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Abstract
Self-directed treatments for gambling disorder have been developed to attract individuals 
who are reluctant to seek formal treatment. Self-directed treatments provide individuals 
with information and support to initiate a recovery program without attending formal treat-
ment. In this study, an online version of a previously evaluated telephone-based interven-
tion package is compared to a brief online normative feedback intervention called Check 
Your Gambling. In a randomized controlled trial design, participants with gambling prob-
lems who were not interested in formal treatment (N = 181) were recruited through media 
announcements. After a baseline telephone assessment, participants were assigned to have 
access to either the brief Check Your Gambling, or the extended self-management tools 
intervention. Follow-up assessments were conducted at 3, 6, and 12 months post baseline 
by blinded interviewers. Participant nominated collaterals were contacted to validate self-
reported gambling involvement. The follow-up rate at 12  months was 78%. Participants 
in both conditions showed significant reductions in days of gambling and problem sever-
ity but no differences between conditions were found, contrary to the primary hypothesis. 
Lack of previous treatment for gambling and higher baseline self-efficacy predicted fewer 
days of gambling in both conditions. Self-efficacy increased over time but did not appear to 
mediate changes in gambling. Participants who were most engaged in the extended online 
program showed better outcomes. Those with low engagement showed a slower trajectory 
of change but equivalent improvements by 12 months. The extended online intervention 
was not associated with better outcomes than the brief Check Your Gambling interven-
tion. Future research needs to explore the attractiveness, uptake, and effectiveness of online 
interventions with and without therapist support to understand their potential role in gam-
bling disorder treatment systems.
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Introduction

Previous research has demonstrated the effectiveness of brief interventions for people with 
gambling difficulties (Swan and Hodgins 2015). These interventions have been delivered 
in face-to-face formats (Diskin and Hodgins 2009; Petry et al. 2008), by telephone (Abbott 
et  al. 2018) and via self-help workbooks delivered through the mail (Boudreault et  al. 
2018; Hodgins et al. 2009; Labrie et al. 2012; Oei et al. 2018). Clinical trials have shown 
modest positive impacts compared with waitlist controls (Petry et  al. 2017; Yakovenko 
and Hodgins 2016), that are sustained over 12–24-month follow-up periods. Because the 
majority of individuals with gambling problems do not seek formal treatment, even if it is 
readily available (Cunningham 2005), this brief, largely self-directed approach is promis-
ing. Individuals frequently report a desire to “do it on their own”, or at least try. Providing 
attractive and effective alternatives that offer people brief support for self-recovery is a sen-
sible public health response to minimizing harms associated with gambling.

Internet-based treatment for mental health and substance use disorders is increasingly 
popular and is consistently found to be efficacious (Andersson and Carlbring 2017; Riper 
et  al. 2014). However, only a limited amount of controlled research has been conducted 
with gambling disorder, despite the fact that individuals with gambling problems often 
report accessing information and support online (Castren et al. 2013; Rodda et al. 2018). 
Most recently, an Australian randomized controlled study (Casey et al. 2017) compared an 
internet-based cognitive behavioural treatment (CBT) program to an internet-based moni-
toring, feedback and support intervention, and a waitlist control. Both internet-based treat-
ments were associated with better gambling severity outcomes than the 6-week waitlist, 
although the attrition rate was very high in both interventions (61%). Relative to the moni-
toring, feedback and support intervention, the CBT intervention had better outcomes on 
stress reduction and quality of life, and it was rated as more satisfactory. Outcomes were 
maintained over a 1-year follow-up.

An earlier controlled study from Sweden evaluated a web-based therapist-assisted CBT 
intervention compared with a waitlist control (Carlbring and Smit 2008). Three-month out-
comes for participants receiving the treatment were superior to those on the waitlist. In a 
subsequent uncontrolled trial of the CBT intervention, early results were sustained over 
3 years (Carlbring et al. 2012).

This Swedish intervention included the active involvement of a therapist. The issue of 
whether individuals benefit from brief contact with a professional, even if they are want-
ing to direct their own recoveries, is unresolved (Goslar et al. 2017). In our previous work, 
individuals who received a brief motivational interview by telephone and a mailed self-
help workbook had better outcomes than individuals who received the workbook with-
out the telephone contact. Similarly, a recent study of callers to a gambling helpline also 
showed that callers who only received telephone support had outcomes similar to those 
who also received a mailed workbook (Abbott et al. 2018). Although these results suggest 
that personal contact may be the most influential feature of the intervention, other studies 
across a variety of mental health disorders have not found a benefit of therapist support 
over entirely self-directed interventions (Campos et al. 2015; Labrie et al. 2012).

