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Introduction
There is a strong consensus that the structural characteristics of gambling products
play a signiﬁcant role in facilitating risky gambling behaviour and harm to
individuals (Dow Schull, 2012; Grifﬁths, 1993; Parke & Grifﬁths, 2007). Prevalence
studies suggest that problem or disordered gambling is generally higher in communities when people have ready access to continuous forms of gambling1 that enable
more rapid and repeated gambling opportunities (Storer et al., 2009). Although
individual differences, including underlying co-morbidities, are recognized as risk
factors for gambling disorder (Blaszczynski & Nower, 2002), it is thought that the
disorder develops or is maintained as a result of the complex interaction between
product characteristics and individual vulnerabilities (Delfabbro & King, 2019;
Korn & Shaffer, 1999; Parke et al., 2016). In particular, features or products that
attract greater expenditure or generate an experience that make it difﬁcult to stop
gambling have the potential to increase gambling harm. The importance of structural
characteristics is therefore recognized in mainstream psychological research that looks
for the factors that contribute to excessive gambling. At the same time, this topic has
emerged to an increasingly strong extent in public health or harm-focused perspectives
in which the modiﬁcation of the riskier features or gambling products (e.g., bet sizes) is
considered integral for harm minimization (Livingstone et al., 2017).
These arguments are generally supported by empirical evidence that shows signiﬁcant
differences between products in relation to their capacity to cause harm (Delfabbro et
al., in press). Slot machines and electronic gaming machines (EGMs) appear to have a
much stronger association with problem gambling or harm than other activities do
(Delfabbro & Parke, 2020). This is borne out in multiple peer-reviewed studies that
allow for comparisons between products (Aﬁﬁ et al., 2010, 2014; DeFuentes-Merillas
1

A continuous product is one in which there is a short gap between outcomes and the next gamble,
allowing people to gamble more quickly (e.g., a slot machine is more continuous than a draw lottery).
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et al., 2003; Petry, 2003; Scalese et al., 2016), in major prevalence studies with
multivariate analyses (ACIL Allen Consulting, 2014, 2018; The Allen Consulting
Group, 2011; Browne et al., 2019; Orford et al., 2013; Woods et al., 2018), and in data
drawn from treatment-seeking populations (Delfabbro & Wallace, 2020; GamCare,
2019; Ministry of Health, 2006). For example, Australian, New Zealand, and UK data
all suggest that EGMs are mentioned as the principal cause of problems by 60%–70%
of gamblers in general population in and in treatment populations. Wagering is
mentioned by 20%-30%, whereas lottery products are identiﬁed by less than 2%
of respondents (Delfabbro & Wallace, 2020; Ministry of Health, 2006). These
observations have, not surprisingly, led to requests for regulatory or public health
responses that limit people’s access to activities such as EGMs (Delfabbro & Eltridge,
2008) or for modiﬁcations to the machines themselves (e.g., the introduction of lower
value stakes or slowing of play speeds; Livingstone et al., 2017).
Much of this evidence is consistent with the view that the supply or regulation of
gambling products (type, volume, design, availability, and accessibility) could play an
important role in reducing the harms associated with gambling. As noted by the
Productivity Commission (1999), regulators have the ability to determine which
products are allowed onto the market, their distribution, and the mode of access
(e.g., which venues, online or ofﬂine, electronic payments vs. cash). Regulators also have
oversight over the evolution of gambling, including the potential effect of new product
features, new classes of product, or changes in the ways that the games are promoted or
made available to players. The ultimate aim of regulation is to prevent or reduce harm
wherever possible, but also to do so in a way that is fair and proportionate. Effective
gambling regulation, it is argued, should try to strike a balance between the recreational
beneﬁts of gambling to the majority of lower risk gamblers, while trying to target
changes or interventions toward products, features, or measures that will reduce the
harms for vulnerable gamblers (Productivity Commission, 1999).
One increasingly common way in which regulators have been guided in their decision
making concerning the potential risk or harm associated with certain products or
features has been to conduct formal risk assessments (Blanco et al., 2013). Prior to
new gambling products being introduced into a market, they may be appraised for
the extent to which they are likely to contribute to an increase in problem gambling
or harm. For example, in some jurisdictions in Australia, this can be based on an
inquisitorial-based approach in which the industry has to defend a new product or
feature (its risk and potential mitigation strategies) in open hearings or by
submission. Other jurisdictions (e.g., some countries in the European Union) may
require the product to be assessed by using one of a small number of structured riskassessment tools that rate products on the basis of their potential risk for harm. The
demand from charities, legislators, and academics to consider and restrict potentially
harmful games has also increased. Only recently, for example, the charity Gambling
with Lives has argued for the introduction of a product safety ‘‘kitemark’’2 to assess
2

This point was made as part of oral evidence given to the Select Committee on the Social and Economic
Impact of the Gambling Industry (https://committees.parliament.uk/oralevidence/101/html/).
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Table 1
Summary of ASTERIG Risk Criteria and Scoring
Risk criteria
Event frequency
Interval of payback
Jackpot size
Continuity of playing
Chance of winning a proﬁt
Availability
Multiple playing/stake opportunities
Variable stake amount
Sensory product design
Near wins
Total

Weight

Scale range

Total value

8
6
5
8
6
7
6
6
4
6
62

0–10
0–10
0–10
0–10
0–10
0–10
0–10
0–10
0–10
0–10

0–80
0–60
0–50
0–80
0–60
0–70
0–60
0–60
0–40
0–60
0–620

Note. ASTERIG = Assessment Tool to Measure and Evaluate the Risk Potential of Gambling Products.

the risks posed by new games before these games are introduced into the market.
Likewise, in the United Kingdom, a House of Lords Select Committee conducted a
review into gambling harm and recommended that the Gambling Commission, the
regulator for Great Britain, establish ‘‘a system for testing all new games against a
series of harm indicators, including their addictiveness and whether they will appeal
to children. A game which scores too highly on the harm indicators must not be
approved’’ (House of Lords Select Committee on the Social and Economic Impact of
the Gambling Industry, 2020, p. 50).
Assessment Tool to Measure and Evaluate the Risk Potential of Gambling Products
(ASTERIG): Application and Scoring
One of the tools that has been explicitly identiﬁed in the academic literature as an
option for assessing product safety and that is publicly available for use is
ASTERIG. Developed initially in Germany by Peren (2010), this tool was further
reﬁned with an expert consensus or Delphi process, as described by Blanco et al.
(2013). The tool comprises 10 criteria that are intended to capture the unique
dimensions of risk for any gambling activity. Risk scores for each criterion are then
aggregated to form an overall assessment of risk for that product. Each criterion is
scored on a scale of 0 to 10 and these scores are then weighted (total weight values) to
develop a ﬁnal score that can range from 0 to 620 (Table 1). The different weightings
are intended to capture the relative importance of the criterion in increasing risk.
A total score of 1–124 = lowest risk, 125–248 = low risk, 249–372 = moderate risk,
373–496 = high risk, and 497–620 = very high risk.
Table 2 provides a summary of the criteria used in ASTERIG. The number of
scaling points differ for each criterion. For example, event frequency and interval of
payback have 9 anchor points, jackpot size and chance of winning a proﬁt have 8, and
availability has 6, but there are some with only 3 anchor points.
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Results when a gambler comes close to obtaining a
desired win

