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Abstract

Background While it is a generally accepted fact that many gambling screening tools are not fit for purpose when employed
as part of a public health framework, the evidence supporting this claim is sporadic. The aim of this review is to identify and
evaluate the gambling screening tools currently in use and examine their utility as part of a public health approach to harm
reduction, providing a holistic snapshot of the field.

Methods A range of index tests measuring aspects of problem gambling were examined, including the South Oaks Gambling
Screen (SOGS) and the Problem Gambling Severity Index (PGSI), among others. This review also examined a range of
reference standards including the Diagnostic Interview for Gambling Severity (DIGS) and screening tools such as the SOGS.
Results The present review supports the belief held by many within the gambling research community that there is a need for a
paradigm shift in the way gambling harm is conceptualised and measured, to facilitate early identification and harm prevention.
Discussion This review has identified a number of meaningful deficits regarding the overall quality of the psychometric
testing employed when validating gambling screening tools. Primary among these was the lack of a consistent and reliable
reference standard within many of the studies. Currently there are very few screening tools discussed in the literature that
show good utility in the domain of public health, due to the focus on symptoms rather than risk factors. As such, these tools
are generally ill-suited for identifying preclinical or low-risk gamblers.

Keywords Gambling-related harm - Problem gambling - Gambling disorder - Screening - Public health - Systematicreview -
Diagnostic test

Introduction robust public health response is needed to adequately address

the issue of gambling-related harm. This requires effective tools

Increasingly, gambling-related harm is being identified as a
global public health concern (Blank et al. 2021; John et al.
2020) linked to substance use (Barnes et al. 2015; Cowlishaw
etal. 2014; Jauregui et al. 2016; Petry et al. 2005), domestic and
family-related violence (Afifi et al. 2010; Dowling et al. 2014.
Dowling et al. 2018a), homelessness (Holdsworth and Tiyce
2012; Lipmann et al. 2004) and certain psychological disorders
(Parhami et al. 2014; Stewart et al. 2008; Suomi et al. 2014). A
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aimed at early identification, focusing on the predictors of harm.

The concept of gambling-related harm is poorly defined,
with no single robust definition (Langham et al. 2015), and
as such it tends to be conceptualised within the confines of
a clinical symptomology (Abbott 2020). However, an overly
stringent classification for gambling-related harms leads to an
inevitable shift in focus towards high-risk gamblers exclusively.
In response to this, frameworks have been developed to con-
ceptualise gambling risk and harm in its totality; for example,
the taxonomy purposed by Langham et al. (2015), which con-
siders various dimensions of harm and their impact over time.
Definitions such as these address the harm that exists outside of
a clinical or pathological classification and, by extension, help
broaden the scope of who is eligible for intervention. How-
ever, the taxonomy proposed by Langham et al. (2015) is an
outlier in the literature, and gambling-related harm is generally
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an ill-defined concept when not understood through the lens of
clinical symptomology. The over-reliance on a clinical symp-
tomology for stratifying gambling-related harm has led to the
creation of a false dichotomy between “safe” and “dangerous”
gambling. Gambling harm exists on a continuum, and harm is
not exclusive to those who meet a classification for problem
gambling or pathological gambling. Like the development of
a public health approach to alcohol-related harm (Heather and
Stockwell 2004), the intervention base for gambling-related
harm must be broadened to encompass the lower end of this
continuum. To achieve this, gambling-related harm must be
conceptualised and stratified to better reflect the way in which
harm exists on a continuum (Langham et al. 2015). The taxon-
omy by Langham et al. (2015) is an example of how gambling-
related risks and harms can be conceptualised in a way that
helps support upstream/harm reduction interventions as part
of a public health framework.

The prevalence of problem gambling in the UK is 0.7%, but
the healthcare cost attributed to problem gambling sits between
£140 and £610 million (GambleAware 2016). These rates likely
represent a conservative estimation of the actual costs in light
of other international data (Hofmarcher et al. 2020). Data sug-
gest that a disproportional amount of gambling revenue comes
from individuals who are classed as problem gamblers (Cassidy
2020), and this is more evident with riskier forms of gambling
(Orford et al. 2012). A Finnish study reported that 28.5% of
gambling revenue is attributable to problem and pathological
gamblers, while the prevalence of problem gambling in Finland
sits as low as 2.3% (Castrén et al. 2018). It is not unreasonable
to suggest that a portion of these individuals who make up the
revenue data display some level of risky behaviour that could
be indicative of gambling-related harm. When looking at harm
on a population level, it has been suggested that the quantity
of harm in non-problem-gambling samples greatly exceeds
those present in samples of problem gamblers at a rate of 6:1
(Victorian Responsible Gambling Foundation 2016). Many pop-
ulation surveys fail to meet meaningful epidemiological objec-
tives (Markham and Young 2016) and likely underestimate the
true levels of gambling-related harm.

