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ABSTRACT
A common public health initiative in many jurisdictions is provision of 
advice to people to limit gambling to reduce the risk of gambling- 
related harm. The purpose of this study is to use consistent methodol
ogy with existing population-based prevalence surveys of gambling 
and related harms from different countries to identify quantitative 
limits for lower risk gambling. Risk curve analyses were conducted 
with eleven high quality data sets from eight Western countries. 
Gambling indicators were monthly expenditure, percentage of income 
spent on gambling, monthly frequency, and number of different types 
of gambling. Harm indicators included financial, emotional, health, and 
relationship impacts. Contributing data sets produced limit ranges for 
each gambling indicator and each harm indicator, which were com
pared. Gender differences in limit ranges were minor. Modal analysis, 
an assessment of the mean of the upper and lower range limits, 
indicated that the risk of harm increases if an individual gambles at 
these levels or greater: $60 to $120 CAD monthly, five to eight times 
monthly, spends more than 1 to 3% of gross monthly income or plays 
three to four different gambling types. This study provides further 
evidence that lower-risk gambling guidelines can be based upon 
empirically derived limits.

ARTICLE HISTORY 
Received 16 December 2021  
Accepted 27 October 2022 

KEYWORDS 
Gambling; responsible 
gambling; risk curves; lower 
risk guidelines; gambling- 
related harms

CONTACT David C. Hodgins dhodgins@ucalgary.ca University of Calgary, 500 University Drive NW, Calgary, 
Alberta, Canada T2N 1N4

Supplemental data for this article can be accessed online at https://doi.org/10.1080/14459795.2022.2143546.

INTERNATIONAL GAMBLING STUDIES                
2023, VOL. 23, NO. 2, 328–344 
https://doi.org/10.1080/14459795.2022.2143546

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License 
(http://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any med
ium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way. The terms on which this article 
has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

http://orcid.org/0000-0003-2737-5200
http://orcid.org/0000-0001-6125-4678
http://orcid.org/0000-0002-2666-4206
http://orcid.org/0000-0003-1598-0390
http://orcid.org/0000-0002-8405-6954
http://orcid.org/0000-0002-7146-3200
http://orcid.org/0000-0002-9091-5292
http://orcid.org/0000-0001-7288-937X
http://orcid.org/0000-0002-7930-7472
http://orcid.org/0000-0002-7439-6648
http://orcid.org/0000-0003-4344-523X
http://orcid.org/0000-0002-6529-456X
http://orcid.org/0000-0002-4693-0110
http://orcid.org/0000-0003-2959-0748
http://orcid.org/0000-0002-3340-8614
https://doi.org/10.1080/14459795.2022.2143546
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/14459795.2022.2143546&domain=pdf&date_stamp=2023-11-07


Introduction

The purpose of this project is to identify levels of gambling involvement that predict increased 
risk of experiencing gambling-related harms. Although the gambling industry provides 
employment, leisure opportunities, and tax revenue, significant concerns about deleterious 
individual, family and community impacts exist (Goyder et al., 2020; Hodgins et al., 2011). 
A detailed examination of the range of harms in Australia led to the development of 
a framework and comprehensive taxonomy of harms to the individual, family, and commu
nity (Langham et al., 2016). The Victoria framework contains seven dimensions of individual 
harm: financial; relationship disruption, conflict, or breakdown; emotional or psychological 
distress; physical health harms (e.g. reduced levels of self-care, drinking, smoking, illegal 
substances); cultural harm (e.g. reduced engagement in the community, not meeting social 
expectations); reduced performance at work or study; and social deviance. Harms can be 
general, related to a crisis, or represent legacy impacts that last beyond an individual’s 
gambling (e.g. family inheritance).

A variety of gambling harm minimization strategies have been proposed and implemented 
in various jurisdictions (Christensen, 2020; Drawson et al., 2017; Tanner et al., 2017). These 
initiativesinclude changes to and restrictions on how gambling products are provided, 
including limiting operating hours, age restrictions, and slowing down the speed of electronic 
gambling machines (EGMs; e.g. slot machines). Many jurisdictions also provide individually 
focused interventions such as the opportunity for customers to ‘self-exclude’ from gambling 
venues or online sites for various periods of time. Customers are also able to set personal 
spending and time limits with some types of gambling. Other initiatives have focused on 
educating the consumer by providing information about payout odds for different types of 
gambling, and the typical gambling-related cognitive distortions that can lead to heavy 
gambling.

Although some of these harm minimization strategies have shown some promise, 
empirical evidence of effectiveness is generally lacking to date (Christensen, 2020; 
Drawson et al., 2017; Harris & Griffiths, 2017; McAuliffe et al., 2021). It is recognized, 
however, that effective minimization of harm will require a multifaceted and coordinated 
set of initiatives (Abbott, 2020; Christensen, 2020; Hing et al., 2019).

One initiative that is common across jurisdictions is provision of advice to consumers to 
limit the amount of time and money spent gambling (Currie et al., 2019; Hing et al., 2019). To 
date, this public health messaging tends to be general with messages such as ‘set a budget,’ ‘do 
not gamble more than you can afford’ and ‘gamble responsibly.’ In contrast, in other health 
areas such as alcohol consumption, general advice is typically accompanied with specific 
quantitative guidance that has been empirically derived from research evidence (Paula et al., 
2020). However, due in part to the absence of international coordination to standardize the 
methodology and agreement on how to define ‘low-risk’ and a standard drink, there is large 
variation in what are considered safe drinking limits across countries. In a recent review of 
lower-risk drinking guidelines for 68 countries (Paula et al., 2020), daily recommendations 
ranged dramatically from 16 to 60 g per day for men and 8 to 40 for women.

This type of public health advice as a single strategy has variable impact on individual 
behavior. Evidence is positive in some health areas such as nutrition, smoking, road 
safety, and physical activity (Bala et al., 2017; Wakefield et al., 2010). In the alcohol area, 
only short-term impact on drinking awareness and intentions has been found (Holmes 
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et al., 2016, 2020; Stevely et al., 2018), although investigations into how to craft more 
effective messaging is advancing (Brennan et al., 2021; Vallance et al., 2017). However, 
quantitative limits are also useful for ethical policy-setting, regulation, and monitoring 
potential health impacts. They can also be useful in contexts such as primary care, social 
services, and gambling venues where it is important to identify and intervene with people 
at risk of harms. The utility of guidelines, however, is limited by their reliability and 
validity as predictors of risk of harm.