In another line of research, the effect of providing brief personalized normative feed-
back on reducing problematic gambling has also been examined in a small group of rand-
omized controlled trials. In personalized normative feedback (PNF) interventions, an indi-
vidual’s gambling behaviours and beliefs are compared with population norms to facilitate 
individual movement toward the norm. A meta analyses uncovered six randomized trials 
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that generally found that these PNF interventions are associated with reduced gambling on 
at least some variables (Marchica and Derevensky 2016). However, the interventions were 
inconsistent in their effects and further research is necessary to explore the impact of PNF 
implementation on a wide-scale basis.

Two of these six PNF studies evaluated Check Your Gambling (CYG), a Canadian 
internet-based intervention that invites individuals to complete a self-assessment of gam-
bling that leads to a personalized feedback report (Cunningham et al. 2012; Cunningham 
et al. 2009). In the first of these studies, CYG was associated with reduced spending on 
gambling at a 3-month follow-up when compared with a no intervention control group. 
The second study, which had a 6-month follow-up, included an additional condition, CYG 
excluding the normative feedback component, which was hypothesized to be less effec-
tive than the full CYG, but more effective than the no intervention control. In fact, results 
showed that CYG without the normative feedback was the most effective intervention. It 
was associated with less frequent gambling compared with the other groups.

More recently, Luquiens and colleagues conducted a randomized trial in the context of 
a commercial online poker site in France (Luquiens et al. 2016). Customers were invited to 
complete a brief screen for gambling problems and those who scored in the problem range 
were invited to participate in a study where they were randomly assigned to one of four 
groups: (a) an email report that provided PNF on their problem gambling screening score; 
(b) a downloadable cognitive behavioural workbook; (c) the workbook plus six sessions of 
email guidance by a therapist; or (d) a waitlist control. Follow-ups at 6 and 13 weeks were 
conducted when the problem gambling screening measure was re-administered. A major 
finding of the study was the large drop-up rate across all conditions, ranging from 83% in 
the waitlist to 97% in the guided workbook conditions. However, gambling expenditure 
data were available for all participants from the online gambling site. These data showed 
no overall group differences and few changes in gambling over time. Unfortunately, 
whether participants used the resources provided (e.g., downloaded the workbook, opened 
the email report) was not tracked. Moreover, the study incorporated a very minimal PNF 
intervention as it was limited to the problem gambling screening score and did not include 
any gambling behaviour variables. The Cunningham et al. (2012) study suggested that per-
sonalized feedback on gambling behaviour variables, but not necessarily normative feed-
back, was important (although the authors do stress that the lack of impact observed could 
be due to the way the norms were presented in this particular trial). These inconsistencies 
emphasize the need for further research to clarify the effectiveness of PNF interventions.

The current study extends the previous research in two ways. First, the self-help work-
book provided to individuals by mail in previous evaluations (Hodgins et al. 2001, 2004a, 
2009; Hodgins and Makarchuk 2002) was programmed to be an interactive online self-
management program. It included a comprehensive set of self-management tools along 
with motivational goal setting exercises without the provision of therapist support (i.e., the 
extended intervention). Second, the study compared this relatively more comprehensive 
intervention to a briefer one. The comparison condition was Check Your Gambling (Cun-
ningham et al. 2009), which also was entirely self-directed, but much briefer in style (i.e., 
the brief intervention).

The study hypotheses are outlined in the study protocol paper (Hodgins et al. 2013). The 
primary hypothesis was that individuals assigned to the extended intervention would show 
greater reductions in gambling over a 12-month follow-up than those assigned to the brief 
intervention. Two potential moderators were hypothesized: higher baseline self-efficacy 
(hypothesis 2) and no treatment-seeking history would be associated with better outcome 
(hypothesis 3). Additionally, two mediators were hypothesized: The level of engagement with 
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resources among participants assigned to the extended intervention was hypothesized to medi-
ate outcome (hypothesis 4), and increased self-efficacy was hypothesized to mediate outcome 
in both interventions (hypothesis 5).