Many gambling screening tools stem from a more clini-
cal understanding of gambling behaviour (Christo et al. 2003;
Cox et al. 2004; Pallanti et al. 2005; Petry 2003: Petry 2007,
Raylu and Oei 2004; Wickwire et al. 2008) and are less effec-
tive at identifying lower-risk gamblers. Broadly speaking, a
low-risk gambler is an individual whose behaviour does not
reach a clinical threshold but displays some risk factors. How-
ever, there is no clear definition that encompasses the gamut
of harm experienced by this subclinical population. There is a
clear need for an accurate way of identifying individuals who
display risky gambling behaviour but do not meet the minimum
threshold for a clinical classification. Currently the classifica-
tion of “problem gambler” is treated and measured as though
it is a pathological classification with its own symptomology
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and not as a collection of risk factors that predict possible harm.
In a recent review it was found that most included papers did
not examine gambling issues across a continuum of harm and
that subclinical presentations of harm are largely unexamined
within the literature (Wardle et al. 2021).

The current limitations around gambling screening hin-
ders a key aim of the public health approach which is preven-
tion. The effectiveness of any preventative approach is reli-
ant on the accurate identification of low-risk cases. However,
there is a lack of evidence regarding the early identification
of problem gambling, gambling and other gaming disorders
(Wardle et al. 2021). Gambling-related harm is a multifac-
eted issue that should not be conceptualised in line with a
restrictive clinical symptomology (Wardle et al. 2019). In
a recent review of interventions to reduce the public health
burden of gambling-related harms, it was found that stud-
ies that focused on screening and identification were not
adequately represented in the literature (Blank et al. 2021).
Another recent review found that there was a paucity of stud-
ies that report findings regarding gambling-related harm
across a broad continuum, and that the issues of subclinical
gambling harm is poorly understood in primary care settings
(Roberts et al. 2021). Indeed, when looking at the screening
tools commonly used in the field, none have undergone a
meta-analysis to identify their overall diagnostic accuracy in
relation to low-risk individuals. While there is a widely held
sentiment regarding the flaws in gambling screening there
is no single encompassing piece of evidence that supports
this belief. There is clear need for a comprehensive review
of the screening literature to better understand its role in a
public health framework and to examine the legitimacy of
the inherited wisdom regarding gambling screening tools
common in the gambling research sphere.

The aim of this review was to identify and evaluate the
gambling screening tools currently in use and to assess their
utility as part of a public health approach to addressing gam-
bling-related harm.

Method

Registration

The protocol for this review was registered at Pros-
pero on the 21st of August 2018 (Registration Number:
CRD42018106820).

Eligibility criteria

Types of study and design

The review included studies that sought to examine methods
of screening for disordered gambling behaviour. Because
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of the general paucity of such literature, no restriction was
placed on type of study design. Papers were excluded if
they were not available in English at the time of screening,
did not use a standardised method of identifying gambling-
related harm, did not include individuals identified as gam-
blers, and had not undergone peer review. While the exclu-
sion of non-English-language papers is not ideal, the process
of accurately translating studies was beyond the scope of this
review, and tools validation in one language does not equate
to validation in another.

Reference standard

Studies needed to use a valid method of screening for
gambling issues as a reference standard. Possible refer-
ence standards include semi-structured clinical interviews
adhering to the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV), DSM-5, International
Classification of Diseases, Tenth Revision (ICD-10) or ICD-
11 classification of gambling disorder (and previous defini-
tions of the disorder) or other validated screening tools. For
a gambling measure to be considered valid it had to have
undergone some level of reliability and validity testing else-
where in the literature.

Population

Gamblers of any age and severity level were included. Stud-
ies eligible for inclusion needed to identify the sample as
taking part in some level of gambling behaviour; a clinical
diagnosis was not required.

