S, Abbott M, Townsend S, Kingi P, Manaia W. 2006.
Key indicators of the transition from social to problem gambling.
Int ] Ment Health Addiction. 4(3):247-264. doi: 10.1007/s11469-006-
9024-x.

Crockford D, Quickfall J, Currie S, Furtado S, Suchowersky O, El-
Guebaly N. 2008. Prevalence of problem and pathological gambling
in Parkinson’s disease. ] Gambl Stud. 24(4):411-422. doi: 10.1007/
$10899-008-9099-3.

Crowe L, Butterworth P. 2016. The role of financial hardship, mastery
and social support in the association between employment status
and depression: results from an Australian longitudinal cohort study.
BM]J Open. 6(5):e009834. doi: 10.1136/bmjopen-2015-009834.

Currie S, Casey D, Hodgins D. 2010. Improving the psychometric
properties of the Problem Gambling Severity Index. https://www.re-
searchgate.net/publication/228403570_Improving_the Psychometric_
Properties_of_the Problem_Gambling Severity_Index.

ADDICTION RESEARCH & THEORY 9

Delfabbro P, King DL. 2020. Gaming-gambling convergence: evaluating
evidence for the ‘gateway’ hypothesis. International Gambling
Studies. 20(3):380-392. doi: 10.1080/14459795.2020.1768430.

Delfabbro P, King DL. 2022. Is there a continuum of behavioural
dependence in problem gambling? Evidence from 15 vyears of
Australian prevalence research. Int ] Ment Health Addiction. 20(4):
2208-2220. doi: 10.1007/s11469-021-00509-y.

Dowling NA, Merkouris SS, Greenwood CJ, Oldenhof E, Toumbourou
JW, Youssef GJ. 2017. Early risk and protective factors for problem
gambling: a systematic review and meta-analysis of longitudinal
studies. Clin Psychol Rev. 51:109-124. doi: 10.1016/j.cpr.2016.10.008.

El-Guebaly NC, Currie DM, Shawn R, et al. 2015. The leisure, lifestyle, &
lifecycle project (LLLP): a longitudinal study of gambling in Alberta.
Final report for the Alberta Gambling Research Institute. https://
prism.ucalgary.ca/items/9c802ba8-d420-4641-a51d-d92748dd6dcb.

Farrell L, Fry JM. 2021. Australia’s gambling epidemic and energy pov-
erty. Energy Econ. 97:105218. doi: 10.1016/j.eneco.2021.105218.

Ferris J, Wynne H, Ottawa: Canadian Centre on Substance Abuse.
2001. The Canadian problem gambling index: final report. https://
www.greo.ca/Modules/EvidenceCentre/files/Ferris%20et%20al(2001)
The_Canadian_Problem_Gambling Index.pdf.

Froberg F, Rosendahl IK, Abbott M, Romild U, Tengstrom A, Hallqvist
J. 2015. The incidence of problem gambling in a representative
cohort of Swedish female and male 16-24 year-olds by socio-demo-
graphic characteristics, in comparison with 25-44 year-olds. ] Gambl
Stud. 31(3):621-641. doi: 10.1007/s10899-014-9450-9.

Gong X, Zhu R. 2019. Cognitive abilities, non-cognitive skills, and
gambling behaviors. ] Econom Behav Organiz. 165:51-69. doi: 10.
1016/j.jebo.2019.06.016.

Griffiths MD, Delfabbro P. 2001. The biopsychosocial approach to
gambling: contextual factors in research and clinical interventions.
JGL (5). doi: 10.4309/jgi.2001.5.1.

Headey B, Muffels R, Wagner GG. 2010. Long-running German panel
survey shows that personal and economic choices, not just genes,
matter for happiness. Proc Natl Acad Sci U S A. 107(42):17922-
17926. doi: 10.1073/pnas.1008612107.

Hodgins DC, Cunningham JA, Murray R, Hagopian S. 2019. Online
self-directed interventions for gambling disorder: randomized con-
trolled trial. ] Gambl Stud. 35(2):635-651. doi: 10.1007/s10899-019-
09830-7.

Hodgins DC, El-Guebaly N. 2000. Natural and treatment-assisted
recovery from gambling problems: a comparison of resolved and
active gamblers. Addiction. 95(5):777-789. doi: 10.1046/j.1360-0443.
2000.95577713.x.

