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Abstract

The consumption of tobacco, alcohol, and unhealthy foods is considered the three key factors
contributing to preventable morbidity and early mortality worldwide. Inhibitory Control Training
(ICT) is suggested as an intervention to reduce behaviours linked to deficient inhibitory control.
However, evidence supporting its efficacy on clinical and at-risk populations is lacking. Here,
we provide new meta-analytic evidence about the efficacy of ICT in reducing overeating, alcohol
consumption, and cigarette smoking in clinical and at-risk populations. Our meta-analysis
encompassed fifteen articles, comprising sixteen studies and data from one thousand two hundred
and sixteen participants. Nine studies focused on eating behaviour, four on alcohol consumption,
and three on cigarette smoking, and they focused on the following clinical and at-risk conditions:
overweight, obesity and eating disorders; alcohol use disorder and hicavy drinking habits; tobacco
use disorders or nicotine dependence. In all the studies, [CT was employed as a stand-alone
intervention. We performed meta-analyses to evaluate the effects of ICT on behavioural
outcomes at post-training (short-term) and at follow-up (long-term), and meta-regressions to test
the role of the following moderators: target behaviour; training paradigm, setting; training
duration; and number of sessions. Results indicated no significant differences between the
experimental and control conditions, both in the short and long-term. Furthermore, none of the
considered moderators had a significant influence on ICT effects. These results suggest caution
in the use of ICT as a stand-alone psychological intervention for excessive alcohol and food
consumption, and cigarette smoking in clinical and at-risk populations, and suggest further

investigation on the effectiveness of ICT when delivered alongside other treatments.
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1. Introduction



Health-related risk behaviours encompass actions or habits that increase the likelihood of an
individual developing health issues or chronic diseases (World Health Organization, 2008;
National Center for Chronic Disease Prevention and Health Promotion, 2014). Notably, the
consumption of tobacco, alcohol, and unhealthy foods are recognized as the three key factors
contributing to preventable morbidity and early mortality worldwide (Steel et al., 2018; Ma et

al., 2000; Global Burden of Disease Collaborative Network, 2021).

Tobacco use among adults is associated with over 50 serious health conditions, including various
cancers and chronic diseases such as eye disorders, cardiovascular diseases, chronic obstructive
pulmonary disease, and diabetes. It is estimated that tobacco use causes more than 8 million
deaths worldwide each year and leads to the loss of 56.4 million disability-adjusted life years
(DALYs). A DALY represents the cumulative loss of one year of fuil health, which includes both
years of life lost due to premature mortality and years of healthy life lost due to disability from
prevalent diseases and health conditions in a population. Of these deaths, more than 7 million are
directly attributable to smoking, while around 1.3 million results from nonsmokers’ exposure to
second-hand smoke. Additionally, sinoking during pregnancy increases the risks of ectopic
pregnancy, low birth weight, and preterm birth. Babies and children exposed to second-hand
smoke are at a higher risk for sudden infant death syndrome, respiratory illnesses, and cognitive
impairments (Livingston et al., 2020; Le Foll et al., 2022; Safiri et al., 2022; Agache et al., 2024).
In 2016, alcohol consumption was associated with approximately 3.0 million deaths worldwide,
as well as 131.4 million DALY (Shields et al., 2020). A substantial majority of these fatalities
were linked to noncommunicable diseases, including liver disease, heart disease, and various
forms of cancer, as well as mental health and behavioural conditions such as depression and

anxiety.

A smaller proportion of deaths is attributed to both intentional and unintentional injuries, which
includes falls, drowning, burns, sexual assault, intimate partner violence, and suicide, as well as

communicable diseases like tuberculosis and HIV. Notably, individuals aged 20 to 39 years were



disproportionately affected, with this age group experiencing the highest percentage (13%) of

alcohol-attributable deaths (WHO, 2024).

Unhealthy diets rich in sodium, sugar, trans fats, and saturated fats are linked to an estimated 5
million deaths and 187.7 million DALYs (Qiao et al., 2022). The major health implications
related to these unhealthy dietary patterns include type 2 diabetes and several types of cancer,
including breast, stomach, and colorectal cancers, along with digestive disorders. Each year,
approximately 1.89 million deaths are connected to excessive sodium consumption, which
significantly contributes to the development of high blood pressure and increases the risk of
cerebrovascular disease, kidney disease, and cardiovascular disease (Murray et al., 2020).
Additionally, the consumption of foods high in sugars poses additional health risks, particularly

concerning dental health, as it contributes to tooth decay (Baker & Edlund, 2019).

Health risk behaviours frequently co-occur (Coups ¢t al., 2004; Fine et al., 2004; McAloney et
al., 2013; Poortinga, 2007). For instance, a strong correlation has been found between alcohol
consumption and smoking (Héroux ct al., 2012; Laaksonen et al., 2002; Poortinga, 2007).
Additionally, studies indicate that smokers are less likely to choose foods classified as healthy or
prepared in a healthy manner (Larson et al., 2007). Similarly, individuals who consume alcohol
tend to make less healthy food choices compared to those who abstain from alcohol

(Papadopoulou et al., 2017).

Despite extensive evidence of the physical harms associated with tobacco use, alcohol

consumption, and unhealthy diets, these behaviours remain common.

Their persistence, even among those who understand the risks, suggests that these issues are not
merely a matter of knowledge or choice. Instead, they reflect deeper psychological and
neurocognitive processes that influence how individuals experience reward, manage their
emotions, and regulate impulses. The strong tendency for these behaviours to occur together

further indicates shared vulnerability mechanisms that predispose some individuals to engage in



multiple health-risk behaviours. Identifying these mechanisms is crucial because interventions
focused solely on educating about specific behaviours rarely lead to lasting change. Effective
prevention and treatment require a better understanding of the fundamental psychological

processes that drive vulnerability across various risky behaviours.

Understanding the psychological mechanisms that increase an individual’s vulnerability to
developing one or more of these health risk behaviours is crucial for creating psychological
interventions. Such interventions aim to reduce the negative impacts of these behaviours on both

individuals and society as a whole.

The I-PACE model (Brand et al., 2019) has proved to be particularly influential. The Interaction
of Person-Affect-Cognition-Execution model draws on recent empirical findings from various
problematic behaviours, including pathological gambling, cxcessive internet or gaming use,
compulsive buying, overeating, problematic sexuvai behaviour, and substance use. The model
suggests that risky behaviours, including unhealthy lifestyle choices, share several traits. A
defining attribute is the self-reported difficulty in resisting the impulse to engage in one or more
of these approach behaviours, actions aimed at immediate gratification, pleasure, or relief from
negative feelings. This difficulty closely relates to reduced inhibitory control (IC), the mental

process for controlling impulses or suppressing inappropriate actions.