Unit of time between stake, gambling result, and
next stake opportunity
Period between gambling result and notiﬁcation of
payment or receipt of payment
An extraordinary top prize
Period of time when it is possible to gamble
without interruption
The probability of realizing a proﬁt with each game
Possibility of accessing gambling opportunities
Opportunity to play several stakes at the same time
or to take part in several gambling opportunities
at the same time
Extent to which gamblers can choose or modify
their stake amounts while playing
Auditory and visual effects

Deﬁnition provided

0 = 0% to 10 = 425%
0 = 4100-km radius to 10 = home/workplace
0 = none, 5 = multiple playing opportunities or
multiple stake opportunities, 10 = multiple playing
opportunities and multiple stake opportunities
0 = ﬁxed, 5 = variable but limited stake amount,
10 = variable but unlimited stake amount
0 = non-existent, 5 = auditory or visual effects exist,
10 = auditory and visual effects exist
0 = non-existent, 5 = unintentionally created or
occurring by chance, 10 = intentionally created,
occurring more frequently than random

0 = none to 10 = p$1 million
0 = p5 min to 10 = 43 h of continuous gambling

0 = 46 days to 10 = p5 s

0 = 46 days to 10 = p5 s

Scale range

Note. Deﬁnitions and scoring adapted from ‘‘ASTERIG: Assessment Tool to Measure and Evaluate the Risk Potential of Gambling Products’’ (http://asterig.com/index.php/en/methodology).
Copyright Prof. Dr. Dr. Peren.

Near wins

Sensory product design

Variable stake amount

Chance of winning a proﬁt
Availability
Multiple playing or stake
opportunities

Jackpot size
Continuity of playing

Interval of payback

Event frequency

Risk criteria

Table 2
ASTERIG Criteria Deﬁnitions and Scaling
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Insights into how ASTERIG scores products can be obtained by applying it to
different products that empirical evidence would generally locate at different
positions on the risk continuum. The ﬁrst product, positioned at the highest risk end
(Delfabbro et al., in press), would be a high-intensity EGM3 that has a spin interval
of around 2–3 s, a maximum stake of $10 per spin, maximum prizes of $10,000,
multiple play lines, many auditory and visual effects, and an 85% return to the
player; it is also accessible at a local high street or community venue (e.g., local club
or hotel in Australia or New Zealand). A second product (which we would consider
to be lower risk) would be a $5 ﬁxed-stake scratch ticket with a $100,000 maximum
prize and a theoretical return-to-player value (RTP) of 70%; it would take around
3 min to scratch off the panels. A third product is one in which players play an
instant-win game online where the game takes under 2 min to complete. A fourth
product is a weekly draw lottery with a million-dollar prize that is $5 per ticket, but
where one can purchase more than one set of numbers for the same draw. As
indicated earlier, empirical evidence generally shows that this a low-risk product that
has little (and sometimes a negative) association with problem gambling.
We have scored these products by using ASTERIG and summarized them in Table 3.
On the whole, scoring EGMs is relatively simple, although two criteria are particularly
problematic in interpreting deﬁnitions: continuity of play and chance of winning a proﬁt.
For illustrative purposes, we have chosen values that would be considered atypical
or more extreme based on empirical evidence; we have assumed 3 or more hours of
EGM playing, 1 hr of scratch card play, and between 5 and 30 min to ﬁll out lottery
draw tickets.4 The second, and potentially more difﬁcult, criterion to complete is the
chance of making a proﬁt. In the ASTERIG guidelines, this is written as if based on a
prize pool, but most games will be deﬁned in terms of the RTP or the probability of
winning more than the stake value. To apply ASTERIG to the EGM and scratch card,
we would have assumed a value of more than 25% for any single game. For the draw
lottery, we would assume that the odds are very low (a zero score).
The results in Table 3 generally show that ASTERIG is able to discriminate between
lower risk and higher risk products (EGMs vs. lottery products). The EGM is
classiﬁed as very high risk, whereas the draw lottery is classiﬁed as low risk. This is
reassuring, but we would argue that this is hardly a discrimination that would require
3

A high-intensity gaming machine would be one that has a fast play speed (e.g., a 2- to 3-s spin) and
that allows substantial bets to be made (e.g., $5 per bet in Australia or New Zealand would meet this
deﬁnition). A Category A machine in the United Kingdom would be another example. A low-stakes
machine (even if fast, e.g., o 3-s spins) would not be considered high intensity by this deﬁnition.
4

The fact that we have to assign values to populate the examples is the same situation faced by
regulators or companies that are asked to rate their products against the ASTERIG criteria. What
value should be assigned? No guidance is provided as to whether this should be a normative value
(typical gambler), the value for a high-risk gambler or person with gambling problems, or merely the
worst-case scenario. For illustrative purposes, we have included high values on the basis of examples
that we have observed in studies of EGMs or in countries where ASTERIG is used and where
prevalence data indicate typical and atypical levels of engagement in lottery products.
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Table 3
ASTERIG Scoring Estimates for Standard Products

Risk criterion
Event frequency
Interval of payback
Jackpot size
Continuity of playing
Chance of winning a proﬁt
Availability
Multiple playing/stake opportunities
Variable stake amount
Sensory product design
Near wins
Total

Electronic gaming Online instant
machine
win
80
60
30
80a
60a
52.5
30
30b
40
60
522.5
Highest risk

60
60
30
80a
45
70
0
0
20
30
395
High risk

Scratch card

Draw
lottery

50
0
60
60
37.5
50
40a
20a
60a
0
52.5
52.5
0
30
0
0
0
0
30
0
330
212.5
Moderate risk Low risk

Note. ASTERIG = Assessment Tool to Measure and Evaluate the Risk Potential of Gambling Products.
a
Estimate provided on the basis of a study by Delfabbro et al. (2007), which examined the lower threshold of duration of play
considered to be a problem gambling indicator but not clearly deﬁned by ASTERIG. We have assumed an extreme value for
instant wins, in the absence of any research indicating the typically duration of this activity. Evidence from prevalence surveys
(e.g., Department of Health, 2015) suggests that people usually purchase only one to two lottery or scratch cards, so that our
estimates illustrate what might be considered a more extreme or harmful level of engagement in these activities (irrespective of
whether such levels occur very often). bAssuming no illegal playing of more than one machine.

a complex tool. Indeed, it is likely that any layperson who is familiar with both
activities might make the same classiﬁcation. The other classiﬁcations, however, we
believe to be less satisfactory. A basic scratch card (even when we assume only an
hour of play, which is likely to be an overestimate) is classiﬁed as moderate risk and
toward the upper part of the range. This does not accord with our review of the
empirical evidence (Delfabbro, & Parke, 2021, submitted), which identiﬁes scratch
cards as a generally low-risk activity that is rarely associated with problem gambling.
Indeed, when scratch-card style games are transferred to an online environment
(in the form of an instant-win game) it becomes possible to score these lottery games
as high risk if one follows the ASTERIG article’s guidance that encourages scoring
all items at the highest level (e.g., that a person might play instant-win games as long
as they like).
Difﬁculties With Applying ASTERIG
We believe that ASTERIG suffers from ﬁve principal limitations. Four of these
(Limitations 1–4) have a direct impact on scoring and may explain some of the
difﬁculties in reliability and validity that we have encountered in our own
application of the criteria. A complete summary of these limitations is provided in
Table 4, but they are elucidated in the sections that follow. Table 4 also provides
some additional discussion of issues and examples to elaborate on the points
outlined in the text.