Hodgins DC, El-Guebaly N. 2004. Retrospective and prospective
reports of precipitants to relapse in pathological gambling. ] Consult
Clin Psychol. 72(1):72-80. doi: 10.1037/0022-006X.72.1.72.

Holtgraves T. 2009. Evaluating the problem gambling severity index.
J Gambl Stud. 25(1):105-120. doi: 10.1007/s10899-008-9107-7.

Hosmer DW, Jr, Lemeshow S, Sturdivant RX. 2013. Applied logistic
regression. Vol. 398. New York (NY): John Wiley & Sons.

Koenig LB, Haber JR, Jacob T. 2020. Transitions in alcohol use over
time: a survival analysis. BMC Psychol. 8(1):115. doi: 10.1186/
$40359-020-00479-1.

Koomson I, Churchill SA, Munyanyi ME. 2022. Gambling and financial
stress. Soc Indic Res. 163(1):473-503. doi: 10.1007/s11205-022-
02898-6.

Kristiansen S, Lund RL. 2022. The geography of gambling: a socio-
spatial analysis of gambling machine location and area-level socio-
economic status. JGI. 49(2):44-67. doi: 10.4309/jgi.2022.49.2.

Leggat G, Livingston M, Kuntsche S, Callinan S. 2022. Alcohol con-
sumption trajectories over the Australian life course. Addiction.
117(7):1931-1939. doi: 10.1111/add.15849.

Lins L, Carvalho FM. 2016. SF-36 total score as a single measure of
health-related quality of life: scoping review. SAGE Open Med. 4(4):
2050312116671725. doi: 10.1177/2050312116671725.

Livingston M, Callinan S, Vashishtha R, Yuen WS, Dietze P. 2022.
Tracking the decline in Australian adolescent drinking into adult-
hood. Addiction. 117(5):1273-1281. doi: 10.1111/add.15720.


https://doi.org/10.1007/s10899-022-10115-9
https://doi.org/10.1007/s10899-022-10115-9
https://www.abs.gov.au/websitedbs/censushome.nsf/home/seifa
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/remoteness-structure/remoteness-areas
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/remoteness-structure/remoteness-areas
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/remoteness-structure/remoteness-areas
https://doi.org/10.1111/add.15400
https://doi.org/10.1093/ntr/nts259
https://doi.org/10.1093/ntr/nts259
https://doi.org/10.1186/1471-2458-4-44
https://doi.org/10.1007/s11469-014-9528-8
https://doi.org/10.1016/j.jadohealth.2014.02.001
https://doi.org/10.1016/j.jadohealth.2014.02.001
https://doi.org/10.1111/j.1360-0443.2012.03997.x
https://doi.org/10.1007/s00127-006-0125-4
https://doi.org/10.1556/2006.5.2016.073
https://doi.org/10.1111/add.14942
https://doi.org/10.1111/add.14942
https://doi.org/10.1007/s10899-019-09901-9
https://doi.org/10.1007/s10899-019-09901-9
https://doi.org/10.1007/s11469-006-9024-x
https://doi.org/10.1007/s11469-006-9024-x
https://doi.org/10.1007/s10899-008-9099-3
https://doi.org/10.1007/s10899-008-9099-3
https://doi.org/10.1136/bmjopen-2015-009834
https://www.researchgate.net/publication/228403570_Improving_the_Psychometric_Properties_of_the_Problem_Gambling_Severity_Index
https://www.researchgate.net/publication/228403570_Improving_the_Psychometric_Properties_of_the_Problem_Gambling_Severity_Index
https://www.researchgate.net/publication/228403570_Improving_the_Psychometric_Properties_of_the_Problem_Gambling_Severity_Index
https://doi.org/10.1080/14459795.2020.1768430
https://doi.org/10.1007/s11469-021-00509-y
https://doi.org/10.1016/j.cpr.2016.10.008
https://prism.ucalgary.ca/items/9c802ba8-d420-4641-a51d-d92748dd6dcb
https://prism.ucalgary.ca/items/9c802ba8-d420-4641-a51d-d92748dd6dcb
https://doi.org/10.1016/j.eneco.2021.105218
https://www.greo.ca/Modules/EvidenceCentre/files/Ferris%20et%20al(2001)The_Canadian_Problem_Gambling_Index.pdf
https://www.greo.ca/Modules/EvidenceCentre/files/Ferris%20et%20al(2001)The_Canadian_Problem_Gambling_Index.pdf
https://www.greo.ca/Modules/EvidenceCentre/files/Ferris%20et%20al(2001)The_Canadian_Problem_Gambling_Index.pdf
https://doi.org/10.1007/s10899-014-9450-9
https://doi.org/10.1016/j.jebo.2019.06.016
https://doi.org/10.1016/j.jebo.2019.06.016
https://doi.org/10.4309/jgi.2001.5.1
https://doi.org/10.1073/pnas.1008612107
https://doi.org/10.1007/s10899-019-09830-7
https://doi.org/10.1007/s10899-019-09830-7
https://doi.org/10.1046/j.1360-0443.2000.95577713.x
https://doi.org/10.1046/j.1360-0443.2000.95577713.x
https://doi.org/10.1037/0022-006X.72.1.72
https://doi.org/10.1007/s10899-008-9107-7
https://doi.org/10.1186/s40359-020-00479-1
https://doi.org/10.1186/s40359-020-00479-1
https://doi.org/10.1007/s11205-022-02898-6
https://doi.org/10.1007/s11205-022-02898-6
https://doi.org/10.4309/jgi.2022.49.2
https://doi.org/10.1111/add.15849
https://doi.org/10.1177/2050312116671725
https://doi.org/10.1111/add.15720