IC denotes the cognitive system's capacity to ignore and suppress irrelevant or maladaptive

stimuli, thoughts, and actions (Gorfein & MacLeod, 2007; Logan & Cowan, 1984).

Within the realms of neuroscience and cognitive science, IC is recognized as a multi-domain
executive function that plays a vital role in adapting to shifting task demands, making it an
essential element of behavioural regulation (Diamond, 2013; Watson & Bell, 2013; Wiebe et al.,
2012). Given its pivotal role in regulating impulses across a range of maladaptive behaviours, IC

represents a promising target for intervention. However, despite its theoretical importance,



evidence-based therapeutic approaches aimed at improving IC or reducing impulsivity remain

limited.

Evidence-based psychological interventions to enhance control over impulsivity are scarce,
mainly due to the small number of studies and the methodological heterogeneity across existing
research. A recent systematic review by Aguilar-Yamuza and colleagues (2024) identified only
seven studies, out of an initial pool of 764, that examined interventions for six distinct impulse
control disorders: gambling, pornography use, shopping, internet use, social media use, and
computer gaming. Across these studies, six different psychological approaches were used:
motivational interviewing combined with cognitive-behavioural therapy, bias modification
treatment, simultaneous addiction substitution or recovery, cognitive-behavioural therapy,
acceptance and commitment therapy, and dialectical behaviour therapy. This limited and
disparate evidence base underscores the lack of consolidated, empirically supported methods for
enhancing inhibitory control. An important exception to the limited evidence is the more

substantial body of research supporting Inhibitory Control Training (ICT).

ICT is a psychological intervention designed to reduce health-related risk behaviours. It has
primarily been used to address excessive food consumption (McGreen et al., 2023; Hall, 2012;
Hofmann et al., 2009), high levels of alcohol intake (Field & Jones, 2017; Lopez-Caneda et al.,
2014; Houben & Wiers, 2009; Murphy & Garavan, 2011), and cigarette smoking (Wang et al.,

2022; Silva et al., 2021; Luijten et al., 2011; Adams et al., 2017a; Billieux et al., 2010).

ICT is viewed as a "bottom-up" intervention that helps individuals manage their automatic
impulses toward specific stimuli (Veling et al., 2017). This approach is grounded in classical
paradigms of IC and involves tasks such as the Stop Signal Task (Logan & Cowan, 1984), the

Go/No-Go Task (Newman & Kosson, 1986), and the Antisaccade Task (Hallett, 1978).

Each of these tasks assesses different facets of IC. The Stop Signal Task (SST) and the Go/No-

Go task focus on the ability to manage pre-existing or habitual motor responses. In the SST,



participants respond quickly to a 'go' trial, such as pressing a button when they see a left or right-
pointing arrow. They must then inhibit their response on a stop trial. Conversely, in the Go/No-
Go task, participants must press a button when they encounter a target stimulus (Go trials) and
refrain from responding to non-target stimuli (No-Go trials) (Falkenstein et al., 1995). The SST
interrupts an already initiated response or behaviour, while the Go/No-Go task evaluates response
initiation (Pastor et al., 2021). The Antisaccade task assesses oculomotor inhibition rather than
general motor inhibition. In this task, participants must avoid making an eye movement (saccade)
toward a stimulus that appears after a cue and quickly redirect their gaze in the opposite direction

(Giel et al., 2013).

Typically, ICT uses stimuli directly related to the problematic behaviour, such as images of
palatable foods, alcohol, and cigarettes. These protocols are cfien referred to as “behaviour-
specific ICT” in contrast to “neutral ICT”, which employs stimuli unrelated to any behaviour.
The rationale for using behaviour-specific ICT to reduce unhealthy or harmful behaviours is that
repeatedly inhibiting responses to target stimuli diminishes their motivational salience (Adams
et al., 2017b), ultimately leading to their devaluation (Frischen et al., 2012; Verbruggen et al.,

2014; Wessel et al., 2014; Veling et al., 2017; Lawrence et al., 2015; Necka & Naskret, 2021).

Although the theoretical rationale for ICT is well established, empirical findings regarding its

effectiveness are far less consistent.

Recent comprehensive meta-analyses examining the efficacy of ICT in addressing excessive
consumption behaviours have produced varied results. While Allom and colleagues (2016) and
Jones and colleagues (2016) noted minor to moderate effects of ICT on excessive food and
alcohol consumption, more recent findings by lannazzo and colleagues (2024) suggest that
significant effects of ICT on behavioural outcomes are observed mainly in food-specific studies.
These contrasting outcomes may stem not only from the different numbers of studies analysed

but also from variations in methodology, particularly regarding inclusion and exclusion criteria.



For instance, Jones and colleagues focused exclusively on individuals aged 18 and older, while
lannazzo and colleagues (2024) encompassed studies involving children and adolescents, and
Allom and colleagues (2016) did not specify the age ranges of participants in their analyses.
Moreover, none of their meta-analyses required the presence of a clinical condition as a criterion
for inclusion. Instead, they combined individuals with clinical diagnoses (e.g., obesity, eating
disorders, and alcohol or tobacco use disorders), at-risk groups (e.g., those with overweight issues

and heavy drinking habits), and healthy individuals.

As a result, there remains limited, specific evidence concerning the efficacy of ICT in addressing
excessive food and alcohol consumption, or cigarette smoking, among clinically diagnosed and
those in at-risk populations. This shortcoming represents a significant gap in the literature that

our meta-analysis intends to address.

In this study, we focused exclusively on research invoiving clinical and at-risk populations,
where unhealthy habits pose considerable challenges to health and well-being. We further limited
our scope to adults aged 18 and older, as this is a commonly used threshold in research and
reflects legal adulthood. Tndeed, children and adolescents may exhibit different behavioural
patterns and responsiveness to ICT interventions compared to adults, in part due to ongoing

cognitive development and maturation, which occurs along a continuum.

Our objective is to contribute meaningfully to this area of research by evaluating the effects of
ICT training in these populations. Specifically, we aimed to address the following questions: (a)
Is ICT effective in clinical and at-risk populations, in both the short and long term? (b) Do the
effects of ICT vary among the different behaviours examined? (c) Do specific training features

influence the efficacy of ICT interventions?

Those questions were motivated by several considerations. First, when working with clinical and
at-risk populations, it is essential to ascertain whether the effects of an intervention not only

manifest immediately after training (short-term effects) but also whether they endure over time



(long-term effects). Second, although excessive food consumption, alcohol use and cigarette
smoking, are linked to similar cognitive and motivational processes (and by implication,
overlapping neural substrate also), prior research suggests that ICT may affect these behaviours
differently (Iannazzo et al., 2024). Third, from both theoretical and clinical perspectives, it is
critical to identify which training parameters yield the strongest outcomes. Relevant features
include the training paradigm employed (e.g., Go/No-Go, Stop-Signal Task, antisaccade), the
number and duration of training sessions, and the setting in which training occurs (laboratory vs.

home-based).

