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Development and validation of the Gambling Follow-up
Scale, Self-Report version: an outcome measure in the
treatment of pathological gambling
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Objective: To validate the Gambling Follow-up Scale, Self-Report version (GFS-SR), a 10-item scale
designed to assess gambling frequency, time and money spent on gambling, gambling craving, debts,
emotional distress, family relationships, autonomy, and frequency of and satisfaction with leisure acti-
vities in individuals diagnosed with gambling disorder according to the DSM-5 criteria.
Methods: One hundred and twenty treatment-seeking gamblers were evaluated, 84 of whom pro-
ceeded to treatment. Fifty-two relatives provided collateral informant reports at baseline. Six months
later, the 50 patients who completed the program were reassessed.
Results: The GFS-SR showed good inter-rater agreement and internal consistency. Factor analysis
presented a three-factor solution: gambling behavior (factor 1); social life (factor 2); and personal
hardship (factor 3). There was a high degree of convergence between GFS-SR scores and those of
reference scales. The GFS-SR scores showed excellent sensitivity to change (factor 1), predictive
validity for treatment response (factor 2), and ability to distinguish recovered from unrecovered
patients after treatment (factor 3). A cutoff score of 33 was found to have 87% sensitivity and 80%
specificity for gambling recovery.
Conclusion: The GFS-SR is well suited to providing reliable follow-up of gamblers under treatment
and assessing the efficacy of their treatment.
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Introduction

Gambling has become an international concern in recent
years. The prevalence of gambling disorder (GD) has
risen, as the number of individuals exposed to a variety of
games of chance has increased.1 However, less than
10% of gamblers seek help. Furthermore, the majority of
gamblers recover without assistance.2 Evidently, the field
of gambling research is in need of a flexible method for
reliable assessment of recovery in different contexts,
such as formal treatment, lay intervention, self-help, and
natural recovery.

Recent efforts have been made to establish universal
goals for gambling treatment and remission. In the Banff
Consensus,3 a panel of experts proposed a minimum set
of indicators for reporting treatment outcomes, divided into
three domains: measures of gambling behavior (monthly
expenditure on gambling, number of days gambling
per month, and time spent on gambling-related pursuits);
measures of the problems caused by gambling (personal
health, relationship, financial, and legal problems), which
can be supplemented by quality of life measures; and

measures of the process of change specifically related to
the treatment modality applied (e.g., measures of cogni-
tive distortions about random events in the case of
cognitive restructuring therapy for GD). However, despite
efforts to achieve a consensus for reporting treatment
outcomes, there is as yet no standard indicator of the
efficacy of gambling treatment. Pharmacological trials
have placed emphasis on craving and related phenomena
in gambling.4 Reports on controlled psychosocial inter-
ventions focus mostly on indicators of gambling behavior
such as gambling frequency, amount of money spent
on gambling, perception of control, and perceived self-
efficacy.5-9 This heterogeneity of outcome measures
hampers comparisons between and among treatment
modalities.

Various scales have been developed with the aim of
diagnosing GD and assessing gambling severity. The
South Oaks Gambling Screen (SOGS) is probably the
most traditional and widely used instrument in the field.10

It can be used in an interview or self-report format. As a
diagnostic instrument, the SOGS offers good to excellent
specificity and score reliability. However, it is based upon
criteria from the third edition of the DSM, which, over the
last three decades, has undergone four reviews, until
the publication of the current version of the manual, the
DSM-5. The DSM-III criteria were strongly criticized for
their heavy emphasis on money problems caused by
gambling, and the same criticism applies to the SOGS.11
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In addition, the SOGS was originally designed as a
screening tool; its first version was meant to assess
lifetime problems with gambling. A later version of the
SOGS was adapted for a 12-month reference period,
which preserved its psychometric strength, but failed to
accurately distinguish between the different degrees of
gambling severity. This adds to the perception that
screening and diagnostic instruments may not automati-
cally translate into good severity assessment tools for the
follow-up of gamblers under treatment, who may require
periodic evaluation over shorter time intervals.12 The
Gambling Symptom Assessment Scale (G-SAS), created
by Kim et al., is a 12-item self-report instrument devel-
oped for the follow-up of patients undergoing trials of
pharmacological therapy for GD. It taps both into subjec-
tive gambling experiences (urges, thoughts, and anticipa-
tion) and the objective aspects of gambling behavior.
The G-SAS presented good to excellent psychometric
properties, as well as good cross-validity with the Clinical
Global Impression.13 Nonetheless, the focus on gambl-
ing consequences is too narrow, with one item for the
assessment of emotional distress and another clustering
relationship, financial, legal, job, and health problems.
Therefore, it fails to provide a broader assessment of
gambling-related distress and may not be entirely sui-
table for patients undergoing nonpharmacological inter-
ventions, or for individuals undergoing a natural recovery
process.