Methods

Participants

Full details of the protocol are published elsewhere (Hodgins et al. 2013). Participants were 
recruited from across Canada using print and online media announcements asking for indi-
viduals who were concerned about their gambling and interested in web-based self-directed 
treatment. Those interested were assessed by telephone for eligibility. To be included in the 
study, participants must have (a) been at least 18 years of age; (b) perceived a gambling prob-
lem; (c) scored 3 or greater on the Problem Gambling Severity Index (PGSI; (Currie et al. 
2013; Ferris and Wynne 2001); (d) gambled in the past month, (e) not currently involved in 
treatment or Gamblers Anonymous and; (f) had the ability to access an English-language web-
site. Participants were also asked to provide the name and contact information for a family 
member or friend who could act as a corroborator of their gambling self-reports.

Procedure

A baseline assessment was completed by telephone after which participants were randomly 
assigned (50:50 allocation) to one of two conditions: brief or extended intervention. Rand-
omization to conditions was stratified using a minimization algorithm, MINIM (Aiken 1982), 
based upon gender, problem gambling severity, and treatment history.

Follow-up assessments were conducted at 3, 6, and 12 months post randomization. Tel-
ephone interviews were conducted by research assistants who were blinded to the participant 
allocation. In the case that telephone contact was not made after repeated attempts, a link to 
an online assessment was provided to participants via email. Participants were also asked to 
provide the name of one or more individuals (e.g., family or friends) to act as a collateral 
who could confirm their self-reports of gambling. Collaterals were successfully interviewed 
for 53% of participants. Participants who did not identify a locatable collateral had lower 
lifetime problem gambling severity and shorter length of problem but did not differ on other 
characteristics. Consistent with previous findings (Hodgins et al. 2009), good agreement (Cic-
chetti 1994) between participants and collaterals for reports of days of gambling (Intraclass 
correlation coefficient = .73) and for fair agreement on dollars lost (Intraclass correlation coef-
ficient = .44). The mean number of days and dollars reported did not differ between collaterals 
and participants, t(88) = 0.42, p = .67; t(88) = 0.87, p = .39.

Participants were provided $25 in Canadian currency in the form of a gift card for each 
follow-up assessment completed. Ethical approval for the study was provided by University of 
Calgary Conjoint Faculties Ethic Review Board.
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Intervention Conditions

Brief: Check Your Gambling

In Check Your Gambling (CYG), participants were asked to complete a brief assess-
ment in order to receive a personalized feedback report “to help give you a picture of 
your gambling and let you know how your gambling compared to other Canadians” 
(Hodgins et  al. 2013). CYG provided normative feedback on gambling frequency and 
problem severity, and brief advice on how to reduce or stop gambling. This intervention 
has been previously evaluated (Cunningham et al. 2009, 2012) with small effects. It pro-
vides a credible comparison condition.

Extended: Self‑Change Tools

The self-change tools (SCTs) extended intervention provided an online set of self-
assessment activities and behavioural and cognitive strategies for reducing or quitting 
gambling (Hodgins et al. 2013). The content was drawn from self-directed written mate-
rials evaluated in previous research (Diskin and Hodgins 2009; Hodgins et  al. 2001, 
2004a, 2007, 2009; Hodgins and Makarchuk 2002).

Outcome Variables

Mean days of gambling per month and the NORC DSM-IV Screen for Gambling Prob-
lems (NODS) (Gerstein et  al. 1999; Hodgins 2004) symptom total score (0–10) were 
the primary outcome variables. As outlined in the protocol paper, the sample size target 
(N = 180) was designed to detect a difference of about two gambling days per month and 
one NODS point between conditions at each follow-up. These are medium size effects, 
sufficiently large enough to have clinical relevance.

Mean dollars lost per gambling day, total dollars lost and self-rated improvement 
were secondary outcome variables. Days gambled and gambling expenditure were col-
lected using the timeline follow-back interview method (Hodgins and Makarchuk 2003). 
The baseline scores summarized gambling for the 3 months pretreatment, and summary 
outcome scores were calculated for 3-, 6- and 12-months post baseline. Self-rated goal 
obtainment (did you meet your goal over the past 3 months?) was assessed by an ordinal 
scale (not at all, partially, mostly, or completely).

Measures

The Problem Gambling Severity Index (Ferris and Wynne 2001) was used to assess 
problem gambling severity for the past year at baseline and at the 12-month follow-
up. The PGSI yields a total score (α = .81 in this sample) but also assesses problem 
gambling status (8 or greater) (Currie et al. 2013). DSM-IV pathological gambling was 
measured using the NORC DSM Screen for Gambling Problems (NODS; (Gerstein 
et al. 1999), lifetime and past 3-month versions (α = .83 in this sample) at baseline and 
the 3 month version at each follow-up. Self-efficacy was measured at these same times 
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using the total score of Gambling Abstinence Self-efficacy Scale (Hodgins et al. 2004b) 
(α = .92 in this sample).