To address these questions comprehensively, we conducted a series of meta-analyses and meta-

regression analyses in our study.

2. Methods
The study is reported following the PRISMA guidelines (Liberati et al., 2009; Page et al., 2021;
See Table S1 of the Supplementary materials for PRISMA checklist). The study was pre-

registered (https://www.crd.york.ac.uk/PROSPERO/view/CRD42021232571).

2.1 Literature search
The search was conducted on articles published up to October 2025, and in the following
databases: PubMed, APA PsychINFO and Web of Science. The Boolean strings are reported in

the supplementary materials.

2.2 Eligibility criteria

The inclusion criteria were as follows: (1) primary studies published in peer-reviewed journals;
(2) Randomised Controlled Trials (RCTs) with an intervention group (ICT, either based on
Go/No-Go, Stop-Signal or Antisaccade task paradigms) and a control group (comprising either

no training, or neutral ICT or other cognitive training); (3) presence/availability of behavioural



outcomes measures (means and standard deviations); (4) involving participants over 18 years of
age; (5) samples consisting exclusively of individuals exhibiting unhealthy behaviours associated
with clinical or at-risk conditions, including binge eating disorder, bulimia nervosa, overweight,

obesity, alcohol use disorder, heavy drinking, nicotine dependence, or tobacco use disorder.

The exclusion criteria were as follows: (1) review articles (scoping, narrative or systematic),
although relevant systematic reviews were retained during screening for identifying potentially
relevant primary studies; (2) studies not published in English; (3) studies involving non-human
populations; (4) studies reporting participants under 18 years of age; (5) studies combining ICT
with other structured interventions, such as cognitive-behavioural therapy or non-invasive brain

stimulation.

2.3 Quality assessment

The included studies were evaluated for quality using the Appraisal tool for Cross-Sectional
Studies (AXIS) (Downes et al., 2016). Items 7, 13, 14, and 19 were excluded from the assessment
because they did not apply to the present study (e.g., item 7: “Were measures undertaken to
address and categorise non-responders?”).

Two authors independeritly performed the critical appraisal of the included studies (GG, FM). In

cases of discrepancies between the two reviewers, a third reviewer resolved the conflicts (EM).

2.4 Data extraction

Two authors (BDC and EM) conducted data extraction. In case of disagreement, a third author
(EDR) evaluated the discrepancies and solved them by consensus. Authors extracted the
following information from each article: (a) study characteristics: authors, year of publication;
(b) participants characteristics (sample size, age, sex, presence of binge eating disorder, bulimia
nervosa, overweight and obesity, alcohol use disorder/heavy drinking, nicotine dependence/

tobacco use disorder); (c) training characteristics: paradigm (SST, Go/No-Go or antisaccade),


https://www.zotero.org/google-docs/?cQP3LY

training duration and number of sessions; (d) study design: type of control condition; laboratory
vs. real world setting; presence of follow-up; (¢) mean and standard deviations of behavioural
outcomes and direction of change in the outcome (increase or decrease). Importantly, to allow a
comparison, some of the signs of the ICT behavioural outcomes effect sizes have been reversed.
For example, a decrease in daily cigarette consumption indicates a reduction in unhealthy
behaviours. Thus, when comparing post-ICT training in experimental and control conditions, a
negative effect size reflects the effectiveness of the training. Conversely, a decrease of the
percentage of days abstinent from alcohol consumption typically signals a worsening of

unhealthy behaviours.

In this case, the effect size was reversed to ensure consistent interpretation. This adjustment
ensures that a negative effect size always means improved health-related behaviours, while a
positive effect size denotes a worsening of unhealthy behaviours in experimental versus control

conditions.

2.5 Statistical analysis
The analysis was conducted using R (version 4.3.0, R Core Team, 2023) and the metafor package

(version 4.2.0, Viechtbauer & Viechtbauer, 2015).

To evaluate the difference between experimental and control conditions we have employed a
random-effects meta-analysis model. Specifically, we have conducted three meta-analyses. In
the the first we have compared the effect sizes between the two post training measurements (T1-
experimental vs. T1-control condition) on the selected behavioural outcome; the second and the
third were then conducted comparing the effect sizes between the two follow-up measurements
(T2-experimental vs. T2-control condition) on the selected behavioural outcome, one with and
one without outliers. For all the models, we have employed “SMD” (standardised mean

difference) measure in the escalc function from the metafor package that computed the Hedges’



g (Hedges, 1981). We estimated the between-studies heterogeneity (72 and the I? statistics
representing the percentage of total variability due to real heterogeneity and not sampling
variability. We explored the presence of publication bias using the funnel plot (Sterne et al.,
2005) and tested the funnel plot asymmetry with the Egger’s regression test (Sterne & Egger,
2005). Crucially, in the presence of heterogeneity and a limited number of studies, results need

to be interpreted with caution (e.g., Sterne et al., 2011).

Finally, to investigate the presence of differences between the three behaviours considered and
to assess if the training features could represent ICT effect’s moderators, two random-effects
meta-regression models were performed, one with and one without outliers. In details, we have
explored the impact of the following moderators: behaviour targeted (food consumption vs
alcohol consumption vs cigarette smoking), training paradigm (SST, Go/No-Go or antisaccade,
setting (lab vs home), training duration (number of wecks), and number of sessions on the effect
sizes. For all the analyses, the significance level considered for the p-value was 0.05. All relevant
data and R scripts are available at the following OSF link (https://osf.i0/7sdvj/).
3. Results

3.1 Selection and inclusion of studies

A total of 5,411 items were found: 3145 on Pubmed, 265 on APA PsychINFO, and 2001 on Web
of Science. After removing duplicates, 3895 articles remained; after title and abstract screening,
3842 were excluded, and the remaining 53 were assessed for eligibility. Of these, 38 articles were
subsequently excluded after the full-text screening, leaving 15 articles, and 16 studies, included

in the analyses.