The purpose of this study is to use the best quality international population-based 
prevalence surveys of gambling involvement and related harms to identify quantitative limits 
for lower and higher risk gambling. Although the research on establishing drinking limits is 
more extensive, a growing body of literature in the gambling area exists. Our team and others 
have refined a methodology for deriving guidelines using cross-sectional and longitudinal 
population prevalence data in Canada (Currie et al., 2006, 2009, 2012, 2017) and other 
countries (Brosowski et al., 2015; Dowling et al., 2021). The basic methodology involves 
developing dose–response (risk) curves of the proportion of people experiencing harm at 
different levels of gambling involvement and using receiver operating characteristic analyses 
(ROC) to identify optimal cut points. A variety of indicators of gambling involvement (e.g. 
frequency of gambling, monthly expenditure, expenditure as a proportion of income) and 
harm (e.g. harm-related items from gambling screens) have been used with generally con
sistent results. A review of studies in Canada, Germany, and Australia found limits of 
gambling of no more than 0.63 to 5 times per month, spending no more than USD $93– 
$720 per year, spending of no more than 1–3% of household income, and gambling on no 
more than 2–4 types of gambling (Dowling et al., 2021). Research has found that the 
credibility of derived limits among stakeholder groups including the public, researchers 
and clinicians is good (Currie et al., 2008; Dowling et al., 2021), and has demonstrated that 
they have predictive validity in longitudinal samples (Currie et al., 2012; Dowling et al., 2018). 
As well, research has examined limits derived for specific types of gambling versus limits 
derived for overall gambling. Limits that incorporate all the gambling of individuals, includ
ing riskier and less risky types of gambling, demonstrate the most statistically robust dose– 
response risk curves compared to limits derived for specific types of gambling (Currie et al., 
2006, 2009, 2012, 2017) and are simpler to communicate to the public.

Previous research and the current study used a subset of the Problem Gambling Severity 
Index (PGSI; Ferris & Wynne, 2001) items that measure specific negative consequences of 
gambling as harm indicators. Although these items have face validity, they do not capture 
all possible aspects of harm (Langham et al., 2016) and, to date, they have not been validated 
against more robust measures. In this project, a validation substudy was conducted using 
data that included both the PGSI and a comprehensive set of harm indicators.

One methodological issue that is unresolved is whether optimal limits should be 
identified where sensitivity and specificity are both optimized (minimizing both false 
negatives and positives) or whether one or the other is more heavily weighted. Dowling 
et al. (2018) noted that although conceptually minimizing false negatives is arguably the 
most ethical approach (i.e. to avoid missing any positive cases), they concluded that 
balancing sensitivity and specificity is most appropriate in the absence of a consensus. 
This approach is common in health research. On the other hand, the number of false 
positives has an important relationship to the credibility of any derived lower-risk 
gambling limit. Currie et al. (2017) found that maximizing specificity while maintaining 
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sensitivity of at least .70, leads to more reliable, conservative, and credible limits. In this 
study, both Currie’s criteria and balancing sensitivity and specificity were used to 
establish lower and upper and limits (i.e. more and less conservative limits) across 
harm indicators, gambling parameters and datasets.

Some of the previous research has examined whether limits differ for men and women, 
as they do for alcohol drinking (Currie et al., 2008; Dowling et al., 2021). In contrast to 
alcohol, there are no clear biological sex differences in how people respond to gambling, 
although research is limited (Grant & Chamberlain, 2022). Nonetheless, men and women 
gravitate toward different types of gambling, and have different financial means for 
gambling on average. There are also differences in the prevalence and course of gambling 
disorder between men and women (Hodgins et al., 2011) and some evidence that men 
have slightly better outcomes after psychological treatment than women (Merkouris 
et al., 2016) but have similar responses to pharmacotherapy (Grant & Chamberlain, 
2022). Although previous research has not found meaningful differences in gambling 
limits for men and women (Currie et al., 2008; Dowling et al., 2018), the diverse set of 
datasets in this study represented an opportunity to confirm this finding.

The specific goals of this project were to:

(1) Conduct coordinated and standardized risk curve analyses to compare cross- 
national similarity and differences in lower-risk limits, using high-quality popula
tion-based prevalence surveys of gambling and related harms internationally.

(2) Explore whether gender differences exist that warrant generation of separate 
lower-risk limits.

These analyses of international datasets are part of a larger project to establish a set of 
lower risk gambling guidelines for Canada (Currie et al., 2019; Young et al., 2022).

Methods

Identification of high quality datasets

A search for published and gray literature prevalence survey datasets yielded 11 assessed 
as suitable for risk curve analyses on the basis of cross-dataset consistency of measure
ment of gambling and gambling-related harms, national or state population representa
tiveness of samples, and sample size adequacy (see Table 1) (Currie et al., 2019). The 
investigators associated with each agreed to participate in the project. Of note, five of the 
datasets were longitudinal, which allowed gambling at baseline to predict subsequent 
harm. The other six were cross-sectional so that behavior and harm measures were 
concurrent.

Gambling indicators

Three self-reported gambling involvement domains were available in most of the data
sets: Expenditure (gambling losses per month in the past year aggregated over all forms of 
gambling; expenditure expressed as a proportion of gross monthly household income); 
frequency (typical number of days per month aggregated over gambling types); and 
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number of gambling types. A set of decision rules was established by consensus of the 
investigators to standardize these indicators across datasets where methodological details 
differed (see Appendix S.A). Expenditure amounts in local currency were converted to 
Canadian dollars using purchasing power parity conversion rates (OECD, & Eurostat, 
2012) for the year each survey was conducted.

Harm indicators

None of the datasets included a comprehensive measure of harm that maps completely 
onto the Victoria framework adopted for the project. Because all the datasets included the 
nine-item Problem Gambling Severity Index (PGSI) (Ferris & Wynne, 2001), it was 
selected as the core measure of gambling harms. Following previous research (Currie 
et al., 2012, 2017; Dowling et al., 2021), the seven PGSI items that assessed a type of 
negative consequence from gambling were used as indicators of four of the harm 
categories – financial (3 items), emotional (2 items), relationship (1 item) and health 
harms (1 item). As in previous research, responses to the items were dichotomized (not at 
all = 0, sometimes, most of the time, always = 1). In addition, an index that indicated two 
or more positive items was computed, which in previous research had strong psycho
metric properties in predicting harm (Currie et al., 2009). Although these harm indica
tors have been used effectively in past risk curve analyses (Dowling et al., 2018, 2021), we 
also conducted additional analyses of their validity as indicators of harm. Lack of 
validation of these items was considered a limitation of previous research (Dowling 
et al., 2021).

Analyses

Validation of harm indicators
To confirm that the set of indicators derived from the PGSI items used in previous 
research (Currie et al., 2017; Dowling et al., 2018) are valid harm indicators, we con
ducted validation analyses using a separate dataset that included both the PGSI and the 
harm items that were the basis of the Victoria framework (Langham et al., 2016). The 
dataset (N = 4,027) was collected as part of two linked investigations of the burden of 
harm related to gambling, one in Australia and one in New Zealand (Murray Boyle et al., 
2021). In both Australia (State of Victoria) and New Zealand, participants were recruited 
through online panels to ensure that individuals with a range of gambling involvement 
were included (see Table S.1).

