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Neue Machricht fir Sie lhre Aktivitit diese Woche &

Hallo Alice! Probieren

Das 8 Wochenprogramm ist verbet. Sie kinnen

es aber gerne weiterhin nutzen.
Voruerice WocHEN

sCoach Your past week’s gambling use has increased compared to the previous
Deborah week. Everyone has weeks that are better or worse than others. Don’t feel
24 E-Mail an eCoach discouraged, but do take it seriously. Think about the reasons for this?
Was anything bothering you and making you want to play more this week?

All the best,

Your eCoach Deborah
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Samuel Iy

Hallo. ich bin Samuel. Aktuell bin ich auf der Suche nach einer neuen Anstellung. ich gehe gerne ins
Casino und spiele am liebsten Blackjack und Roulette. Das Personal dort ist sehr freundlich, und man
fiihlt sich wertgeschdtzt. Das Casino erlaubt mir, aus meinem tristen und langweiligen Alltag
auszubrechen und etwas Aufregendes zu erleben. Eigentlich sollte ich nicht spielen, da ich nicht wirklich
das Geld dazu habe und schon einige Schulden bei verschiedenen Leuten habe. Aber ich hoffe immer
noch auf den grossen Gewinn: Dann kénnte ich meine Schulden zuriickzahlen und iiberhaupt aufhiren,
eine Arbeit zu suchen. Ich kénnte mir schone Reisen leisten und das Leben in vollen Ziigen geniessen!

O

Landc foopiier_.
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Effectiveness of WBC

Effectiveness of the programme has been tested in a randomized controlled trial (RCT)

Protocol |

@ Effectiveness of a web-based self-help

AKADEMIAI KIADO tool to reduce problem gambling:
A randomized controlled trial
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Baumgartner, C., Bilevicius, E., Khazaal, Y., Achab, S., Schaaf, S., Wenger, A., ... & Schaub, M. P. (2019). Efficacy of a web-based self-help tool to reduce problem gambling in Switzerland:
Study protocol of a two-armed randomised controlled trial. BMJ open, 9(12), e032110.

Boumparis, N., Baumgartner, C., Malischnig, D., Wenger, A., Achab, S., Khazaal, Y., ... & Schaub, M. P. (2023). Effectiveness of a web-based self-help tool to reduce problem gambling: A 13
randomized controlled trial. Journal of behavioral addictions, 12(3), 744-757.
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Study Design
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T Hodgins, D. C., & Makarchuk, K. (2002). Becoming a winner: Defeating problem gambling: A self-help manual for problem gamblers. Addictive Behaviours Laboratory, University of Calgary. 14
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Results (n = 358)

Primary outcome of interest: Number of gambling days over the last 30 days

13

16
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12

10

Baseline

wa

g | ntervention

Result:

Number of gambling days over the last 30 days
significantly decreased for both groups at post-
treatment (8 weeks) and follow-up (24 weeks).

W24

==ge Controls
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Results (n = 358)

Secondary outcome of interest: Time spent gambling (hours per week)
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W24

p<0.001

Result:

Time spent gambling (hours per week) was
significantly reduced for both groups at post-
treatment (week 8) and follow-up (week 24), with
larger effects favoring the intervention group.
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Results (n = 358)

Secondary outcome of interest: Money spent (Swiss Franks per month)
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Result:

Money spent for gambling (in Swiss Franks per
month) was significantly reduced for both groups at
post-treatment (week 8) and follow-up (week 24),
with larger effects favoring the intervention group.
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Secondary outcomes

Win Back Control was significantly better at reducing other gambling related outcomes, such as gambling
symptom severity (PGSI), cigarette use, and client satisfaction

* Main limitations include high dropout rates in both treatment arms

18
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Assessment instruments Baseline (to) 8 weeks (t;) 24 weeks (t3)

1. Sociodemographics

2. Timeline Follow back for Gambling, Smoking and Alcohol
3. Patient Health Questionnaire for Depression (PHQ-9)

4. Generalised Anxiety Disorder Screener (GAD-7)

5. Adult ADHD Self-Report Scale (ASRS-V1.1)

6. PTSD-Screening according to the DSM-IV (PTSD-7)

7. Problem Gambling Severity Index (PGSI)

8. Gambling Symptom Assessment Scale (G-SAS)

9. Monetary Choice Questionnaire (MCQ)

10. Alcohol Use Disorders Identification Test (AUDIT)

11. National Institute on Drug Abuse Screening (NIDA ASSIST)
12. Drug Abuse Screening Test (DAST-10)

13. Suicidality Screener (P4-SCR)

oo X | X I X X X Mo X
T S o T - - - -

<

14. Client Satisfaction Questionnaire for Interventions (CSQ-I)

15. Negative effects according to Rozental X

25.06.2025 Problem Gambling and Its Relation to Delay Discounting Page19
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Monetary Choice Questionnaire (MCQ)

— 27 Decisions

— Example items:
— Would you prefer $54 today, or $565 in 117 days?
— Would you prefer $55 today, or $75 in 61 days?
— Would you prefer $31 today, or $85 in 7 days?