The reasons for study exclusion are reported in the PRISMA flow chart (Figure 1). Screening
was conducted independently by at least two reviewers using the web application “Rayyan”

(Ouzzani et al., 2016).


https://www.zotero.org/google-docs/?dGgaYL

The selection of included articles, as well as the process of data extraction, was double-checked.
For article inclusion, two reviewers (BDC and EM) independently and blindly screened the full

set of articles Any discrepancies were resolved by a third reviewer (EDR) through consensus.

| Identification of studies via databases and registers

—y
= Records identified from: Records removed before
= Databases (n = 5411) screening:
g PubMed (n = 3145) Dupilicate record removed
E PsycINFO (n= 265) (n=1516)
= WebOfScience (n= 2001)
— )
Records screened »| Records excluded
(n =3895) (n=3842)
> Reports sought for retrieval »| Reports not retrieved
= (n=53) (n=0)
3
=4
g '
Reports assessed for eligibility Reports excluded (n =38)
(n=153) >
Study protocol {ni = 2)
-Not ICT (n =2)
-Not RCT (n=4)
h— - ICT in combination with other
e treatments (n = 3)
v - Participants under 18 years of
— — 1 age (n=4)
° Stu_dles included in review | - No behavioural outcome (n=2)
= g‘ = 12; ¢ nchudedatud - Participants with different
= (nefo1 5) OF InCluced,QUALS diagnosis/characteristics (n = 21)
= - Participants overlap with
another study (n=1)
—

Figure 1: The flowchart depicts the systematic literature review search and study
selection process following PRISMA guidelines. The figure illustrates the number of
records identified, screened, and included at each stage, leading to the final selection of
studies for meta-analysis.

3.2 Quality assessment

The 15 included articles were of high quality (see Table S2 in the supplementary materials),
meeting on average 90.44% (SD = 12.72) of the required criteria. Inter-rater consistency between
the two reviewers (GG, FM) was high, with an 87% agreement across all criteria. The main

limitations identified were the absence of power analysis and justification of sample sizes.

3.3 Characteristics of the included studies



The included articles were published between 2012 and October 2025 and involved a total of

1,216! participants. Table 1 summarises the characteristics of the articles included in the analysis.

I refers to sum of the final sample size included in the analyses of each study



Table 1: Overview of the studies included in this meta-analysis, highlighting key characteristics such as behaviour targeted, population and/or
clinical condition, experimental training paradigm and control condition, setting, number of sessions and training duration, as well as sample
size and outcome measures.

Exp Control Control Control Control
Numbe Traini G y Gr Exp.group Exp.group Gro Group group Exp.
Population/ r of raining roup oup pre training | post training uP post follow Group
Authors | Behavior Clinical Exp.trainin Control session duration sal_nple sal.nple Outcome | mean (sd) mean (sd) pre training trainin up mean | follow-u
o p-training . . ks) size size mean (sd) g P P
and year | targeted condition paradigm condition | Setting S (wee measure mean (sd) (sd) mean (sd)
Weekly
Houben Behavior alcohol
etal. Heavy specific consumpt | 27.077 21.038 24.367 26.883
(2012) Alcohol | drinkers Go/No-Go Beer go lab 1 1.00 27 30 ion (12.87) (17.71) (12.63) (17.38)
Obesity.
Overweight Energy
Lawrence & Behavior intale
etal. disinhibited | specific Neutral keal (24- |2233.58 2013.16 2006.74 2025.87
(2015) Food eating Go/No-Go Go/No-Go |home |4 4 32 37 hour) (551.07) (570.98) (515.14) (644.48)
Eyes Number
Giel Behavior wander of binge
et al. Binge eating | specific across the eating
(2017) Food disorder Antisaccade | screen lab 3 3 10 10 episodes | 9.4 (4.7) 4.2 (3.5 10.9 (5.9) 4.2 3.7
Behavior
Preuss et Obesity and | specific 1.74
al. (2017) | Food overweight | SST TAU lab 4 12.00 32 38 EDE-Q |[2.92(0.96) 1.95 (1.09) 2.97 (1.32) 1.88 (1.01) |(0.18) 1.77 (0.18)
Behavior Reductio
Stice et Overweight | specific Neutral n in body
al. (2017) | Food and obesity | Mixed ICT! | Mixed ICT | lab 4 4 20 21 fat 45.9 (8) 44.9 (8.3) 42.5(8.9) 42.6 (9.2)
Mean
Behavior Number
Jones Behavior specific of Heavy
et al. Heavy specific categorizati Drinking 3.04
(2018)a | Alcohol | drinkers Go/No-Go on task 2 home |14 4 54 50 Days 5.41 (3.89) 2.96 (2.59) 5.38(3.33) 3.26 (2.51) |(2.06) 3.06 (2.67)
Mean
Number
Jones IS\I§:¥tral of Heavy
et al. Heavy Behavior Drinking 3.15
(2018) b | Alcohol | drinkers specific SST home |14 4 49 52 Days 5.16 (3.57) 3.84(3.31) 6.19 (3.61) 3.5(2.88) (2.85) 4.1(3.04)
Behavior
Bos et al. | Cigarette | Tobacco use | specific Neutral Daily 13.96 12.53
(2019) s disorders Go/No-Go Go/No-Go | home 14 2 54 53 cigarette | 18.12(7.12) [12.97(5.95) |19.48(6.74) [13.75(7.1) [(7.29) (8.19)




consumpt
ion

Bulimia Binge
Chami nervosa and | Behavior eating
etal Binge eating | specific Neutral frequenc 10.24
(2020) Food disorder Go/No-Go Go/No-Go | home |28 4 32 30 y 12.97 (7.86) [9.66 (7.15) 13.9(8.59) 13.17 (8.43) | (0.15) 6.62 (6.22)
Carbine Behavior Caloric
etal. Overweight | specific Neutral intake 2377.94 2220.81 2285.92 22314 2121 2309.23
(2021) Food and obesity | Go/No-Go Go/No-Go | home 16 4 52 48 (Kcals) (719.193) (656.31) (709.58) (591.19) (631.92) [ (794.88)
Scholten Behavior Cigarette
etal. Cigarette | Nicotine specific s per 19.72
(2021) S dependence | Go/No-Go Brochure home 5 5 54 52 week 56.4 (38.47) [26.94 (37.17) | 57.21 (43.44) | (31.17)

Binge eating
Cardi disorder and | Behavior Binge
et al. Bulimia specific eating
(2022) Food Nervosa Go/No-Go Wait list home 10 2 34 43 scale 20.7 (10.3) 18.24 (10.08) | 22.8 (8.84) 22.17 (8.54)

Percentag

Grieder Behavior e of days
et al. Alcohol use | specific Neutral abstineit
(2022) Alcohol | disorder Go/No-Go Go/No-Go | lab 1 12 25 20 (TLFB) |23.7(22.5) 94.8 (7.4 13 (14.8) 82.3 (30.6)

Bulimia Ringe
Keeler nervosa and | Behavior cating
et al. Binge eating | specific frequenc 10.9
(2022) Food disorder Go/No-Go TAU home |28 4 34 34 y 16.1 (8.3) 12.6 (8.1) 149 (74 11.7 (6.7) (8.6) 13.2 (8.2)
Stice Behavior Neutral
et al. Overweight | specific mixed ICT Binge
(2022) Food and obesity | Mixed ICT! ¢ lab 4 4 37 59 eating 4.3 (11.5) 3.2(8.1) 5.2(13.3) 4(11.9) 0.2 (0.6) [0.2(0.9)
Motka et | Cigarette | Nicotine Neutral Cigarette 16.62 16.05 15.59
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Notes: SST= Stop Signal Task; EDE-Q: Eating Disorder Examination; TAU=treatment as usual; TLFB:The Alcohol Timeline Followback