Spearman rank order correlations were computed between the PGSI-derived harm 
indicators and the harm domains from the Victoria model (Langham et al., 2016). It was 
expected that correlations among harm indicators and domains would be moderately 
correlated (i.e. .30 and greater; Cohen, 1988) and that the correlations between concep
tually similar domains would be slightly higher than dissimilar domains. The harm 
domains were summed item totals for each of the six harm domains – finance, relation
ships, emotional, health, work, and social deviance. In addition, an aggregate score from 
the Short Gambling Harm Scale (SGHS) was calculated, which is a 10-item brief measure 
of degree of harm (Murray Boyle et al., 2021). The SGHS, developed from the 72-item 
pool to maximize sensitivity and content coverage of harms, is a unidimensional scale 
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with high internal reliability. All items assessed harm within the past 12 months, the same 
reporting window as the PGSI.

Risk curve and receiver operating characteristic methodology
Statistical methods from previous studies on the gambling dose–response relation
ship (Currie et al., 2017; Dowling et al., 2021) were used to identify optimal limits 
or thresholds for discerning the relationship between gambling involvement and 
risk of harm. First, risk curves were generated for the selected datasets. Risk curves 
are largely a qualitative method to visualize the dose–response relationship but 
cannot be used to identify an optimal limit when the slope of the curve begins to 
increase. For this purpose, receiver operating characteristic (ROC) analysis was 
used to examine the performance of various limits over the complete range of 
non-zero values for the four parameters of gambling involvement. The area under 
the curve (AUC with 95% confidence intervals) provided an overall measure of 
accuracy (DeLong et al., 1988). Analyses yielding AUC of >.70 for cross-sectional 
data sets and >.60 for longitudinal datasets were considered sufficiently strong for 
inclusion (Currie et al., 2017). For each included analysis, two criteria for optimal 
performance were used to identify the bottom and top of the range of potential 
limits. The lower range criterion (1) attempted to maximize the sensitivity and 
specificity without giving weight to either. This approach is quantified by the 
Youden Index (Ruopp et al., 2008). To establish a higher limit, the higher range 
criterion (2) was the limit that maximized specificity while ensuring that sensitivity 
was fixed at 0.7 or higher (Currie et al., 2017; Dowling et al., 2018).

Identical analyses were conducted for each of the 11 datasets according to specific 
prespecified parameters. Participants not gambling in the past year were excluded. Risk 
curves and ROC analyses were conducted separately for each gambling and harm 
indicator pairing. For cross sectional datasets, the gambling and harm indicators referred 
to the past year whereas for longitudinal datasets, the gambling indictors at the baseline 
assessment were used to predict the harm indictors at the first follow-up (one year later). 
To assess gender differences, all analyses were also conducted separately for men and 
women and the AUC 95% CIs were statistically compared (Hanley & MacNeil, 1982). 
The final determination of the lower-risk gambling limits was based on a modal exam
ination for each potential cut-point of the percentage of datasets where the upper and 
lower threshold range for that analysis included that cut-point and an assessment of the 
mean of the upper and lower range thresholds.

Results

Validation of harm indictors

The correlations in Table 2 show that our various harm indicators were moderately 
correlated with the harm domain measures overall. The relationship between specific 
domains is bolded, and generally these correlations were as high or slightly higher than 
correlations between different domains. Importantly, all the indicators correlated 
moderately with the SGHS total score, indicating that they are all reasonable proxies 
of harm.
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Risk curve and receiver operating characteristic methodology for determining 
limits

Most risk curves displayed a discernable point along the curve when the risk of harm 
sharply increases that corresponded to the quantitative limit ranges identified below. 
Due to the volume of risk curves produced, only a few examples are included in 
Appendix S.B.

Expenditure
Total gambling expenditure for the five harm indicators and optimal limit ranges 
according to criteria 1 and 2 were available for all datasets (see Table S2). These analyses 
yielded a total of 66 ranges that met the AUC inclusion criterion. It also includes the 
number and percent of limit ranges that included each specific amount of spending per 
month. The limit range represents the optimal lower limit using criteria 1 and optimal 
upper limit using criteria 2 calculated for each analysis individually. For example, for 
financial harms among the 27 limit ranges, eight (or 30%) included CAD $60 per month 
within that survey’s range of the optimal limits for monthly expenditure. Good conver
gence in criteria was defined a priori as values identified in 40% or more of the analyses 
(color coded red in Table S2). Examination of these modal percentages across harm 
parameters indicated that risk of gambling-related harm was likely to increase if an 
individual gambled approximately CAD $60 to $120 or more per month.

We also examined the means of the lower and upper limits provided by those 
contributing limit ranges (see Table 3). All lower range scores were above CAD $55. 
However, many of the upper ranges were in excess of CAD $120.

Percentage of income
Percentage of income represented the proportion of gross monthly household income 
(when available) spent on all forms of gambling in a typical month. The surveys that 
collected only personal or net income were excluded. These analyses yielded a total of 64 
limit ranges according to criteria 1 and 2. As shown in Table S3, risk of harm was likely to 
increase if an individual gambled 1.0% to 3.0% or more of monthly gross income. Table 3 

Table 2. Spearman correlations between risk curve harm indicators and harm domains (N = 4,027).

PGSI Harm Indicators

Harm Domains

Financial Relationships Emotional Health Work SGHS

Financial harm- any .44 .34 .40 .38 .25 .41
Bet more than afford .42 .31 .38 .35 .20 .41
Borrowed money .43 .44 .39 .42 .42 .31
Financial problems .53 .46 .49 .49 .34 .47
Emotional harm- any .36 .32 .41 .33 .23 .40
Felt like you had problem .33 .33 .45 .34 .25 .38
Felt guilty .43 .44 .39 .42 .42 .31
Health .43 .46 .53 .51 .35 .46
Relationship .28 .43 .32 .35 .38 .24
Two or more harms .43 .37 .44 .40 .26 .45
Total harms (0–7) .55 .58 .60 .57 .48 .50

SGHS = Short Gambling Harm Scale. PGSI = Problem Gambling Severity Index item. All correlations significant at 
p < .00001.
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presents the mean percent of income according to the two criteria across the surveys. All 
lower range scores were between 1.5% and 2.0%. The mean upper ranges were between 
3.3% and 5.0%.

Frequency
Frequency (in days gambled per month) limit ranges were available for all datasets. These 
analyses yielded a total of 56 ranges that met inclusion criteria. As shown in Table S4, risk 
was likely to increase if an individual gambled five to eight days or more per month. As 
shown in Table 3, the mean limit range scores fell between 5 and 8.5 days per month, with 
the exception of gambling related relationship harms (upper range 9.2).