Information sources

CINAHL Plus, Embase, MEDLINE, ProQuest Psychology
Database, PsycArticles and PsycINFO were used. The data-
bases were searched using a predefined set of terms (see
Table 1) that were combined with the use of the Boolean
operator “AND”. The searches for the screening papers
were combined with the searches for the separate interven-
tion review. These returns were initially screened together,
then later separated in the respective categories following
title and abstract screening. The full list of search terms is
listed in Table 1 for the sake of transparency. The initial
searches were carried out between August 2018 and Sep-
tember 2018, with a subsequent updated search carried out
in January 2020.

Study selection
Authors 1 and 3 independently screened prospective papers

for inclusion. All retrieved papers were entered into End-
Note and then exported to Covidence. Reviewers then

Table 1 Search terms

Screening terms Gambling terms Interventions terms

Screening Pathological gambling Intervention

Screen Pathologic gambling ~ Treatment

Psychometric assess- Gambling addiction =~ Harm reduction
ment

Psychological assess- Harmful gambling Prevention
ment

Scale Gambling disorder Program

Questionnaire Problem gambling Education

Measure At-risk gambling Therapy, counsel-
ling and counsel-
ling

Compulsive gambling Health Promotion

independently carried out a title and abstract screening and
excluded papers that failed to meet the inclusion criteria.
Next, full-text screening took place against a predetermined
checklist, relevant information from each included paper
was entered into the data extraction form by both reviewers
independently (see Fig. 1). Any unresolvable disagreements
were addressed with additional reviewers.

Data collection process

The data extraction form was based on the Cochrane data
collection form for intervention reviews of randomised con-
trolled trials (RCTs) and non-RCTs (Higgins et al. 2019).
These forms were piloted by authors 1 and 3 independently
to gauge their effectiveness. Data were extracted by author
1 and checked for accuracy by author 3.

Data items

The extracted data included (1) participants (including
demographics and case severity, sample size, and inclusion
and exclusion criteria), (2) screening tool (including descrip-
tion of the tool, method of delivery and comparators/refer-
ence standards used) and (3) findings (including accuracy of
the tools, testing setting, administration and interpretation).

Risk of bias in individual studies

The reviewers independently assessed the risk of bias using
the QUADAS-2 (Whiting et al. 2011), a tool that grades
the applicability and risk of bias for primary diagnostic
accuracy studies. Papers were graded across four domains:
patient selection, index test, reference standard, and flow
and timing. Signalling questions were used to highlight
areas of the study design that may contain bias, for exam-
ple, “Could the selection of patients have introduced bias?”
and “Is the reference standard likely to correctly classify the
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Fig. 1 Flow chart = . 5 .
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7 > Records excluded
Records remaining after title and (N =5,626)
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A Records identified as screening focused
(N = 109)
! > Records excluded
Full text records remaining after (N=21)
quality assessment
(N=289)
; q Records excluded
S Full text records remaining after (N =35)
'§ data extraction
b (N =54)
w

target condition?” Following this, questions relating to the
applicability of the tool were asked, which included items
like “Are there concerns that the index test, its conduct, or
its interpretation differ from the review question?” Each
domain contained three signalling questions and one appli-
cability question, excluding the flow and timing domain,
which did not include an applicability question, with each
rated as “low/high/unclear” risk of bias. The QUADAS-2
is a robust and effective tool for assessing the quality of
diagnostic accuracy studies as part of a systematic review
(Whiting et al. 2011).

Summary measures
The primary outcome measures taken from the papers were
the levels of specificity and sensitivity relating to the accu-

racy of the measure in question. Additionally, measures of
validity and reliability were examined.

@ Springer

Planned methods of analysis

To gauge the overall accuracy of the various gambling
screening methods, a meta-analysis was planned. However,
due to the lack of consistency across the papers regarding
how various screening tools were psychometrically tested,
it was not possible to carry out a meta-analysis.

Results

A total of 54 studies met the inclusion criteria, examining 39
separate tools (screening/diagnostic tools, attitude measures
and scales). The search of PsyArticles, PubMed, PsycINFO,
ScienceDirect, CINAHL, Embase, ProQuest and MEDLINE
returned 7619 studies (with 6178 remaining after duplicate
removal). A further 5626 papers were excluded during
title and abstract screening. Eighty-nine were identified as
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screening-specific papers and underwent full-text review. Of
these, 35 papers were excluded for not meeting the criteria
(See fig. 1).