10 A. SUOMI ET AL.

Louderback ER, Wohl MJ, LaPlante DA. 2021. Integrating open science
practices into recommendations for accepting gambling industry
research funding. Addict Res Theory. 29(1):79-87. doi: 10.1080/
16066359.2020.1767774.

Lubman D, Rodda S, Hing N, et al. 2015. Gambler self-help strategies:
a comprehensive assessment of strategies and actions. https://www.
gamblingresearch.org.au/sites/default/files/2019-10/Gambler%20self-
help%20strategies%202015.pdf.

Luce C, Nadeau L, Kairouz S. 2016. Pathways and transitions of gam-
blers over two years. Int Gambl Stud. 16(3):357-372. doi: 10.1080/
14459795.2016.1209780.

MAGIC Research Team. 2021. MAGIC: a six year longitudinal study of
gambling and problem gambling in Massachusetts. Amherst, MA:
School of Public Health and Health Sciences, UMass Amherst.

Merkouris SS, Dowling N, Rodda S, et al. 2020. Transitioning into and
out of low- and moderate-risk gambling: predictors and profiles.
https://responsiblegambling.vic.gov.au/documents/746/Merkouris-
Transitioning-into-and-out-of-low-and-moderate-risk-gambling-Jan-
2020.pdf.

Merkouris SS, Thomas SA, Browning CJ], Dowling NA. 2016.
Predictors of psychological treatments for disordered gambling: a
systematic review. Clin Psychol Rev. 48:7-31. doi: 10.1016/j.cpr.2016.
06.004.

Muggleton N, Parpart P, Newall P, Leake D, Gathergood ], Stewart N.
2021. The association between gambling and financial, social and
health outcomes in big financial data. Nat Hum Behav. 5(3):319-
326. doi: 10.1038/s41562-020-01045-w.

Orford J, Wardle H, Griffiths M, Sproston K, Erens B. 2010. The role
of social factors in gambling: evidence from the 2007 British
Gambling Prevalence Survey. Community, Work and Family. 13(3):
257-271. doi: 10.1080/13668803.2010.488101.

Page GL, Scalora MJ. 2004. The utility of locus of control for assessing
juvenile amenability to treatment. Aggress Violent Behav. 9(5):
523-534. doi: 10.1016/S1359-1789(03)00047-8.

Papineau E, Robitaille E, Samba CP, Lemétayer F, Kestens Y, Raynault
M-F. 2020. Spatial distribution of gambling exposure and vulnerabil-
ity: an ecological tool to support health inequality reduction. Public
Health. 184:46-55. doi: 10.1016/j.puhe.2020.03.023.