xx

xx

Interval of
payback

Continuity of
playing

Period of time
when it is possible
to gamble without
interruption
Period between
gambling result
and notiﬁcation
of payment or
receipt of
payment

Event frequency Unit of time
between stake,
gambling result,
and next stake
opportunity

Risk criterion

ASTERIG
deﬁnition

Weak

Strong

Strong

Validity of
construct/risk
related (Concern 1)

Table 4
Critical Appraisal of ASTERIG Criteria

Inadequate

Inadequate

Clarity of
deﬁnition
(Concern 2)

N/A

Inadequate

Inadequate

Scoring and
calibration
(Concern 3)

Fast games with short intervals
between games are likely to
increase risks because (a) money
can be lost faster; (b) they provide
better conditions for mood
modiﬁcation and dissociation
(Parke et al., 2019; Stewart &
Zack, 2008); and (c) they can
impair decision making and/or selfcontrol (Corr & Thompson, 2014;
Thompson & Corr, 2013).
Notably, the interdependence of
speed and continuity as a risk
factor should require their
combination as one dimension of
risk.

Explanation

Event frequency; Where there may be a delay in
continuity
payment following notiﬁcation of
winning, gambling may continue
because people have access to other
money to continue gambling until
receiving payment. Where payment
delays do result in an unwanted
break in gambling, this should be

Event frequency;
interval of
payback

Continuity;
interval of
payback

Collinearity
(Concern 4)
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Chance of
winning a
proﬁt

An extraordinary
top prize typically
in the form of a

The probability of
realizing a proﬁt
with each game

Risk criterion

Jackpot size

ASTERIG
deﬁnition

Table 4 Continued.

Weak

Weak

Validity of
construct/risk
related (Concern 1)

Clarity of
deﬁnition
(Concern 2)

N/A

N/A

Scoring and
calibration
(Concern 3)

Chance of
winning a
proﬁt

Jackpot size

Collinearity
(Concern 4)

accounted for within the
‘‘continuity’’ risk criterion to avoid
any duplication when accounting
for risk.
This concept is inadequately deﬁned,
rendering its relationship to risk
unclear. Although the experience
of winning is likely to be related to
risk, it may be better considered
over a series of outcomes or a
session rather than by each bet or
game. The relationship between
winning and risk will vary depend
on a number of factors, including
the type of game, previous
outcomes, and individual
experience and involvement. The
reference to proﬁt rather than
winning seems inaccurate given
that in the overwhelming majority
of circumstances, players will not
make a proﬁt but are considered to
be paying for entertainment. Size
of proﬁt is not considered. Risk
may be more related to chasing
losses and ﬁnancial reparation than
to generating proﬁt.
Larger prizes may pose greater risks
because they are more exciting
(Wulfert et al., 2005, 2008), may

Explanation
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xx

Availability

Risk criterion

Possibility of
accessing
gambling
opportunities

large amount of
money formed by
the accumulation
of previous bets

ASTERIG
deﬁnition

Table 4 Continued.

Strong

Validity of
construct/risk
related (Concern 1)

Inadequate

Clarity of
deﬁnition
(Concern 2)

Inadequate

Scoring and
calibration
(Concern 3)
Collinearity
(Concern 4)

prompt higher stakes (Mentzoni et
al., 2012), and may justify losschasing behaviour (Parke et al.,
2016). However, this may not be a
linear relationship, because of the
need to account for win probability. A moderate prize of 100–500
times the stake may be sufﬁcient to
pose signiﬁcant risks by facilitating
excitement or chasing. For example, a 1 in 14,000,000 chance of
winning an extremely large lottery
jackpot may not provide the maximum excitement or the strongest
incentive to chase losses.
Although greater availability and
accessibility has been established as
a potential risk factor (Ofori Dei et
al., 2020; Sharman et al., 2019),
only one dimension of risk is
considered by ASTERIG: distance
to travel to the gambling opportunity. Other dimensions should be
included, for example, opening
hours and ease of use (Abbott,
2007), privacy (Hing & Haw,
2010), or unintended exposure to
uninitiated or vulnerable populations (Smith et al., 2019).

Explanation
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Moderate

Sensory product Auditory and visual
design
effects

Inadequate

Inadequate

Inadequate

Moderate

Moderate

Opportunity to
play several
stakes at the same
time or to take
part in several
gambling
opportunities at
the same time

Clarity of
deﬁnition
(Concern 2)

Validity of
construct/risk
related (Concern 1)

Extent to which
gamblers can
choose or modify
their stake
amounts while
playing

Variable stake
amount

Multiple
playing/stake
opportunities

Risk criterion

ASTERIG
deﬁnition

Table 4 Continued.

Inadequate

Inadequate

Inadequate

Scoring and
calibration
(Concern 3)
Collinearity
(Concern 4)

Theoretical grounds for gambling
concurrently on multiple gambling
activities might include the
potential increase in cost of play,
potential increase in excitement,
and possible negative implications
for decision making. However, the
ability to play games concurrently
is limited to only a few products (e.
g., poker, EGMs) and constitutes
only one dimension of cost of play,
the most signiﬁcant of which (stake
size) is not considered.
Staking variability has been shown
to be indicative of disordered
gambling (Braverman et al., 2013;
Xuan & Shaffer, 2009); however, it
constitutes only one dimension of
cost of play, the most signiﬁcant of
which (stake size) is not considered.
Scoring in ASTERIG is determined
based on the presence of sensory
design features without
consideration of their context.
Sensory effects are ‘‘secondary
effects.’’ They support other game
design features by providing
emphasis (winning, bonus games,
and free spin features). Risk could
be estimated in a more meaningful

Explanation

CRITICAL REVIEW OF THE ASTERIG ASSESSMENT TOOL

xx

Results when a
gambler comes
close to obtaining
a desired win (to
miss the proﬁt
narrowly; a near
win)

Moderate

Validity of
construct/risk
related (Concern 1)

Inadequate

Clarity of
deﬁnition
(Concern 2)

Inadequate

Scoring and
calibration
(Concern 3)
Collinearity
(Concern 4)

way by considering risk in relation
to how sound can increase risks by
supporting features such as a ‘‘loss
disguised as a win’’ (Dixon et al.,
2015) or a near win.
Near wins may increase risk because
they are exciting (Clark et al., 2012;
Dixon et al., 2010), may modify
mood (Shao et al., 2013), and lead
to persistence because of frustration (Amsel 1958; Bossuyt et al.,
2014) or uncertainty (Zack et al.,
2020). However, evidence supporting this link to harmful outcomes is
inconsistent, with several studies
failing to ﬁnd strong support for its
impact (Pislak et al., 2019; Sundali
et al., 2012; Witts et al., 2015).
Notably, if one assumes that near
wins are risky, then the current
deﬁnition and scoring are inadequate because risk is assessed based
on intention rather than impact.

Explanation

Note. ASTERIG = Assessment Tool to Measure and Evaluate the Risk Potential of Gambling Products; EGM = electronic gaming machine; N/A = Not available.

