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Gambling disorder (GD) is an officially recognized mental health disorder. However, its conceptualization
and diagnostic criteria have changed substantially over the years due to new clinical and epidemiological
research supporting its reconceptualization from an impulse control disorder to an addictive disorder. The
evolving nature of GD led to changes in its diagnostic approach within the 11th revision of the International
Statistical Classification of Diseases and Related Health Problems (ICD-11). However, no updated stan-
dardized psychometric test reflecting the latest developments exists. Therefore, the goal of the present study
was to develop and report the psychometric properties of the Gambling Disorder Test (GDT), a brief and
convenient four-item assessment instrument reflecting the current diagnostic criteria for GD in the ICD-11. A
nationally representative sample of British adults was recruited (N = 1,028, Mage = 46.54 years, SDage =
15.71). The results showed a one-factor solution for the GDT and initial support for the scale’s factorial
validity, population cross-validity, criterion validity, concurrent validity, and reliability. Further gender-based
measurement invariance was conducted, with the GDT exhibiting full scalar invariance and the results of latent
mean comparison showing that males had significantly higher GD latent means compared to females (latent
mean difference=−0.156; z=−3.844, p< .001, d=−.249). The self-reported prevalence of GD in the sample
was 0.49%. The GDT is a promising brief assessment instrument based on the latest conceptualization and
diagnostic criteria for GD that can be employed by clinicians and researchers alike.

Public Significance Statement
The newly developed Gambling Disorder Test, based on the World Health Organization conceptu-
alization for gambling disorder offers a brief, valid, and reliable psychometric instrument for assessing
gambling disorder based on the latest conceptualization and diagnostic criteria. The Gambling Disorder
Test can significantly aid clinicians and researchers in identifying and understanding gambling disorder,
facilitating better treatment and research outcomes.
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Gambling is a popular recreational activity that allows individuals
to place bets or stakes, typically involving money or items of
monetary value, with the potential to gain additional financial rewards
(Sirola et al., 2023). Popular gambling activities include lotteries,
scratchcards, sports betting, bingo, casino games, and slot machines.
Although gambling is a harmless activity for most people, a minority
of individuals develop problematic patterns of gambling behavior
leading to the experience of emotional, social, and financial harms
affecting not only them but also their significant others (Langham
et al., 2015). Given its hazards, jurisdictions around the world are
becoming increasingly interested in protecting their citizens from
gambling harms by regulating the activity and increasing public
awareness in relation to problem gambling (PG). For instance, in
2017, the Gambling Commission in the United Kingdom classed PG
as a public health concern (Wardle et al., 2019).
In terms of the prevalence rates, a systematic review reported that

prevalence rates for PG between 2000 and 2015 varied significantly
across different countries worldwide (range: 0.12%–5.8%) while in
Europe, the prevalence ranged from 0.12% to 3.40% (Calado &
Griffiths, 2016). A more recent meta-analysis by Gabellini et al.
(2023) reviewing the evidence from studies published between 2016
and 2022 reported a prevalence rate for PG of 1.19%.
In regard to its conceptualization, the definition of PG has evolved

significantly over the past decades, especially when considering exis-
ting diagnostic manuals such as the American Psychiatric Association
Diagnostic and Statistical Manual of Mental Disorders (DSM) and
the World Health Organization (WHO) International Statistical
Classification of Diseases and Related Health Problems (ICD).
Historically, PG has been included in the ICD since 1975 and in the
DSM since 1980 (Abbott, 2020). Within both the DSM and ICD, PG
has been described using different terminology and has undergone
numerous changes to its core diagnostic criteria and definition. For
instance, the American Psychiatric Association (2013) reclassified PG
in the fifth revision of the DSM (DSM-5) from an impulse control
disorder to an addictive disorder due to its shared commonalities with
different aspects of substance use disorders (Reilly & Smith, 2013).
Within the American Psychiatric Association diagnostic framework,

the current Diagnostic and Statistical Manual of Mental Disorders,
fifth edition, text revision (American Psychiatric Association, 2022)
defines gambling disorder (GD) as a persistent and recurrent prob-
lematic gambling behavior, resulting in significant impairment or
distress that can be diagnosed when individuals exhibit at least four
of the following symptoms within a 12-month period: (a) the need
to gamble increasing amounts of money to achieve excitement, (b)
restlessness or irritability when trying to reduce or stop gambling, (c)
repeated unsuccessful efforts to control gambling, (d) preoccupation
with gambling, (e) gambling to escape distress, (f) returning to
gambling after losing money to recover losses, (g) lying to conceal
gambling involvement, (h) jeopardizing significant relationships or
opportunities due to gambling, and (i) relying on others for financial
relief from gambling-related problems. The severity of these symptoms
can vary depending on the number of criteria endorsed, ranging from
mild (4–5 criteria), moderate (6–7 criteria), to severe (8–9 criteria).
Similarly, the WHO diagnostic framework defines GD in the

ICD-11 (World Health Organization, 2022b) as a pattern of persistent
or recurrent gambling behavior over a 12-month period that can be
diagnosed when individuals endorse the following diagnostic criteria:
(a) impaired control over gambling (e.g., onset, frequency, intensity,
duration, termination, context), (b) increasing priority given to

gambling to the extent that it takes precedence over other life interests
and daily activities, (c) continuation or escalation of gambling
despite the occurrence of negative consequences, and (d) experience
of significant distress and/or impairment in personal, family, social,
educational, occupational, or other important areas of functioning
due to the gambling behavior (World Health Organization, 2022a).

