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A B S T R A C T

Inhibitory control training (ICT) is a computerised intervention which requires individuals to repeatedly inhibit a 
pre-potent motor response to unhealthy food-related cues. In doing so the cues are devalued, which may in turn 
reduce the choice and/or consumption behaviour towards unhealthy foods. Whilst single-session laboratory 
evidence suggests ICT may be a promising intervention, online studies show equivocal results. In this pre- 
registered randomised controlled trial, we administered ICT online (vs a control group) to 512 individuals 
(47.6% female, mean age = 41.68). Immediately following training participants were asked to make a hypo
thetical food order from a mock pizza delivery website based on a popular UK chain. Devaluation of pizza, salad, 
and unhealthy but untrained images was also measured pre- and post-training. Our results demonstrated that ICT 
(mean = 1270 kcal) did not lead to fewer calories ordered vs the control group (mean = 1287 kcal: t 
(503.74) = 0.381, p = .703, d = 0.03 [95% CI: − 0.14 to 0.21]: BF10 = 0.105), or fewer number of individuals 
ordering pizza-dishes (X2(1) = 1.93, p = .165; OR = 0.72 [95% CI: 0.47 to 1.11]: BF10 

= 0.272). Overall, the 
findings of this study suggest ICT delivered online is unlikely to be an effective stand-alone intervention for 
changing food-ordering behaviours, however replication with real world outcomes is necessary.

1. Introduction

Inhibitory control, also known as response inhibition, is the (in) 
ability to change, stop or delay an inappropriate response (Logan et al., 
1984), and is considered a core component of impulsivity and executive 
functioning (Bickel et al., 2012; Miyake et al., 2000). Inhibitory control 
is thought to be critical in the effective self-regulation of behaviour, 
specifically allowing behaviour to be adjusted according to the presence 
and availability of motivationally salient stimuli within the environment 
(Verbruggen, Best, et al., 2014), in accordance with immediate and 
long-term goals. Stimulus cues associated with ‘stopping’ have also been 
shown to engage inhibitory control automatically, in the absence of an 
intention to regulate behaviour (McLaren & Verbruggen, 2016; 
Verbruggen, Best, et al., 2014). In parallel, cues signalling desirable 
items (e.g. unhealthy foods or alcohol) may impair inhibitory control, 
reducing self-regulation in the presence of temptation (Jones, 
Christiansen, Nederkoorn, Houben, & Field, 2013a).

The transiency of inhibitory control in response to appetitive food 
cues has been linked to overweight/obesity, and unhealthy food-related 

behaviours (Houben et al., 2014; Liu et al., 2022; Schroeder et al., 2023). 
As such, behavioural interventions have been designed to target these 
processes for the reduction of problematic appetitive behaviours (Jones 
et al., 2013a; Verbruggen, Best, et al., 2014; Verbruggen, McLaren, & 
Chambers, 2014).

Multiple studies have examined ICT paradigms followed by food 
choice/consumption outcomes. Collectively, findings support ICT as a 
promising psychological intervention, with a single session often leading 
to a reduction in food and alcohol consumption in the laboratory (e.g. 
Houben & Jansen, 2011). Several meta-analytic investigations have 
supported the short-term efficacy (Allom et al., 2016; Iannazzo et al., 
2024; Jones et al., 2016), with the most recent pooled estimate indi
cating a small, pooled effect (d = 0.241 [95% CI: 0.126 to 0.355]). 
However, there is considerable heterogeneity in effect sizes, possibly 
attributable to methodological differences across studies. For instance, 
greater effects are seen when using a Go/No-Go task (vs Stop Signal) for 
training as this leads to more consistent stimulus mapping; when a 
greater number of cue-specific inhibitory trials are included; and when 
reversed contingency control groups (i.e. cue-response training) are 
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used (Iannazzo et al., 2024).1 Effects are also larger using objective 
outcomes (e.g. ad-libitum access to food: Robinson et al., 2017) vs 
subjective/self-report outcomes (e.g. food-frequency questionnaires: 
Cade et al., 2002). However, the few studies examining the longevity of 
ICT effects on behaviour have demonstrated equivocal results. For 
instance, Lawrence et al. (2015) demonstrated that 4 ICT training ses
sions administered online (vs control) over a two-week period led to 
reductions in weight and energy intake in healthy volunteers. However, 
Adams et al. (2021) were unable to replicate the effects of weight loss 
over one-week of training online. Furthermore, meta-analysis have 
suggested limited effects in clinical or ‘at-risk’ samples (Di Rosa et al., 
2026), suggesting that the effects of training on consumption, choice, 
or weight-related outcomes do not seem to reliably persist over long 
periods, when a shift of context occurs (Jones et al., 2020), or in those 
who would see greatest benefit of behaviour change (Di Rosa et al., 
2026).