1) Mixed ICT: Go/No-Go + SST + Respond-signal + Dot-probe + Visual-search

2) Categorized alcohol and stationery pictures without any requirement for inhibition




Nine studies examined the effects of ICT on food consumption, four on alcohol consumption,
and three on cigarette smoking. Eleven studies used the Go/No-Go paradigm, two utilised the
Stop Signal Test (SST), one study implemented the antisaccade task, and two combined SST and
Go/No-Go paradigms. Notably, Jones et al. (2018) reported two separate experiments using
different ICT paradigms (Go/No-Go and SST), highlighting the diversity of training approaches
within the literature. The number of training sessions varied between 1 and 28.

All experimental training used behaviour-specific ICT, i.e. food for eating behaviour, cigarettes

for smoking, and alcohol-related stimuli for alcohol consumption.

Outcome measures varied by behaviour. For eating behaviour, measures included frequency of
binge eating episodes, overall rate of binge eating, the Binge Fating Scale (BES, Gormally et al.,
1982), energy intake expressed in kilocalories, The Eating Disorder Examination (EDE-Q, global
score) (Luce & Crowther, 1999), and body fat. For cigarette smoking, measures comprised daily
cigarette consumption and total cigarettes smoked per week. For alcohol consumption, measures
focused on mean number of heavy drinking days over a 4-week period, weekly alcohol intake,
and the percentage of days abstinent (calculated using an adjusted formula from the The Alcohol
Timeline Followback- TLFB; Sobell et al., 1996, controlling for days in a protected
environment). For studies reporting percentage of abstinent days, the direction of the

standardised effect size was inverted to enable comparisons with other studies.

Control conditions across studies included studies were the following: neutral ICT; with stimuli
unrelated to the problematic behaviour (N = 9); behaviour-specific ICT “Beer Go” (beer-related
pictures as go cues, empty glasses as no-go cues; N = 1); computerised tasks presenting
behaviour-specific stimuli without inhibitory response associations (N = 2); treatment as usual

(N = 2); informational brochures (N = 1); and waiting list (N = 1).

In one study (Motka et al., 2025), included after a search update in October 2025, they compared

behaviour specific ICT with the general Go/No-Go training (sometimes referred to as “neutral



ICT”), despite the study having two control conditions (sham training and waiting list), to

maintain consistency with the majority of studies in the meta-analysis.

3.4 Effectiveness of ICT: Experimental vs control conditions

The comparison between the behaviour-specific ICT and the control conditions yielded
nonsignificant results at both the post training (N=16) and the follow-up (N=9) assessments.

At post-training, the overall mean weighted effect size was not significant (Hedges's g of -0.0896,
p=0.121; 95% CI -0.2028 to 0.0237; please refer to Figure 2). Estimated heterogeneity was low
and not significant (Q=15-5583, df=15, p=0.4120, 12=0.0%) and a regression test indicated no
evidence of funnel plot asymmetry, suggesting absence of publication bias (z = -1.2088,

p=0.2267; see Figure 3).
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Figure 2: Forest plot showing the effect sizes of the comparison between experimental and
control conditions at post training. SMD>0 represents a greater effect size in the control
condition when compared to the experimental one. Each square represents the effect size
of the study together with 95% confidence level. The size of the symbol (the square) is
proportional to the study’s weight. The letters represent the behaviour targeted, namely:
F=food consumption; A= alcohol consumption; C=cigarette smoking.
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Figure 3: Funnel plot (post training). Each black dot represents one study included in the
meta-analysis.

At follow-up (N=9), the overall mean weighted effect size remained nonsignificant (Hedges's g
0f 0.0343, p=0.7115; 95% CI -0.1475 to 0.2161), with nonsignificant heterogeneity (Q=5.1374,
df=7, p=0.6432, 1?°=0.00%), and no evidence of funnel plot asymmetry (z = 0.6138, p=0.5394;

see Figure 5).
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Figure 4: Forest plot showing the effect sizes of the comparison between experimental and
control conditions at follow-up. SMD>0 represents a greater effect size in the control
condition when compared to the experimental one. Each square represents the effect size
of the study together with 95% confidence level. The size of the symbol (the square) is
proportional to the study’s weight. The letters represent the behaviour targeted, namely:
F=food consumption; A= alcohol consumption; C=cigarette smoking.
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Figure 5: Funnel plot (follow-up). Each black dot represents one study included in the
meta-analysis.

After removing one outlier, the difference between experimental and control condition remained
nonsignificant (Hedges’s g of 0.0963, p=0.1933; 95% CI -0.0488 to 0.2415), with nonsignificant
heterogeneity (Q=5.1374, df=7, p=0.6432, 12=0.0%) and no funnel plot asymmetry (z=0.6138,

p=0.5394; see Figure S1 and S1 of the supplementary materials).

3.7 Moderators of ICT effects: differences between the three behaviours and role of
training features

Meta-regression analyses revealed a significant moderator for post-training comparison between
the experimental and the control conditions (See Tables S3 of the supplementary materials).
Specifically, the setting emerged as a significant moderator (p=0.0472; 95% CI -0.7589 to -
0.0047), indicating that ICT delivered at home produced larger effect sizes than ICT delivered in

the laboratory.

4. Discussion



We conducted a meta-analysis and meta regression to address several knowledge gaps related to
health-related risk behaviours, specifically focusing on the consumption of tobacco, and on
excessive alcohol and unhealthy foods, three of the principal contributors to preventable
morbidity and early mortality globally.

The objectives of our study were to: (a) evaluate the efficacy of ICT in clinical and at-risk
populations, considering both short and long-term outcomes; (b) evaluate if the effect of ICT
varies across the three health related risk behaviours; and (c) identify specific training features
that may function as potential moderators of ICT effects. To this end, we analysed data from 17
studies reported in 15 articles, involving a total of 1398 participants. Participants were classified
with one or more of the following clinical or at-risk conditions, including obesity, binge eating
disorder, bulimia, overweight, alcohol use disorder, heavy drinking habits, tobacco use disorders

and nicotine dependence.