At present, several long- and short-form screening instruments exist
for assessing the severity of GD. However, existing GD measures
present several important diagnostic and theoretical shortcomings. In
a recent systematic review of 31 screening tools, Otto et al. (2020)
reported that only three instruments had been validated against an
adequate reference standard. Notably, these instruments only included
items based on older diagnostic criteria such as those from theDSM-IV
and DSM-5. Consequently, Otto et al. (2020) concluded that at pre-
sent, very few instruments for GD have been validated with sufficient
methodological quality to be recommended for use across the health
system. Similarly, Dowling et al. (2019) conducted a meta-analysis of
brief screening instruments for GD and identified a total of 20 in-
struments, with 10 showing sufficient evidence to detect GD and only
five being suitable for detecting both problem and at-risk gambling.

Existing popular screening instruments that are widely used in the
field, such as the South Oaks Gambling Screen (SOGS; Lesieur &
Blume, 1987) and the Problem Gambling Severity Index (PGSI;
Ferris & Wynne, 2001), also present significant limitations. More
specifically, the SOGS is a 20-item instrument that was developed
based on theDSM-III criteria for PG in 1980 and has been reported to
produce high rates of false-positive diagnosis, overestimating the true
number of affected individuals in the general population (Stinchfield,
2002). Moreover, the PGSI comprises a set of nine items developed
based on the DSM-IV criteria for PG, published in 1994 combined
with items similar to those in the SOGS, making it arguably the most
frequently used screening instrument for PG worldwide (Caler et al.,
2016) despite its reliance on outdated diagnostic criteria.

Given the aforementioned rationale, it is evident that there is a need
for a brief screening instrument for GD based on the latest ad-
vancements in the field, such as the WHO diagnostic framework for
GD proposed in the ICD-11 (World Health Organization, 2022a). The
development of such an instrument builds upon and enhances the
validity of existing GD assessments by integrating the latest diag-
nostic criteria outlined in the ICD-11 and aligning the assessment of
GD with the current view that GD is best conceptualized as an
addictive disorder as reported in previous studies (Kim & Hodgins,
2019; Saunders et al., 2017). Therefore, the present study sought
to conduct an initial development of a concise and user-friendly
approach to assessing GD that captures the full scope of GD’s current
diagnostic framework positioning the construct as an addictive dis-
order. Notably, the development of a new assessment instrument for
GD based on the recent ICD-11 criteria has the potential to enable
more accurate differentiation of disordered gambling levels among
both community-based and clinical samples while also providing
clinicians and researchers with a robust, updated psychometric test
that captures relevant GD symptoms with greater precision and
specificity, thereby expanding the range of validated instruments
available to meet diverse clinical and research needs.

To the best of the authors’ knowledge, only one current psy-
chometric instrument exists for GD based on the WHO diagnostic
framework. The Assessment of Criteria for Specific Internet-use
Disorders (ACSID-11;Müller et al., 2022) includes 11 items based on
the ICD-11 criteria for disorders due to addictive behaviors. However,
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this measure was not developed exclusively for GD as it assesses five
online potentially addictive behaviors and focuses solely on internet-
use disorders. As such, the ACSID-11 is arguably not a parsimonious
instrument and it may not be optimal for assessing land-based
gambling behaviors. Therefore, the present study addresses this gap
by reporting the initial development and psychometric properties of a
dedicated, ICD-11-based assessment tool specifically designed for
GD that offers a concise yet robust assessment, directly supporting
clinicians and researchers in identifying and understanding gambling-
related issues within the most up-to-date diagnostic framework.
Building on these insights, the main goal of the present study was to

develop a brief, standardized psychometric instrument for GD irre-
spective of where the gambling activity is carried out (e.g., land-based
or online), grounded in the latest clinical and diagnostic advancements
and aligned with the WHO framework outlined in the ICD-11. This
updated approach is expected to yield significant benefits for the
assessment of GD in both clinical practice and research contexts.

Method

Participants and Procedure

The present study recruited a large and nationally representative
sample of 1,074 individuals from the United Kingdom via Prolific
(https://www.prolific.com) through an online survey developed in
Qualtrics. The recruitment took place between May 17 and 19, 2024,
with each participant receiving a financial compensation (average
reward per hour: £9.21/hr) for their participation. The study obtained
ethical approval from the Faculty of Science Ethics Committee at
Birkbeck, University of London (Reference No. 2324063) and was
conducted according to the guidelines of the Declaration of Helsinki.
To enhance the quality of the data collected, two types of controls

were implemented to ensure the validity of the data. First, two
attention checks were added at different intervals in the online survey
around themiddle (50th percentile) and the end (i.e., 75th percentile) to
mitigate the potential impact of inattention. These two attention
checks involved asking participants to answer a question with agree
and another one with strongly agree. Second, participants who
completed the survey exceptionally fast (i.e., three standard devia-
tions below the mean completion time) were excluded to further
improve data quality. As a result of this data quality control pro-
cedure, a total of 46 (4.28%) cases were excluded, leading to a final
sample size of 1,028 participants (Mage= 46.54 years, SDage= 15.71,
50.97% female) that were used for the present analyses.
The process utilized by Prolific’s representative sampling tool

ensures that the recruited sample reflects the national demographic
distribution of the population based on age, sex, and ethnicity. To
achieve this, census data from the U.K. Office of National Statistics is
used to stratify the sample so that it matches the proportions of these
demographics in the general population. The advantage of recruiting a
nationally representative sample is that the study results provide a
robust basis for making inferences about the U.K. population.