HYPERBOLIC DISCOUNTING

DISCOUNT

TIME

25.06.2025 Problem Gambling and Its Relation to Delay Discounting Page 521
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Evaluation of the MCQ

V=A/(1+kD),

— V= Reward today
— A = Reward after delay
— D= Number of days delay

— k = free parameter: Discounting rate

FHA) Universitat (/78
ey Zurich™

Example: $31 today or $85 in 7 days

V=$31, A= $85, D= 7. Solving for k results in a
k-value of .25

0.25 would be the indifference value.

If the delayed reward is selected, it can be
concluded from this item that the person's k value
is <0.25.

an individual k-value can then be calculated for
each participant. The higher this value, the more
it is discounted.

Gray et al. (2016),
Kirby et al. (1999)

25.06.2025 Problem Gambling and Its Relation to Delay Discounting Page 622
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Correlates of temporal discounting

Table 8.1 (continued)

Finding | Study population Study

College graduates

(mostly)
Bike/motorcycle College students Daugherty and Brase (2010)
helmet use
Seatbelt use = College students Daugherty and Brase (2010)
Seatbelt use - Adults Bradford et al. (2014)
Condom use with - Problem drinkers Celio et al. (2016)
alcohol intoxication
Condom use, general Problem drinkers Celio et al. (2016)

General clinic patients
Teenage clinic patients

Chesson et al. (2006)
Chesson et al. (2006)

College students

Chesson et al. (2006)

Prescription = Type 2 diabetes Reach et al. (2011)
compliance patients
= Type 2 diabetes Lebeau et al. (2016)
patients

College graduates
(mostly)

Chabris et al. (2008); Exp. 3

Eating healthy food

College _graduatcs

(mostly)

Overweight and obese
females

Chabris et al. (2008); Exp. 3

Appelhans et al. (2012)

Eating breakfast = College students Daugherty and Brase (2010)
Flu shots = | > age 50 Bradford (2010)
= Corporate workplace Chapman and Coups (1999)
employees
- College faculty/staff Chapman et al. (2001); Exp. 1
zgﬁg:wgscm - College students Daugherty and Brase (2010)

Universitat
Zurich™

Table 8.2 Summary of study findings describing the association between delay discounting an

health behavior commissions

iFindj.ng | Study population Study
Substance abuse )
Opioids™ + Opioid-dependent versus Madden et al. (1997)
controls
Alcohol® + | Problem drinkers versus Vuchinich and Simpson
| controls (1998)
Tobacco® + | Smokers versus controls Mitchell (1999)
Other stimulants® + | Cocaine-dependent versus Coffey et al. (2003)
| controls _
Marijuana® | Marijuana-dependent Johnson et al. (2010)
] ___f__versus controls I
Needle sharing + | Opioid users Odum et al. (2000)

Garbling
Pathological
gambling®

i ﬁathdlogiééi gamsiars

versus controls

Petry (2001b)

Problem gambling
plus substance

Problem gambling
substance abusers versus

controls

Petry and Casarella (1999)

Binge-eating +
disorder
Fast/convenience +

food consumption

 Females, aged 25-45

1 College employees

Davis et al. (2010)

Garza et al. (2016)

Overweight and obese

Appelhans et al. (2012)

| females
Snack consumption + | General sample Bradford et al. (2014)
Overeating College graduates Chabris et al. (2008);

(mostly)

Exp. 3

(Stevens, 2017)
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Research question 1: Hypotheses, method and results
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Question 1: Hypothesis

Background:
Subjects with gambling disorder discount more than those without gambling disorder (petry, 2001)

As shown in the meta-analysis by Amlung et al. (2017), among others, temporal discounting is related to the
severity and frequency of addictive behaviors.

Hypothesis: High temporal discounting is associated with stronger symptoms and higher severity of
problem gambling.

Question 1a: What is the relationship between time discounting and the symptoms of problem gambling?

Question 1b: What is the relationship between time discounting and the severity of problematic gambling

behavior?