ICT was implemented using several paradigms, inciuding the SST, the Go/No-Go task, and the
antisaccade paradigm. Each study applied behaviour-specific ICT, with stimuli directly related
to the target problematic behaviour. Control conditions mostly involved computerised tasks,
including either neutral ICT or tasks using behaviour-specific stimuli without requiring
inhibition. Other control conditions, such brochures, waitlist groups, and treatment as usual, were
also present, but used less frequently. This meta-analysis and meta regression extend previous
work assessing ICT efficacy on health-related behaviours (Jones et al., 2016; Allom et al., 2016;
lannazzo et al., 2024) in two key regards: first, by focusing exclusively on clinical and at-risk
populations; and second, by including only studies with adult populations (>18 years). To the
best of our knowledge, no previous meta-analysis has examined ICT efficacy specifically in these

populations.

Our results indicate that behaviour-specific ICT did not significantly differ control conditions, at

either post-training and at long-term follow-up. No differential effects were observed across the



three behaviours considered, but the training setting emerged as a significant moderator: ICT

delivered at home, produced larger effects than ICT delivered in the laboratory.

Two potential explanations may account for the lack of significant differences between the
experimental and control conditions. They overlap in that both could lead to similar behavioural
improvements across groups, particularly because most controls were active tasks. However,

they differ in their underlying mechanisms.

First, a placebo and/or a general time effect may have produced comparable behavioural changes
across groups, particularly since most control conditions were “active” cognitive interventions.
These active tasks, although not targeting the specific problematic behaviour, may enhance
general attentional control, inhibitory capacity, or self-monitoring, producing improvements that
partially overlap with the mechanisms targeted by behaviour-specific ICT. While this hypothesis
seems plausible, the limited number of studies comparing [CT with truly passive controls, such

as wait list or brochure conditions, prevenis testing this hypothesis, leaving this question

unresolved.

Second, behaviour-specific and neutral ICT may have comparable effects. Notably, nine of the
sixteen studies included, control groups received neutral ICT, in which stimuli were unrelated to
the problematic behaviour, representing the majority of controls. The lack of significant
differences between experimental and control conditions may therefore reflect that both
approaches can reduce problematic behaviours, albeit through different cognitive mechanisms.
Neutral ICT likely strengthens general inhibitory control and attentional processes, whereas
behaviour-specific ICT additionally targets stimulus devaluation and attractiveness reduction,

alongside general improvements in inhibitory control and attention.

In summary, both explanations could lead to similar behavioural improvements, but they differ
in mechanism: the first reflects non-specific placebo or time effects, while the second reflects

active cognitive processes, with neutral ICT enhancing general control and behaviour-specific



ICT additionally reducing the salience and attractiveness of problematic stimuli. This distinction

provides important context for interpreting our findings.

Previous research offers a somewhat contrasting picture. Allom and colleagues (2016) reported
significant effects for behaviour-specific ICT, whereas neutral ICT showed no significant impact.
Similarly, lannazzo and colleagues (2024) reported significant ICT effects only in studies using
stimulus-specific training, not neutral ICT. Several key differences between these studies and
ours may explain these discrepancies. First, we focused exclusively on clinical and at-risk
populations, whereas the previous studies also included healthy individuals, whose responses to
ICT may differ and dilute effects observed in high-risk. Second, we restricted our analysis to
adults aged 18 and over, while the other studies included children and adolescents, whose
developing cognitive control systems may influence responsiveness to ICT. Third, we achieved
a more balanced comparison between behaviour-specific (N=16) and the neutral ICT (N=9),
whereas the earlier studies were highly skewed (Allom et al.: 18 behaviour-specific vs 1 neutral;
lannazzo et al.: 39 behaviour-specific vs 4 neutral), which may have biased conclusions about
the relative efficacy of the two approaches.

As a result, our hypothesis regarding the comparable effects of behaviour-specific and neutral
ICT remains plausibie, though speculative, given the lack of studies directly comparing both ICT
types against passive control conditions, such as waitlists.

Importantly, the present findings should be interpreted also in light of the deliberate decision to
include only studies in which ICT was delivered as a stand-alone intervention. While this
approach allowed us to isolate the effects of ICT per se, it limits the conclusions that can be
drawn regarding ICT training when delivered alongside other treatments.

Recent evidence suggests that specific ICT, when integrated into ongoing treatment, can lead to
a significant reduction of problematic behaviours. In a large clinical trial, Stein et al. (2023)
randomly assigned 242 recently detoxified adults with severe alcohol use disorder to receive

standard alcohol-specific ICT (Go/NoGo-ratio: 50/50), an improved high-demand alcohol-



specific ICT (Go/NoGo-ratio: 75/25), or an active control training (neutral ICT, with Go/NoGo-
ratio: 50/50) alongside inpatient treatment. Results show that the high-demand training
significantly increased the percentage of days abstinent at 3-month follow-up relative to standard
alcohol-specific ICT, indicating that inhibition training may yield clinically meaningful benefits
when delivered as an adjunct to treatment and with optimized inhibitory contingency.
Accordingly, the predominantly null effects observed here should not be interpreted as evidence
against ICT training per se, but rather as reflecting a potential limited efficacy of ICT when is
delivered alone under the contingencies examined.

Regarding the three behaviours examined, our findings partially align with previous meta-
analytic studies. Allom and colleagues (2016) reported homogeneous effects of ICT on both food
and alcohol consumption, while lannazzo and colleagues (2024) found significant effects only
for problematic eating behaviours, not for alcohol consumption, cigarette smoking, or gambling.
Differences in the number of studies included may partly explain these discrepancies: Allom et
al. included a sample similar to ours (N=19), whereas lannazzo et al. considered 46 articles
encompassing 57 studies, 29 of which focused on food-related behaviours. Population
differences between studics, as noted earlier, likely also contributed.

Finally, the moderation analysis revealed that the only significant training feature influencing
ICT effects was the setting, with smaller effect sizes observed when training occurred in a
laboratory compared to at home. This finding suggests that conducting ICT in familiar, low-
pressure environments may enhance participant engagement, attention, and motivation, thereby
strengthening inhibitory control more effectively.

Home-based training also allows for self-paced, repeated practice, which may increase adherence
and ecological validity compared with structured laboratory sessions (e.g., Belleville, et al., 2023;
Downey et al., 2023). Although previous meta-analyses (Allom et al., 2016; lannazzo et al.,
2024) did not report setting effects, our results highlight the potential importance of the
intervention context in optimizing ICT outcomes. Given the limited number of studies directly

comparing home and lab delivery, future research should systematically investigate how setting



interacts with participant characteristics and training features to influence ICT efficacy in clinical

and at-risk populations.

4.1 Clinical implications

Despite the relatively small number of studies included and the lack of significant differences
between experimental and control conditions, our results have important clinical implications to
consider.