Measures

Sociodemographic and Gambling-Related Variables

Basic sociodemographic data were collected about participants’
characteristics and gambling-related behaviors (see Table 1).
These included age, gender, educational level, employment status,

relationship status, gambling activity in the last 12 months, average
amount of money spent gambling in the past 12 months, average
hours per week and weekend spent gambling, perceived level of
engagement with gambling, complaints from others due to gambling
behaviors, and experience of a significant problem in life in the last
12 months due to gambling.

The Gambling Disorder Test

The Gambling Disorder Test (GDT) is a brief standardized
psychometric instrument designed to assess GD (Code: 6C50)

Table 1
Participants’ Sociodemographic Characteristics and Gambling-
Related Behaviors

Variable Statistic

Age (years), M (SD) 46.54 (15.71)
Gender, n (%)
Female 524 (50.97)
Male 495 (48.15)
Other 9 (0.88)

Education level, n (%)
No formal qualifications 14 (1.36)
GCSEs or equivalent (e.g., O-levels) 138 (13.42)
A-levels or equivalent (e.g., BTEC) 176 (17.12)
Vocational qualification (e.g., NVQ, HND, HNC) 121 (11.77)
Undergraduate degree (e.g., BA, BSc) 388 (37.74)
Postgraduate degree (e.g., MA, MSc, PhD, PGCE) 191 (18.58)

Employment status, n (%)
Unemployed 278 (27.04)
Employed full-time 512 (49.81)
Employed part-time 238 (23.15)

Relationship status, n (%)
Single 266 (25.88)
In a relationship 244 (23.74)
Married 438 (42.61)
Separated 18 (1.75)
Divorced 44 (4.28)
Widowed 18 (1.75)

Gambled in the past 12 months? n (%)
No 530 (51.56)
Yes 498 (48.44)

Average monthly amount spent gambling past
12 months, M (SD)a

197.87 (806.03)

Average hours per week spent gambling, M (SD)a 2.31 (5.93)
Average hours per weekend spent gambling, M (SD)a 2.24 (9.91)
Perceived level of engagement with gambling, n (%)a,b

Casual 362 (72.69)
Regular 96 (19.28)
Frequent 33 (6.63)
Intense 7 (1.41)

Complaints from others due to gambling behaviors,
n (%)a,b

No 468 (93.98)
Yes 30 (6.02)

Significant problem experienced in the last 12 months
due to gambling, n (%)a,b

No 474 (95.18)
Yes 24 (4.82)

Gambling disorder prevalence with the GDT, n (%) 5 (0.49)

Note. Some values may not total up to 100 due to rounding. GCSE =
General Certificate of Secondary Education; GDT = Gambling Disorder
Test.
a Data concerning only those who reported having gambled in the past 12
months (n = 498). b Percentages provided only in relation to those who
reported having gambled in the past 12 months.
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according to the WHO diagnostic framework proposed in the
ICD-11 (World Health Organization, 2022b). The overall devel-
opment process for the GDT was rooted in a direct adaptation of the
ICD-11 diagnostic criteria for GD. Rather than developing a broad
bank of potential items, each ICD-11 criterion was carefully
examined and rephrased into a clear and concise item suitable for a
brief psychometric instrument. This approach ensured that the final
items were directly aligned with the four core diagnostic features of
GD as defined by the WHO, emphasizing clinical relevance, as well
as diagnostic, and conceptual alignment. By closely aligning to the
ICD-11 criteria, the present study aimed to develop an instrument
that remains succinct and relevant to both clinicians and researchers
interested in the assessment of GD.
As a result of this process, the GDT includes four items answered

on a 5-point Likert scale (1 = never; 2 = rarely; 3 = sometimes; 4 =
often; and 5 = very often). Total scores are calculated by summation
of participant’s answers given to all items and can range from 4 to
20, with greater scores reflecting higher levels of GD symptoms. For
research purposes, answering all four items with 4: often or 5: very
often can be operationalized as endorsement of a specific diagnostic
criterion. Therefore, by adopting this approach, researchers may be
able to identify potentially disordered and nondisordered gamblers
within their samples.
In order to develop the items of the GDT, the psychometric test

development guidelines recommended by the Standards for Edu-
cational and Psychological Testing (American Educational Research
Association, 2014) were followed. An initial set of items that mapped
directly onto the ICD-11 GD criteria (World Health Organization,
2022a) was devised and sent to a small group of experts (n= 5) with a
track record of published research on GD to provide feedback about
the wording of each item to help enhance the test’s content validity,
which is key to ensure that all items match the conceptual definition
for GD and include the appropriate theoretical and practical con-
siderations (Hair et al., 2010). Following this, a pilot survey was
conducted to examine the face validity of the GDT items among a
sample of 26 individuals (53%male,Mage= 18.30 years, SDage= 4.10
years) who reported having gambled in the past 12 months, with no
participant reporting significant issues when answering all new items.
Once feedback was collected from experts and nonexperts, minor

revisions to the wording of the items were conducted in line with the
feedback provided in order to improve the concept coverage and
comprehension of the items. The final set of items of the GDT
and their respective diagnostic criteria are the following (see
Supplemental Table S1): Item 1: “I have had difficulties controlling
my gambling activity” (impaired control); Item 2: “I have given
increasing priority to gambling over other life interests and daily
activities” (increased priority), Item 3: “I have continued gambling
despite the occurrence of negative consequences” (continuation
despite negative consequences), and Item 4: “I have experienced
significant problems in life (e.g., personal, family, social, education,
occupational) due to the severity of my gambling behavior”
(functional impairments).