Number of gambling types
Analyses of the relationship between the number of game types played in the last year and 
risk of harm yielded a total of 56 limits (see Table S5). Based on this modal analysis, risk 
was likely to increase if an individual gambled on three to four different game types. As 
shown in Table 3, the mean lower limits were between 2.8 and 3.2 types and the upper 
ranges were between 3.4 and 3.9.

Gender differences

All ROC analyses were conducted separately for participants identifying as male or 
female. The results across the gambling indicators revealed only small differences. 
Figure S.1 provides an example of the risk curves by gender. In the 224 ROC analyses 
that met inclusion criteria, statistically significant gender differences in AUC (5%) were 
found for 54 (24%). The percentage ranged from 19% for monthly expenditure to 28% for 
percentage of income. In most analyses (80%), slightly higher limits were found for men 
versus women, although the consistency among the harm indicators showing differences 
was low. Specific results are provided in the supplementary materials.

Discussion

This study revealed consistency both across harm indicators and datasets in the range of 
lower-risk gambling limits. This convergence of findings was encouraging given differ
ences in survey countries and years conducted, language, culture, survey design, 

Table 3. Mean upper and lower limits by harm category.
Expenditure Percentage of Income Frequency Number of Types

Harms
Criterion 

1
Criterion 

2
Criterion 

1
Criterion 

2
Criterion 

1
Criterion 

2
Criterion  

1
Criterion 

2

Financial $65.90 $140.90 1.8 5.0 6.0 8.3 3.2 3.7
Relationship $62.50 $145.00 1.6 4.3 7.3 9.2 3.0 3.9
Emotional $56.80 $117.80 1.5 3.3 5.5 7.8 2.9 3.4
Health $72.80 $119.40 1.8 3.4 5.3 7.5 2.8 3.4
Two or more $46.7 $114.2 1.6 4.4 5.8 7.3 3.2 3.9

Mean expenditure was calculated from the risk curves compiled for each of the 11 datasets. Criterion 1 provides the lower 
and Criterion 2 the upper boundary. CAD $.
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sampling strategy, etc., employed by each of the contributing surveys. Overall, indivi
duals who, per month, gamble five to eight times or more, spend CAD $60 to $120 or 
more, spend 1 to 3% or more of gross household income or play three to four or more 
gambling types are at greater risk of experiencing gambling-related harm compared to 
people who gamble below these limits. Exceeding any of these limits elevates risk of 
harm. These different relationships were consistent regardless of the specific indicator of 
harm, and across the various cross-sectional and longitudinal datasets. These limits also 
align well with previous analyses conducted in specific jurisdictions (e.g. Canada, 
Australia) with the exception of the actual expenditure ranges which are lower in the 
current results (Dowling et al., 2018). The percentage of household income limits, 
however, were identical, which may be less vulnerable to survey time period and cross- 
national economic differences than expenditure amounts.

The absence of robust differences between men and women in the optimal lower-risk 
limits was not an unexpected finding given previous research also showed no gender 
effects (Currie et al., 2006; Dowling et al., 2021). In virtually all gambling prevalence 
studies, men with gambling problems outnumber women by a factor of three or four 
(Hodgins et al., 2011). Nonetheless, it appears that the dose–response relationship 
between gambling activity and harm is comparable for men and women. This finding 
is not surprising when one considers the harms measured were largely psychosocial in 
nature. For alcohol, despite physiological differences between men and women, recent 
guidelines recommend the same number of drinks for both sexes, mainly since at low 
levels of consumption, the differences only have a small impact on lifetime risk of harm 
(National Health and Medical Research Council, 2020).

This study has both strengths and limitations. First, the data were all self-reported 
survey data, which are more reliable and valid at the aggregate than at the individual level. 
However, the databases were chosen for inclusion as they used optimal measurement of 
gambling behavior (Williams & Volberg, 2010). Moreover, self-reported gambling aligns 
with the self-perceptions that gamblers rely on in evaluating themselves against lower- 
risk gambling advice (Currie et al., 2019). The same issue exists for other behavioral 
guidelines such as lower risk drinking guidelines.

The PGSI, although a well-validated standardized measure, assesses a limited number 
of problems that does not provide full coverage of the dimensions of individual harm 
advanced by the Victorian taxonomy (Langham et al., 2016). Nonetheless, the PGSI 
seems to have reasonable concurrent validity with a direct measure of the Victorian harm 
dimensions. Moreover, Dowling and colleagues (Dowling et al., 2021), using an 
Australian sample, recently compared risk curves derived from the PGSI items to those 
from the SGHS, finding that the limits were ‘remarkably similar’ and concluding that 
findings using the PGSI items as harm indicators are robust. Nonetheless, optimal 
measurement of harm from gambling is an area of debate and research focus that will 
have implications for research in lower risk limits (Dowling et al., 2021).

Our Western sample of high-income countries, unfortunately, did not include data 
from any countries outside of North America, Europe, Australia, and New Zealand. 
Whether similar or different ranges would be generated from Asian, African, or South 
American countries and middle- and low-income countries is unknown. It is also 
important to note that our datasets were from surveys conducted from 2005 to 2016. 
Gambling availability, participation and problem rates vary over time, and, in general, the 
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relative popularity of online gambling is increasing, and the prevalence of problematic 
gambling is falling (Williams et al., 2021). Regular updating of risk curves with the most 
recent data is advisable.

Risk of harm to the individual does vary by game type, ranging from lower risk for 
lotteries to higher risk for continuous play formats such as electronic gambling machines. 
It is tempting to conclude that game-specific guidelines would be necessary. In previous 
publications by our team and other groups (Currie et al., 2006, 2012, 2017; Dowling et al., 
2021, 2021) examining risk across all the types together provides the optimal prediction 
of risk. Analyses of limits for specific types of gambling are limited by the absence of 
a harm measure specific to that type of gambling and comparatively small sample sizes of 
individuals who gambling on each type of gambling. Furthermore, the number of 
gambling types is a robust predictor of harm (people who gamble on more types 
experience more harm, harm is not limited to the riskiest types) and it is known that 
individuals who engage in continuous play formats are also likely to gamble on less risky 
forms. Individuals who only play the lottery would typically fall well below the risk 
thresholds proposed by this evidence. As an alternative to game-specific limits, lower risk 
gambling guidelines can incorporate special messaging that highlights the elevated risk 
associated with continuous play formats (notably, EGMs, online gambling). The Lower- 
Risk Cannabis Guidelines adopted this approach whereby higher THC-content products 
are identified as having a higher risk of adverse consequences (Fischer et al., 2017).