Near wins

Risk criterion

ASTERIG
deﬁnition

Table 4 Continued.
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Limitation 1: Relevance and Applicability of ASTERIG Risk Criteria
Of the 10 criteria, only a few were considered to be valid indicators of potential risk
(event frequency, continuity, and availability). Other ASTERIG concepts, such as
the chance to win a proﬁt, are not intuitively related to risk based on how they
currently conceptualized. For example, having a greater chance to win might
encourage some people to gamble for longer periods (greater risk), but having less
chance of a win might mean that people lose their money more quickly (also
greater risk). Thus, it is not clear how scoring in either direction demonstrates
higher or lower risk. Chance of proﬁt is likely to be difﬁcult to understand in
percentage terms and is probably better understood by using a more ‘‘frequentist’’
or numerical form5 (see Gigerenzer & Hoffrage, 1995); for most gambling
activities, it would be considered over a gambling session rather than a single
gamble (e.g., one spin of an EGM). Proﬁt is also conceptually different from
winning in that initial outlay must be considered by calculating how much people
have spent versus how much they have won. Even in the event that individuals
focus on proﬁt rather than size and frequency of wins, the time frame for
calculating a proﬁt is also ambiguous. Is the proﬁt determined over the course of
playing one game, over a session, over a day, or over a month? Finally, risky
gambling behaviour (deﬁned as a higher stake and/or less controlled gambling) is
often linked to chasing losses or the attempt to break even (Lesieur, 1984;
O’Connor & Dickerson, 2003). These considerations add further doubt over
whether proﬁt is the most suitable parameter for assessing risk rather than the
probability and size of a win in relation to the size of the stake. In other words,
the implication of this confusion is that products will be assigned greater risk if
the return is more proﬁtable, but less risk if the activity is less proﬁtable (players
are losing more), which does not seem logical unless the intention is to calculate the
‘‘incentive to play the game.’’ However, incentive could also relate to the size of
potential wins rather than merely whether the game is more proﬁtable or has a
better return to players.
Other criteria, which could be considered at least moderately associated with risk,
were otherwise limited by deﬁnitions being too narrow or imprecise. For example,
sensory product design is deﬁned only by its presence in a game (0, 5, or 10 points,
which are then weighted). This means that, if a product comprises lights and sounds
of any description, it must be assigned the highest risk score (40/40). There is no
guidance regarding how or why visual and auditory effects can inﬂuence risk.
Accordingly, any digital game will necessarily be assessed as posing greatest risk
regardless of the frequency or intensity of these sensory factors, and, more important,
the precise role that they play in the gambling experience.
5

Statements of probability are difﬁcult to understand in pure percentage terms. For example, having a
50% chance of obtaining an outcome is misleading because the event either occurs or does not (0 = no,
1% or 100% = yes). It makes more sense to frame probability statements as the expectancy to spend
$10 and get back 50% if 50% is an RTP measure, or as the expectancy to obtain a win in 5 of 10 or 50
of 100 gambling events.
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Limitation 2: Scope and Ambiguity of Criterion Deﬁnitions
Concerns regarding deﬁnitions apply to all ASTERIG risk criteria to varying
degrees. For example, ASTERIG’s two staking criteria, multiple stake and variable
stake, could be considered relevant because each may contribute to losing more
money (i.e., the ﬁnancial cost to an individual for engaging in gambling activity).
Critically, however, neither criteria account for the size of stake, which is a critical
determinant of the cost to play. They also do not account for how game speed or the
RTP affects ﬁnancial loss. Moreover, the elements of these criteria are applicable to
only a few product categories (e.g., playing multiple poker tables or EGMs
concurrently), raising the question of whether concurrent and variable staking should
be subsumed into a broader cost-of-play risk dimension.
Similarly, the imprecise characterization of potential risks arising from a near-win
event weakens the validity of this criterion. ASTERIG rates near-win risks on the
basis of design intent rather than strength or the nature of impact. This approach is
problematic because near wins may be more inﬂuential in determining harmful
behaviour in cases in which they have not been deliberately designed into a game
(e.g., consider the result of a sporting event being determined by one play made in
the ﬁnal seconds of a game). Equally, engineering a near win is no guarantee of
effectiveness. Indeed, artiﬁcial near wins may become predictable and less effective
over time with repeated exposure (Reid, 1986) or if they are too numerous (Pisklak
et al., 2019).
In the case of one of the most important dimensions of risk captured by ASTERIG,
speed and continuity of play, there are inaccuracies and duplication in how criteria
such as event frequency, continuity, and interval of payback are deﬁned. For
example, ASTERIG deﬁnes event frequency as the ‘‘unit of time between stake,
gambling result and the stake opportunity.’’ However, this deﬁnition extends beyond
event frequency and strays into continuity because it includes the time interval
between the result of the previous gamble and the opportunity to initiate the
subsequent gamble: The longer the interval, the less continuous the game. We discuss
concerns regarding duplication in risk scoring in more detail later, but this example
also raises questions about how the continuity risk criterion is deﬁned: ‘‘the period of
time during which it is possible to gamble without interruption.’’ In this deﬁnition,
interruption is not deﬁned and qualiﬁed. What constitutes an interruption? How long
is an interruption? Corr and Thompson (2014) reported preliminary evidence that a
5-s interval between gambles is sufﬁcient to reduce risky play by allowing a ‘‘period
of time for reﬂection and preparation for a more appropriate response for the next
bet opportunity’’ (p. 897). ASTERIG’s continuity deﬁnition may be misinterpreted
to imply session duration (the time from the start of the ﬁrst gamble to the end of the
last gamble). To avoid such misapplication, we suggest that the time between the
result of the previous bet and the opportunity to place a subsequent bet is a more
accurate and useful deﬁnition: The shorter the interval, the more continuous the
game and the greater the risk score.
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Limitation 3: Inadequate Calibration and Sensitivity of Rating Scales
For a number of the risk criteria, although they are likely to be associated with risk
in principle, they may not adequately detect differences in risk because of how the
rating scales are constructed. For example, an event frequency of o5 s assigns the
highest risk score of 80 points (for example, an EGM), but any game lasting 3 min is
assigned a risk score of 50 points (for example, a scratch card). Thus, an EGM
(assuming a 3-s reel spin) is 60 times faster than a scratch card but is only rated as
1.6 times riskier by ASTERIG. Differences in game speeds as brief as a few seconds
(Corr & Thompson, 2014) or, as has been shown in some cases, milliseconds
(Mentzoni et al., 2012), may have implications for altering the level of risk associated
with a game. Accordingly, this criterion needs to be more widely calibrated, with
greater sensitivity at the upper end of the scale.
Restrictive scoring boundaries increase the chance of ceiling effects (where risk scores
cannot exceed a certain value) and ﬂoor effects (where risk scores cannot drop below
a certain value). For example, if the upper bound of risk for event frequency is 5 s, it
treats the potential risks posed in games lasting 0.5 s as being equivalent to games
lasting 4.9 s: This could be described as a ceiling effect. As it is currently scored, there
is a danger that risks posed by games that take a few minutes are not adequately
distinguished from games lasting a few seconds or less. Distinguishing between a 5-s
and a 1-s event frequency may initially seem arbitrary, as both could be viewed
as extremely fast. However, consider just one implication of this distinction:
The equivalent game operating at the latter speed would incur losses per hour 5 times
greater in magnitude.
In addition, risk scoring for some of the criteria use categorical rating scales that,
when broken down, offer binary scoring options without the ability to detect nuances
in the levels of risk. This applies to near wins (exist: yes or no? intentional: yes or
no?), sensory product design (visual or auditory effects exist: yes or no? both exist:
yes or no?), variable staking (exists: yes or no? limited or unlimited?), multi-stakes
and concurrent play (either exist: yes or no? both exist: yes or no?).6
For these reasons, ASTERIG appears to be limited to differentiating between broad
categories of activity (between product comparisons; e.g., slot machines vs. lottery
products). It is much less useful in being able to make within product discriminations
of risk. This occurs because the scaling is often simplistic and not all criteria are
clearly deﬁned and because of the questionable validity of some criteria. Thus, in
6