Problem Gambling Severity Index

The PGSI (Ferris & Wynne, 2001) is arguably one of the most
widely utilizedmeasures of PG. It includes a total of nine items asking
participants about their gambling activities in the past 12 months.
Each item is responded to on a 4-point Likert scale (0 = never to

3 = almost always) and total scores can range from 0 to 27, with
higher scores suggesting greater levels of PG. Participants’ risk for
PG can be inferred from total scores based on the following score
ranges: 0: nonproblem gambler, 1–2: low risk, 3–7: moderate risk,
and ≥8: problem gambler (Ferris & Wynne, 2001).

Statistical Analyses and Analytic Strategy

The main statistical analyses comprised of (a) descriptive sta-
tistics of participants’ demographic and gambling-related char-
acteristics; (b) inter-item and cross-item correlational analyses
between all items of the GDT and PGSI; and (c) psychometric
analyses of the GDT’s factorial validity and population cross-
validity utilizing exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA), reliability analysis utilizing Cronbach’s alpha
(α), McDonald’s Omega (Ω), and less used coefficients of internal
consistency such as composite reliability (CR) and factor deter-
minacy (FD), measurement invariance across genders, and further
validity testing of the GDT by testing its associations with relevant
gambling-related measures. The Supplemental Material reports the
findings of item response theory (IRT) analysis using the graded
response model (GRM) to further evaluate the psychometric per-
formance of the GDT beyond the classical test theory (CTT) and
across varying levels of GD severity, providing the relevant item
information curves (IICs) and test information curve (TIC) results.

For the reliability analysis, the CR coefficient measures the
internal consistency of a set of indicators taking into account factor
loadings and measurement errors of the indicators within a mea-
surement model while the FD coefficient measures howwell a factor
score represents the underlying latent variable. Typically, values of
CR and FD closer to one indicate high levels of reliability. However,
the adequacy of CR and FD coefficients was determined based on
the commonly adopted thresholds of≥.70 (Fornell & Larcker, 1981;
Hair et al., 2010) and ≥.80, respectively (Muthén &Muthén, 2018).

For measurement invariance, configural, metric, and scalar
invariance was tested using multigroup CFA across gender adopting
standard psychometric procedures (Putnick & Bornstein, 2016).
First, configural invariance (i.e., equal factor structure) was tested
by estimating a baseline model to assess whether the same factor
structure is equivalent between the groups. If configural invariance is
supported, then metric invariance (i.e., constrained factor loadings)
was tested by imposing equality constraints on factor loadings while
allowing other parameters to be freely estimated. If metric invariance
is achieved, then scalar invariance (i.e., equal factor loadings and
intercepts) was tested. In case scalar invariance is demonstrated
across the groups, then mean differences in GDT can be attributed to
true differences in GD symptoms across genders. As such, if scalar
invariance is supported, then latent mean comparison between both
genders was conducted using theWald test to determine the statistical
significance of the difference between the latent means. To assess
lack of measurement invariance, fit indices of the estimated nested
models were compared based on changes observed in comparative fit
index (CFI)≥−.010 in addition to a change in root-mean-square error
of approximation (RMSEA) of ≥.015 (Chen, 2007; Cheung &
Rensvold, 2002).

Prior to the analyses, the full dataset was split into two age-
and gender-matched subsamples in order to assess whether the
factorial solution found in the EFA using one sample can be
replicated with CFA in another sample to examine population
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cross-validity (Raju et al., 1997, 1999), an approach that has
been previously employed in the field (see Pontes & Griffiths,
2015). The splitting of the Complete Sample was performed using
the matchit() function which uses propensity score matching
with the nearest neighbor matching method. As a result, the
complete sample was split into Sample 1 (n = 514, Mage = 45.50
years, SDage = 15.79) and Sample 2 (n = 514, Mage = 47.58 years,
SDage = 15.58, see Supplemental Table S2). The quality of the
estimated structural equation models was assessed using several
fit indices and their recommended thresholds: χ2/df (1, 4); CFI;
and Tucker–Lewis fit index (TLI) [.90, .95]; RMSEA [<.05]; and
the standardized root-mean-square residual (SRMR) [<.08]
(Bentler, 1990; Bentler & Bonnet, 1980; Hooper et al., 2008;
Hu & Bentler, 1999).
All the analyses were conducted in R Version 4.4.1 “Race for Your

Life” (R Core Team, 2024) using the following packages: psych v
2.4.3 (Revelle, 2024), dplyr v. 1.14 (Wickham et al., 2023), tidyr v.
1.3.1 (Wickham et al., 2024); Hmisc v. 5.1-3 (Harrell & Dupont,
2024), GPArotation 2024.3-1 (Bernaards & Jennrich, 2005), MatchIt
v. 4.5.5 (Ho et al., 2011), lavaan v. 0.6-18 (Rosseel, 2012), GGally v.
2.2.1 (Schloerke et al., 2024), and ggplot2 v. 3.5.1 (Wickham, 2016).