Statistical Analyses

All analyses were conducted using SPSS version 24, and PROCESS version 3.1. The inten-
tion-to-treat primary outcome hypotheses comparing outcome over time (i.e., days of gam-
bling per month, NODS) for the two conditions were analyzed using linear mixed mod-
els with random intercepts, which included all available data per participant and restricted 
maximum likelihood to handle missing data. Separate models were conducted for each 
primary outcome variable, controlling for the baseline values of the outcome. The same 
analytic approach was used for the continuous secondary outcome variables (i.e., dollars 
lost, dollars per gambling day lost). The distribution for each variable was examined and 
transformations were undertaken when warranted. Model results were unchanged so results 
for untransformed data are presented. For the ordinal, self-rated goal obtainment variable, 
generalized estimation equation (GEE) modeling was conducted, including condition and 
time (i.e., 3, 6, and 12 months) as factors.

For hypotheses 2 and 3, the effect of moderators (i.e., baseline self-efficacy, treatment 
history) on the primary outcome variables were assessed by adding each as a fixed effect 
predictor in the linear mixed models. For hypothesis 4, the effect of use of the program 
resources was assessed by including a website engagement factor as a predictor in a linear 
mixed model analysis of participants assigned to the extended intervention. The website 
engagement factor reflected the number of the six Self-change Tools modules accessed 
(none, low = 1, medium = 2–4, high = 5–6). Finally, for hypothesis 5 (assessing change in 
self-efficacy as a mediator), a change score was calculated to reflect change in self-efficacy 
from baseline to 3 months. This mediator was entered into the PROCESS macro Model 4 
(Hayes 2013) to obtain biased corrected 95% bootstrapped confidence intervals (CIs) of the 
indirect effect (5000 iterations) in separate models predicting days of gambling and NODS 
scores at 6 months.

Results

Participants

A total of 386 individuals were assessed for eligibility. Of these, 187 completed the base-
line assessment and were randomized—92 to the brief condition and 95 to the extended 
condition. Figure 1 provides a CONSORT flow diagram that shows that the majority of 
those not randomized self-excluded from the study by not completing the baseline assess-
ment. Figure 1 also reports the number of follow-up assessments completed for each condi-
tion at each time point. Missing data were primarily related to attrition. Overall, 158 (84%) 
of participants completed at least one follow-up assessment and 123 (66%) completed 
all three follow-up assessments, with no difference between conditions. A comparison of 
baseline characteristics (see Table 1 for variables compared) indicated that participants fol-
lowed and non-followed differed on only three variables. Those followed were more likely 
to have some post-secondary education (p <.004), more likely to be Caucasian (p <.001) 
and less likely to be Aboriginal (p <.01). No differences in any gambling history variables 
were uncovered.
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11 no contacts 

13 no contacts 

4 no contacts 

Fig. 1   CONSORT flow diagram
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Table  1 displays the baseline demographic and gambling variables by condition, 
showing that there were no statistically significant differences in these variables. The 
sample was 53% male with a mean age of 46.8 years (SD = 12.0). The majority were 
Caucasian (63%) and 16% were Aboriginal. About a third were married (30%) and 39% 
were single and never married. Most had some post-secondary education (89%) and 
over half were employed (56%).

Most participants met the DSM-IV criteria for Pathological Gambling (89%), and the 
PGSI cutoff for problem gambling (97%). The majority had made a previous attempt 
to reduce or quit gambling (83%) and 37% reported previous gambling treatment. The 

Table 1   Demographics and gambling history by condition

PGSI Problem Gambling Severity Index, PG pathological gambling, GA Gamblers Anonymous, GASS 
Gambling Abstinence Self-Efficacy Scale
a Pathological Gambling was assessed using the NORC DSM Screen for Gambling Problems (NODS)
b Types of gambling respondents engaged in within the past 3 months

Characteristic Brief
n = 93

Extended
n = 94

Total
N = 187

t/χ2 p

Age in years, mean (SD) 46.8 (11.8) 46.7 (12.2) 46.8 (12.0) 0.04 .968
Male, n (%) 49 (53) 50 (53) 99 (53) 0.01 .931
Marital status, n (%)
 Married or common-law 25 (27) 32 (34) 57 (30) 0.94 .334
 Never married 39 (42) 34 (36) 73 (39) 0.65 .419