Although the analyses conducted for this study resulted in a range of lower-risk gambling 
limits, the ranges still needed refinement in order to be integrated into clear, effective public 
health messaging (Young et al., 2022). The next steps in refining the ranges were aimed at 
seeking convergence among several additional qualitative (Flores-Pajot et al., 2021) and 
quantitative investigations (Young et al., 2022). For this project, which focused on developing 
Canadian lower-risk limits, these inputs included seeking information from individuals with 
a diverse range of gambling involvement regarding what steps they take naturally in limiting 
their gambling involvement and what limits they self-impose (Currie et al., 2020). 
A Canadian national online panel (N = 10,054) confirmed that setting personal expenditure 
and frequency limits were common strategies and were perceived as helpful. The specific 
amounts were variable – the median spending limit (CAD $69/month) fell into the range 
limits identified in this study and the median frequency (4 days/month) was slightly below. 
These results provide a sense that the relative risk values that we derived quantitatively align 
with subject values of absolute risk. Our risk curves confirm that risk begins to increase at any 
level of gambling.

Another critical set of inputs into refining the ranges is direct feedback from stake
holders, including individuals who gamble, professionals working with individuals with 
gambling problems, researchers and industry regulators and operators (Currie et al., 
2019). Guidelines, especially if they promote behaviors that are at odds with current 
norms, must be reasonably credible to be considered.

Previous research has indicated strong support for the concept of lower-risk gambling 
advice in North America (Currie et al., 2008) and Australia (Dowling et al., 2021) from 
clinicians, policy-makers and the public. In this project, feedback was received from focus 
groups and from participants in a national online panel. In general, people who gamble 
support guidelines, and found these ranges acceptable. These studies provided initial 
feedback on how to effectively communicate refined limits in an understandable, concise, 
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and clear fashion. It is preferable to provide messages oriented to different sub- 
populations, even if the quantitative limits are identical (e.g. men and women, various 
cultural groups, older adults, EGM players).

In summary, effective public health approaches to reducing harms must include 
an array of coordinated harm minimization approaches, one of which is evidence- 
based lower-risk guidelines. Public health messaging can increase awareness for all 
citizens and provide consumers with direction on how to reduce their overall risk of 
harm while gambling. This information can also be useful for regulators and 
operators in setting reasonable parameters for gambling products (e.g. mandatory 
limit-setting), help identify individuals at risk of harm, and as benchmarks for 
surveillance of harm. These findings reveal that such guidelines can be based 
upon empirically derived lower-risk limits.

Acknowledgment

Sara Atif, Canadian Centre on Substance Use and Addiction
Maria Dubois, Canadian Centre on Substance Use and Addiction
Tim Brosowski, University of Bremen.
Matthew Browne, Central Queensland University
Vincent Eroukmanoff, French Monitoring Centre on Gambling
Ashley Ethier, University of Calgary
Ximena Garcia, University of Calgary
Nick Garrett, Auckland University of Technology
Victoria Greenslade, Canadian Centre on Substance Use and Addiction
Sylvia Kairouz, Concordia University
Jukka Kontto, Finnish Institute for Health and Welfare
Chantal Robillard, Canadian Centre on Substance Use and Addiction
Gabriela Vieyra, University of Massachusetts Amherst
Kristal Yeung Victorian Responsible Gambling Foundation
Martha Zorn, University of Massachusetts Amherst
People who gamble who participated in population surveys, online panels, focus groups and 
individual interviews that provided the information necessary for this project.

Funding

The Lower Risk Gambling Guidelines project was funded by a grant to the Canadian Centre on 
Substance Use and Addiction from Mise sur Tois a now defunct, independent, not-for-profit 
organization that received an annual contribution to conduct safer gambling initiatives from the 
Quebec crown corporation in charge of conducting and managing gambling in the province of 
Quebec, Canada.

Notes on contributors

David C. Hodgins, PhD., RPsych, FCAHS is a professor in the Program in Clinical Psychology in 
the Department of Psychology, University of Calgary and a coordinator with the Alberta Gaming 
Research Institute. He works in the area of recovery from addictive behaviors.

Matthew M. Young, PhD. is Director of Research and Evidence Services at Greo, an adjunct 
research professor with the Department of Psychology at Carleton University in Ottawa, Canada, 

INTERNATIONAL GAMBLING STUDIES 339



and a Senior Research Associate with the Canadian Centre on Substance Use and Addiction. His 
research interests include gambling, substance use epidemiology, addiction and mental health.

Shawn Currie, PhD., RPsych is an adjunct associate professor with the Departments of Psychiatry 
and Psychology, University of Calgary and also works for Alberta Health Services. Research 
interests include gambling, psychiatric epidemiology, and addiction and mental health services.

Max Abbott, CNZM, PhD, is a recently retired dean, professor of psychology and public health and 
institute director. He is past president of the World Federation for Mental Health and has held 
a variety of senior management and governance roles in health, education and other sectors. His 
research focus includes gambling, addictions and migrant health. Since twilight zone dispatch he 
has been developing a rural property and is enrolled in a full-time horticulture and design course.

Rosa Billi is Branch Head, Research and Evaluation at the Victorian Responsible Gambling 
Foundation. She is interested in understanding gambling harm as a public health issue.

Natacha Brunelle, PhD. Criminology is a professor at the Department of Psychoeducation at the 
Université du Québec à Trois-Rivières. She’s also a researcher in the Institut universitaire en 
dépendance, the RISQ and the CICC research teams. Her research fields are addictions, crimes, 
recovery from addictions and crime desistance.

Jean-Michel Costes, Sociologist, demographer, and epidemiologist in the area of drugs and 
behavioral addiction, associated researcher at the Research Chair on Gambling, Concordia 
University, Montreal, Canada.

Magali Dufour, PhD. is a at the Department of Psychology at the Université du Québec à 
Montréal. She’s also a researcher in the Institut universitaire en dépendance, Hermes Research 
teams on behavioral addiction and Centre de recherche Charles Lemoyne. Her areas of expertise 
include gambling, Internet and video game addiction and treatment.

Marie-Claire Flores-Pajot, MSc. is the Research Manager at the Massachusetts Gaming 
Commission. Her research interests include gambling, qualitative research, and knowledge 
translation.

Daníel Thor Olason, D.Phil is a professor in personality and health in the Department of 
Psychology, University of Iceland. He is the project leader of the Icelandic gambling project. His 
main research fields are problem gambling, individual differences in health and psychometrics.

Catherine Paradis, PhD. is Senior Research and Policy Analyst at the Canadian Centre on 
Substance use and Addiction. Her expertise includes alcohol policies, harm reduction strategies 
and alcohol guidelines.