In the DSM-IV-TR, GD was designated pathological
gambling and listed among the impulse control dis-
orders.14 In the DSM-5, however, GD was reclassified,
and is now listed in a new section titled addictive
disorders.15,16 In fact, given the similarities between GD
and substance use disorders, one natural strategy for
development of instruments to assess gambling has
always been to adapt tools from the addiction field. The
Addiction Severity Index (ASI), which is widely used in
this area,17 is a semi-structured interview that assesses
seven variables: medical condition; employment or sup-
port; alcohol use; drug use; illegal activity; family and
social relationships; and psychiatric condition. Petry18,19

validated a five-question gambling section for the ASI.
Altogether, the ASI sections provide a broad assess-
ment of gamblers under treatment and, unlike the scales
reported above, are not limited to assessing gambling
behavior. However, the ASI involves an extensive inter-
view and must be administered by an interviewer who has
received specific training, which can be an obstacle when
swift and repeated measures are needed. Finally, the
timeline follow-back (TLFB) interview is a method initially
developed to reliably retrieve and assess information on
alcohol consumption over a specific period of time.20

Hodgins & Makarchuk21 used TLFB interviews to pinpoint
gambling behavior, a strategy further validated by Wein-
stock et al.22 The TLFB interview adapted for GD (TLFB-GD)
provides a retrospective diary of gambling activity with
excellent test-retest reliability and strong correlation with
collateral informant reports.18

Clearly, the instruments and methods explained above
have complementary natures, covering most of the topics
proposed in the Banff Consensus.2 However, applying all

of them in a single investigation would consume more
time than is feasible. In addition, to our knowledge,
studies employing such scales have not produced criteria
that enable clinicians to determine GD remission. There-
fore, integrating these tools into a single, reliable, rapidly
scored instrument would be helpful. Establishing a reli-
able and simple assessment of gambling remission could
benefit not only researchers but also clinicians and other
non-professional personnel involved in other types of care,
who are frequently overburdened by the need to control
several comorbid conditions and a multitude of related
challenges in addition to GD. With this goal in mind, our
group developed and tested an initial version of the
Gambling Follow-up Scale (GFS), with the objective of
providing measures that would be widely accepted as
standards for the assessment of gambling treatment.23

The GFS has five domains: frequency of and time spent
gambling; work; family relationships; leisure; and Gam-
blers Anonymous (GA) attendance. The last domain was
added to determine whether membership in GA would
provide additional therapeutic support. The purpose of our
previous validation study was to ensure the suitability
of the GFS for assessing as many different gambling
treatments as possible, easily combining with measures
of the change process related to the treatment modality.
As a semi-structured interview, the GFS can be adminis-
tered in approximately 6 min. In addition, the GFS dis-
played excellent reliability, with inter-rater agreement ranging
from 82 to 95%, and intraclass coefficients ranging from
0.85 to 0.99 (all p o 0.001).

With the general aim of further developing the GFS
into a broader, yet still rapidly applied, self-report ver-
sion, the GFS-SR (Appendix 1, online-only supplementary
material), our primary goals in the present study were to
investigate the psychometric properties of the GFS-SR
(scoring convergence with reference scales, inter-rater
agreement, internal consistency, factorial structure, and
sensitivity to change) and to establish a cutoff GFS-SR
score that would reliably indicate GD remission (i.e., the
patient no longer meets the DSM-5 criteria for patho-
logical gambling). A secondary goal was to explore pre-
dictors of gambling remission among the measures
obtained from the GFS-SR and from the other gambling
scales used in its cross-validation.

Methods

Participants

We evaluated 120 consecutive patients who sought
treatment at the Gambling Outpatient Unit of Instituto e
Departamento de Psiquiatria, Faculdade de Medicina,
Universidade de São Paulo, in the city of São Paulo,
Brazil, between November 2002 and September 2004. All
120 patients met the DSM-IV-TR criteria for a diagnosis of
pathological gambling, and none refused to participate in
the study. Of the 120 subjects initially assessed, 84 (70%)
voluntarily proceeded to treatment. Patients were invited
to bring one relative to provide collateral information;
52 such relatives completed a version of the GFS-SR
adapted for collateral informants (Appendix 2, online-only
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supplementary material). Of the 84 patients who entered
treatment, 50 (60%) completed the program. It is impor-
tant to note that data collection occurred prior to the
publication of the DSM-5. The criteria for pathological
gambling changed in the DSM-5, but, fortunately, the
DSM-IV-TR criteria (10 criteria) can be adapted to the
DSM-5 criteria (9 criteria) simply by excluding the criterion
referring to ‘‘illegal acts’’ to sustain gambling, thus reduc-
ing the cutoff from five to four criteria.15

All work with human subjects reported in this study
complied with the guidelines and principles for experi-
mental procedures of the Helsinki Declaration.24 The
study was approved by the Research Ethics Committee
of Hospital das Clı́nicas da Faculdade de Medicina da
Universidade de São Paulo, and all participants gave
written informed consent.

Scoring

Trained psychologists and psychiatrists specializing in
pathological gambling evaluated all of the patients. The
following instruments were applied: GFS-SR; gambling
subscale of the ASI (ASI-G); TLFB-GD; G-SAS; and
Social Adjustment Scale.