Some post-secondary education, n (%) 81 (88.0) 85 (89.5) 166 (88.8) 0.10 .757
Ethnicity, n (%)
 Caucasian 58 (63) 59 (62) 117 (63) 0.03 .955
 Aboriginal 15 (16) 14 (15) 29 (16) 0.05 .815

Household Income ≥ $50,000 n (%) 41 (45) 48 (50) 89 (48) 0.67 .414
PGSI score, mean (SD) 14.4 (5.2) 16.6 (5.4) 17.0 (5.3) 0.95 .345
Problem gambler PGSI cut-off n (%) 91 (99) 91 (96) 182 (97) 1.75 .186
DSM-IV PGa, n (%) 84 (91) 82 (86) 166 (89) 0.45 .503
Problem duration in years, mean (SD) 12.3 (10.8) 11.3 (10.2) 11.8 (10.5) 0.64 .523
Past attempt to quit or control, n (%) 76 (83) 79 (84) 155 (83) 0.69 .793
Previous treatment, n (%) 33 (36) 36 (38) 69 (37) 0.12 .732
Attended GA, n (%) 21 (23) 28 (30) 49 (26) 1.19 .275
Gambling goal, n (%) 2.40 .668
 Quit all types 21 (23) 29 (30) 50 (27)
 Quit some types 21 (23) 19 (20) 40 (21)
 Gamble in moderation 40 (44) 41 (43) 81 (43)
 Maintain abstinence 8 (99) 5 (5) 13 (79)
 Unsure 2 (2) 1 (1) 3 (2)

Gambling typesb, n (%)
 Casino games 34 (37) 36 (38) 70 (37) 0.02 .895
 Electronic gambling machines 57 (62.0) 55 (57.9) 112 (59.9) 0.32 .571

GASS, mean (SD) 45.2 (22.3) 50.0 (23.6) 47.7 (22.1) 1.40 .151
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most frequent types of gambling were electronic gambling machines (60%) and casino 
table games (37%).

Primary Hypothesis

Table 2 provides the parameter estimates for the mixed linear regression models assessing 
the primary hypothesis. The results were consistent across the primary outcome variables, 
with significant time effects (improvement in days of gambling and problem severity from 
baseline to 3 months, maintained at 6 and 12 months). There were no differences between 
conditions. The same pattern was found for total dollars lost. For dollars lost per gambling 

Table 2   Outcome variable fixed effects parameter estimates

Extended is the reference condition. Baseline is the reference
SE standard error, df degrees of freedom, CI confidence interval, LL lower limit, UL upper limit, NODS 
National Research Center DSM Screen for Gambling Problems

Effect Estimate SE df t p 95% CI

LL UL

Days gambled
 Intercept 8.30 2.12 433.2 3.9 .0001 4.14 12.46
 Baseline covariate 0.65 0.39 196.2 16.8 .0001 0.58 0.73
 Condition 3.63 2.73 502.3 1.3 .185 − 1.74 9.00
 Time—3 − 5.71 2.55 474.1 − 2.2 .005 − 10.72 − 0.70
 Time—6 − 7.52 2.49 471.5 − 3.0 .003 − 12.42 − 2.63
 Time—12 5.03 2.49 470.8 − 2.0 .044 − 9.92 − 0.14

NODS
 Intercept 2.19 0.32 250.0 6.7 .0001 1.55 2.82
 Baseline covariate 0.80 0.04 176.1 19.8 .0001 0.72 0.87
 Condition 0.05 0.27 484.8 0.2 .856 − 0.49 0.59
 Time—3 − 1.62 0.25 464.3 − 6.4 .0001 − 2.12 − 1.12
 Time—6 − 1.96 0.25 462.8 − 7.8 .0001 − 2.45 − 1.47
 Time—12 − 2.35 0.25 461.1 − 9.5 .0001 − 2.84 − 1.87

Total dollars lost
 Intercept 2091.15 274.70 571.9 7.6 .0001 1551.6 2630.7
 Baseline covariate 0.44 0.03 181.6 17.2 .0001 0.39 0.49
 Condition − 140.41 3.67 603.4 − 0.4 .702 − 861.1 580.3
 Time—3 − 1605.00 391.85 482.5 − 4.1 .0001 − 2374.9 − 835.0
 Time—6 − 2112.34 383.73 475.4 − 5.5 .0001 − 2866.4 − 1358.3
 Time—12 − 2021.10 383.70 475.3 − 5.3 .0001 − 2775.1 − 1267.1