25.06.2025 Problem Gambling and Its Relation to Delay Discounting Page25
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Question 1: Method

— Independent variables
— Time discounting: discount value of the Monetary Choice Questionnaire (MCQ)
— Time (numeric 0,8,26)
— Dependent variables
— Symptoms of problem gambling: Gambling Symptom Assessment Scale (G-SAS)
— Severity of problem gambling: Problem Gambling Severity Index (PGSI)

25.06.2025 Problem Gambling and Its Relation to Delay Discounting Page26
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Question 1: Method

— Multi-level analysis
— For question 1a an ICC of 0.14
— For question 1b an ICC of 0.00

= Random effects only for question 1a (Heck et al. 2013)
— R packages

— Ime4 (version 1.1-35.4; (Bates et al., 2014))

— robustimm (version 3.3-1; (Koller, 2016))

Page27
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Question 1a: Results

Mixed linear models for the scores on the Gambling Symptom Assessment Scale (G-SAS) with the discount factor and time as predictors

Criterion variable: Gambling Symptom Assessment Scale (G-SAS)

With imputed data Without imputed data With imputed data and robust
standard estimator

b SE b 95% CI P b SE b 95% CTI P b SE b P
Predictors
Model 1
Time -0.46 0.03 -0.51- -0.40 <.001 -0.61 0.04 -0.70 --0.52 <.001 -0.50 0.03 <.001
k-value 14.41 4.63 5.35-2347 002 19.65 5.30 9.30 -30.01 <.001 14.96 4.54 <.001

-0.51- -0.40
4.85-2245

Predictors Model

3

Time -0.46 0.65 -0.51 --0.40 <.001 -0.50 0.03 <.001

k-value 14.76 0.03 5.36-24.25 .002 15.02 4.54 .001

Predictors Model

4

Time -0.46 0.36 -0.53 --0.39 <.001 —0.67 0.06 -0.79--0.56 <.001 -0.51 0.04 <.001

k-value 13.88 5.97 2.19-25.56 002 15.18 5.86 3.72 - 26.64 01 13.94 5.85 017

Time: k-value 0.05 0.35 -0.62 - 0.72 .888 0.95 0.54 -0.10-2.01 .08 0.10 0.34 .760

*With time as a random effect Page28

** With the mean k-value as a random effect
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Question 1b: Results

Mixed linear models for the characteristics in the Problem Gambling Severity Index

(PGSI) with the discount factor and time as predictors
Criterion variable: Problem Gambling Severity Index (PGSI)

With imputed data Without imputed data With imputed data and robust standard
estimator

95% Cl1 95% CI
Predictors
Model 1
Time -0.38- -0.31 003 -0.41--031
k-value 3.67-12.95 3.26 4.92 -17.75
Predictors Model
2
Time -0.31 0.02  -0.36 --027 <.001 -0.37 0.03 -0.44--0.30 <.001 -0.32 0.02 <.001
k-value 12.67 332 6.16 - 19.18 <.001 10.49 3.61 343-17.55 <.001 14.73 3.59 <.001
Time: k-value -0.40 0.21 -0.82 - 0.02 061 0.19 0.33 -0.46 - 0.83 57 -0.49 0.23 034
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Summary of the results: Overview

— Hypothesis 1: \/

— Greater temporal discounting is significantly positively related to the symptoms and severity of
problem gambling.
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Research question 2: Hypotheses, method and results
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Question 2: Hypothesis

Background:

High temporal discounting has already been identified as a predictor of non-adherence in diabetics and
breast cancer patients (Reach, 2012; Vaughn et al., 2021).

Correlation of temporal discounting to study dropout in younger players (Mena-Moreno et al. 2022)

Hypothesis: Study participants with higher values in temporal discounting at baseline show less
adherence.

Question 2

— Is time discounting a predictor of participant adherence?
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Question 2: Methods

— Two variables for operationalizing adherence
— Completed WBC intervention modules
— Poisson regression: stats (version 4.4.0; (R Core Team, 2021))
— Negative binomial model: MASS (version 7.3 - 60.2; (Venables & Ripley, 2002))
— Non-participation in the two follow-up examinations (0, 1, 2)

— Multi-minal logit model: VGAM (version 1.1 - 11; (Yee, 2015))
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Question 2: Results

Negative binomial model

Criterion variable: Number of completed WBC modules

Predictors b SE 95% CI p
(Intercept) 0.97 0.12 0.75-1.20 <.001
k-value at baseline -1.16 0.98 -3.06-0.76 236

Note. N = 183, participants in the WBC condition

the data set with imputed data was used
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Question 2: Results

Multinomial logit model

Criterion variable: Missing measurement time points

Predictors b SE 95% CI p

(Interzept):1 -1.35 0.22 =178 =<(.93 <.001
(Intercept):2 -1.62 0.23 -2.06--1.18 <.001
k-value at baseline: 1 -4.05 2.20 -8.35-0.25 0.065
k-value at baseline:2 -0.45 1.91 -4.18 -3.29 0.814
Note. N = 348

the data set was used without imputed data
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Summary of the results: Overview

— Hypothesis 2: x

— The correlation between the time discounting and the number of completed WBC modules and the
number of missing questionnaires could not be confirmed.
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Question 3: Hypothesis

Background:
Temporal discounting as a trait (odum, 2011)
Nevertheless changeable (Rungetal., 2019).