There are multiple proposed mechanisms as to why training inhibi
tory responses to food cues might impact appetitive behaviour in the 
short-term (Veling et al., 2017). It is possible that training individuals to 
inhibit to appetitive (food-related) cues could directly strengthen 
inhibitory responses to these cues under temptation, or that through 
associative learning these cues could automatically trigger an inhibitory 
response. Indeed, there is some evidence that ICT can change inhibitory 
control processes (Iannazzo et al., 2024), but others suggest this may not 
be the primary mechanism (Lawrence et al., 2022; Veling et al., 2017). 
Alternatively (but not mutually exclusively), Veling et al. (2008) suggest 
that rewarding stimuli automatically elicit approach tendencies. When 
these approach tendencies conflict with the need to inhibit negative 
affect is elicited as a result of response conflict (Dreisbach & Fischer, 
2015), leading to the devaluation of said stimuli to resolve the conflict 
(Quandt et al., 2019). Considerable evidence suggests that devaluation 
of food-related cues is a robust outcome of ICT, with multiple 
meta-analyses (Yang et al. (2022): SMD = 0.242 [95% CI: 0.160 to 
0.325]; Iannazzo et al. (2024): SMD = 0.314 [95% CI: 0.185 to 0.444), 
demonstrating a small-to-moderate effect in both laboratory and online 
studies.

To date, there have been limited attempts to apply the effects of food- 
specific ICT outside of the laboratory, in contexts which unhealthy 
eating behaviours are likely to occur. One potential avenue for the 
application of food-specific ICT training is to target food-ordering 
behaviour in online settings. The online food delivery market has 
increased in popularity, in part due to the Covid-19 pandemic resulting 
in a hybridisation of restaurants and food delivery, with estimates sug
gesting ~13 to ~15% of the UK population use online-food delivery 
services to order food preprepared out of home in the past week 
(Cummins et al., 2024; Keeble et al., 2020). These systems are an 
increasing public health concern, as they facilitate almost immediate 
access to foods that are typically highly calorific with lower nutritional 
quality (often labelled as ‘junk food on demand’; Buettner et al., 2023; 
Partridge et al., 2020), compared with physical restaurants and food 
prepared at home (Altaf Dar et al., 2023; Mahawar et al., 2022; Willie 
et al., 2024). They also enable or prompt the consumer to order 
increased portion sizes and select extra items to supplement orders with 
promotional strategies, which in turn drives excessive calorie con
sumption (Kakoschke et al., 2018; Okumus & Bilgihan, 2014). As 
ordering is typically done on a computer device it can be performed in 
very close temporal proximity to ICT, but also crucially within the same 
context. As such, providing an ICT intervention immediately before 
ordering food may overcome some of the issues thought to limit the 
effectiveness of training.

Therefore, in an online study we applied ICT (vs control) immedi
ately prior to hypothetical ordering on a hypothetical pizza delivery 
service. We chose pizza due to homogeneity of images related to 

different types of pizza, and prevalence as a fast-food choice 
(Mohammadbeigi et al., 2018; Powell et al., 2015). We also measured 
changes in food (de)valuation as a potential mechanism of action. We 
hypothesised that: 

1 Food-specific inhibitory control training would reduce overall calo
ries ordered (vs the control condition).

2 Food-specific inhibitory control training would reduce the likelihood 
of ordering high calorie food (pizza) and increase the likelihood of 
ordering low calorie food (salad: vs the control condition).

3 Food-specific inhibitory control training would lead to a devaluation 
of high calorie food images (pizza) from pre-to post training (vs the 
control condition).

The hypotheses, analysis plan and power calculation were pre- 
registered here [https://osf.io/tjbp8]

1.1. Methods

1.1.1. Participants
Six hundred and eighty-six individuals clicked the study link. Of 

these, five hundred and eighty-four participants accessed and completed 
at least part of the study (no participants skipped sections), of which we 
obtained complete data on our dependent variables from 514 partici
pants (245 female/260 male/9 non-binary) with a mean age = 41.68 
(SD = 13.98), in line with our pre-registered a-priori power calculation 
for our primary hypothesis. Inclusion criteria were individuals aged 
18+, fluent English speakers, regular consumption of pizza (at least once 
per month). We excluded participants who self-reported any history of 
eating disorders. We did not exclude participants based on self-reported 
dieting as we wanted to increase generalizability, and the prevalence of 
dieting/weight loss attempts is high (often > 30%: Santos et al., 2017). 
We primarily powered the study to detect an effect of d = 0.22 (with 
80% power, in an independent samples t-test, one-tailed) which is the 
average lower bound confidence interval from two meta-analyses on 
inhibitory control training effects on behaviour (Allom et al., 2016; 
Jones et al., 2016). However, we were also powered to 
small-to-moderate effect sizes for differences in pizza vs salad selected 
(Cohen's w = 0.20: Hypothesis 2); and the detection a 
smallwithin-between interaction (Cohen's fs < 0.10) for the effect of ICT 
on (de)valuation effects (Hypothesis 3) at 80% power (alpha = 0.05), 
which is smaller than effects reported in previous meta-analyses (Ian
nazzo et al., 2025). The majority of participants reported ordering food 
for delivery at least once per month (N = 305/59.3%).