The GFS-SR total score is the sum of all items.
All items are scored from 1 to 5, with two exceptions:
item 5, a multiple-choice question with only four choices
and therefore scored from 1 to 4; and item 9, a multi-part
question related to the frequency of leisure activities, with
each part being scored from 0 to 4. We tested two ways of
scoring item 5: adding its raw score to the total GFS-SR
score; and adjusting its values to match a five-point scale
(i.e., 1 point on the four-point scale would correspond to
1.25 points in the total score). The statistical analyses
conducted for both scoring schemes yielded quite
similar outcomes. Therefore, we adopted the first scoring
scheme. The structure of item nine required standardiza-
tion to adjust its original range of scores (0-48) to that of
the other items in the GFS-SR (1-5). The final score
of item 9 is thus calculated as the sum of all frequencies
of leisure activities (activities not selected, including the
other option, are scored zero), divided by 12, plus one,
as shown in the formula below:

item 9 score ¼
�X

sub-item scores=12

�
þ 1

Score reliability, internal consistency, and factor analysis

We tested the consistency of patient reports at baseline
by measuring the agreement between self-reports and
collateral informant reports (n=52 pairs), using Cohen’s
kappa. We interpreted Cohen’s kappa values as recom-
mended by Landis & Koch, considering values o 0.2 as
indicative of poor agreement, 0.2-0.4 as indicative of fair
agreement, and4 0.4 as indicative of better (moderate to
very good) agreement.25 The GFS-SR adapted for the
collateral informant provides information about gambling
frequency, time spent gambling, money spent on gam-
bling, family relationships, autonomy, and frequency of
leisure activities (corresponding to GFS-SR items 1, 2, 3,

7, 8, and 9, respectively). The other items were con-
sidered subjective in nature and difficult for an external
observer to assess. The reliability of the GFS-SR scoring
was assessed by Cronbach’s alpha, and the data related
to the 120 treatment-seeking gamblers initially evaluated
were processed via exploratory factor analysis to inves-
tigate the structure of the GFS-SR.

Convergent validity

The ASI-G questions used in this study were the number
of days on which gambling occurred, money spent on
gambling, and the number of days of worry due to
gambling, all relating to the last 4 weeks. The TLFB-GD
domains evaluated were the number of days on which
gambling occurred, total hours spent gambling, and
money spent on gambling, all in the last 4 weeks. The
Social Adjustment Scale is a 54-item, self-report scale
that assesses seven specific areas: work (external, domes-
tic, or academic); social life and leisure; family relation-
ships (with parents, siblings, and other relatives); marital
relationship; relationship with children; domestic life; and
financial situation. It has shown sensitivity to distinguish
individuals with depression, alcohol use disorder, or
schizophrenia from healthy controls, as well as displaying
sensitivity to change in psychological and pharmacol-
ogical trials.26 The Portuguese-language version of the
Social Adjustment Scale was validated by Gorenstein
et al. 27 by comparing healthy individuals to depression,
panic, cocaine abuse, and bulimic patients (n=174). The
Social Adjustment Scale scores for healthy individuals
and depressed patients were similar to those reported in
previous studies using its original version. The Cronbach’s
alpha coefficient for the subscales was 0.85; healthy
individuals scored lower than psychiatric patients (all p o
0.001). The Social Adjustment Scale also displayed ability to
discriminate between patients in remission and those in
acute panic or depressed patients (p-values p 0.006), and
correlated significantly with the Beck Depression Inventory
and the Clinical Global Impression scale.27

The G-SAS was translated into Portuguese by the
authors, with specific attention to the cultural equiva-
lence of terms related to gambling.28 While conducting
the GFS-SR validation study, we availed ourselves of
this opportunity to check the psychometric properties
of the Portuguese version of the G-SAS. Cronbach’s
alpha coefficient for the Portuguese G-SAS was 0.923.
A factorial analysis found a three-factor solution, with
one factor grouping items from 1 to 8 (gambling urges,
thoughts, and behavior), explaining 45% of the variance;
a second factor grouping items 9 and 10 (emotional
anticipation); and a third factor grouping items 11 and 12
(gambling-related harm), accounting for 16% and 15% of
the variance, respectively. The Portuguese G-SAS score
correlated significantly with the ASI-G and TLF-GD mea-
sures of gambling frequency and money spent on gambl-
ing, respectively, as well as with the Portuguese Social
Adjustment Scale (Spearman’s r = -0.299 to -0.824,
n=120, all significant at p o 0.001). Further detail on the
psychometric performance of the Portuguese G-SAS
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would exceed the scope of the present paper, and will be
the subject of a future publication.

We also explored associations between the DSM-5 criteria
and the GFS-SR. The DSM-5 establishes three severity
levels for GD (four or five criteria, mild; six or seven criteria,
moderate; eight or nine criteria, severe).15 We compared
these severity levels to the GFS-SR item partial and total
scores using the Kruskal-Wallis test and the Mann-Whitney
U test for post-hoc comparisons between categories. Finally,
we ran Spearman’s correlation analyses between the total
number of DSM-5 criteria met and the GFS-SR scores at the
beginning and end of treatment.

Sensitivity to change over time

The patients entered a 6-month program (intervention)
that comprised a medical assessment, aimed at diagnosis
and treatment of psychiatric comorbidities,29 and a brief
cognitive intervention targeting cognitive distortions regard-
ing randomness and games of chance.30 Although GA
attendance was not mandatory, it was encouraged. Fifty
patients were reassessed at treatment completion with the
same scales used at baseline. We compared pre- and post-
treatment scores using the Wilcoxon test. Item-by-item
analyses were conducted for the GFS-SR, ASI-G, and
TLFB-GD, because the latter two did not yield total scores.