Transparency and Openness

This study’s design and its analysis were not preregistered. The
data that support the findings of this study will be made available to
interested readers from the corresponding author upon reasonable
request.

Results

Sample Characteristics and Key Gambling-Related
Behaviors

Basic sociodemographic data and gambling-related behaviors
of the Complete Sample are shown in Table 1. The gender split
was relatively even between female (50.97%, n = 524) and male
(48.15%, n = 495) participants, with a small fraction of participants
reporting “Other” as their gender (0.88%, n = 9). In terms of
educational level, 37.74% (n = 388) of all participants reported
having completed an undergraduate degree (e.g., BA, BSc). Nearly
half of the sample (49.81%, n = 512) were employed full-time and
27.04% (n = 278) were unemployed.

In terms of gambling-related behaviors, nearly half of the sample
reported having gambled in the past 12 months (48.44%, n = 498),
with 6.63% (n = 33) declaring being a “frequent gambler” and
1.41% (n = 7) reporting being an “intense gambler.” Moreover,
6.02% (n = 30) of the total sample reported that others had com-
plained about their gambling activity with a further 4.82% (n = 24)
reporting they had experienced a significant problem in the last
12 months due to their gambling activity. Overall, the self-reported
prevalence rate of GD assessed with the GDT was 0.49% (n = 5).

Inter-Item and Cross-Item Correlational Analyses

As can be seen in Figure 1, the inter-item correlations of the four
items GDT items were strong and statistically significant at p< .001,
supporting the instrument’s internal consistency and coherence

Figure 1
Inter-Item Correlation Analysis All GDT Items in the Whole Sample

Note. N = 1,028. GDT = Gambling Disorder Test; Corr = Correlation.
*** p < .001.
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in assessing the GD construct. Notably, the highest association
observed was between the GDT Item 1 and the GDT Item 3 (r =
.841, p < .001) and the lowest association was between the GDT
Item 3 and the GDT Item 4 (r = .716, p < .001).
The cross-correlations between the items of the GDT and PGSI

are shown in Figure 2. As can be seen, these ranged from moderate
to high in size and were all statistically significant at p < .001.
Moreover, the lowest cross-correlation observed was between GDT
Item 3 and PGSI Item 4 (r = .500, p < .001) and the highest between
GDT Item 1 and PGSI Item 5 (r = .778, p < .001).
These robust inter-item and cross-item correlations suggest that

the GDT consistently captures the essential components of GD,
reflecting a cohesive and reliable measure that aligns well with the
underlying diagnostic criteria, indicating that the GDT is a prom-
ising instrument for the assessment of GD symptoms.

Factorial Validity and Population Cross-Validity

The next step of the psychometric analyses involved conducting an
EFA to explore the factor structure of the GDT. The suitability of the

data for EFA was examined with the Kaiser–Meyer–Olkin measure
and Bartlett’s Test of Sphericity. The Kaiser–Meyer–Olkin measure
was .84, which supports the adequacy for factor analysis and the
Bartlett’s Test of Sphericity was significant, χ2(6) = 1698.5, p < .001,
further supporting the suitability of the data for EFA.

Following this, the initial underlying factor structure of the GDT
was examined via EFA in Sample 1 (n = 514) using Principal Axis
Factoring with Direct Oblimin rotation (see Table 2). The results
indicated that only the first factor reached an eigenvalue greater than
one. Therefore, a one-factor solution was adopted as recommended
by the Kaiser criterion (Kaiser, 1960). Overall, the unidimensional
model solution showed acceptable fit, χ2(2) = 12.13, p < .0023;
CFI = .994, TLI = .982, RMSEA = .099, 90% CI [.051, .156], and
explained 76.52% of the total variance in the data. Furthermore, all
standardized factor loadings (λij) were considerably high (i.e., λij ≥
.50; Ferguson&Cox, 1993), suggesting a strong relationship between
the observed items and the underlying latent factor extracted.

Additionally, as can be seen in Figure 3, the one-factor solution
was further supported by the scree plot (Cattell, 1966) in combi-
nation with Horn’s Parallel Analysis (Horn, 1965) which compared

Figure 2
Inter-Item Correlation Analysis Between All GDT and PGSI Items in the Whole Sample

Note. N = 1,028. GDT = Gambling Disorder Test; Corr = Correlation; PGSI = Problem Gambling Severity Index.
*** p < .001.
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the eigenvalues of the actual data to those from 10,000 randomly
generated simulated and resampled data sets.
Following this step, a CFA in Sample 2 (n = 514) was performed

using the robust maximum likelihood estimator to further test
the one-factor solution found in the previous step. The results of
the analysis showed an adequate fit to the data, χ2(2) = 10.031,
p = .007, CFI = .975, TLI = .925, RMSEA = .088, 90% CI
[.067, .111], with p = .002 and SRMR = .020. With regard to the
standardized factor loadings, these were all above the conventional
threshold of λij ≥ .50 and statistically significant (see Table 3). To
further test these findings, a second CFA model was estimated
using the data from the complete sample (N = 1,028), with the
results suggesting similar findings and further supporting the

factorial validity of the GDT, χ2(2) = 4.074, p = .130, CFI = .996,
TLI = .989, RMSEA = .032, 90% CI [.014, .049], with p = .963
and SRMR = .012. Taken together, the findings from the EFA and
CFA support the factorial validity and population cross-validity
of the GDT because a clear and interpretable one-factor solution
with all items loading highly onto the latent factor was found
across all models tested.