Paterson M, Taylor M, Gray M. 2020. Trajectories of social and eco-
nomic outcomes and problem gambling risk in Australia. Soc Indic
Res. 148(1):297-321. doi: 10.1007/s11205-019-02194-w.

Pearlin LI, Schooler C. 1978. The structure of coping. J Health Soc
Behav. 19(1):2-21.

Reisenhofer SA, Hegarty K, Valpied ], Watson LF, Davey M-A, Taft A.
2019. Longitudinal changes in self-efficacy, mental health, abuse,
and stages of change, for women fearful of a partner: findings from
a primary care trial (WEAVE). ] Interpers Violence. 34(2):337-365.
doi: 10.1177/0886260516640781.

Rosenberg S, Hickie AM. 2019. Making better choices about mental
health investment: the case for urgent reform of Australia’s Better
Access Program. Aust N Z ] Psychiatry. 53(11):1052-1058. doi: 10.
1177/0004867419865335.

Samuelsson S, Sundgvist K, Binde P. 2018. Configurations of gambling
change and harm: qualitative findings from the Swedish longitudinal
gambling study (Swelogs). Addict Res Theory. 26(6):514-524. doi:
10.1080/16066359.2018.1448390.

Scherrer JF, Xian H, Kapp JMK, Waterman B, Shah KR, Volberg R,
Eisen SA. 2007. Association between exposure to childhood and life-
time traumatic events and lifetime pathological gambling in a twin
cohort. J Nerv Ment Dis. 195(1):72-78. doi: 10.1097/01.nmd.
0000252384.20382..€9.

Sharpe L. 2002. A reformulated cognitive-behavioral model of problem
gambling: a biopsychosocial perspective. Clin Psychol Rev. 22(1):1-
25. doi: 10.1016/50272-7358(00)00087-8.

Shumlich EJ, Perez S, Hoaken PNS. 2017. The influence of locus of
control and sensation seeking among undergraduate Texas Hold’em
players. JGI. 37(37):36-58. doi: 10.4309/jgi.2018.37.2.

Skewes MC, Gonzalez VM. 2013. The biopsychosocial model of addic-
tion. Principl Addict. 1:61-70.

Sleczka P, Romild U. 2021. On the stability and the progression of
gambling problems: longitudinal relations between different prob-
lems related to gambling. Addiction. 116(1):116-125. doi: 10.1111/
add.15093.

Suomi A, Dowling NA, Jackson AC. 2014. Problem gambling subtypes
based on psychological distress, alcohol abuse and impulsivity.
Addict Behav. 39(12):1741-1745. doi: 10.1016/j.addbeh.2014.07.023.

Suomi A, Watson N, Butterworth P. 2022. How many children are
exposed to at-risk parental gambling in Australia? Results from a
representative national sample. Addict Behav. 130:107305. doi: 10.
1016/j.addbeh.2022.107305.

Too LS, Leach L, Butterworth P. 2020. Mental health problems and
internet access: results from an Australian national household sur-
vey. JMIR Ment Health. 7(5):e14825. doi: 10.2196/14825.

Tulloch C, Hing N, Browne M, Rockloff M. 2023. How gambling prob-
lems relate to health and wellbeing in Australian households: evi-
dence from the Household Income and Labour Dynamics of
Australia Survey. Addict Behav. 137:107538. doi: 10.1016/j.addbeh.
2022.107538.

von der Heiden JM, Egloff B. 2021. Associations of the Big Five and
locus of control with problem gambling in a large Australian sample.
PLoS One. 16(6):¢0253046. doi: 10.1371/journal.pone.0253046.

Wardle H, Kesaite V, Tipping S, McManus S. 2023. Changes in severity
of problem gambling and subsequent suicide attempts: a longitudinal
survey of young adults in Great Britain, 2018-20. Lancet Public
Health. 8(3):e217-€225. doi: 10.1016/S2468-2667(23)00008-7.

Ware JE, Sherbourne CD. 1992. The MOS 36-Item Short-Form Health
Survey (SF-36): I. Conceptual framework and item selection. Med
Care. 30(6):473-483.

Ware JE. 2000. SF-36 health survey update. Spine (Phila Pa 1976).
25(24):3130-3139. doi: 10.1097/00007632-200012150-00008.