Discriminant validity, outcome prediction, and cutoff score

To analyze the ability of the GFS-SR to discriminate between
responders and nonresponders (i.e., to identify gambling
remission), we divided the sample according to the number of
DSM-5 GD criteria met at the end of treatment. Patients
meeting fewer than four of the criteria were classified as
recovered (responders), whereas those meeting four or more
were classified as unrecovered (nonresponders).

To adjust for differences in baseline status, we sub-
tracted the initial score of each scale from the corre-
sponding final score and used the absolute positive value
as the variation index of each scale. We then used the
Mann-Whitney U test to compare the variation scores
between recovered and unrecovered patients. Finally, the
variation indices that reached significance (p o 0.050)
in this preliminary univariate analysis were entered into a
logistic regression model in which recovery from GD was
the dependent variable.

Additional analyses were conducted to account for the
effects of parallel GA attendance. The potential predic-
tive value of the pre-treatment assessment measures
was tested by comparing recovered and unrecovered
patients in terms of demographic profile and gambling
variables at baseline. Then, we applied a receiver operat-
ing characteristic (ROC) curve analysis, using the above-
mentioned DSM-5 criteria for gambling recovery and the
GFS-SR score at the end of treatment as the test vari-
ables. Finally, we ran an alternative data analysis using
the DSM-IV-TR criteria for pathological gambling, but
since the patients classified as responders and non-
responders remained the same, the outcomes obtained
were quite similar to those presented in the Results section.
Data analysis was performed in SPSS version 8.0.31

Results

Sample

Among the 120 subjects initially assessed, the mean age
was 44.1 (standard deviation [SD] = 10.3) years; the mean
number of years of education was 12.2 (SD = 3.9); 76%
were white; 60% were married; and 51% were female.
In 82%, electronic slot machines were the preferred form
of gambling. As mentioned previously, 84 (70%) of the
eligible subjects opted for treatment. Of those 84 sub-
jects, 50 (60%) completed the treatment program.
We found no significant differences in demographic
profile on comparison of subjects who opted out of
treatment (n=36), those who dropped out of treatment
(n=34), and those who completed treatment (n=50). In
addition, we found no statistical differences between
the patients who completed the program (n=50) and
those who did not (n=70), in terms of pretreatment
G-SAS, Social Adjustment Scale, and GFS-SR scores
(Mann-Whitney U ranging from -0.194 to -1.087,
p ranging from = 0.227 to 0.846).

Collateral agreement, score reliability, and factor analysis

The agreement between self-reports and collateral infor-
mant reports ranged from fair to moderate, with kappa
coefficients ranging from 0.241 to 0.486 (p ranging from
ranging from 0.001 too 0.001, n=52 pairs), except for the
question concerning family relationships, which presented
poor agreement (kappa = 0.170, p = 0.039, n=52 pairs)
(Table 1). Cronbach’s alpha coefficient for the GFS-SR as
a whole was 0.855 (n=120), and all items correlated well
with the scale as a whole (Table 2).

Factor analysis based on the initial sample (n=120) pre-
sented a three-factor solution (Table 3), in which 68.9% of
the variance in GFS-SR scores was explained. Factor 1
(designated gambling behavior) comprised the items
gambling frequency, time spent gambling, money spent
on gambling, and gambling craving; factor 2 (desig-
nated social life) comprised the items family relation-
ships, frequency of leisure activities, and satisfaction
with leisure activities; and factor 3 (designated personal
hardship) comprised the items debts, emotional dis-
tress, and autonomy.

Table 1 Agreement between self-reports and collateral
informant reports (n=52 pairs)

Patients vs. collateral
informants

GFS-SR item vs. GFS-CI item kappa p-value

Gambling frequency 0.409* o 0.001
Time spent gambling 0.486* o 0.001
Money spent on gambling 0.356w o 0.001
Family relationships 0.170= 0.039
Autonomy 0.297w o 0.001
Frequency of leisure activities 0.214w 0.001

GFS-CI = Gambling Follow-up Scale, Collateral Informant version;
GFS-SR = Gambling Follow-up Scale, Self-Report version.
*Moderate, w fair, and = poor agreement.
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Convergent validity

The average time to completion of the GFS-SR was
6 min. In general, GFS-SR items had moderate to excel-
lent cross-validity with their corresponding scoring on

the reference scales (Spearman’s r = -0.299 to -0.824,
n=120, all significant) (Table 4). In addition, the GFS-
SR total score correlated significantly with the G-SAS
total score (r = -0.796, p o 0.001), the Social Adjust-
ment Scale total score (r = -0.645, p o 0.001), TLFB-GD
hours spent on gambling (r = -0.751, p o 0.001),
and TLFB-GD money spent on gambling (r = -0.645,
p o 0.001).