Ulla Romild, PhD. is a senior analyst in the gambling prevention unit at the Public Health Agency 
of Sweden and the coordinator for the Swedish Longitudinal Gambling Study (SWELOGS). She is 
also a member of the Advisory Board for Safer Gambling for Gambling Commission, UK.

Anne H. Salonen, RN, Doctor of Health Sciences is currently working as a Research Manager at the 
Finnish Institute for Health and Welfare, Finland, and serving as Adjunct Professor (Public 
Health) at the University of Eastern Finland. Her research interests include ways of monitoring 
and enhancing health and well-being using quantitative research, particularly different types of 
surveys. She is a principal investigator of both the Finnish Gambling population study and the 
Finnish Gambling Harms Survey.

Rachel Volberg, PhD. at the University of Massachusetts Amherst, has been involved in epide
miological research on gambling and problem gambling since 1985 and has directed or consulted 
on numerous gambling studies throughout the world. Dr. Volberg is currently the Principal 
Investigator on two major studies funded by the Massachusetts Gaming Commission: the Social 
and Economic Impacts of Gambling in Massachusetts (SEIGMA) study and the Massachusetts 
Gambling Impact Cohort (MAGIC) study.

340 D. C. HODGINS ET AL.



Louise Nadeau, PhD., Professor Emeritus of the Department of Psychology, Université de 
Montréal, was invested into the Order of Canada (2018) and in the Ordre national du Québec 
(2017). She is an elected fellow of the Royal Society of Canada and the Canadian Academy of 
Health Sciences. Dr. Nadeau’s multicentric and transdisciplinary research focused on driving 
under the influence, co-occurring disorders in the addictions, gambling, and Internet addiction.

ORCID

David C. Hodgins http://orcid.org/0000-0003-2737-5200
Matthew M. Young http://orcid.org/0000-0001-6125-4678
Shawn R. Currie http://orcid.org/0000-0002-2666-4206
Max Abbott http://orcid.org/0000-0003-1598-0390
Rosa Billi http://orcid.org/0000-0002-8405-6954
Natacha Brunelle http://orcid.org/0000-0002-7146-3200
Jean-Michel Costes http://orcid.org/0000-0002-9091-5292
Magali Dufour http://orcid.org/0000-0001-7288-937X
Marie-Claire Flores-Pajot http://orcid.org/0000-0002-7930-7472
Daniel T. Olason http://orcid.org/0000-0002-7439-6648
Catherine Paradis http://orcid.org/0000-0003-4344-523X
Ulla Romild http://orcid.org/0000-0002-6529-456X
Anne Salonen http://orcid.org/0000-0002-4693-0110
Rachel Volberg http://orcid.org/0000-0003-2959-0748
Louise Nadeau http://orcid.org/0000-0002-3340-8614

Ethical approval

Review exempted because project used only completed secondary analyses with deidentified data

Author contributions

All authors contributed to the study methodology and data analyses and reviewed drafts of the 
manuscript. DH wrote the first draft. SC, MY and DH verified the data and aggregated the data 
results across collaborators.

Competing interests

DH, MA, RB, NB, JMC, MD, SK, DOUR, AS, RV, LN, and SC report receiving personal fees from 
the Canadian Centre for Substance Use and Addiction during this project. MY, CP, and MCFP 
have no conflicts to report.

Data availability statement

Requests for access to the data in which proposed use aligns with public good purposes will be 
considered individually by the author(s) from each jurisdiction (country) providing prevalence 
survey data. Access will be according to local regulation.

INTERNATIONAL GAMBLING STUDIES 341



References

Abbott, M. (2020). Gambling control and public health: Let’s be really honest. International 
Journal of Mental Health and Addiction, 18(3), 825–834. https://doi.org/10.1007/s11469-020- 
00266-4 

Bala, M. M., Strzeszynski, L., & Topor-madry, R. (2017). Mass media interventions for smoking 
cessation in adults. Cochrane Database of Systematic Reviews, 2017(11). https://doi.org/10.1002/ 
14651858.CD004704.pub4 

Brennan, E., Schoenaker, D. A. J. M., Dunstone, K., Slater, M. D., Durkin, S. J., Dixon, H. G., 
Pettigrew, S., & Wakefield, M. A. (2021). Understanding the effectiveness of advertisements 
about the long-term harms of alcohol and low-risk drinking guidelines: A mediation 
analysis. Social Science & Medicine, 270, 113596. https://doi.org/10.1016/j.socscimed.2020. 
113596 

Brosowski, T., Hayer, T., Meyer, G., Rumpf, H.-J., John, U., Bischof, A., & Meyer, C. (2015). 
Thresholds of probable problematic gambling involvement for the German population: Results 
of the Pathological Gambling and Epidemiology (PAGE) Study. Psychology of Addictive 
Behaviors, 29(3), 10. https://doi.org/10.1037/adb0000088 

Christensen, D. R. (2020). Effective harm minimisation practices. Public health implications. In 
H. Bowden Jones, C. Dickson, C. Dunand, & O. Simon (Eds.), Harm reduction for gambling.
A public health approach (pp. 78–90). Routledge.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Lawrence Erlbaum 
Associates.

Currie, S. R., Brunelle, N., Dufour, M., Flores-Pajot, M. C., Hodgins, D., Nadeau, L., & Young, M. 
(2020). Use of self-control strategies for managing gambling habits leads to less harm in regular 
gamblers. Journal of Gambling Studies, 36(2), 685–698. https://doi.org/10.1007/s10899-019- 
09918-0 

Currie, S. R., Currie, S., Flores-Pajot, M.-C., Hodgins, D., Nadeau, L., Paradis, C., Robillard, C., 
Young, M., & Low Risk Gambling Guidelines Scientific Working, G. (2019). A research plan to 
define Canada’s first low-risk gambling guidelines. Health Promotion International, 34(6), 
1207–1217. https://doi.org/10.1093/heapro/day074 

Currie, S. R., Hodgins, D. C., Casey, D. M., El-Guebaly, N., Smith, G. J., Williams, R. J., & 
Schopflocher, D. P. (2017). Deriving low-risk gambling limits from longitudinal data collected 
in two independent Canadian studies. Addiction, 112(11), 2011–2020. https://doi.org/10.1111/ 
add.13909 

Currie, S. R., Hodgins, D. C., Casey, D. M., el-Guebaly, N., Smith, G. J., Williams, R. J., 
Schopflocher, D. P., & Wood, R. T. (2012). Examining the predictive validity of low-risk 
gambling limits with longitudinal data. Addiction, 107(2), 400–406. https://doi.org/10.1111/j. 
1360-0443.2011.03622.x 

Currie, S. R., Hodgins, D. C., Wang, J., el-Guebaly, N., & Wynne, H. (2008). In pursuit of 
empirically based responsible gambling limits. International Gambling Studies, 8(2), 207–227. 
https://doi.org/10.1080/14459790802172265 