Internal Consistency

The internal consistency of the GDT was tested using different
reliability coefficients to ensure its robustness. As can be seen in
Table 4, all coefficients (i.e., α,Ω, CR, and FD) that were calculated
for the complete sample, Sample 1, and Sample 2 were high and
above the expected thresholds. In sum, the findings suggest that the
GDT showed excellent internal consistency levels.

Gender-Based Measurement Invariance

Due to the low number of individuals that reported their gender as
“Other” (0.88%, n = 9), the measurement invariance analysis of the
GDT was conducted for only female (50.97%, n = 524) and male
(48.15%, n = 495) participants. The results of the multigroup CFA
showed that the configural model provided a satisfactory fit, indi-
cating that the factor structure of the GDT was consistent across
females and males. Moreover, the metric invariance model tested
suggested that the factor loadings were equivalent across genders,
with the changes in both CFI (ΔCFI = −.006) and RMSEA
(ΔRMSEA = −.001) being within acceptable thresholds, therefore
supporting metric invariance. As for the scalar invariance model, the
results indicated that the intercepts were equivalent across both
genders, with changes in both CFI (ΔCFI = .000) and RMSEA
(ΔRMSEA = −.001) situating within acceptable thresholds (see
Table 5).

Because full scalar measurement was achieved, latent mean
comparison was conducted to test whether female and male
individuals differed in terms of GD symptoms, with males being
the reference group (i.e., latent mean factor fixed to zero for
identification purposes). The results showed that females scored
significantly lower on the latent factor compared to males (latent
mean difference = −0.156; z = −3.844, p < .001, d = −.249).
This finding implies that males show a significantly higher latent
mean compared to females, suggesting that they experience
higher levels of GD symptoms than females as assessed by
the GDT.

Further Validity Testing

As can be seen in Table 6, GDT total scores were positively
associated with relevant measures of interest in the expected
direction. More specifically, GDT total scores were positively
associated with PGSI total scores (r= .865, p< .0001), experiencing
of a significant problem in the past 12 months due to gambling (r =
.609, p < .0001) and receiving complaints from others due to their
gambling behaviors (r = .533, p < .0001). Overall, these results
support both the criterion and concurrent validity of the GDT and
further complement the inter-item and cross-item correlational
analyses findings.

Table 2
Summary of the Results From the Exploratory Factor Analysis in
Sample 1 (n = 514)

Item λij Final communality

Eigenvalue

Extracted Expected

1 .944 .890 3.061 3.288
2 .868 .753 0.028 0.329
3 .886 .785 0.008 0.251
4 .795 .632 −0.036 0.133

Note. Item wording was omitted from the table for the sake of clarity. For
a full description of the items, please see Supplemental Table S1. A total of
five iterations took place. Eigenvalue for the extracted factor = 3.29. The
reported factor loadings are standardized. The sum of the communalities
after the final extraction was 3.061. The expected eigenvalues were obtained
from the parallel analysis. λ = Standardized factor loadings.

Figure 3
Screen Plot and Horn’s Parallel Analysis Results Based on 10,000
Randomly Generated Simulated and Resampled Data Sets

Note. FA = Principal Axis Factor Analysis. See the online article for the
color version of this figure.
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Discussion

The present study sought to contribute to the field by developing
the GDT, a brief standardized psychometric instrument for GD
based on the latest WHO ICD-11 diagnostic framework to ensure
that the most recent clinical and diagnostic developments are
adequately taken into account when assessing GD. To achieve this,
a large nationally representative sample was recruited to aid the
development of the GDT through several rigorous steps that aimed
to scrutinize its psychometric properties applying both a CTT and
IRT approach (see Supplemental Material).
Within the sample recruited, both participation in gambling

activities and the prevalence rates of GDwere similar to other studies.
Within the U.K. adult population, the most recent Gambling Survey
for Great Britain reported that approximately 48% of the population
participated in gambling activities in the past 4 weeks (Gambling
Commission, 2024), which is similar to the participation rate found
in the present sample (i.e., 48.44%). In relation to the prevalence
rates of GD in the present study, the self-reported prevalence found
was 0.49%. This figure is relatively low and aligned with findings
from other large and representative studies conducted in the United
Kingdom where national statistics reported prevalence rates of GD
of 0.40% in England (Gambling Commission, 2023) and Scotland
(Gambling Commission, 2022) and 0.70% in Wales (Gambling
Commission, 2018). In other culturally close countries to the
United Kingdom, national estimates among adult populations

have been reported to be around 0.30% in the Republic of Ireland
(Mongan et al., 2022), 0.60% in Canada (Williams et al., 2021),
and 0.60% in Australia (Gainsbury et al., 2014). The robust and
close alignment between the prevalence rates of GD estimated
with the GDT and other studies suggests that the newly devel-
oped instrument is capable of replicating epidemiological find-
ings. However, it is important to note that the prevalence rate in
the present study was not based on a clinical assessment but on
self-reported responses to the GDT items. Therefore, this figure
may differ from rates derived from clinical interviews or diag-
nostic evaluations conducted in a clinical setting.