Watson N, Wooden M. 2012. The HILDA Survey: a case study in the
design and development of a successful household panel study.
Longitud Life Course Stud Int J. 3(3):369-381.

Williams RJ, Hann R, McLaughlin P, et al. 2014. The quinte longitu-
dinal study of gambling and problem gambling. https://borealisdata.
ca/dataset.xhtml?persistentld=hdl:10864/10580.

Williams RJ, Volberg RA. 2014. The classification accuracy of four
problem gambling assessment instruments in population research.
Int Gambl Stud. 14(1):15-28. doi: 10.1080/14459795.2013.839731.

Wood RT, Williams R]. 2007. ‘How much money do you spend on
gambling?’The comparative validity of question wordings used to
assess gambling expenditure. Int J Soc Res Methodol. 10(1):63-77.
doi: 10.1080/13645570701211209.


https://doi.org/10.1080/16066359.2020.1767774
https://doi.org/10.1080/16066359.2020.1767774
https://www.gamblingresearch.org.au/sites/default/files/2019-10/Gambler%20self-help%20strategies%202015.pdf
https://www.gamblingresearch.org.au/sites/default/files/2019-10/Gambler%20self-help%20strategies%202015.pdf
https://www.gamblingresearch.org.au/sites/default/files/2019-10/Gambler%20self-help%20strategies%202015.pdf
https://doi.org/10.1080/14459795.2016.1209780
https://doi.org/10.1080/14459795.2016.1209780
https://responsiblegambling.vic.gov.au/documents/746/Merkouris-Transitioning-into-and-out-of-low-and-moderate-risk-gambling-Jan-2020.pdf
https://responsiblegambling.vic.gov.au/documents/746/Merkouris-Transitioning-into-and-out-of-low-and-moderate-risk-gambling-Jan-2020.pdf
https://responsiblegambling.vic.gov.au/documents/746/Merkouris-Transitioning-into-and-out-of-low-and-moderate-risk-gambling-Jan-2020.pdf
https://doi.org/10.1016/j.cpr.2016.06.004
https://doi.org/10.1016/j.cpr.2016.06.004
https://doi.org/10.1038/s41562-020-01045-w
https://doi.org/10.1080/13668803.2010.488101
https://doi.org/10.1016/S1359-1789(03)00047-8
https://doi.org/10.1016/j.puhe.2020.03.023
https://doi.org/10.1007/s11205-019-02194-w
https://doi.org/10.1177/0886260516640781
https://doi.org/10.1177/0004867419865335
https://doi.org/10.1177/0004867419865335
https://doi.org/10.1080/16066359.2018.1448390
https://doi.org/10.1097/01.nmd.0000252384.20382.e9
https://doi.org/10.1097/01.nmd.0000252384.20382.e9
https://doi.org/10.1016/s0272-7358(00)00087-8
https://doi.org/10.4309/jgi.2018.37.2
https://doi.org/10.1111/add.15093
https://doi.org/10.1111/add.15093
https://doi.org/10.1016/j.addbeh.2014.07.023
https://doi.org/10.1016/j.addbeh.2022.107305
https://doi.org/10.1016/j.addbeh.2022.107305
https://doi.org/10.2196/14825
https://doi.org/10.1016/j.addbeh.2022.107538
https://doi.org/10.1016/j.addbeh.2022.107538
https://doi.org/10.1371/journal.pone.0253046
https://doi.org/10.1016/S2468-2667(23)00008-7
https://doi.org/10.1097/00007632-200012150-00008
https://borealisdata.ca/dataset.xhtml?persistentId=hdl:10864/10580
https://borealisdata.ca/dataset.xhtml?persistentId=hdl:10864/10580
https://doi.org/10.1080/14459795.2013.839731
https://doi.org/10.1080/13645570701211209

	Longitudinal gambling risk transitions: evidence from a nationally representative Australian sample
	Abstract
	Method
	Survey design and participants
	Measures
	Health and psychosocial predictors of gambling risk transitions

	Missing data
	Analysis

	Results
	Sample characteristics
	Predictors of gambling transitions 2015-2018

	Discussion
	Predictors of gambling severity transitions
	Limitations and future directions

	Conclusion
	Ethical statement
	Disclosure statement
	Open Scholarship
	Funding
	Orcid
	References