As pointed out by an anonymous reviewer, the extent to which intentional versus non-intentional
design of near misses plays a role in gambling has not been a feature of much research (if any). We
would argue that the salience of near wins is the most important feature, but that intentionality relates
more strongly to the ethics of product design. An activity could have stronger or more salient nearmiss effects without any intention (e.g., a three of four match requirements on a slot machine will
arguably be a stronger near miss than one involving two of three symbols). If the reels are weighted to
make this more common (intentionally), the extent to which this effects behaviour would be based on
the greater frequency of the near win, not just because it was intentional.
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relation to examples of near wins, we believe that the risk deﬁnition should be revised
to consider impact rather than intent, and then revised again to capture the extent of
impact by using ordinal measurement (e.g., strength of near win: 1–5), rather than
the current three nominal categories.

Limitation 4: The Relationship Between Risk Criteria Not Adequately Considered
We also have concerns about how each risk criterion is aggregated to provide an
overall measure of risk for a product. ASTERIG encourages the independent scoring
of attributes, but this strategy can create problems that are generally considered
unacceptable and invalid in standard methodological approaches to measuring
consumer choice (e.g., conjoint analysis). For example, if a conjoint model were
developed to rate cars and this produced a car example that had both high seating
capacity and maximum ‘‘sportiness,’’ it would be considered invalid because these
qualities would usually be seen to be negatively correlated (Hair et al., 1995).
However, ASTERIG encourages scoring of risk criteria independently despite some
existing interrelationships between game parameters. For example, the awarding of
very large prizes on some games (e.g., lottery tickets) can often be subject to
restrictions on how, when, and where prizes can be claimed for veriﬁcation and
security purposes. However, lower tier prizes can usually be claimed more
conveniently and expediently. How, then, should a lottery ticket be scored on
ASTERIG? In the case of a larger prize, should risk be scored higher on the jackpot
criterion but lower on the interval of payback criterion, and, vice versa, for a lower
value prize, would jackpot risk be scored lower and payback interval risk higher?
The problem of aggregating ASTERIG risk criteria extends beyond the interrelationships of certain game parameters. As we outlined earlier, there is also a degree of
commonality between some criterion deﬁnitions, and, in some cases (e.g., event
frequency and continuity), clear duplication. As we have noted, ASTERIG identiﬁes
continuity and event frequency as separate risk criteria. However, event frequency,
as deﬁned by ASTERIG, incorporates a measure of continuity (i.e., the time from
the result to the next gambling opportunity) in its deﬁnition. Consequently, this
dimension of product risk, which has already been given the highest weighting of any
criterion, can be inadvertently accounted for twice. For example, when rating a 2- to
3-min-duration scratch card, it is possible for this value to be used for event
frequency and continuity without differentiating the constructs. A danger of such
double scoring occurs because of ambiguity in criterion deﬁnitions. Another example
applies to bet type. A game such as blackjack permits multi-games (playing multiple
hands concurrently), multi-stakes (placing more than one bet on each hand), and
variable stakes (a different size stake for each hand). However, buying multiple sets
of numbers in a lottery draw can usually be classed only as multi-stake, not multigame (it involves only one number draw) or variable stake (usually the price of a
lottery ticket is ﬁxed). In our professional experience, failing to accurately make such
distinctions can cause confusion and may lead to risk assessment errors in real-world
applications.
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Limitation 5: Important Dimensions of Risk Omitted
Any risk assessment protocol needs to ﬁnd the balance between capturing the most
relevant dimensions of risk while avoiding the complexity and impracticality of being
all-inclusive. However, ASTERIG still disregards critical risk factors, among which
the potential for ﬁnancial loss by accounting for cost of play is arguably one of the
most important (e.g., price point or direct cost of play; e.g., a $100 maximum bet slot
machine would be not rated differently from one with a $0.50 cost). Moreover,
determining the theoretical cost of play is more straightforward when calculating
relative risk to other risk criteria. Although ASTERIG does include risk scores
regarding the variability and concurrence of staking, stake size is omitted. However,
even stake size measured in isolation would be an unreliable indicator of the cost of
gambling over any given period. Ideally, a composite measure is required that
accounts for all relevant variables (e.g., stake size, speed of play, and RTP; see Parke
et al., 2016) and determines how much money an individual can lose playing a game
over a particular period.
Discussion and Future Directions
Mitigating product risks is a multi-stage process in which risk assessment is the ﬁrst
step. In making critical regulatory or commercial decisions within safer gambling
strategies that focus on product design, it is essential that risks posed by products or
its features are identiﬁed with an acceptable level of validity. By ‘‘validity,’’ we mean
that the risk factor has good face and construct validity (e.g., speed of play appears
to be a clear risk factor for greater harm, but less clear is whether having a higher or
lower payback percentage is as clearly related to an increased risk of harm).
Moreover, it is important that the protocols used to assess risk are subject to critical
and ongoing review and empirical testing against independent evidence of product
risk (e.g., the association with problem gambling or variations in gambling-related
harm). Limitations in protocol design could lead to product risks being overestimated (often as a result of ﬂoor effects) or underestimated (often as a result of
ceiling effects).
We argue that the best strategy for assessing product risk involves the development
of risk assessment protocols that are validated against empirical research. Such
research should be appropriately powered and ecologically valid (i.e., controlled
laboratory or experimental studies backed up with data obtained from experienced
gamblers playing for real money in genuine gambling environments). Such work may
require analysis of industry-sourced data or ﬁeld experiments in which self-report
data collected from individual gamblers (e.g., level of risk or harm) are analysed in
relation to objective patterns of behaviour observed for products with varying
characteristics. Examples might include slot games with varying cost of play, play
speeds, betting options, or levels of product volatility (the distribution or win types;
see Turner, 2011). We note the existence of examples of innovative research designs
in which industry data have been used to examine the relationships between
variations in responsible gambling features and gambling behaviour in online
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gambling environments (Auer & Grifﬁths, 2013, 2019; Auer et al., 2018, 2019, et al.,
2020; Nelson et al., 2008). At the same time, we see ongoing merit in controlled
studies of speciﬁc gambling features (e.g., Dixon et al., 2010, 2015, 2018), as well as
epidemiological self-report studies that examine the relationship between variations
in product participation and gambling risk or harm (e.g., Aﬁﬁ et al., 2010; Brosowski
et al., 2020).
In this article, we have argued that ASTERIG does not assess product risks with an
adequate level of accuracy. By examining each risk criterion and how criteria are
combined to provide an aggregate risk score for a product, we have identiﬁed
shortcomings relating to their validity, designation, and aggregation to yield an
overall level of product risk. In advancing such criticisms, however, we recognize
that developing a product risk assessment protocol is a complex, resource-intensive,
and contentious task. Numerous challenges exist in developing a rigorous and
discriminative risk assessment protocol. For example, one principal challenge is that
relevant academic literature does not often keep pace with a dynamic industry in
which new products and structural features are being continually introduced. It may
also be challenging to develop a one-size-ﬁts-all solution that captures endless
variations in games and their conﬁgurations.
Accordingly, despite the suggested limitations of the ASTERIG risk assessment
protocol, we want to also emphasize the important and foundational work that the
ASTERIG protocol and associated project work has made to the ﬁeld. We hope that
this critical appraisal of ASTERIG will assist in the reﬁnement of the risk-assessment
process and the development of revised and updated tools that address the issues that
we have raised in this paper. In our view, there are several guiding principles that will
facilitate the development of more valid instruments. Valid risk assessment will be
enhanced by (a) a clear empirical, or at least theoretical, basis for including each risk
criterion; (b) the use of clear deﬁnitions; and (c) the use of calibration methods that
are capable of detecting subtle variations in risk. For example, with reference to (a),
we believe that ASTERIG’s current strategy of having one risk dimension that
classiﬁes staking as variable or ﬁxed and another that categorizes stake as concurrent
or sequential without any reference to stake size is one problematic area. In relation
to (b), we believe that more information on the form of operational deﬁnitions for
each risk criterion should be provided. The construction and meaning of each
dimension of risk should be thoroughly explained, providing empirical support
where possible or theoretical justiﬁcation where it is not. Circumstances that fall
outside the operational deﬁnition should also be discussed to reduce the risks of
misinterpretation or misapplication when risk scoring. For example, ASTERIG
might state clearly that ‘‘multi-game’’ refers to playing two games concurrently but
does not encompass playing multiple games in sequence.
Within this endeavour, we recognize that one of the greatest challenges in developing
an effective and efﬁcient approach to measuring product risk is in maximizing its
accuracy while minimizing its complexity. This involves trying to assess risk with as
few dimensions as possible to widen and improve its application through simplicity
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and functionality. We also recognize that developing and maintaining an accurate
risk scoring protocol will be an ongoing and iterative process. This is true not only
because the products in question are routinely evolving, but also because some
development needs will be borne out by its use in applied settings through a process
of trial and error. In some cases, deﬁciencies in risk protocols might arise only when
gambling companies and regulators attempt to apply them in practice. For these
reasons, further research in the area of game design in relation to gambling harm will
be a critical requirement for improving the accuracy with which risks posed by
gambling products can be assessed. The most basic of these research needs is the
development of a more precise understanding of how structural characteristics may
lead to gambling harm. Even for those characteristics for which there is a strong case
to suspect risk, such as game speed and continuity, considerable gaps in knowledge
remain that hamper safer gambling applications with any reasonable degree of
conﬁdence. Thus, although we feel conﬁdent that fast continuous games increase risk
of harm, the thresholds at which risk signiﬁcantly increases are not well understood.
More also needs to be known about how structural risks vary in relation to
individual differences and needs (e.g., the impacts on normative gambling as
opposed to higher risk gambling). Moreover, we recognize that there may be
interactive effects whereby the distinct features of games and their platforms may
interact to generate a different risk proﬁle from what might apply if these features
were considered in isolation (additively).
In conclusion, although we recognize the many challenges, we do not believe that the
task of developing valid methods to assess product risk is insurmountable. What we
encourage is further theoretical and conceptual analysis of the dimensions of product
risk, greater validation of risk instruments against different product types and
ranges, and, most important, further empirical research into the objective nature of
gambling behaviour and whether theorized dimensions of risk account for apparent
variations in the levels of harm associated with different products.
References
Abbott, M. W. (2007). Situational factors that affect gambling behavior. In G.
Smith, D. Hodgins, & R. Williams (Eds.), Research and measurement issues in
gambling studies (pp. 251–278). Elsevier.
ACIL Allen Consulting. (2014). Third social and economic impact study of gambling
in Tasmania. Tasmanian Government Department of Treasury and Finance.
ACIL Allen Consulting. (2018). Fourth social and economic impact study of gambling
in Tasmania. Tasmanian Government Department of Treasury and Finance.
Aﬁﬁ, T. O., Cox, B. J., Martens, P. J., Sareen, J., & Enns, M. W. (2010). The relation
between types and frequency of gambling activities and problem gambling among
women in Canada. Canadian Journal of Psychiatry, 55(1), 21–28. https://doi.org/
10.1177/070674371005500104