Inter-item correlation analysis among the four new items of the
GDT, as well as cross-item correlation analysis between the GDT
and PGSI items were conducted to further support the psychometric
evaluation of the GDT. These analyses explored how well the
GDT items assessed GD and helped determining their satisfactory
alignment with the PGSI. Because the GDT is grounded on the
current WHO diagnostic framework for GD, it will aid expanding
the current conceptual and diagnostic landscape, adding unique
value to future clinical and research efforts to the assessment of GD.

In terms of validity of the GDT, the psychometric analyses
yielded results supporting a unidimensional factor solution, with
statistically significant and strong factor loadings. More specifically,
the results of the EFA and CFA further supported the factorial
validity and population cross-validity of the GDT scores. As for the
reliability of the GDT, the results supported the scale’s test score
internal consistency through several coefficients across the complete
sample and the two independent subsamples. The results of the
further validity testing indicated that both criterion and concurrent
validity were supported through the observed statistically significant
positive associations between GDT total scores and (a) PGSI total
scores, (b) the experience of a significant problem due to gambling,
and (c) the receiving of complaints from others due to gambling
behaviors. These findings mirror the literature showing that higher
levels of GD are typically associated greater levels of PG symptoms
(Stinchfield et al., 2016), the experience of functional impairments
related to gambling (Sleczka & Romild, 2021), and problems

Table 3
Summary of the Results From the Confirmatory Factor Analysis in Sample 1 (n = 514) and Complete Sample (N = 1,028)

Item λij SE z p σ 2
ε SE z p

Sample 1 (n = 514)
1 .932 N/A N/A N/A .060 .013 4.715 <.001
2 .913 .059 15.093 <.001 .063 .019 3.238 <.001
3 .879 .065 15.625 <.001 .119 .022 5.396 <.001
4 .882 .053 15.195 <.001 .075 .016 4.777 <.001
Model fit χ2(2) = 10.031, p = .007, CFI = .975, TLI = .925, RMSEA = .088, 90% CI [.067, .111], p = .002; SRMR = .020

Complete sample 1 (N = 1,028)
1 .939 N/A N/A N/A .052 .009 5.757 <.001
2 .889 .044 18.779 <.001 .071 .013 5.537 <.001
3 .886 .044 23.393 <.001 .111 .016 7.081 <.001
4 .838 .045 16.605 <.001 .091 .015 5.872 <.001
Model fit χ2(2) = 4.074, p = .130, CFI = .996, TLI = .989, RMSEA = .032, 90% CI [.014, .049], p = .963; SRMR = .012

Note. The σ 2
ε for the latent factor in Sample 1 was .397 (SE = .071, z = 5.6253, p < .001) and in the complete sample was .388 (SE =

.051, z = 7.643, p < .001). N/A = not available due to item having its factor loading fixed; SE = standard error; λ = standardized factor
loadings; σ 2

ε = nonstandardized item-level error variance; CFI = comparative fit index; TLI = Tucker–Lewis fit index; RMSEA = root-
mean-square error of approximation; CI = confidence interval; SRMR = standardized root-mean-square residual.

Table 4
Summary of the Reliability Findings for Sample 1 (n = 514), Sample
2 (n = 514), and Complete Sample (N = 1,028)

Sample α Ω Composite reliability Factor determinacy

1 .924 .940 .928 .874
2 .942 .965 .946 .902
Complete .934 .948 .938 .889

Note. α = Cronbach’s alpha; Ω = McDonald’s Omega.
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between the gambler with concerned significant others such as
family members (Tulloch, Browne, et al., 2021) and friends (Tulloch,
Hing, et al., 2021) who may complain to the gambler about their
behavior.
Another goal of the present study was to assess the measurement

invariance of the GDT between male and female participants to
better understand the scale’s psychometric functioning between
genders. Overall, the results supported the scale’s configural, metric,
and scalar invariance. The implications of these findings signify
that at the configural level, both genders conceptualized the latent
construct assessed (i.e., GD) in the same way as the unidimensional
factor solution was identified for both male and female participants,
suggesting that the basic structure of the scale is understood sim-
ilarly across genders. At the metric level, the factor loadings were
equivalent across both genders, which means that the items of the
GDT contributed to the underlying latent construct to the same
extent for both males and females. Finally, at the scalar level, the
item intercepts were found to be equivalent across both genders,
suggesting that differences in the test scores can be attributed to
differences in the underlying latent construct rather than to dif-
ferences in the way the two groups understood or responded to the
items of the GDT.
Because full scalar invariance was achieved, latent mean com-

parison was conducted to provide further insight on gambling-
related gender differences in the sample. Interestingly, the results of
the latent mean comparison found that male participants scored
significantly higher on the latent construct (i.e., GD) than female
participants. This finding aligns with a previous systematic review
study reporting that males are typically more likely than females to
experience GD (Merkouris et al., 2016). Further research carried out
in the general population (e.g., Husky et al., 2015) and clinical
settings (Granero et al., 2009) also reported higher levels of GD

among males while other studies have reported that males typically
engage in gambling activities much earlier than females (Ronzitti
et al., 2016).

Notwithstanding this, gender differences in GD are typically
more nuanced and not as straightforward. For example, some studies
have reported that females show higher GD prevalence than males
(Håkansson & Widinghoff, 2020). These differences might be due
to individual differences underpinning gambling behavior, activity,
and underlying motives. For instance, one recent study reported that
gambling-related gender profiles varied across genders, with fe-
males gambling for money significantly more thanmales (Hagfors et
al., 2022), further illustrating the impact of gender differences in
gambling activities.