Currie, S. R., Hodgins, D. C., Wang, J., el-Guebaly, N., Wynne, H., & Chen, S. (2006). Risk of harm 
among gamblers in the general population as a function of level of participation in gambling 
activities. Addiction, 101(4), 570–580. https://doi.org/10.1111/j.1360-0443.2006.01392.x 

Currie, S. R., Miller, N. V., Hodgins, D. C., & Wang, J. (2009). Defining a threshold of harm from 
gambling for population health surveillance research. International Gambling Studies, 9(1), 19. 
https://doi.org/10.1080/14459790802652209 

DeLong, E. R., DeLong, D. M., & Clarke-Pearson, D. L. (1988). Comparing the areas under two or 
more correlated receiver operating characteristic curves: A nonparametric approach. 
Biometrics, 44(3), 837–845. https://doi.org/10.2307/2531595 

Dowling, N. A., Greenwood, C. J., Merkouris, S. S., Youssef, G. J., Browne, M., Rockloff, M., & 
Myers, P. (2021). The identification of Australian low-risk gambling limits: A comparison of 
gambling-related harm measures. Journal of Behavioral Addictions, 10(1), 21–34. https://doi. 
org/10.1556/2006.2021.00012 

342 D. C. HODGINS ET AL.

https://doi.org/10.1007/s11469-020-00266-4
https://doi.org/10.1007/s11469-020-00266-4
https://doi.org/10.1002/14651858.CD004704.pub4
https://doi.org/10.1002/14651858.CD004704.pub4
https://doi.org/10.1016/j.socscimed.2020.113596
https://doi.org/10.1016/j.socscimed.2020.113596
https://doi.org/10.1037/adb0000088
https://doi.org/10.1007/s10899-019-09918-0
https://doi.org/10.1007/s10899-019-09918-0
https://doi.org/10.1093/heapro/day074
https://doi.org/10.1111/add.13909
https://doi.org/10.1111/add.13909
https://doi.org/10.1111/j.1360-0443.2011.03622.x
https://doi.org/10.1111/j.1360-0443.2011.03622.x
https://doi.org/10.1080/14459790802172265
https://doi.org/10.1111/j.1360-0443.2006.01392.x
https://doi.org/10.1080/14459790802652209
https://doi.org/10.2307/2531595
https://doi.org/10.1556/2006.2021.00012
https://doi.org/10.1556/2006.2021.00012


Dowling, N., Youssef, G., Greenwood, C., Merkouris, S., Suomi, A., & Room, R. (2018). The 
development of empirically derived Australian responsible gambling limits.

Dowling, N. A., Youssef, G. J., Greenwood, C., Merkouris, S. S., Suomi, A., & Room, R. (2021). The 
development of empirically derived Australian low-risk gambling limits. Journal of Clinical 
Medicine, 10(2), 167. https://doi.org/10.3390/jcm10020167 

Drawson, A. S., Tanner, J., Mushquash, C. J., Mushquash, A. R., & Mazmanian, D. (2017). The use 
of protective behavioural strategies in gambling: A systematic review. International Journal of 
Mental Health and Addiction, 15(6), 1302–1319. https://doi.org/10.1007/s11469-017-9754-y 

Ferris, J., & Wynne, H. (2001). The Canadian problem gambling index: Final report. Canadian 
Centre on Substance Abuse

Fischer, B., Russell, C., Sabioni, P., van den Brink, W., Le Foll, B., Hall, W., Rehm, J., & Room, R. 
(2017). Lower-risk cannabis use guidelines: A comprehensive update of evidence and 
recommendations. American Journal of Public Health, 107(8), e1–12. https://doi.org/10.2105/ 
AJPH.2017.303818 

Flores-Pajot, M.-C., Atif, S., Dufour, M., Brunelle, N., Currie, S. R., Hodgins, D. C., Nadeau, L., & 
Young, M. M. (2021). Gambling self-control strategies: A qualitative analysis. International 
Journal of Environmental Research and Public Health, 18(2), 586. https://doi.org/10.3390/ 
ijerph18020586 

Goyder, E., Blank, L., Baxter, S., & van Schalkwyk, M. C. I. (2020). Tackling gambling related 
harms as a public health issue. The Lancet Public Health, 5(1), e14–15. https://doi.org/10.1016/ 
s2468-2667(19)30243-9 

Grant, J. E., & Chamberlain, S. R. (2022). Gender differences. In J. E. Grant & M. N. Potenza (Eds.), 
Gambling disorder. A clinican guide to treatment (2nd ed., pp. 53–65). Americain Psychiatric 
AssociationPublishing.

Hanley, J. A., & MacNeil, B. J. (1982). The meaning and use of the area under a Receiver Operating 
Characteristic (ROC) curve. Radiology, 143(1), 29–36. https://doi.org/10.1148/radiology.143.1. 
7063747 

Harris, A., & Griffiths, M. D. (2017). A critical review of the harm-minimisation tools available for 
electronic gambling. Journal of Gambling Studies, 33(1), 187–221. https://doi.org/10.1007/ 
s10899-016-9624-8 

Hing, N., Browne, M., Russell, A. M. T., Rockloff, M., Rawat, V., Nicoll, F., Smith, G., & Rodda, S. 
(2019). Avoiding gambling harm: An evidence-based set of safe gambling practices for 
consumers. PloS One, 14(10), e0224083. https://doi.org/10.1371/journal.pone.0224083 

Hodgins, D. C., Stea, J. N., & Grant, J. E. (2011). Gambling disorders. The Lancet, 378(9806), 
1874–1884. https://doi.org/10.1016/S0140-6736(10)62185-X 

Holmes, J., Beard, E., Brown, J., Brennan, A., Meier, P. S., Michie, S., Stevely, A. K., Webster, L., & 
Buykx, P. F. (2020). Effects on alcohol consumption of announcing and implementing revised 
UK low-risk drinking guidelines: Findings from an interrupted time series analysis. Journal of 
Epidemiology and Community Health, 74(11), 942–949. https://doi.org/10.1136/jech-2020- 
213820 

Holmes, J., Brown, J., Meier, P., Beard, E., Michie, S., & Buykx, P. (2016). Short-term effects of 
announcing revised lower risk national drinking guidelines on related awareness and knowl
edge: A trend analysis of monthly survey data in England. BMJ Open, 6(12), e013804. https:// 
doi.org/10.1136/bmjopen-2016-013804 

Langham, E., Thorne, H., Browne, M., Donaldson, P., Rose, J., & Rockloff, M. (2016). 
Understanding gambling related harm: A proposed definition, conceptual framework, and 
taxonomy of harms. BMC Public Health, 16(1), 80. https://doi.org/10.1186/s12889-016-2747-0 