Total dollars lost per gambling day
 Intercept 95.52 31.50 500.0 3.0 .003 33.62 157.41
 Baseline covariate 0.62 0.04 196.0 13.7 .0001 0.53 0.71
 Condition − 26.07 42.06 539.5 − 0.6 .534 − 108.79 56.45
 Time—3 0.62 43.50 465.3 0.1 .989 − 86.10 84.86
 Time—6 5.11 43.28 465.3 0.1 .906 − 127.24 115.38
 Time—12 − 110.50 43.72 466.3 2.5 .010 − 196.40 − 24.56
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day, there was a significant time effect but only the 12-month follow-up differed from the 
baseline value. Table 3 provides estimated mean values for these variables.

In terms of self-rated goal obtainment, the GEE analyses yielded a significant time effect 
(Wald χ2(2) = 10.1, p < .006), but no group main effect (p = .97) or group x time interaction 
(p = .26). Table  4 provides the goal obtainment by group and time. Parameter estimates 
indicated improved outcomes from 3 to 12  months, β = .39, SE = .15, Wald χ2(1) = 7.0, 
p < .008, but not from 3 to 6 months, β = .15, SE = .15, Wald χ2(1) = 0.9.

Hypotheses 2 and 3: Self‑Efficacy and Treatment History as Moderators

Baseline self-efficacy (median split of baseline Gambling Abstinence Self-Efficacy Scale, 
GASS, total score) and previous treatment history (37%) were added as binary predictors 
to the linear mixed models to assess hypotheses 2 and 3, respectively. For self-efficacy and 
days of gambling, there was a main effect for self-efficacy in that individuals with higher 
self-efficacy gambled less overall, F(1, 182.2) = 7.8, p < .006. Counter to the hypothesis, 
there was no significant interaction with condition. There was, however, a significant 
interaction between self-efficacy and time, F(3, 460.7) = 2.6, p < .05. Table 5 provides the 
estimated means for this effect. Individuals with higher self-efficacy at baseline showed a 

Table 3   Primary and secondary 
outcomes by condition

The values presented are the estimated means
M mean, SE standard error, NODS National Research Center DSM 
Screen for Gambling Problems

Effect Brief Extended Total

M SE M SE M SE

Days of gambling
 Baseline 30.4 1.9 26.8 1.9
 Three months 19.7 2.2 21.1 2.2
 Six months 20.3 2.2 19.3 2.2
 Twelve months 21.4 2.2 21.8 2.2

NODS
 Baseline 7.5 0.19 7.4 0.19 7.4 0.14
 Three months 5.4 0.22 5.8 0.22 5.6 0.16
 Six months 5.4 0.23 5.5 0.22 5.4 0.16
 Twelve months 5.0 0.22 5.1 0.22 5.0 0.15

Total dollars lost
 Baseline 3503 262 3644 257 3575 183
 Three months 2154 294 2039 304 2097 211
 Six months 1631 304 1531 294 1581 211
 Twelve months 1759 294 1622 294 1691 208

Dollars lost per day gambling
 Baseline 200 30 226 29 213 21
 Three months 240 34 226 36 233 25
 Six months 200 36 232 36 216 25
 Twelve months 158 35 116 36 137 25
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steeper reduction in days of gambling but did not differ at 12 months from those with lower 
baseline self-efficacy.

For self-efficacy and NODS scores, there was a main effect for self-efficacy, such that 
individuals with higher self-efficacy had lower NODS scores (EM = 5.1, SE = 0.22) than 
those with lower self-efficacy (EM = 6.9, SE = .26), F(1, 191.2) = 29.1, p < .0001. Counter 
to the hypothesis, there was no significant interaction with condition or time.

For treatment history and days of gambling, there was no significant interaction with 
condition. There was, however, a significant interaction between treatment history and 
time, F(3, 458.4) = 3.1, p < .03. Table 5 provides the estimated means for this effect. Indi-
viduals with a history of treatment did not different at 3 and 6 months from those without a 
treatment history but at 12 months were gambling more.

For treatment history and NODs score, there was a main effect for treatment, such that 
individuals with past treatment had higher NODS scores (EM = 6.6, SE = 0.28) than those 
with no previous treatment (EM = 5.4, SE = .22), F(1, 189.5) = 10.9, p < .001. Counter to 
the hypothesis, there was no significant interaction with condition or time.