Study characteristics

The 54 studies (see Table 2) examined a number of psy-
chometrics including construct validity (n =5), concurrent
validity (n = 13), convergent validity (n =21), discriminant
validity (n = 13), criterion validity (n =7), predicative valid-
ity (n =7), known group validity (n =2), internal consist-
ency (n =26), temporal stability (n =3), DIF (n =2), inter-
rater reliability (n = 1), test-retest reliability (n =2), receiver
operator characteristics (n =2), Rasch modelling (n =5) and
classification accuracy (n =21).

Sixty-two reference standards were used across the 54
studies (see Table 3). In many cases the tool was not explic-
itly referred to as a reference or gold standard. For the sake
of uniformity, any measure that was used in some regard
to validate an index test was regarded as a reference stand-
ard. The purpose of this holistic approach was to provide a
comprehensive view regarding the measures used to test the
reliability and validity of different gambling tools.

Participants
The included studies involved 105,061 participants (see

Table 4). Of the 54 studies, three used samples of ado-
lescents (n =5403). Fifty studies used samples of adults

Table 2 Index tests used in the included papers

o
13
a
2]

Index test

South Oaks Gambling Screen (SOGS)
10-item DSM-IV

Lie/Bet Questionnaire

Brief Biosocial Gambling Screen (BBGS)
NODS-CLiP

Gambling Attitudes and Belief Survey (GABS)
NODS

Addiction Severity Index (ASI-G)
Canadian Problem Gambling Index (CPGI)
GAD-20

SOGS-RA

Eight Screen

Gambling Urge Scale (GUS)

NODS-PERC

Problem Gambling Severity Index (PGSI)

N NN NN W W W Wk B

This table shows index tests that featured in two or more papers.
Index tests that appeared in only one paper have not been reported
here

Table 3 Reference standards used in the included papers

Reference standard Uses

South Oaks Gambling Screen (SOGS)

Problem Gambling Severity Index (PGSI)

NODS

10-item DSM-IV criteria

19-item DSM-IV diagnostic tool for problem gambling
DSM-V interview

12-item DSM-IV classification for pathological gambling

[}
=

Diagnostic Interview for Gambling Severity (DIGS)
Gambling Abstinence Self-efficacy Scale (GASS)
Gambling Timeline Followback (G-TLFB)

Clinical interview based on the DSM-IV

Gambling Behaviour Interview (GBI)

Gamblers’ Beliefs Questionnaire (GBQ)

Barratt Impulsiveness Scale (BIS)

(NS NS T NS R ST (SRR S B S S S A N

This table shows reference standards that featured in two or more
papers. Reference standards that appeared in only one paper have not
been reported here

(n =94,344). Lastly, one study used a sample containing
both adults (n =2014) and adolescents (n =3300).

Risk of bias within the studies

Overall, 51 papers were identified as being at risk of bias
and five papers were identified as having concerns regard-
ing applicability ( Fig. 2). Of the 54 papers, only two
were identified as being at low risk of bias and having no
concerns regarding their applicability (Dellis et al. 2014;
Goodie et al. 2013) (Table 5).

Table 4 Sample characteristics

Participant type N

Treatment-seeking, problem gamblers or treatment-receiving 8001
gamblers

Control group 2068
General population or community sample 24,639
University student sample 5279
Substance abuse sample 1060
Medical studies, family doctor or health research samples 1899
Military veterans 3283
Population survey data 28,598
Mental health sample 837
Prison inmate sample 25
Origins not clearly reported 239
Adolescent sample 7723

Total sample size: 105,061
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Fig.2 Summary ratings regard-

ing risk of bias FLOW AND TIMING

| | Olow OHigh OUnclear

REFEREN CE STANDARD

INDEX TEST

QUADAS-2 Domain

PATIENT SELECTION

0% 20%

Patient selection

Twenty-six studies were rated as being at low risk of includ-
ing bias relating to the participant selection. Twenty-two
were identified as being at high risk of including bias, and
a further six were deemed to be lacking sufficient detail to
rate the paper as either high- or low-risk.

High risk of bias

A number of the studies included all-male (or predomi-
nantly male) samples (Johnson et al. 1997; Nelson and
Oehlert 2008; Strong et al. 2003; Wickwire et al. 2008).
A screening tool/test for gambling behaviour that is only
validated with males is not generalisable to females due to
the meaningful gender differences found in the literature
(Blanco et al. 2006). Two studies used samples which con-
tained individuals with substance use disorders or mental
health issues (Dowling et al. 2018a; Petry 2003). The study
by Petry (2003) included a range of subsamples but all
were identified as either having a problem with gambling
or having a substance use disorder and the study did not
include general population samples. Some studies only drew
on treatment seeking samples and did not include general
population samples when appropriate (Beaudoin and Cox
1999; Brett et al. 2014; Sullivan et al. 2007). Sullivan et al.
(2007) drew upon an inmate population, while Brett et al.
(2014) did not include a general population sample. Lastly,
one study (Dowling et al. 2018b) did not comment on the
representatives of their sample.