At the start of treatment (n=120), six patients (5%)
were classified as having mild GD, and 39 (32.5%) and
75 (62.5%) as having moderate and severe GD, respec-
tively. At this point, only the GFS-SR factor 2 (social life)
was found to be associated with the DSM-5 severity
categories (w2(2) = 10.18, p = 0.006), with moderate
gamblers scoring higher (mean [M] = 8.1, SD = 3.0) than
did severe gamblers (M = 6.5, SD = 2.8, U = 987.0, p =
0.004). Individually, only items 5 (debts, p = 0.039) and
8 (autonomy, p = 0.002) significantly differentiated moder-
ate from severe gamblers. The total number of DSM-5 GD
criteria met did not correlate with the G-SAS or TLFB
measures, correlated only marginally with the GFS-SR
total score (r = -0.163, p = 0.080), and correlated signi-
ficantly with factor 2 (social life) (r = -0.306, p = 0.001)

Table 3 Factor analysis of the Gambling Follow-up Scale, Self-Report version (n=120)

Factor loadings*w=y

GFS-SR item (description)
Factor 1

(VE = 29.3%)
Factor 2

(VE = 19.9%)
Factor 3

(VE = 19.7%)

1 (gambling frequency) 0.875 0.185 0.130
2 (time spent gambling) 0.729 0.285 0.232
3 (money spent on gambling) 0.710 0.128 0.417
4 (gambling craving) 0.804 0.209 0.171
5 (debts) 0.370 0.082 0.738
6 (emotional distress) 0.457 0.042 0.581
7 (family relationships) 0.319 0.635 -0.026
8 (autonomy) 0.051 0.194 0.868
9 (frequency of leisure activities) 0.143 0.811 0.189
10 (satisfaction with leisure activities) 0.107 0.842 0.146

Underlined font indicates the highest factor loading for each item.
GFS-SR = Gambling Follow-up Scale, Self-Report version; VE = variance explained (proportion).
*Varimax rotation with factor extraction at an eigenvalue X 1.00.
wKaiser-Meyer-Olkin measure of sampling adequacy = 0.848.
=Bartlett’s sphericity test, approximate w2(45) = 489.06, p o 0.001.
yAccumulated VE = 68.9%.

Table 4 Correlations between items on the Gambling Follow-up Scale, Self-Report version and questions from reference
instruments, in the initial sample (n=120)

GFS-SR item (description) Reference instrument - correlated question(s) r p-value

1 (gambling frequency) ASI-G - days of gambling -0.824 o 0.001
TLFB-GD - days of gambling -0.818 o 0.001

2 (time spent gambling) TLFB-GD - time spent gambling -0.816 o 0.001
3 (money spent on gambling) ASI-G - money spent -0.665 o 0.001

TLFB-GD - money spent -0.668 o 0.001
SAS - financial situation -0.414 o 0.001

4 (gambling craving) G-SAS total score -0.788 o 0.001
5 (debts) SAS - financial situation -0.515 o 0.001
6 (emotional distress) ASI-G - days of worry -0.569 o 0.001
7 (family relationships) SAS - family relationships -0.299 0.003
8 (autonomy) SAS - work -0.318 o 0.001
9 (frequency of leisure activities) SAS - leisure -0.561 o 0.001
10 (satisfaction with leisure activities) SAS - leisure -0.419 o 0.001

ASI-G = gambling subscale of the Addiction Severity Index; GFS-SR = Gambling Follow-up Scale, Self-Report version; G-SAS=Gambling
Symptom Assessment Scale; SAS = Social Adjustment Scale; TLFB-GD = timeline follow-back interview adapted for gambling disorder.

Table 2 Internal consistency of the Gambling Follow-up
Scale, Self-Report version (n=120)

GFS-SR item (description)
Item-total
correlation

Alpha
if item

deleted*

1 (gambling frequency) 0.696 0.829
2 (time spent gambling) 0.691 0.830
3 (money spent on gambling) 0.705 0.828
4 (gambling craving) 0.679 0.831
5 (debts) 0.595 0.841
6 (emotional distress) 0.565 0.842
7 (family relationships) 0.418 0.853
8 (autonomy) 0.462 0.853
9 (frequency of leisure activities) 0.486 0.853
10 (satisfaction with leisure activities) 0.422 0.854

GFS-SR = Gambling Follow-up Scale, Self-Report version.
*Cronbach’s alpha for the GFS-SR as a whole (all items included) =
0.855.
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and the Social Adjustment Scale total score (r = 0.277,
p o 0.002).

Of the 50 patients who completed treatment, 30 (60%)
did not fulfill the criteria for GD and were classified as
recovered, 5 (10%) were classified as having mild GD,
while 10 (20%) and 5 (10%) were classified as having
moderate and severe GD, respectively. At this point, the
total score of the GFS-SR and all its factor sub-scores
were associated with the DSM-5 categories (p-values rang-
ing from o 0.001 to 0.002), except for factor 2 (social life)
(w2(3) = 5.593, p = 0.133). Additionally, all items from the
GFS-SR, except for items 8 (autonomy), 9 (frequency of
leisure activities), and 10 (satisfaction with leisure acti-
vities), were significantly associated with the DSM-5 cate-
gories (p-values ranging from o 0.001 to 0.026). Post-hoc
analysis showed that the categories recovered and
severe were most differentiated from the other categories,
while the categories mild and moderate could not be dif-
ferentiated from each other with reference to the GFS-SR
variables. The total number of DSM-5 GD criteria met
correlated strongly with the G-SAS (r = 0.646), the TLFB-
GD hours (r = 0.714) and money (r = 0.691) scores, the
GFS-SR total score (r = -0.673), and the Social Adjust-
ment Scale total score (r = 0.471, all p-values ranging
from 0.001 or lower). Finally, the DSM-5 GD criteria cor-
related significantly with all individual items of the GFS-SR
(p-values ranging from o 0.001 to 0.015), except for
items 8, 9, and 10.