xx

CRITICAL REVIEW OF THE ASTERIG ASSESSMENT TOOL

Aﬁﬁ, T. O., LaPlante, D. A., Taillieu, T. L., Dowd, D., & Shaffer, H. J. (2014).
Gambling involvement: Considering frequency of play and the moderating effects of
gender and age. International Journal of Mental Health and Addiction, 12, 283–294.
https//doi.org/10.1007/s1146 9-013-9452-3
The Allen Consulting Group. (2011). Social and economic impact study of gambling
in Tasmania. Tasmanian Government Department of Treasury and Finance.
Amsel, A. (1958). The role of frustrative nonreward in noncontinuous reward
situations. Psychological Bulletin, 55(2), 102–119. https://doi.org/10.1037/h0043125
Auer, M., & Grifﬁths, M. D. (2013). Voluntary limit setting and player choice in
most intense online gamblers: An empirical study of gambling behaviour. Journal of
Gambling Studies, 29(4), 647–660. https://doi.org/10.1007/s10899-012-9332-y
Auer, M., & Grifﬁths, M. D. (2019). Predicting limit-setting behavior of gamblers
using machine learning algorithms: A real-world study of Norwegian gamblers using
account data. International Journal of Mental Health and Addiction. doi.org/10.1007/
s11469-019-00166.
Auer, M., Hopfgartner, N., & Grifﬁths, M. D. (2018). The effect of loss-limit
reminders on gambling behaviour: A real-world study of Norwegian gamblers.
Journal of Behavioral Addictions, 7(4), 1056–1067. https://doi.org/10.1556/
2006.7.2018.106
Auer, M., Hopfgartner, N., & Grifﬁths, M. D. (2019). An empirical study of the
effect of voluntary limit-setting on gamblers’ loyalty using behavioural tracking
data. International Journal of Mental Health and Addiction, 17, 1–12. https://doi.org/
10.1089/cyber.2019.0202
Auer, M., Reiestad, S. H., & Grifﬁths, M.D. (2020). Global limit setting as a
responsible gambling tool: What do players think? International Journal of Mental
Health and Addiction, 18(1), 14–26. https://doi.org/10.1007/s11469-018-9892-x
Blanco, C., Blaszczynski, A., Clement, R., Derevensky, J., Goudriaan, A. E.,
Hodgins, D., van Holst, R. J., Ibanez, A., Martins, S., Moersen, C., Molinaro, S.,
Parke, A., Peren, F., Petry, N., & Wardle, H. (2013). Assessment Tool to Measure
and Evaluate the Risk Potential of Gambling Products, ASTERIG: A global
validation. Gaming Law Review and Economics, 17(9), 635–642. https://doi.org/
10.1089/glre.2013.1797
Blaszczynski, A., & Nower, L. (2002). A pathways model of problem and
pathological gambling. Addiction, 97(5), 485–497. https://doi.org/10.1046/j.13600443.2002.00015.x