A portion of the studies also drew upon student samples
as a stand-in for a general population sample (Arterberry
et al. 2015; Arthur et al. 2008; Christo et al. 2003; Fortune
and Goodie. 2010; Steenbergh et al. 2002; Strong et al. 2003;
Strong et al. 2004). This is an issue as there is evidence to
suggest that some student samples represent a more at-risk
group in terms of gambling risk (Nowak 2017). As such,
it is not an appropriate subgroup to use when investigat-
ing a measure in regard to its functionality towards general
population samples. Lastly, one study (Browne et al. 2017)

@ Springer
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Proportion of studies with low, high or unclear
RISK of BIAS

100% 80% 100%
Proportion of studies with low, high, or unclear
CONCERNS regarding APPLICABILITY

recruited their participants through a survey website that
incentivised participation with cash rewards.

Index text

Fifty-two papers were identified as being at low risk of
experiencing bias due to the application of the index test.
Two studies were identified as high-risk (Arthur et al. 2008;
Derevensky and Gupta 2000) due to limitations in the imple-
mentation of the index text. In regard to the study by Arthur
et al. (2008), many participants did not understand the word-
ing of the measure and were asked to respond in public
places on university grounds. Similarly, in the Derevensky
and Gupta (2000) study, students completed the index test
during school hours in a classroom environment. Finally,
one paper was graded and unclear (Chamberlain & Grant
2018), as it lacked a detailed description of the screening
tools delivered in relation to the study’s clinical assessment
of the participants.

Reference standard

Of the 54 papers, only six were rated as being at low risk
of bias, as they employed a clinical interview as a refer-
ence standard (Chamberlain and Grant 2018; Dellis et al.
2014; Goodie et al. 2013; Murray et al. 2005; Stinchfield
et al. 2017; Weinstock et al. 2007). One study (Sullivan
et al. 2007) reported using clinicians to assess/diagnose
participants but the procedure was not clearly reported. The
remaining 47 papers did not include a gold standard method
of identifying problem/gambling disorder; 25 used the South
Oaks Gambling Screen (SOGS; Lesieur and Blume 1987)
as the reference standard. The SOGS’s issues with accu-
racy are well documented (Goodie et al. 2013), and it is
not an appropriate reference standard. The same is true for
any other reference standard that is not a diagnostic clinical
interview. As such, any study that did not use a diagnostic
clinical interview as a reference standard was automatically
rated as high-risk in this domain.
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Table 5 Risk of bias rating by domain

Study RISK OF BIAS APPLICABILITY CONCERNS
PATIENT INDEX TEST REFERENCE FLOW AND PATIENT INDEX TEST REFERENCE
SELECTION STANDARD TIMING SELECTION STANDARD
Johnson,
Hamer, Nora, .
Tan,
Eisenstein &
Engelhart
1997
Johnson,
Hamer &
Nora, 1998
Beudoin &
Cox, 1999
Derevensky &
Gupta, 2000 .
Stinchfield,
2002
Petry, 2003 .
Steenbergh,
Meyers, May,
& Whelan
2002
Christo, Jones,
Haylett,
Lefever, &
Lefever 2003
Stong, Breen,
Lesieur, & E

Lejuez, 2003

Strong, ,

Daughters,
Lejuez, &

Breen,

Roberts. 2004

Strong, Breen,

Robert,, &

Lejuez, 2004

Strong,
Lesieur,
Breen,.,
Stinchfield,
2004

Raylu,

Namrata &
Oei, Tian

2004

Gotestam,
Johansson,We E
nzel, &

Simonsen,
(2004).

Cox, Enns, &
Michaud,
(2004).

Stinchfield,
Govoni, & Ron
Frisch (2005)

Pallanti,

DecCaria,
Grant, Urpe, &

Hollander,

(2005).
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Table 5 (continued)

Murray,
Ladouceur &
Jacques,
(2005).

Weinstock,

Whelan,
Meyers, &

McCausland,

(2007).

Sullivan,
(2007).

]

Petry, N.
(2007).