— Lower time discounting in former smokers at the follow-up measurement 12 months after treatment
than at baseline (secades-villa et al., 2014).

— Temporal discounting can be changed by episodic future thinking (vaughn et al., 2021)
Hypothesis: The temporal discounting decreases over the course of the study.

Question 3:
— How does the temporal discounting change over the course of the study?
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Question 3: Method

— Independent variables
— Time (numeric, 0, 8, 206)
— Intervention group (binary)
— Dependent variables
— Time discounting: discount value of the Monetary Choice Questionnaire (MCQ)

— Multi-level analysis
— ICC from 0.57
— R packages
— Ime4 (version 1.1-35.4; (Bates et al., 2014))

— robustimm (version 3.3-1; (Koller, 2016))
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Question 3: Results

Mixed linear models for the change in temporal discounting over the various measurement points.

Criterion variable: k-value of time discounting

With imputed data and robust
standard estimator

With imputed data Without imputed data

Predictors SE b
Model 1

95% C1 r SEb 95% CI

-7.072e-04 1.474e-04 -9.96e-04 - <.001 -7.044e-04  3.194e-04 -1.34e-03 -6.212¢-04 1.071e-04

-4.18e-04

-7.85e-05

Time -7.072e-04 1.474e-04 -9.96e-04 - <.001 -6.954e-04  3.200e-04  -1.33e-03  .031 -6.216e-04 1.070-04  <.001
-4.18e-04 -
-6.86e-05
Researchgroup  -5.315e-03 7.280e-03  -1.95e-02 466 -7.013e-03  8.279¢-03 -2.32e-02 398 -5.457e-03  5.982¢-03 362

8.95e-03

25.06.2025

9.25e-03
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Summary of the results: Overview

— Hypothesis 3: \/

— The time discounting decreases significantly over the course of the study and the therapy in both
the intervention and the active control group.
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Research question 4: Hypotheses, method and results
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Question 4: Hypothesis

Background:

— Lower time discounting in former smokers at the follow-up measurement 12 months after treatment than
at baseline (secades-villa et al., 2014).

— Temporal discounting as a mediator of the relationship between stress and smoking (rields et al. 2009)

Hypothesis 4: The effect of CBT on relevant variables is mediated by time discounting.

Question 4:

— Can temporal discounting be identified as a mediator between cognitive behavioral therapy (CBT)

and various symptoms?
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Question 4: Method
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Question 4: Method

— Bootstrap mediation analyses

— mediation (version 4.5.0; (Tingley et al., 2014))

— Change scores of all AV and the MCQ
— Between baseline and 1st follow-up (8 weeks)
— Between baseline and 2nd follow-up (6 months)
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Question 4: Results for gambling symptoms and change score

Bootstrap mediation analysis: The effect of the intervention group on changes in the G-SAS mediated by changes in the k-value was investigated

Change scores between baseline and week 8 follow-up Change scores between baseline and 6 months follow-up

estimate 95% CI p estimate 95% CI P

ACME 0.01 -0.15-0.20 93 -0.05 -0.39-0.23 71
ADE -0.53 -2.90-1.86 .65 4.19 1.71 - 6.65 <.001
Total effect -0.52 -2.89 - 1.87 .66 4.14 1.68 - 6.60 .001

Prop. Mediated 0.00 -0.59-0.70 99 -0.01 -0.13 - 0.06 71

N =345

ACME: average indirect effect; ADE: average direct effect.
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Question 4: Results for problem gambling severity and change score

Bootstrap mediation analysis: The effect of the intervention group on changes in the PGSI mediated by changes in the k-value was investigated

Change scores between baseline and week 8 follow-up Change scores between baseline and 6 months follow-up

estimate 95% C1 p estimate 95% CI P

ACME 0.01 -0.08-0.10 .884 -0.02 -0.14 - 0.09 167
ADE 1.73 0.44-3.04 <.001 2.16 0.89 - 3.38 <.001
Total effect 1.74 0.44 - 3.06 011 2.14 0.87 - 3.38 <.001
Prop. Mediated 0.00 -0.07 - 0.08 .882 -0.00 -0.09 - 0.05 767