Participants were recruited via Prolific.co (Palan & Schitter, 2018) 
and we limited participation to individuals with a minimum of 95% 
approval rate and those with a minimum of 50 completed studies, to 
ensure high quality data. Prolific reduces the likelihood of bot responses 
(Liem 2025) by requiring multiple levels of verification, and we also 
included explicit attention checks and removal of fast (‘low effort’) 
responses.

1.1.2. Materials

1.1.2.1. Brief eating disorder examination (Jenkins & Davey, 2020). The 
brief eating disorder examination is a 7-item scale which measures 
different aspects of eating disorder-related behaviours including dietary 
restraint, shape/weight overvaluation and body dissatisfaction. Re
liabilities of these scales in this sample were restraint (ω = 0.91), 
shape/weight overvaluation (ω = 0.92), body dissatisfaction (ω = 0.92). 
Confirmatory factor analysis supported the three-factor structure 
(CFI = 0.99, TLI = 0.99; RMSEA = 0.041 [95% CI: 0.008 to 0.068]; 
SRMR = 0.037], with standardised factor loadings ranging from 0.83 to 
0.94.

1 Iannazzo et al. refers to these as ‘impulsive control’ conditions.
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1.1.2.2. Health motives (Robinson et al., 2022). We included two state
ments (‘It is important to me that the food I eat on a typical day is healthy’ 
and ‘It is important to me that the food I eat on a typical day helps me control 
my weight’) as a measure of food choice health motives. These statements 
scored from 1 (Not important at all) to 7 (Very important), and are 
associated with BMI but also ordering behaviours in similar hypothetical 
situations (Jones et al., 2024).

1.1.2.3. Stimulus value (Chen et al., 2016). Participants were presented 
with 15 images (5 Pizza Images, 5 Salad Images, and 5 untrained un
healthy images [such as pasties and hamburgers]) in a random order. We 
included untrained unhealthy images to examine the generalization of 
devaluation from precise items to more general ‘unhealthy food’ cate
gory (as recommended by (Lawrence et al., 2022). For each image they 
were asked to make a rating on a 201-point sliding scale (‘How appealing 
do you find this image?) with anchors of Not appealing at all (coded as 
− 100) and Very appealing (coded as 100). The slider began each trial in 
the centre at 0. The dependent variable was the average score across the 
5 images within each of the 3 categories (Pizza, Salad, Untrained and 
Unhealthy). The internal reliability of the value estimates at baseline 
were good (Pizza Omega = 0.91; Salad Omega = 0.88; Unhealthy Food 
Omega = 0.90).

1.1.2.4. Food-specific ICT/control task. The training/control was in the 
form of a modified go/no-go task. On each trial an image appeared in a 
random position on the screen, then 200 ms later a blue or red border 
appeared around the image. Participants were required to respond (if 
blue) or inhibit (if red) to the colour of the border as quickly as possible. 
To improve engagement with the task we included gamified elements 
(MacLellan et al., 2024). Specifically, participants were awarded ‘points’ 
for speeded reaction times and deducted points for failures to inhibit.2

The 5 participants with the highest points were awarded a bonus pay
ment on Prolific of £2.50 (which participants were informed of in the 
task instructions). Participants first completed 12 practice trials with 
neutral images (e.g. laptop computers, chessboards) before the main 
task. The main task consisted of 240 trials split into two blocks with a 
short rest in between, and contained pizza and salad images.

In the pizza-specific ICT participants completed 120 trials which 
required inhibition to pizza-related images and 120 trials which 
required a speeded response to salad-related images (ensuring a 
consistent stimulus ~ response mapping). The control group completed 
60 trials which required inhibition to pizza-related images; 60 trials 
which required inhibition to salad-related images; 60 trials which 
required a speeded response to pizza-related images and 60 trials which 
required a speeded response to salad-related images (ensuring no 
consistent stimulus ~ response mapping: Jones et al., 2016). We used 
50%/50% splits for Go/No-Go trials in line with guidance (Larence 
et al., 2017) to ensure equal exposure to pizza and salad related cues 
across groups. Furthermore, as the task was not designed to measure 
inhibitory control larger proportions of Go trials were not necessary to 
elicit a dominant response.