]
x]

Boudreau, &
Poulin,
(2007)

Wickwire,

Burke, Brown,
Parker, &

May, (2008).

Sullivan,

Brown, &
Skinner,

(2008)

Stewart,
Martin 2008

Nelson, &
Oehlert,

(2008).

Blaszczynski,

Ladouceur&
Moodie,

(2008).

Arthur, Tong,

Chen, Hing,
Sagara-

Rosemeyer,

Kua, &

Ignacio,

(2008)

Toce-
Gerstein, E
Gerstein, &

Volberg,
(2009).

Kim, Potenza,

Blanco, &
Hollander,

(2009)

Tolchard, &

Battersby,
(2010).

Gebauer,

LaBrie, &
Shaffer,

(2010).

Fortune, &
Goodie, (2010 E
).

X X
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Table 5 (continued)

Young, &
Wohl, (2011)

]

Rockloff,
Ehrich &
Evans (2011)

x]

Rockloff,
(2012).

]

Smith, Pols,
Batterby, &
Harvey
(2013)

x]

Lepper &
Haden,
(2013).

x]

Hodgins,
(2013)

]

Goodie,
MacKillop,
Miller,
Forune,
Maples,
Lance, &
Campbell,
(2013).

Ashrafioun,

Rosenberg, E
Cross, &

Brian(2013).

Williams, &
Volberg,
(2014).

Mclnnes,

Hodgins, &
Holub,

(2014).

Dellis, Sharp,
Hofmeyr,
Schwardmann
, Spurrett,
Rousseau, &
Ross (2014).

Brett,
Weinstock,

Burton,
Wenzel,
Weber, &
Moran,
(2014).

Bouju,

Hardouin, E
Boutin,

Gorwood, Le

Bourvellec,&

Feuillet, et al.

(2014

HimelhochMil

es-McLean,
Medoff,

Kreyenbuhl
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Table 5 (continued)
Rugle, &
Bailey-Kloch,
etal. (2015).

Arterberry,

Martens,&
Takamatsu,

(2015).

Stinchfield,
Wynne,Wiebe,
& Tremblay,
(2017)

Jonsson,

Abbott,
Sjoberg, &

Carlbring,

(2017).

Dowling,

Merkouris,
Manning,

Volberg, Lee,

Rodda, &

Lubman,

(2018)

Chamberlain
& Grant,
(2018).

Brown et al

(2017)
az020

Low Risk High Risk Unclear Risk

Flow and timing

Forty-nine studies were identified as low-risk, while two
studies were identified as high-risk (Petry 2007; Christo
et al. 2003). Petry (2007) included an especially long
break between follow-up measures (1 month followed by
12 months), while in the Christo (2003) study, the clinical
and general population samples were administered differ-
ent screening procedures. Additionally, three studies were
rated as unclear due to reporting and methodological issues
(Arterberry, Martens, & Takamatsu 2015; Beaudoin and
Cox 1999; Smith et al. 2013).

Discussion
This review has highlighted a number of meaningful defi-

cits in the field of diagnostic testing for gambling issues. At
present there is not enough good-quality or consistent data

@ Springer

to carry out meta-analyses, and as a result, any evidence sup-
porting the validity, reliability and accuracy of these tests/
tools needs to be interpreted conservatively. Furthermore,
the ability of these tools to support a public health approach
to reducing harm is debatable. However, it is important to
reiterate that the aim of this paper is not to draw direct com-
parisons between the tools, as no such comparison can be
made in many cases. The purpose of this review is strictly
to provide a broad snapshot of the field that highlights the
trends relating to testing, applicability and usefulness.
What is clear is that the evidence present here corroborates
the long-held belief in the gambling research sphere that
many of the widely used gambling screening tools are not
fit for purpose as part of a public health approach to harm
prevention.

The majority of the tools examined in the review do not
identify risk factors, and instead tend to be overly focused
on a clinical diagnostic outcome, creating a false dichot-
omy between the classification of problem gambler and
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non-problem gambler. The structured parameters of strict
categories may be useful from a clinical standpoint, allow-
ing for the efficient identification of individuals who require
immediate treatment and those who do not. However, when
using such tools in a public health framework, they do not
allow practitioners to achieve the fundamental aim of early
intervention (Livingstone and Rintoul 2020). Concerns have
been raised regarding the identification of gambling harm,
with many prevalence statistics (Markham and Young 2016)
and studies tending to concentrate their attention towards
high-risk samples (Roberts et al. 2021) while overlooking
those who sit lower on the continuum of harm. Our research
suggests that this is in part due to how gambling harm is
measured and conceptualised within the literature. While
many researchers likely hold this assertion, this is the first
piece of research to provide comprehensive evidence for it.
This research has highlighted the need for a paradigm shift
in how gambling harm is conceptualised and measured, as
the symptom-counting approach is not fit for this purpose
and likely contributes to the bias—adding further credence
to the utility of a public health framework adopted by many
researchers within the field.