Indeed, the absence of significant differences between experimental and control conditions raises
important considerations for the use of behaviour-specific ICT, rather than the neutral one, as a
recommended intervention for problematic behaviours, as well as for the use of ICT as an add-
on to structured treatment, rather than a stand-alone intervention

Specifically, if the lack of significant differences between experimental and control conditions is
due to a general placebo/time effect, the fact that we did tfocus on clinical and at-risk populations
only warns about the real effectiveness of ICT oii those individuals where unhealthy behaviours
are the core symptom of a pathological condition, as well as on those who are considered at risk
of developing one.

Indeed, it is possible to think that ICT can have limited efficacy on those individuals where the
target behaviour has not become problematic and addictive. Indeed, it is plausible to think that
when the appetitive behaviour has reached a pathological or a high-risk level, ICT could have
limited efficacy and might be not effective in reducing those behaviours.

On the other hand, if the proposed hypothesis of a comparable efficacy of behaviour-specific and
neutral ICT 1s supported, then neutral ICT could be ‘safer’ intervention considering the
implications of exposing individuals to potentially triggering stimuli linked to their problematic
behaviour.

Moreover, while our meta-analysis is on excessive food and alcohol consumption, and cigarette

smoking, evidence suggests that abnormal IC might contribute to the development of other



harmful behaviours such hypersexuality and problematic pornography (for a recent review, see
Mestre-Bach & Potenza, 2024).

Hence, if our second hypothesis is supported, with both neutral and behaviour-specific ICT being
equally effective in reducing unhealthy behaviour linked to IC abnormalities, adopting neutral
ICT over behaviour-specific ICT might be also a more ethically acceptable option in cases of
those target behaviours, which might result problematic not only for the patient, but also for the
clinicians and researchers administering the ICT.

Therefore, a careful assessment of the effects of behaviour-specific vs neutral ICT vs passive
control conditions is crucial to determine the actual effectiveness of ICT, and the most optimal
ICT approach for reducing harmful behaviour while minimising discomfort and possible ethical
concerns.

Finally, as our meta-analysis included studies where ICT was employed as standalone
intervention, the present results speak to the effects of ICT in isolation. They do not inform the
efficacy of ICT used in combination with other treatments, such as psychotherapy or non-
invasive brain stimulation. Notably, recent randomized clinical trials indicate that ICT may yield
clinically meaningful benctits when delivered as an adjunct to ongoing treatment, particularly
under stronger inhibitory contingencies (e.g., Stein et al., 2023). Thus, ICT may be better
conceptualized as a complementary intervention rather than a replacement for established

therapeutic approaches.

4.2 Strengths and Limitations

The main strengths of this study lie in its focus on adult individuals in clinical and at-risk
populations and on the three major contributors to preventable morbidity and early mortality
worldwide: tobacco, alcohol, and unhealthy food consumption.

Also, we included only studies where ICT was implemented as a stand-alone intervention, rather
than as an add-on to other treatments such as psychotherapy or non-invasive brain stimulation.

This focus allowed us to address a significant gap in the literature and provide new, clinically



relevant evidence. However, several limitations should be acknowledged. First, the small number
of included studies reflects both the relative novelty of ICT interventions and the stringent
inclusion criteria applied.

Second, there was considerable heterogeneity in control conditions, particularly a scarcity of
passive controls, which limited our ability to directly compare behaviour-specific ICT, neutral
ICT, and passive conditions. Indeed, one clear limitation emerging from this meta-analysis is the
scarcity of studies using true neutral control conditions in clinical and at-risk populations. This
gap, likely influenced by ethical concerns surrounding passive controls, restricts a full
understanding of ICT’s efficacy in these populations. Heterogeneity also extended to ICT
paradigms and their specific designs; for example, Go/No-Go tasks varied in the proportion of
Go versus No-Go stimuli across studies. While paradigm type was addressed in moderation
analyses, more fine-grained differences in task design were not. Notably, recent evidence
suggests that domain-specific inhibition training may be effective primarily when inhibitory
demands are high, such that most target stimuli are consistently paired with inhibition (Go/No-
Go-ratio: 75/25), whereas paradigims using a 50/50 Go/No-Go contingency may yield weaker or
null effects (Stein et al., 2023). The inability to account for such design characteristics constrains
interpretation of the mechanisms underlying ICT effects and may partly explain the absence of
robust effects observed in the present meta-analysis. Other limitations include the restricted
generalizability of our findings to other problematic behaviours associated with inhibitory control
deficits. Our results specifically pertain to excessive food and alcohol consumption and cigarette
smoking; extrapolation to behaviours such as gambling, hypersexuality, or problematic
pornography remains speculative. Finally, limited follow-up data further reduced sample sizes,

and long-term effects of ICT should therefore be interpreted with caution.

4.3 Future directions



Despite the limitations noted above, our findings highlight several important avenues for future
research. First, studies should systematically compare ICT with passive control conditions, such
as waitlist or brochure groups, to more rigorously test the potential contributions of placebo or
general time effects. Second, research should directly compare behaviour-specific ICT with
neutral ICT in adult clinical and at-risk populations, in order to clarify whether both approaches

are equally effective and to identify potential differences in underlying cognitive mechanisms.

Third, future studies should examine the effectiveness of ICT when employed as add-on to other

treatments, rather than stand-alone intervention.

Finally, examining moderators such as training setting, task paradigm, and design features will

further help optimize ICT interventions.

Addressing these questions would also enable future meta-analyses with larger sample sizes,

improving statistical power and precision in evaluating ICT’s effectiveness.

Additionally, investigating moderators such as training setting, paradigm type, and task design
could provide further insight into optimizing ICT interventions. Ultimately, these efforts would
help determine the most effective, safe, and ethically appropriate ICT protocols for reducing

unhealthy behaviours in at-risk populations.

5. Conclusion

In adult clinical and at-risk populations, behaviour-specific ICT did not outperform control
conditions, suggesting improvements may reflect general cognitive processes or placebo effects
rather than targeted intervention. However, larger effects for home-based training highlight the
importance of context in ICT delivery. These findings caution against relying on behaviour-
specific ICT as a stand-alone treatment and underscore the need for future studies comparing

neutral and behaviour-specific ICT, as well as comparing both ICT with passive controls, and



examining optimal delivery strategies. Addressing these questions is essential to develop safe,

effective, and evidence-based ICT interventions for high-risk populations.