McAuliffe, W. H. B., Edson, T. C., Louderback, E. R., LaRaja, A., LaPlante, D. A., & Rodda, S. N. 
(2021). Responsible product design to mitigate excessive gambling: A scoping review and 
z-curve analysis of replicability. PloS One, 16(4), e0249926. https://doi.org/10.1371/journal. 
pone.0249926 

Merkouris, S. S., Thomas, S. A., Browning, C. J., & Dowling, N. A. (2016). Predictors of outcomes 
of psychological treatments for disordered gambling: A systematic review. Clinical Psychology 
Review, 48, 7–31. https://doi.org/10.1016/j.cpr.2016.06.004 

INTERNATIONAL GAMBLING STUDIES 343

https://doi.org/10.3390/jcm10020167
https://doi.org/10.1007/s11469-017-9754-y
https://doi.org/10.2105/AJPH.2017.303818
https://doi.org/10.2105/AJPH.2017.303818
https://doi.org/10.3390/ijerph18020586
https://doi.org/10.3390/ijerph18020586
https://doi.org/10.1016/s2468-2667(19)30243-9
https://doi.org/10.1016/s2468-2667(19)30243-9
https://doi.org/10.1148/radiology.143.1.7063747
https://doi.org/10.1148/radiology.143.1.7063747
https://doi.org/10.1007/s10899-016-9624-8
https://doi.org/10.1007/s10899-016-9624-8
https://doi.org/10.1371/journal.pone.0224083
https://doi.org/10.1016/S0140-6736(10)62185-X
https://doi.org/10.1136/jech-2020-213820
https://doi.org/10.1136/jech-2020-213820
https://doi.org/10.1136/bmjopen-2016-013804
https://doi.org/10.1136/bmjopen-2016-013804
https://doi.org/10.1186/s12889-016-2747-0
https://doi.org/10.1371/journal.pone.0249926
https://doi.org/10.1371/journal.pone.0249926
https://doi.org/10.1016/j.cpr.2016.06.004


Murray Boyle, C., Browne, M., Rockloff, M., & Flenady, T. (2021). Opportunity costs or not? 
Validating the short gambling harm screen against a set of “unimpeachable” negative impacts. 
Journal of Clinical Medicine, 10(3), 549. https://doi.org/10.3390/jcm10030549 

National Health and Medical Research Council. (2020) . Australian guidelines to reduce health risks 
from drinking alcohol. National Health and Medical Research Council, Australian Research 
Council and Universities Australia.

OECD, & Eurostat. (2012). Eurostat-OECD methodological manual on purchasing power parities 
(2012 edition). https://doi.org/10.1787/9789264189232-en 

Paula, T. C. S., Chagas, C., Martins, L. B., & Ferri, C. P. (2020). Low-risk drinking guidelines 
around the world: An overview of the current situation. Addictive Disorders & Their Treatment, 
19(4), 218–227. https://doi.org/10.1097/adt.0000000000000225 

Ruopp, M. D., Perkins, N. J., Whitcomb, B. W., & Schisterman, E. F. (2008). Youden Index and 
optimal cut-point estimated from observations affected by a lower limit of detection. 
Biometrical Journal, 50(3), 419–430. https://doi.org/10.1002/bimj.200710415 

Stevely, A. K., Buykx, P., Brown, J., Beard, E., Michie, S., Meier, P. S., & Holmes, J. (2018). 
Exposure to revised drinking guidelines and ‘COM-B’ determinants of behaviour change: 
Descriptive analysis of a monthly cross-sectional survey in England. BMC Public Health, 18 
(1), 251. https://doi.org/10.1186/s12889-018-5129-y 

Tanner, J., Drawson, A. S., Mushquash, C. J., Mushquash, A. R., & Mazmanian, D. (2017). Harm 
reduction in gambling: A systematic review of industry strategies. Addiction Research & Theory, 
25(6), 485–494. https://doi.org/10.1080/16066359.2017.1310204 

Vallance, K., Romanovska, I., Stockwell, T., Hammond, D., Rosella, L., & Hobin, E. (2017). “We 
have a right to know”: Exploring consumer opinions on content, design and acceptability of 
enhanced alcohol labels. Alcohol and Alcoholism, 53(1), 20–25. https://doi.org/10.1093/alcalc/ 
agx068 

Wakefield, M. A., Loken, B., & Hornik, R. C. (2010). Use of mass media campaigns to change 
health behaviour. The Lancet, 376(9748), 1261–1271. https://doi.org/10.1016/S0140-6736(10) 
60809-4 

Williams, R. J., Leonard, C. A., Belanger, Y. D., Christensen, D. R., El-Guebaly, N., Hodgins, D. C., 
McGrath, D. S., Nicoll, F., Smith, G. J., & Stevens, R. M. G. (2021). Predictors of gambling and 
problem gambling in Canada. Canadian Journal of Public Health, Revue Canadienne de Santé 
Publique, 112(3), 521–529. https://doi.org/10.17269/s41997-020-00443-x 

Williams, R. J., & Volberg, R. (2010). Best practices in the population assessment of problem 
gambling. Report prepared for the Ontario Problem Gambling Research Centre.

Young, M. M., Hodgins, D. C., Currie, S. R., Brunelle, N., Dufour, M., Flores-Pajot, M. C., & 
Nadeau, L. (2022). Not too much, not too often, and not too many: The results of the first 
large-scale, international project to develop lower-risk gambling guidelines. International 
Journal of Mental Health and Addiction. https://doi.org/10.1007/s11469-022-00896-w

344 D. C. HODGINS ET AL.

https://doi.org/10.3390/jcm10030549
https://doi.org/10.1787/9789264189232-en
https://doi.org/10.1097/adt.0000000000000225
https://doi.org/10.1002/bimj.200710415
https://doi.org/10.1186/s12889-018-5129-y
https://doi.org/10.1080/16066359.2017.1310204
https://doi.org/10.1093/alcalc/agx068
https://doi.org/10.1093/alcalc/agx068
https://doi.org/10.1016/S0140-6736(10)60809-4
https://doi.org/10.1016/S0140-6736(10)60809-4
https://doi.org/10.17269/s41997-020-00443-x
https://doi.org/10.1007/s11469-022-00896-w

	Abstract
	Introduction
	Methods
	Identification of high quality datasets
	Gambling indicators
	Harm indicators
	Analyses
	Validation of harm indicators
	Risk curve and receiver operating characteristic methodology


	Results
	Validation of harm indictors
	Risk curve and receiver operating characteristic methodology for determining limits
	Expenditure
	Percentage of income
	Frequency
	Number of gambling types

	Gender differences

	Discussion
	Acknowledgment
	Funding
	Notes on contributors
	ORCID
	Ethical approval
	Author contributions
	Competing interests
	Data availability statement
	References