The traditional approach to conceptualising and identify-
ing gambling harm has changed, and the focus has shifted
from clinical presentation to the examination of subclini-
cal indicators of harm (Abbott 2020; Wardle et al. 2019).
As such, many screening tools discussed in the literature
are not fit for this purpose for several reasons ranging from
methodological issues to theoretical ones. Such screening
tools fall short across two domains, the first being pure
clinical accuracy (Otto et al. 2020) and the second relating
to their utility as part of a public health approach (Wardle
et al. 2019). This is not to say that clinically focused tools
are inherently without merit; indeed, this review has identi-
fied that some show good accuracy, validity and reliability
and have employed rigorous psychometric testing (Dellis
et al. 2014; Goodie et al. 2013). Such screening tools have
utility when employed in the domain for which they were
designed, namely in clinical settings with higher-risk gam-
blers. However, whilst psychometrically robust, such tools
may not be useful for early identification. Screening tools
such as the SOGS (Lesieur and Blume 1987) are designed
to identify clinical levels of gambling behaviour. Moreover,
even tools validated against the SOGS or the Diagnostic
Interview for Gambling Severity (DIGS) may share this ori-
entation towards high-risk groups. If the aim is to identify
levels of gambling harm across continua of harm as part
of a public health approach to harm reduction, then many
gambling screening tools in their current form are not able
to adequately achieve this. It should be noted that this work
aims to highlight the shortage of tools designed specifically
for early identification and not to negatively evaluate harm-
based tools in a domain to which they were not designed to

operate. Employing an addiction-focused tool to quantify
the totality of risk and harms constitutes misuse (Browne
et al. 2017), a critique that has been levelled at some imple-
mentations of the Problem Gambling Severity Index (PGSI;
Svetieva and Walker 2008). There is a clear need for new
tools to identify risk factors in low-risk samples of gam-
blers, allowing for earlier identification and upstream harm
prevention. Tools such as the short gambling harms screen
(Browne et al. 2017) that examine risks and harms rather
than symptomology show the greatest promise. However,
many such tools lack robust psychometric testing outside of
initial validation.

One prominent issue identified relates to the lack of
detailed reporting of the positive and negative rates pro-
duced by the screening tool in question. Only 10 of the
papers clearly reported these rates. These scores are vital
when attempting to carry out a meta-analysis to calculate
the aggregate sensitivity and specificity of a given measure
across a number of studies. In the present sample, which
included 22 papers reporting accuracy scores, it was not pos-
sible to run a meta-analysis, the primary reason being the
lack of a consistent approach and flaws in reporting.

Another issue related to the large degree of variability in
the sample selection. Evidence has shown that the sensitiv-
ity and specificity of certain gambling measures vary based
on the sample they are being administered to (Strong et al.
2003; Williams and Volberg 2013). Additionally, detail must
be given regarding the eventual intended usage and role the
measure will fulfil. The accuracy requirement for a screen-
ing measure used in triage with a clinical assessment will
vary from that of a single-use tool used for screening. This is
specifically highlighted by the SOGS, a tool that shows good
utility when used in triage with a clinical assessment but
falls short due to high false-positive rates when used alone
(Goodie et al. 2013). Of the 25 studies that used the SOGS
as a reference standard only two studies (Stinchfield et al.
2017; Sullivan et al. 2007) employed the SOGS alongside a
diagnostic interview. In light of this, researchers should not
only focus on reporting the psychometric testing of a meas-
ure but also explicitly report the measure’s intended usage
(screening, diagnosis, patient monitoring, etc.) and its role
(triage, single-use, etc).