Sensitivity to change over time

The Wilcoxon tests revealed significant differences between
the pre- and post-treatment values for the number of
DSM-5 GD criteria met, as well as for the GFS-SR total

score, GFS-SR factor 1 score (sum of items 1 to 4), GFS-SR
factor 2 score (sum of items 7, 9, and 10), GFS-SR factor 3
score (sum of items 5, 6, and 8), G-SAS total score, and
Social Adjustment Scale total score. On item-by-item ana-
lyses, there were significant differences between pre- and
post-treatment values for all of the GFS-SR items. Items 1
through 6, which are directly related to gambling behavior,
showed greater improvement than did items 7 through 10,
which are related to quality of life. Table 5 presents a
summary of the main results of pre- versus post-treatment
analyses. The mean values for all but one of the ASI-G
items indicated significant improvement after treatment
(z = -4.71 to -3.53, p o 0.001 for all), the exception being
the item days of worry, for which the difference approached
significance (z = -1.92, p = 0.055). Mean values for all
TLFB-GD items (days, time, and money spent on gambling)
also indicated significant improvement (z = -4.33 to -3.72,
p o 0.001 for all).

Discriminant validity, outcome prediction, and clinical
cutoff

Based on the number of DSM-5 GD criteria met at the
end of treatment, we classified 30 patients as recovered
and 20 as unrecovered. Of the 30 recovered patients,
10 (33%) were negative for all criteria, five (17%) were
positive for one criterion, 10 (33%) were positive for two,
and five (17%) were positive for three criteria. The
recovered patients showed significantly higher GFS-SR
total scores (U = 141.0, p = 0.012), as well as significantly
higher scores for GFS-SR factor 1 (U = 154.0, p = 0.025),
GFS-SR factor 3 (U = 91.0, p o 0.001), G-SAS (U =
145.0, p = 0.015), and Social Adjustment Scale (U =
141.0, p = 0.016). Differences between the recovered and

Table 5 Sensitivity to change, pre- and post-treatment scores (Wilcoxon test, n=50)

Variable Pre-treatment Post-treatment z p-value

Number of DSM-5 criteria for GD met 7.6 (1.5) 3.3 (2.8) -5.54 o 0.001
G-SAS total score 28.5 (10.4) 17.1 (12.1) -4.74 o 0.001
SAS total score 2.63 (0.66) 2.30 (0.73) -3.40 0.001
GFS-SR
Total score 26.9 (7.5) 33.6 (7.7) -4.44 o 0.001
Factor 1* 12.4 (4.8) 16.2 (4.2) -4.35 o 0.001
Factor 2w 7.6 (2.4) 8.7 (2.3) 3.04 0.002
Factor 3= 7.0 (2.2) 8.7 (2.8) -4.04 o 0.001
Item (description)
1 (gambling frequency) 3.0 (1.4) 4.3 (1.1) -4.49 o 0.001
2 (time spent gambling) 3.5 (1.2) 4.3 (1.1) -4.12 o 0.001
3 (money spent on gambling) 3.1 (1.5) 4.2 (1.4) -3.52 o 0.001
4 (gambling craving) 2.6 (1.4) 3.5 (1.2) -3.46 0.001
5 (debts) 2.0 (1.0) 2.5 (0.93) -3.30 0.001
6 (emotional distress) 2.0 (1.0) 3.2 (1.4) -4.29 o 0.001
7 (family relationships) 3.3 (1.0) 3.6 (1.1) -2.10 0.036
8 (autonomy) 3.0 (1.2) 3.1 (1.1) -2.30 0.021
9 (frequency of leisure activities) 0.96 (0.63) 1.2 (0.74) -2.12 0.034
10 (satisfaction with leisure activities) 3.4 (1.4) 3.9 (1.1) -2.45 0.014

Data presented as mean (standard deviation).
GD = gambling disorder; G-SAS = Gambling Symptom Assessment Scale; SAS = Social Adjustment Scale; GFS-SR = Gambling Follow-up
Scale, Self-Report version.
*Comprised the GFS-SR items gambling frequency, time spent gambling, money spent on gambling, and gambling craving, designated as the
gambling behavior factor).
wComprised the GFS-SR items family relationships, frequency of leisure activities, and satisfaction with leisure activities, designated as the
social life factor.
=Comprised the GFS-SR items debts, emotional distress, and autonomy, designated as the personal hardship factor.
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unrecovered patients were not significant for the GFS-SR
factor 2 score, for any ASI-G item score, or for any
TLFB-GD item score. In the final logistic regression model
with variation scores (Nagelkerke R2 = 0.383, w2 = 15.4,
p o 0.001), only GFS-SR factor 3 was identified as a
predictive factor (odds ratio = 1.70, p = 0.003), correctly
classifying 80.0% and 70.6% of recovered and unrecov-
ered patients, respectively.