Table 4   Self-rated goal 
attainment

Respondents indicated whether they had reached their goal of quitting 
all or some types of gambling, gambling in moderation, or abstaining

Goal attainment Brief Extended Total

Three months (n = 142)
 Not at all 27 (37.0) 24 (34.8) 51 (33.9)
 Partially 21 (28.8) 23 (33.3) 44 (31.0)
 Mostly 15 (20.5) 14 (20.3) 29 (20.4)
 Completely 10 (13.7) 8 (11.6) 18 (12.7)

Six months (n = 141)
 Not at all 20 (29.4) 23 (31.5) 43 (30.5)
 Partially 21 (30.4) 25 (44.2) 46 (32.6)
 Mostly 15 (22.1) 13 (17.8) 28 (19.9)
 Completely 12 (17.6) 12 (16.4) 24 (17.0)

Twelve months (n = 146)
 Not at all 21 (28.8) 17 (23.3) 38 (26.0)
 Partially 25 (34.2) 26 (35.6) 51 (34.9)
 Mostly 12 (16.4) 15 (20.5) 27 (18.5)
 Completely 15 (20.5) 15 (20.5) 30 (20.5)

Table 5   Estimated means for 
days of gambling over time 
by self-efficacy and treatment 
history

M mean, SE standard error

Time period Self-efficacy Past treatment

High Low Yes No

M SE M SE M SE M SE

Baseline 31.0 2.1 26.8 1.8 29.5 1.7 27.4 2.2
Three months 27.5 2.4 15.8 2.0 20.7 1.9 20.1 2.6
Six months 22.6 2.4 17.8 2.0 19.7 1.9 20.0 2.5
Twelve months 22.4 2.4 21.0 2.0 18.5 1.9 26.8 2.5
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Hypothesis 4: Use of Website

Fifty-seven percent of participants accessed the assigned website over the course of the 
study, with no difference between conditions (59% brief, 55% extended). Of those assigned 
to the extended intervention, 31% had low engagement, 38% moderate engagement, and 
31% high engagement. To examine the effect of accessing the website for participants 
assigned to the extended intervention (hypothesis 4), level of engagement (0–4) was added 
as a factor to the linear mixed model. For days of gambling, the hypothesized engage-
ment × time interaction was not significant, but there was a main effect for engagement, 
F(3, 82.8) = 2.7, p < .05. The pattern of means indicated that the highly engaged partici-
pants gambled fewer days (EM = 12.2, SE = 2.4) than moderate, low, and non-engaged par-
ticipants (EM = 18.9, 21.6, 18.8; SE = 2.1, 2.6, 1.6 respectively). For the NODS score, there 
was a significant engagement × time interaction, F(9, 218.8) = 2.3, p < .02. The estimated 
means are plotted in Fig. 2. Highly engaged participants showed a linear decrease in NODS 
scores over time. Post hoc tests indicated that non-engaged and moderately engaged partic-
ipant showed a small initial decrease at 3-months and then stable scores. The low engage-
ment participants showed a slower trajectory but by 12 months had similar mean scores to 
the highly engaged participants.

Hypothesis 5: Change in Self‑Efficacy as a Mediator

The mean change in self-efficacy was 6.7 points (range − 57 to + 69). The PROCESS 
model indicated that intervention type was not differentially associated with GASS 
change, B = 5.14, SE = 4.25, t(123) = 1.2, p = .23. Change in self-efficacy, controlling for 
intervention condition, was not associated with days of gambling at 6  months, B = .04, 
SE = .09, t(123) = 0.47, p = .64, but was associated with NODS scores, B = .05, SE = .01, 
t(123) = 4.72, p < .0001. Evidence for mediation was not found. Neither bootstrapped indi-
rect effect of intervention type on days of gambling nor NODS via change in self-efficacy 
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Fig. 2   NODS scores over time by level of engagement with online tools
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was significant, B = .20, SE = .68, 95% CI [− 1.91, 0.99] and B = .22, SE = .21, 95% CI 
[− .15, .68].