xx

CRITICAL REVIEW OF THE ASTERIG ASSESSMENT TOOL

Bossuyt, E., Moors, A., & De Houwer, J. (2014). Unexpected and just missed:
The separate inﬂuence of the appraisals of expectancy and proximity on negative
emotions. Emotion, 14(2), 284–300. https://doi.org/10.1037/a0034675
Braverman, J., LaPlante, D. A., Nelson, S. E., & Shaffer, H. J. (2013). Using crossgame behavioral markers for early identiﬁcation of high-risk Internet gamblers.
Psychology of Addictive Behaviors, 27(3), 868–877. https://doi.org/10.1037/a0032818
Brosowski, T., Olason, D. T., Turowski, T., & Hayer, T. (2020). The Gambling
Consumption Mediation Model (GCMM): A Multiple Mediation Approach to
Estimate the Association of Particular Game Types with Problem Gambling. Journal
of Gambling Studies, 37, 107–140. https://doi.org/10.1007/s10899-020-09928-3
Browne, M., Rockloff, M., Hing, N., Russell, A., Murray-Boyle, C., & Rawat, V.
(2019). NSW gambling survey, 2019. NSW Responsible Gambling Fund.
Clark, L., Crooks, B., Clarke, R., Aitken, M. R. F., & Dunn, B. D. (2012).
Physiological responses to near-miss outcomes and personal control during
simulated gambling. Journal of Gambling Studies, 28(1), 123–137. https://doi.org/
10.1007/s10899-011-9247-z
Corr, P. J., & Thompson, S. J. (2014). Pause for thought: Response perseveration
and personality in gambling. Journal of Gambling Studies, 30(4), 889–900. https://
doi.org/10.1007/s10899-013-9395-4
DeFuentes-Merillas, L., Koeter, M. W. J., Bethlehem, J., Schippers, G. M., &
van den Brink, W. (2003). Are scratchcards addictive? The prevalence of
pathological scratchcard gambling among scratchcard buyers in the Netherlands.
Addiction, 98(6), 725––731. https://doi.org/10.1046/j.1360-0443.2003.00329.x
Delfabbro, P. H., & Eltridge, F. (2008). Evaluating the effectiveness of a limited
reduction in electronic gaming machine availability on gambling behaviour and
expenditure. International Gambling Studies, 8(2), 151–166. https://doi.org/10.1080/
14459790802139983
Delfabbro, P. H., & King, D. (2019). Play dynamics on electronic gaming machines
(EGMs): A conceptual review. Journal of Behavioral Addictions, 8(2), 191–200.
https://doi.org/10.1556/2006.8.2019.20
Delfabbro, P., King, D., Browne, M., & Dowling, N. (in press). Do EGMs have the
strongest association with problem gambling than racing and casino table games?
Evidence from a decade of Australian prevalence studies. Journal of Gambling Studies.
Delfabbro, P. H., Osborn, A., McMillen, J., & Nevile, M., & Skelt, L. (2007).
The identiﬁcation of problem gamblers within the gambling venue. Report prepared
for Gambling Research Australia. Victorian Department of Justice.

xx

CRITICAL REVIEW OF THE ASTERIG ASSESSMENT TOOL

Delfabbro, P. H., & Parke, J. (2021). Empirical evidence relating to the relative risk of
scratch card gambling [Manuscript submitted for publication].
Delfabbro, P. H., & Wallace, E. (2020). Analysis of South Australian gambling data.
Department of Human Services.
Department of Health. (2015). Prevalence of drug use and gambling in Ireland and
drug use in Northern Ireland. Department of Health.
Dixon, M. J., Collins, K., Harrigan, K. A., Graydon, C., & Fugelsang, J. A. (2015).
Using sound to unmask losses disguised as wins in multiline slot machines. Journal of
Gambling Studies, 31(1), 183–196. https://doi.org/10.1007/s10899-013-9411-8
Dixon, M. J., Harrigan, K. A., Sandhu, R., Collins, K., & Fugelsang, J. A. (2010).
Losses disguised as wins in modern multi-line video slot machines. Addiction,
105(10), 1819–1824. https://doi.org/10.1111/j.1360-0443.2010.03050.x
Dixon, M. J., Stange, M., Larche, C., Graydon, C., Fuselsang, J., & Harrigan, K.
(2018). Dark ﬂow, depression and multiline slot machine play. Journal of Gambling
Studies, 34, 73–84. https://doi.org/10.1007/s10899-017-9695-1
Dow Schull, N. (2012). Addiction by design. Princeton University Press.
GamCare. (2019). Annual statistics.
Gigerenzer, G., & Hoffrage, U. (1995). How to improve Bayesian reasoning
without instruction: Frequency format. Psychological Review, 102(4), 684–704.
doi:10.1037/0033-295X.102.4.684
Grifﬁths, M. D. (1993). Fruit machine gambling: The importance of structural
characteristics. Journal of Gambling Studies, 9, 101–120. https://doi.org/10.1007/
BF01014863
Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (1995). Multivariate
statistics. Prentice-Hall.
Hing, N., & Haw, J. (2010). The inﬂuence of venue characteristics on a player's
decision to attend a gambling venue. Centre for Gambling Education & Research,
Southern Cross University.
House of Lords Select Committee on the Social and Economic Impact of the
Gambling Industry. (2020). Gambling harm – time for action (HL 79, 2019-2021).
https://publications.parliament.uk/pa/ld5801/ldselect/ldgamb/79/79.pdf