Of the patients in our sample, 36 (30%) had attended
GA meetings on a regular basis (two or more meetings
per month) at baseline (n=120). At post-treatment (n=50),
this number dropped to 13 (26%), although the difference
was not significant (Wilcoxon Z = -1.284, p = 0.198).
In addition, there was no statistical difference for GA
attendance between recovered and unrecovered patients
before treatment or after treatment, although there was
a post-treatment trend for recovered patients to have
attended GA more frequently than did unrecovered
patients (pre-treatment: U = 258.0, p = 0.358; post-
treatment: U = 226.5, p = 0.078). At baseline, there had
been no differences between the recovered and unrec-
overed patients regarding demographics or gambling-
related variables, except GFS-SR factor 2, on which the
recovered patients had scored higher than had the
unrecovered patients (U = 178.5, p = 0.016).

On ROC analysis, the area under the curve was 0.826
(standard error [SE] = 0.074, p o 0.001). The best
GFS-SR cutoff score was found to be between 32.7 and
33.6 (i.e., GFS-SR total score 4 33), which showed a
sensitivity and specificity of 87% and 80%, respectively,
for recovery from GD.

Discussion

The GFS-SR showed excellent convergent validity with
the instruments (scales and interviews) most widely
studied and applied within the field of gambling, as well
as with the Social Adjustment Scale, the gold standard for
assessing social adjustment. Because the GFS-SR,
G-SAS, and Social Adjustment Scale share content,
addressing mainly aspects of gambling severity, it was
expected that those three instruments would correlate
well among themselves. However, comparison of the
GFS-SR with the DSM-5 criteria scoring yielded interest-
ing results. The associations between them were only
marginal when treatment began, but robust at the end of
treatment. One factor that may have contributed is that,
prior to treatment, most individuals were understandably
compressed between the moderate and severe DSM-5
GD categories, which may have worked as a ceiling
effect, shadowing some relationships that were more
easily observed once treatment was completed. Caution
must be exercised in approaching the associations
between DSM-5 GD severity categories and GFS-SR
scores, because the number of individuals in some
categories at the end of treatment was too small. None-
theless, correlation analysis between number of DSM-5
GD criteria and GFS-SR scores was not affected by this
problem, and further corroborates the ability of the GFS-SR
to gauge gambling severity along a continuum. Moreover,
the GFS-SR presented stronger correlations with social

adjustment scales than did the number of DSM-5 criteria,
suggesting that the former is better suited for the assess-
ment of GD severity. This finding underscores the short-
comings inherent to using pre- and post-treatment
diagnostic criteria counting to assess treatment effects,
as well as the need for specific instruments to measure
gambling severity and treatment efficacy. Thus, com-
pared to its closest competitors, the GFS-SR shows some
interesting peculiarities. Alongside the G-SAS, it is one of
the few scales to address changes over the course of
treatment in a self-report format. However, the GFS-SR
seems to have a more balanced distribution of explained
variance and items throughout its factor structure. Moreover,
factor 2 (social life) encompasses aspects from the social
environment (leisure activities and family relationships),
which are not addressed by any other gambling-specific
scale, including the DSM-5, and which have been shown to
have a significant relationship with gambling recovery.

The GFS-SR also proved to be a reliable instrument,
given that significant agreement was observed between
collateral informant reports and patient self-reports.
However, this finding must be viewed in light of the fact
that patients were allowed to choose their collateral
informant, and thus might have chosen a relative who
would be likely to agree with their reports. In this aspect,
there are ethical constraints, because selecting a relative
without the consent of the patient would have constituted
a breach of confidentiality. Unlike substance use, gam-
bling cannot be detected by laboratory screening. There-
fore, collateral informant reporting is still the best way to
secure some insight into the consistency of self-reporting
by gamblers.21 One piece of evidence against the
assumption that gamblers and their relatives are prone
to agree with each other is the fact that, in the present
study, the GFS-SR question presenting the lowest kappa
value was that concerning family relationships (item 7).
Item 7 also showed the lowest convergent validity. Family
relationships are probably too complex to be evaluated by
a single question. We observed a tendency for patholo-
gical gamblers to view their families as less supportive
than the relatives believed themselves to be. This finding
probably reflects difficulties in the interaction between
gamblers and their families, and underscores the need for
family-oriented interventions as a regular component of
the usual gambling treatment strategy.32 Unfortunately,
additional insight into inter-rater agreement is limited by
the fact that patients and collateral informants used corre-
lated but different instruments. We could not employ a test-
retest design, because the time interval would have differed
between the patients and collateral informants. In addition,
the psychometric properties of the collateral informant scale
remain to be ascertained. Therefore, score reliability testing
for gambling self-report measures relies mainly on analysis
of internal consistency (Cronbach’s alpha).

The structure of the GFS-SR is sound, with all 10 items
contributing to the internal consistency of the scale. The
three-factor structure revealed in the factor analysis mirrors
the main goals of the treatment of behavioral syndromes2,33:
reduction of target symptoms (corresponding to GFS-SR
factor 1); improvement of social adjustment (corresponding
to GFS-SR factor 2); and reduction of subjective distress
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(corresponding to GFS-SR factor 3). The three factors were
comparable in terms of the proportion of variance explained,
suggesting similar contributions to the clinical assessment of
gamblers undergoing treatment.

The GFS-SR total score and factor scores, as well as
the scores for every GFS-SR item, showed sensitivity to
change. Over the 6-month treatment period, the GFS-SR
items closely related to gambling behavior showed the
greatest improvement. It is likely that improvements in the
GFS-SR items related to family, autonomy, and leisure
activities would be best observed during long-term, post-
treatment follow-up.