Reference standard selection was also identified as
an issue. The reference standard should be a tool that is
regarded as being correct 100% of the time, meaning any
divergence in the classification between the index text and
the reference standard is a result of the underperforming
index test. In many cases, however, tools such as the SOGS
are used, which has poor specificity when compared to a
clinical interview. This is especially concerning as three
accuracy studies (and 21 of the validity and reliability stud-
ies) used it as a reference standard. The high false-positive
rate could be seriously undermining the reliability of these
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findings. Another measure that was frequently used as a ref-
erence standard (in seven studies) was the PGSI, which has
also shown some deficits in accuracy when compared to a
clinical interview. The study by Dellis et al. (2014) reported
the PGSI as having a positive predictive value (PPV) of .63,
meaning that the probability of correctly identifying low-
risk gamblers (PGSI score of 3+) was only 63%. This level
of accuracy may be acceptable in a screening setting, but
when used as a reference standard this level of inaccuracy
is a meaningful weakness.

The final method used to psychometrically evaluate the
index tests was a modified DSM criteria with dichotomised
(yes/no) response options. There are three key issues to be
mindful of when employing the DSM criteria in this manner.
Firstly, the classification for gambling issues has changed
between the DSM-IV and the DSM-V. The diagnosis now
requires only four criteria to be met (instead of five previ-
ously in the DSM-IV) within a 12-month window. In a study
by Weinstock (2013), the prevalence rates of gambling disor-
der increased by 9% as a result of these changes. Petry et al.
(2013) identified a similar finding, with prevalence rates in
a treatment facility increasing from 16.2% to 18.1% with
the implementation of the DSM-V criteria. This is an issue,
as many screening tools were initially validated against the
more conservative DSM-IV criteria. In the present review,
a total of 15 studies used the DSM-IV as reference standard
(some using it in conjunction with other tools), while a fur-
ther two papers used the DSM-IV criteria after the introduc-
tion of the DSM-V criteria in 2013 (Brett et al. 2014; Bouju
et al. 2013).

Secondly, while many of the papers draw on the DSM-
IV/V criteria, the method in which they implement them
varies across the studies. A 12-item DSM-IV dichotomised
questionnaire is used in two studies (Johnson et al. 1997;
1998), while a 19-item DSM-IV questionnaire is used in
two other studies (Stinchfield 2002; Strong et al. 2004). In
all, a total of five versions of the DSM-IV criteria were used
among the studies in the review. This evidence would sug-
gest that while most studies are drawing upon a reliable ref-
erence standard in the form of the DSM-IV criteria, there is
no standardised method of doing so.

Third, the DSM-IV/V diagnostic criteria are designed to
act as a guide for mental health practitioners when assess-
ing the symptomology of a patient. They are not designed to
be delivered as a questionnaire with dichotomous answers.
There is an implicit assumption in the literature that deliver-
ing the DSM-IV/V in this manner is perfectly valid. How-
ever, there is very little testing to examine the validity, relia-
bility and accuracy of this approach. While there is evidence
to suggest that some of these iterations of the self-report
DSM criteria appear to be valid (Beaudoin and Cox1999;
Stinchfield et al. 2005), the method of testing is question-
able. The reference standard in these cases was the SOGS
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and not a diagnostic interview, and as such their accuracy
is still debatable. The SOGS is a measure that was initially
developed from the DSM criteria, so concordance between
the two is expected.

Conclusion

This review has provided a broad picture of the field of
gambling screening. Moreover, it highlights several sig-
nificant weaknesses common in many screening tools,
which draw into question their utility as part of a public
health framework aimed at prevention. A public health
approach to gambling-related harm necessitates screening
tools that are fit for purpose. However, this comprehensive
review of 39 separate gambling measures has established
that the vast majority do not adequately meet the needs of
such an approach. This is for several reasons, but principle
among them is the focus on clinical symptomology over
the identification of risk factors. This fact has been largely
assumed in the literature, but this review provides concrete
evidence to support that assumption. A paradigm shift
in the way disordered gambling is conceptualised must
occur so that these low-risk individuals might be identi-
fied sooner, facilitating the implementation of meaningful
harm prevention and reduction strategies. More broadly,
this research has also identified a number of issues with
the quality and validity of the testing for many screening
tools. Whilst many show a great deal of utility, it is impor-
tant to be mindful of the limitations apparent in much of
the literature. Finally, this review had some limitations that
must be considered. First, the review included only Eng-
lish-language papers, and as such the findings are largely
only relevant to western, English-speaking countries; as
a result, non-English-language papers with applicable
findings would not have been included. Therefore, it is
important not to generalise the findings discussed within
this review outside that specific context. Second, due to
the variability in the included papers, no direct comparison
could be made regarding the performance of the included
screening tools. However, this is a consistent issue within
the literature and is not exclusive to this review.
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