Importantly, these conclusions apply specifically to ICT delivered as a stand-alone intervention;
converging evidence suggests that selective inhibition training may show greater promise when
implemented using stronger contingencies and when integrated into broader treatment

frameworks.
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Cardi et al (2022) - F " - - .0.42 [-0.88, 0.03)
Houben &f al (2012) = & r = - 4 =[,33 [-0.85, 0.19)
Bos J. etal (2019)-C - -0.12[-0.50, 0.26]
Jones A_etal (2018) 8- A — - — -0.12 [-0.50, 0.27)
Stice st al (2022) - F s 0.08 [-0.41, 0.25)
Lawrrence M, of al (2015)-F L - i 0,02 [-0.49, 0.45)
Carbine K. et al (2021)-F — = -0.02 [-0.41, 0.38)
Giel et al (2017)-F : 0.00 [-0.88, 0.58)
Preuss H et al (2017)-F . 0.07 [-0.40, 0.54)
Jones & etal (2018)b- A . _— ! 0.11 [-0.28, 0.50]
Keeler ef al. (2022) - F +—a ' 0.12 [-0.36, 0.60]
Scholen et al (2021)-C — 0.21 [-0.17, 0.59)
Stice et al (2017) - F ; 0.26 [-0.35, 0.87)
RE Model —— 0,08 [-0.20, 0.02)
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Table 1: Overview of the studies included in this meta-analysis, highlighting key characteristics such as
behaviour targeted, population and/or clinical condition, experimental training paradigm and control
condition, setting, number of sessions and training duration, as well as sample size and outcome

measures.
Experime | Contro Experimental Experimen Control Control Control
Populatio Numbe Trainin ntal 1 P rou tal group Group Group group Experime
n/ Experimental r of d ng group Group group post pre post follow | ntal group
Authors Behavior Clinical trainin Control | Settin | session uration sample | sample | Outcome pre training trainin trainin trainin up mean | follow-u
ps ing ere (weeks) np mp mean (sd) g g g p p
and year targeted condition paradigm condition g S size size measure mean (sd) | mean (sd) mean (sd) (sd) mean (sd)
Behaviour Weekly
Houben et Heavy specific alcohol 21.038 24.367 26.883
al. (2012) Alcohol drinkers Go/No-Go Beer go lab 1 1.00 27 30 consumption | 27.077 (12.87) [ (17.71) (12.63) (17.38)
Obesity.
overweight
Lawrence & Behaviour Energy
et al. disinhibite | specific Neutral intake kcal 2233.58 2013.16 2006.74 2025.87
(2015) Food d eating Go/No-Go Go/No-Go [ home |4 4 32 37 (24-hour) (551.07) (570.98) (515.14) (644.48)
Eyes
Giel Binge wander Number of
et al. eating Behaviour specific | across the binge eating
(2017) Food disorder Antisaccade screen lab 3 3 10 10 episodes 9.4 (4.7) 4.2 (3.5) 10.9 (5.9) 4.2 (3.7)
Obesity
Preuss et and Behaviour specific 1.74
al. (2017) Food overweight | SST TAU lab 4 12.00 32 38 EDE- Q 2.92 (0.96) 1.95(1.09) [2.97(1.32) |1.88(1.01) (0.18) 1.77 (0.18)
Overweigh
Stice et al. t and Behaviour specific | Neutral Reduction in
(2017) Food obesity Mixed ICT! Mixed ICT | lab 4 4 20 21 body fat 45.9 (8) 44.9 (8.3) 42.5 (8.9) 42.6 (9.2)
Mean
Behaviour Number of
Jones Behaviour specific Heavy
et al. Heavy specific categoriza Drinking 3.04
(2018) a Alcohol drinkers Go/No-Go tion task 2 | home 14 4 54 50 Days 5.41 (3.89) 2.96 (2.59) |[5.38(3.33) |3.26(2.51) (2.06) 3.06 (2.67)
Mean
Neutral Number of
Jones . o |ssT Heavy
et al. Heavy Behaviour specific Drinking 3.15
(2018) b Alcohol drinkers SST home 14 4 49 52 Days 5.16 (3.57) 3.84 (3.31) |6.19(3.61) |3.5(2.88) (2.85) 4.1 (3.04)
Tobacco Behaviour Daily
Bos et al. use specific Neutral cigarette 19.48 13.96 12.53
(2019) Cigarettes | disorders Go/No-Go Go/No-Go | home 14 2 54 53 consumption | 18.12 (7.12) 12.97 (5.95) | (6.74) 13.75 (7.1) (7.29) (8.19)
Bulimia
nervosa
Chami and Binge | Behaviour
et al eating specific Neutral Binge eating 10.24
(2020) Food disorder Go/No-Go Go/No-Go | home |28 4 32 30 frequency 12.97 (7.86) 9.66 (7.15) 13.9 (8.59) [13.17 (8.43) [ (0.15) 6.62 (6.22)
Overweigh | Behaviour Caloric
Carbine et t and specific Neutral intake 2377.94 2220.81 2285.92 2231.4 2121 2309.23
al. (2021) Food obesity Go/No-Go Go/No-Go | home 16 4 52 48 (Kcals) (719.193) (656.31) (709.58) (591.19) (631.92) [ (794.88)




Nicotine Behaviour
Scholten et dependenc | specific Cigarettes 26.94 57.21 19.72
al. (2021) Cigarettes | e Go/No-Go Brochure | home 5 5 54 52 per week 56.4 (38.47) (37.17) (43.44) (31.17)
Binge
eating
disorder
Cardi and Behaviour
et al. Bulimia specific Binge eating 18.24
(2022) Food Nervosa Go/No-Go Wait list home 10 2 34 43 scale 20.7 (10.3) (10.08) 22.8 (8.84) |[22.17 (8.54)
Percentage
Grieder Alcohol Behaviour of days
et al. use specific Neutral abstinent
(2022) Alcohol disorder Go/No-Go Go/No-Go | lab 1 12 25 20 (TLFB) 23.7 (22.5) 94.8 (7.4) 13 (14.8) 82.3 (30.6)
Bulimia
nervosa
Keeler and Binge | Behaviour
et al. eating specific Binge eating
(2022) Food disorder Go/No-Go TAU home 28 4 34 34 frequency 16.1 (8.3) 12.6 (8.1) 14.9 (7.4) 11.7 (6.7) 10.9 (8.6) | 13.2 (8.2)
Stice Overweigh Neutral
et al. t and Behaviour specific | mixed ICT
(2022) Food obesity Mixed ICT! lab 4 4 87 59 Binge eating [ 4.3 (11.5) 3.2(8.1) 5.2 (13.3) 4(11.9) 0.2 (0.6) |[0.2(0.9)
Nicotine
Motka et Dependenc Neutral Cigarettes 21.1 16.62 16.05 15.59
al. (2025) Cigarettes | e Go/No-Go Go/No-Go | lab 28 4 22 21 per day 17.14 (7.12) 12.14 (7.23) [ (11.27) (11.27) (11.19) (11.66)

Notes: SST= Stop Signal Task; EDE-Q: Eating Disorder Examination; TAU =treatment as usual; TLFB:The Alcohol Timeline Followback

1) Mixed ICT: Go/No-Go + SST + Respond-signal + Dot-probe + Visual-search

2) Categorized alcohol and stationery pictures without any requirement for inhibition