Discussion

The study attracted a group of participants that resemble treatment-seeking populations 
in terms of demographics and severity of problem. Fully 37% of the sample had received 
previous treatment. Three months after their initial baseline assessment, participants 
reported significantly improved functioning, including fewer days of gambling, less gam-
bling expenditure, and less problem gambling severity. Changes in expenditure per gam-
bling day and goal obtainment were slower but were meaningfully improved by 12 months. 
By 12 months, participants reported meeting their goals at least partially (34.9%), mostly 
(18.5%) or completely (20.5%). In the absence of an appropriate control group it is unclear 
whether this change is associated with exposure to the interventions versus some sort of 
natural recovery process, reactivity to the research contacts and assessments, or statistical 
regression to the mean. A waiting list or attention control design was not included in this 
study for two reasons. First, previous research with a telephone workbook version of these 
materials had been shown to be superior to waitlist controls (Hodgins et al. 2001, 2004a, 
2009). Second, the main major hypothesis was that the extended version of the intervention 
would yield better outcomes than the brief normative feedback intervention, a comparison 
that does not require an attentional non-active control. Nonetheless, inclusion of such a 
control condition would be informative.

Counter to the primary hypothesis, participants assigned to the brief versus extended 
self-directed options had similar outcomes across the primary and secondary outcome vari-
ables. Offering a more extended set of self-management tools did not improve outcomes. 
The two moderator hypotheses were partially supported. Participants with higher baseline 
self-efficacy showed a sharper decline in days of gambling than did those lower in self-
efficacy. The difference at the 3-month follow-up was large (11 days of gambling). How-
ever, the two groups did not differ by the 12-month follow-up. This finding suggests that 
enhancing self-efficacy at the start of a change attempt may be helpful. Enhancement of 
self-efficacy is one goal of motivational interviewing, which has been successfully used 
with gambling addiction (Yakovenko et al. 2015). However, this study did not find support 
for self-efficacy as a mediator. It appears that changes in self-efficacy mirror changes in 
gambling but do not mediate them.

The second moderator hypothesis was that lack of previous treatment history would be 
associated with better outcomes. This hypothesis was based upon previous findings look-
ing at predictors of outcome in brief treatments (Hodgins et al. 2009). The hypothesis was 
partially supported, with better outcomes found at 12-month follow-up only. Again, the 
effect was large with a difference of 9 days of gambling between those with and without 
a treatment history. This finding has implications for stepped care models, in which treat-
ment history may prove to be a useful, easily assessed matching factor in determining opti-
mal level of care (Hodgins and Schluter 2018).

It is interesting that the partial support for both these moderator hypotheses was limited 
to one of the primary outcome variables, days of gambling. It may be that the other out-
come variable, problem gambling severity, is not as specific.

One important observation in this study, consistent with previous research, was the large 
proportion of participants who failed to visit their assigned website even once. Over 40% 
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never followed the link provided, despite their stated intention to reduce or stop gambling. 
This finding argues for the benefit of some personal contact, including motivational enhance-
ment, which was a component of the earlier version of the extended intervention. However, 
we had anticipated that offering a fully self-directed online intervention would be attractive 
to individuals reluctant to discuss their problems with another person. The private nature 
would reduce a potential barrier to access. Our design did not capitalize on this possibility 
very well as individuals needed to complete assessments by telephone with study personnel. 
This engagement likely improved follow-up rates, but also likely injected some confounding 
therapeutic benefit. The extended intervention was publicly available during this trial. The 
demographics of those users were similar except that they appeared to be younger on average, 
and younger than the typical treatment seeking population. The public site also attracted more 
participants during the recruitment phase although comparisons are difficult because of differ-
ent advertising strategies.

The brief CYG intervention is designed to be completed in one visit, but the extended 
intervention provides a set of modules. Engagement in these modules was variable with equal 
numbers of participants showing low, moderate and high engagement. Our hypothesis that 
engagement would mediate outcome was supported for problem gambling severity. The highly 
engaged individuals had the best outcomes. Of interest, however, is that the low engaged indi-
viduals (i.e., those who visited 1 or 2 modules) showed a slower trajectory but ultimately 
had 12-month outcomes similar to those who were highly engaged. More examination of the 
impact of the use of online resources is important. Use of the resources on the public version 
of this site were similarly variable.

This study has a number of strengths, including sufficient statistical power, and a good fol-
low-up rate. As with all studies of gambling behaviour, the primary outcomes are based upon 
self-report data, which is imperfect. However, these data were carefully collected and collater-
als were used to promote accuracy and to assess validity. Nonetheless, the data contain some 
unknown amount of unreliability.

Future research needs to explore the attractiveness, uptake, and effectiveness of online 
interventions with and without therapist support. It is important that attention be paid to self-
change processes that may be initiated by simple enrollment in trials, and to assess change 
associated with use of various intervention features. As in other areas of mental health and 
addictions, online interventions show promise although there is much to be learned about how 
they work with whom and why.
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