xx

CRITICAL REVIEW OF THE ASTERIG ASSESSMENT TOOL

Korn, D., & Shaffer, H. (1999). Gambling and the health of the public: Adopting a
public health perspective. Journal of Gambling Studies, 15, 289–365. https://doi.org/
10.1023/A:1023005115932
Lesieur, H. R. (1984). The chase: Career of the compulsive gambler. Schenkman
Books.
Livingstone, C., Rintoul, A., de Lacy-Vawdon, C., Borland, R., Dietze, P.,
Jenkinson, R., Livingston, M., Room, R., Smith, B., Stoove, M., Winter, R., & Hill,
P. (2017). Identifying effective policy interventions to prevent gambling-related harm.
Victorian Responsible Gambling Foundation.
Mentzoni, R. A., Laberg, J. C., Brunborg, G. S., Molde, H., & Pallesen, S. (2012).
Tempo in electronic gambling machines affects behaviour among at risk gamblers.
Journal of Behavioural Addictions, 1(3), 135–139. https://doi.org/10.1556/jba.1.2012.
004
Ministry of Health. (2006). Problem gambling intervention services in New Zealand.
Ministry of Health.
Nelson, S. E., LaPlante, D. A., Peller, A. J., Schumann, A., LaBrie, R. A., &
Shaffer, H. J. (2008). Real limits in the virtual world: Self-limiting behaviour of
internet gamblers. Journal of Gambling Studies, 24(4), 463–477. https://doi.org/
10.1007/s10899-008-9106-8
O’Connor, J., & Dickerson, M. (2003). Deﬁnition and measurement of chasing
in off-course betting and gaming machine play. Journal of Gambling Studies,
19, 359–356. https://doi.org/10.1023/A:1026375809186
Ofori Dei, S. M., Christensen, D. R., Awosoga, O., Lee, B. K., & Jackson, A. C.
(2020). The effects of perceived gambling availability on problem gambling severity.
Journal of Gambling Studies, 36, 1065–1091. https://doi.org/10.1007/s10899-02009930-9.
Orford, J., Wardle, H., & Grifﬁths, M. (2013). What proportion of gambling is
problem gambling? Estimates from the 2010 British Gambling Prevalence Survey.
International Gambling Studies, 13(1), 4–18. https://doi.org/10.1080/14459795.2012.
689001
Parke, J., & Grifﬁths, M. D. (2007). The role of structural characteristics in
gambling. In G. Smith, D. Hodgins, & R. Williams (Eds.), Research and
measurement issues in gambling studies (pp. 211–243). Elsevier.
Parke, J., Parke, A., & Blaszczynski, A. (2016). Key issues in product-based harm
minimisation. The Responsible Gambling Trust.

xx

CRITICAL REVIEW OF THE ASTERIG ASSESSMENT TOOL

Parke, J., Williams, R. J., & Schoﬁeld, P. (2019). Exploring psychological need
satisfaction from gambling participation and the moderating inﬂuence of game
preferences. International Gambling Studies, 19(3), 508–531. https://doi.org/10.1080/
14459795.2019.1633381
Peren, F.W. (2010). Assessment tool to measure and evaluate the risk potential of
gambling products asTeriG. Research Institute for Gambling and Gaming.
Petry, N. M. (2003). A comparison of treatment-seeking pathological gamblers
based on preferred gambling activity. Addiction, 98(5), 645–655. https://doi.org/
10.1046/j.1360-0443.2003.00336.x
Pisklak, J. M., Yong, J. J., & Spetch, M. L. (2019). The near-miss effect in slot
machines: A review and experimental analysis over half a century later. Journal of
Gambling Studies, 36, 611–632. https://doi.org/10.1007/s10899-019-09891-8
Productivity Commission. (1999). Australia's gambling industries. Productivity
Commission.
Reid, R.L. (1986). The psychology of the near miss. Journal of Gambling Behavior, 2,
32-39.
Scalese, M., Bastiani, L., Salvadori, S., Gori, M., Lewis, I., Jarre, P., & Molinaro, S.
(2016). Association of problem gambling with type of gambling among Italian
general population. Journal of Gambling Studies, 32, 1017–1026. https://doi.org/
10.1007/s1089 9-015-9579-1
Shao, R., Read, J., Behrens, T. E. J., & Rogers, R. D. (2013). Shifts in reinforcement
signalling while playing slot-machines as a function of prior experience and
impulsivity. Translational Psychiatry, 3(1), e213. https://doi.org/10.1038/tp.2012.134
Sharman, S., Murphy, R., Turner, J., & Roberts, A. (2019). Psychosocial risk factors
in disordered gambling: A descriptive systematic overview of vulnerable populations.
Addictive Behaviors, 99. https://doi.org/10.1016/j.addbeh.2019.106071
Smith, M., Chambers, T., Abbott, M., & Signal, L. (2019). High stakes: Children’s
exposure to gambling and gambling marketing using wearable cameras.
International Journal of Mental Health and Addiction, 18, 1025–1047. https://doi.org/
10.1007/s11469-019-00103-3
Stewart, S. H., & Zack, M. (2008). Development and psychometric evaluation of a
three-dimensional Gambling Motives Questionnaire. Addiction, 103(7), 1110–1117.
https://doi.org/10.1111/j.1360-0443.2008.02235.x
Storer, J., Abbott, M., & Stubbs, J. (2009). Access or adaptation? A meta-analysis of
surveys of problem gambling prevalence in Australia and New Zealand with respect

xx

CRITICAL REVIEW OF THE ASTERIG ASSESSMENT TOOL

to concentration of electronic gaming machines. International Gambling Studies, 9,
225–244. https://doi.org/10.1080/14459790903257981
Sundali, J., Safford, A., & Crosnon, R. (2012). The impact of near-miss events on
betting behavior: An examination of casino rapid roulette play. Judgment and
Decision Making, 7, 768-778.
Thompson, S. J., & Corr, P. J. (2013). A feedback-response pause normalises
response perseveration deﬁcits in pathological gamblers. International Journal of
Mental Health and Addiction, 11(5), 601–610. https://doi.org/10.1007/s11469-0139440-7
Turner, N. E. (2011). Volatility, house edge, and prize structure of gambling games.
Journal of Gambling Studies, 27(4), 607–623. https://doi.org/10.1007/s10899-0119238-0
Witts, B. N., Ghezzi, P. M., & Manson, M. (2015). Simultaneously observing
concurrently-available schedules as a means to study the near miss event in simulated
slot machine gambling. The Psychological Record, 65(1), 115–129. https://doi.org/
10.1007/s40732-014-0095-y
Woods, K., Sproston, K., Brook, K., Delfabbro, P., & O’Neil, M. (2018). Gambling
prevalence in South Australia. Department of Human Services.
Wulfert, E., Franco, C., Williams, K., Roland, B., & Mason, J. (2008). The role of
money in the excitement of gambling. Psychology of Addictive Behaviors, 22(3), 380–
390. https://doi.org/10.1037/0893-164X.22.3.380
Wulfert, E., Roland, B., Hartley, J., Wang, N., & Franco, C. (2005). Heart rate
arousal and excitement in gambling: Winners versus losers. Psychology of Addictive
Behaviors, 19(3), 311–316. https://doi.org/10.1037/0893-164X.19.3.311
Xuan, Z., & Shaffer, H. (2009). How do gamblers end gambling: Longitudinal
analysis of Internet gambling behaviors prior to account closure due to gambling
related problems? Journal of Gambling Studies, 25(2), 239–252. https://doi.org/
10.1007/s10899-009-9118-z
Zack, M., George, R. S., & Clark, L. (2020). Dopaminergic signaling of uncertainty
and the aetiology of gambling addiction. Progress in Neuro-Psychopharmacology and
Biological Psychiatry, 99, 109853. https://doi.org/10.1016/j.pnpbp.2019.109853
*******
Submitted October 2, 2020; accepted December 18, 2020. This opinion paper was
peer reviewed by members of the JGI editorial board. All URLs were available at the
time of submission.

xx

CRITICAL REVIEW OF THE ASTERIG ASSESSMENT TOOL

For correspondence: Paul Delfabbro, Ph.D., Department of Psychology, University
of Adelaide, Nth. Tce. Adelaide, South Australia, 5005, Australia.
E-mail: paul.delfabbro@adelaide.edu.au
Competing interests: Both authors conduct consultancy research for both regulators,
industry groups and government in relation the assessment of product risk.
Ethics approval: None required.
Acknowledgements/Funding Sources: Neither author received funding for this
project.

xx