In addition to its sensitivity to change, the GFS-SR
revealed significant differences between recovered and
unrecovered patients in terms of score variation over
the course of treatment, thus precisely identifying the
recovered patients, as did the G-SAS and the Social
Adjustment Scale. The only exception was the score for
GFS-SR factor 2, which, as previously stated, probably
needs time beyond treatment to display consistent improve-
ment. Nevertheless, a better baseline score for GFS-SR
factor 2 was associated with less GD severity at the start
of treatment and higher likelihood of recovery at treatment
completion, suggesting that better social involvement
is predictive of treatment response. Pre-treatment mea-
sures that can predict treatment response are rarely
reported in the treatment of addictions. In GD, impulsivity
and comorbid abuse of alcohol or drugs have been found
to correlate negatively with treatment outcome.34 Better
social support has been shown to correlate significantly
with the maintenance of abstinence in subjects attending
GA meetings.35 A protective effect against distressing
experiences and gambling relapses has been attributed to
good quality of life at post-treatment.36 To our knowledge,
ours is the first report of social support prior to treatment
being associated with a positive outcome, which further
underscores the relevance of the social environment for
recovery from GD. In addition, we found that a decrease
in gambling-related distress (i.e., an increase in the GFS-
SR factor 3 score) was the best predictor of gambling
recovery, with a one-point increase in the GFS-SR factor
3 score increasing the chance of recovery by 70%. This
finding provides, for the first time, empirical support for the
Banff Consensus assertion that addressing the negative
consequences of gambling is as important for clinical
recovery as is curtailing the gambling behavior itself.3

Furthermore, the almost-perfect convergence between
the outcomes presented herein, based on the DSM-5
criteria, and those observed in the alternative analysis,
based on the DSM-IV-TR criteria and diagnostic thresh-
old, is an indication that researchers and clinicians refer-
ring to either classification manual can use the GFS-SR
cutoff score of 33 to identify gambling recovery.

The difference between recovered and unrecovered
patients in terms of GA attendance showed only border-
line significance. However, the small size of our sample
might have curtailed a potential synergistic interac-
tion between clinical and self-help approaches. Previous
studies have suggested that the combination of GA and
clinical treatment increases gambling abstinence rates.37

In addition, the validation study of the first version of the

GFS showed that GA participation increased leisure
frequency among gamblers.23 Compared to its first
version, the GFS-SR retained its psychometric robust-
ness, with the advantage of switching from a clinician-
rated to a self-report format. The original GFS had a
single-factor structure, whereas the GFS-SR presents a
three-factor structure, stemming from its wider variety of
items that better mirror the underlying dimensions of
gambling recovery. Despite its greater complexity, the
GFS-SR remained as easy to use as the original scale.
It is also noteworthy that, in the first validation study,
frequency of leisure correlated significantly with gambling
abstinence. In the current study, factor 2 (social life),
which comprises three items – two of them addressing
leisure – was the sole predictor of gambling recovery,
which is in keeping with findings from our own group
about the relevance of quality of life for the retention of
treatment gains.38,39

Our study has certain limitations. First, despite the fact
that the translation of the DSM-IV-TR criteria used in this
study has been extensively used in previous clinical and
epidemiological studies conducted by our group,40 this
Portuguese version still lacks formal validation. Second,
the small size of the patient sample and the convenience
strategy employed limited the statistical power of the
study. Third, assessment of family relationships by the
GFS-SR is less than ideal. It is likely that the scale could
be improved by the addition of a few more questions
addressing this topic, which would require further valida-
tion studies. Fourth, a considerable proportion of eligible
subjects either declined or dropped out of treatment;
however, the fact that dropouts and treatment completers
did not differ significantly at baseline partly compensated
for this. Finally, the data presented in this study are
related to the original Portuguese-language version of the
GFS-SR (Appendices 1 and 2, available as online-only
supplementary materials, represent free translations into
English by the authors). Therefore, further studies are
needed to check whether translations of the GFS-SR into
English or other languages will retain the same psycho-
metric properties.

The GFS-SR has moderate to excellent convergent
validity with other scales that measure gambling. Its
psychometrically sound, three-factor structure provides a
measure that is mostly sensitive to changes in gambling
behavior that occur during treatment (factor 1), significant
social predictors of treatment response (factor 2), and
a dependable measure of gambling distress that helps
differentiate between treatment responders and nonre-
sponders (factor 3). In its current format, the GFS-SR
works as a hybrid scale, assessing gambling content as
well as social adjustment issues affected by GD. Although
both of those topics are covered separately by the G-SAS
and the Social Adjustment Scale, respectively, those
scales take longer to apply than does the GFS-SR. In
comparison with the TLFB-GD and ASI-G, the GFS-SR
offers the alternative of a self-report assessment, thus
circumventing interview bias on the report of sensitive
topics (i.e., gambling relapses, debts, and emotional
distress). Consequently, the GFS-SR seems to be a
reliable instrument for the follow-up of and assessment of
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treatment outcomes in GD patients, both in research
and in clinical settings. Future studies should investigate
the potential utility of the GFS-SR in other contexts
related to gambler support, such as self-help and other
lay interventions.
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