N =345

ACME: average indirect effect; ADE: average direct effect.
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Question 4: Results for nicotine use and change score

Bootstrap mediation analysis: The effect of the intervention group on changes in nicotine consumption mediated by changes in the k value was

investigated

Change scores between baseline and week 8 follow-up Change scores between baseline and 6 months follow-up

estimate 95%6 €1 P estimate 95% CI P

ACME -0.13 -1.57-1.01 .82 -0.33 -2.57-1.59 12
ADE -9.74 -25.65-5.93 23 43.19 25.94 - 60.20 <.001
Total effect -9.86 -25.81-5.90 23 42.86 25.80 - 59.89 <.001
Prop. Mediated 0.00 -0.32-0.39 .85 -0.00 -0.07- 0.04 R 74
N =345

ACME: average indirect effect; ADE: average direct effect.
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Question 4: Results for depression, anxiety and change score

Bootstrap mediation analysis: The effect of the intervention group on changes in the PHQ9 and GAD7 mediated by changes in the k value was

investigated

Change score of the PHQ9 between baseline and 6 months follow- Change scores of the GAD7 between baseline and 6 months

up follow-up

estimate 95% CI p estimate 95% CI P

ACME -0.01 -0.13-0.08 7 -0.01 -0.09- 0.07 .88
ADE 2.50 1.42 - 3.57 <.001 3.86 2.74 -5.03 <.001
Total effect 2.49 1.41 -3.54 <.001 3.86 2.72 -5.03 <.001
_Prop. Mediated -0.00 -0.06 - 0.03 77 -0.00 -0.03 -0.02 .88
N =345

ACME: average indirect effect; ADE: average direct effect.
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Summary of the results: Overview

— Hypothesis 4: 3¢

— Time discounting could not be identified as a mediator between the intervention and the symptoms,
the severity of gambling behavior, nicotine consumption, depression and anxiety symptoms.
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Summary of the results: Overview

— Hypothesis 1: \/

— Greater temporal discounting is significantly positively related to the symptoms and severity of
problem gambling.

— Hypothesis 2: ¢

— The correlation between the time discounting and the number of completed WBC modules and the
number of missing questionnaires could not be confirmed.

— Hypothesis 3: \/

— The time discounting decreases significantly over the course of the study and the therapy in both
the intervention and the active control group.

— Hypothesis 4: x
— Time discounting could not be identified as a mediator between the intervention and the symptoms,
the severity of gambling behavior, nicotine consumption, depression and anxiety symptoms.
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Conclusion and Discussion

— Positive correlation between time discounting and problem gambling

— Time discounting decreases together with the symptoms and severity

— Causal, moderating or mediating effect? -> RCT with passive control group

— Episodic future thinking to directly influence temporal discounting (in addition to (online-)CBT)?
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Limitations

— Secondary analysis
— High dropout rate of 76%.
— Data collection via self-report only
— No formal diagnosis according to ICD-11 or DSM-V criteria
— Inclusion and exclusion criteria from Boumparis et al. (2023)
— No severe substance use disorder
— Did not go through a manic phase or psychosis

— No suicidality higher than "minimal risk"
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Evaluation of the MCQ in R

— R syntax (cray etal. 2016)
— Based on the premise that there is a finite number of answer combinations

— The following values are listed in a table for each combination:

— k-value

— ICR value (immediate-choice-ratio)

— Consistency value
— These values from the table were then transferred to our empirical data.
— People with a consistency value < 0.7 should be excluded (Gray et al., 2016)

— Six people were excluded (only three people for question 2)
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Discounting over time

— Behavioral economic measure of the reduction in the present value of an outcome when its receipt is
delayed (Mazur, 1987)

— For time discounting tasks, people must choose between small rewards that are available immediately
and larger rewards that are only available after a certain period of time.

— With systematically varying rewards and varying time delays, choice preferences can be calculated for
each person.

— A facet of impulsivity (Aisle, 1975; Mazur, 1987; Stevens, 2017)
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Impulsiveness

— Model of the causes of
gambling participation and the
etiology of gambling-related
disorder (williams, 2015)
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Die Schattierung verdeutlicht das Gefdhrdungspotenzial, das das Verhalten/
die Einstellung fiir ein zukiinftiges problematisches Spielverhalten darstellt:

1 geringes Gefahrdungspotenzial
= mittleres Gefahrdungspotenzial
Bl hohes Gefihrdungspotenzial

Die Breite der Pfeile zeigt die Starke
der Auswirkung an.
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