Implications and Limitations

The findings obtained and the development of the GDT have
important implications. At the clinical level, the development of
such a brief and convenient screening instrument will likely have
the potential to improve future clinical practices in the assessment
of GD because many health services around the world have limited
time and resources and may only be able to administer very
brief screening instruments when assessing potential cases of
GD (Dowling et al., 2019). At the research level, the GDT may
facilitate further larger scale studies on GD because brief screening
instruments showing high validity and reliability are increasingly
needed to provide a convenient and cost-effective assessment
of GD, particularly in population-level epidemiological studies
(Dowling et al., 2019). It is worth noting that the findings in the
present study support the use of the GDT across both male and
female populations because the scale is able to function adequately
when assessing GD among male and female gamblers.

Table 6
Overall Associations Between the GDT Total Scores and Other Relevant Variables

Variable 1 2 3 4 5 6 7

1. Gambling disorder (GDT) —

2. Problem gambling (PGSI) .865 —

3. Average monthly amount spent gambling .360 .393 —

4. Average hours per week spent gambling .212 .203 .209 —

5. Perceived level of engagement with gambling .498 .443 .321 .300 —

6. Complaints from others due to gambling behaviors .533 .606 .267 .098 .336 —

7. Significant problem experienced due to gambling .609 .654 .340 .116 .364 .455 —

Note. All correlation coefficients statistically significant at p < .05. GDT = Gambling Disorder Test; PGSI = Problem Gambling Severity Index.

Table 5
Fit Indices for the Measurement Invariance Testing of the GDT Between Female and Male Genders

Invariance model χ2 df p CFI TLI RMSEA [90% CI] SRMR ΔCFI ΔRMSEA Decision

Configural 4.326 4 .364 .999 .998 .013 [.000, .035] .012 Accept
Metric 7.724 7 .358 .998 .997 .014 [.000, .032] .044 −.001 .001 Accept
Scalar 10.816 10 .372 .998 .998 .013 [.000, .030] .044 .000 −.001 Accept

Note. Female (Group 1), n = 524. Male (Group 2), n = 495. GDT = Gambling Disorder Test; df = degrees of freedom; CFI = comparative fit index;
TLI = Tucker–Lewis fit index; RMSEA = root-mean-square error of approximation; CI = confidence interval; SRMR = standardized root-mean-square
residual.
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Although the study reported insightful findings, it is important to
acknowledge its potential limitations. First, the GDT was developed
based on data collected from the general population of a single
country. Furthermore, the clinical utility of the scale warrants further
testing in treatment-seeking populations to ensure that the robust
psychometric properties found here can be also replicated in clinical
studies. On this note, future clinical research will be needed to
test the psychometric properties of the GDT further and to aid the
development of cutoff points to assist in better distinguishing
between disordered and nondisordered individuals. Second, another
important limitation was that additional forms of validity, such as
predictive validity, were not assessed. Future research will be
needed to further examine whether the GDT can effectively predict
key outcomes commonly associated with GD in order to strengthen
its external validity and clinical applicability. For example, future
studies might investigate how high GDT scores associate with
financial difficulties, interpersonal conflicts, and/or legal issues
emerging from disordered gambling behaviors, which would pro-
vide valuable insight into the instrument’s utility in identifying
at-risk individuals. Additionally, future research could explore
the GDT’s diagnostic concordance with clinical interview-based
diagnoses to establish its predictive accuracy in real-world settings.
Third, all findings from the present study were based exclusively on
self-reported data, introducing the potential for biases, such as social
desirability bias and short-term recall bias, which may influence
participants’ responses. These limitations are inherent to studies
using psychometric instruments to assess latent constructs such as
GD. However, employing more objective (e.g., behavioral) data or
corroborative reports in future research could mitigate these
potential biases and shed further light on the validity and reliability
of the GDT scores, particularly among diverse populations and
cultural contexts.
Finally, it is important to recognize that further research is needed

to evaluate the GDT’s score validity, particularly in relation to
predictive utility relative to other types established GD criteria and
standardized instruments.While the present study serves as an initial
psychometric validation to establish the foundational psychometric
properties of the GDT, future studies are needed to examine the
instrument’s unique contribution within a broader framework by
assessing its ability to predict relevant external criteria because
expanding the scope of the analyses to include additional com-
parative standardized tests beyond the PGSI would allow for a more
comprehensive assessment of the GDT’s structural positioning
among existing GD measures and clarify its potential as a com-
plementary or standalone diagnostic instrument.

Conclusion

The present study provides robust empirical support for the
conceptualization and assessment of GD as defined in the WHO
diagnostic framework, which refers to the diagnostic criteria for
GD within the ICD-11. The findings obtained support the initial
validity, reliability, and gender invariance of the GDT as a psy-
chometric instrument for GD both within a CTT and IRT
framework. Furthermore, the results demonstrated that the GDT
is suitable for GD research requiring a convenient, concise,
and updated assessment instrument for GD that reflects the latest
advancements in the field.

The GDT represents an important contribution to the literature by
offering a streamlined yet comprehensive psychometric approach
reflecting the current understanding of GD. The GDT is a robust,
updated assessment instrument capable of supporting clinicians and
researchers alike in measuring relevant GD symptoms with adequate
levels of reliability and validity, therefore expanding the range of
existing screening instruments available for diverse clinical and
research needs.
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