1.1.2.5. Mock delivery website for hypothetical ordering (see Fig. 1). This 
was modelled on a popular pizza chain restaurant in the UK and con
tained many of the same items, with the same price and calorie infor
mation (as well as branding information, see Fig. 1.) Participants read 
the instructions ‘We would like you to imagine that you are going to order 
and pay for an evening meal from a food delivery app. Please imagine this is a 
real-life scenario, where you will pay for this meal yourself and eat the meal 
this evening’. Participants could then browse the menu, which included 
Pizzas, Pastas, Salads, Sides, Desserts and soft drinks (for all options and 

calorie information see Supplementary Table 1). There were 40 pizza 
options (min kcal = 660, max kcal = 1,283, mean kcal = 985); 3 pasta 
options (705, 712 or 1,082 calories); 10 salad options (min kcal = 360, 
max kcal = 955, mean kcal = 654); 13 sides (min kcal = 166, max 
kcal = 556, mean kcal = 395); 10 drink options (mix kcal = 0, max 
kcal = 139, mean kcal = 36) and 6 dessert options (min kcal = 312, max 
kcal = 545, mean = 429). Participants could add items to their basket 
and then see a summary of their basket before confirming their order or 
resetting their basket. Calorie information was provided for all dishes, 
and included a statement for recommended calorie consumption (‘Adults 
need around 2000 kcal per day’), in line with mandatory calorie labelling 
policies implemented in England in 2022. We placed no restrictions on 
minimum number of items ordered. The dependent variable(s) were the 
total number of calories ordered (the sum of pizza, pasta, salad, sides, 
desserts and drinks), and whether participants ordered a pizza or salad 
(1 = yes, 0 = no), as these images were specific to the inhibitory control 
training task. This paradigm and mock food-ordering platform has been 
used previously in online randomised controlled trials to examine 
different price-based incentives (Finlay et al., 2025).

1.1.3. Procedure
Data collection took place on Prolific between 23rd and 28th July 

2024. Participants who were interested clicked a link which took them 
to the experiment hosting site (Inquisit Web v6, Millisecond, SA, USA). 
Participants provided informed consent and then completed de
mographic questions (age in years; gender [male, female, non-binary]; 
completed education [no formal education, GCSE/equivalent, A-Level/ 
equivalent, Degree/equivalent, Higher degree(MSc/PhD)/equivalent]; 
household income [rounded to the nearest £1000]; height; weight]. 
They then reported how often they ordered lunch/dinner from an online 
food delivery website [never, once/twice per year, once every few 
months, once per month, once per week, more than once per week], and 
answered an attention check question (‘Which planet do you live on?’ 
[Mars, Earth, Venus, Saturn]). They then completed the Brief Eating 
Disorder Examination and health motive questions. Following this they 
completed the baseline measure of stimulus value.

Participants were then randomised (using Inquisit's random number 
generator) to the food-specific inhibitory control training or the control 
group, and completed the relevant task. Upon completion of the training 
participants were taken to the mock food delivery website. After they 
completed their order, they completed the post-training measure of 
stimulus value again for the three image categories (pizza, salad, un
trained but unhealthy). Then they were given a funnelled debrief, in 
which they were asked ‘Please can you tell us what you think this study was 
about in a few sentences’. Finally, they were debriefed fully. The study 
took approximately ~20 min to complete in total, and participants were 
paid ~£2. The study was approved by the local research ethics com
mittee on 22-07-24 (REF:UREC: 24/PSY/042)

1.1.4. Data reduction and analysis
Data was processed using the ‘tidyverse’ (Wickham et al., 2019), 

‘janitor’ (Firke, 2024), and ‘psych’ (Revelle, 2025) packages in R. For 
descriptive statistics we removed implausible BMI estimates (BMI < 14 
or > 70, based on Booth et al. (2013)), of which there were 4 instances. 
However, these participants were retained for hypothesis testing. Hy
pothesis 1 was tested using Welch's t-test; Hypothesis 2 was tested using 
a Chi-Square test and Hypotheses 3 was tested using a 2 (time: 
pre-training vs post-training) x 2 (experimental group: control vs 
food-specific ICT training) mixed ANOVA. Distributions were assessed 
using qqplots, and was normally distributed for kcals ordered. There 
were some deviations from normality for stimulus value ratings (due to 
some clustering at end points of the scale). These violations of normality 
are unlikely to influence the ANOVA model (Knief & Forstmeier, 2021). 
However, as a robustness check we also conducted ANOVA models on 
trimmed means (5%) using the ‘WRS2’ package to overcome these vi
olations (Wilcox, 2017). There were no deviations from the analyses 

2 Participants lost 5 points for every inhibition error and gained (1000 – 
millisecond RT)/100 points on each go trial.
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reported (see supplementary) and thus we retain the standard para
metric analyses in the main manuscript.

In line with pre-registered sensitivity analyses we examined the 
average amount of time spent ordering on the mock food delivery app 
(mean = 95 s, SD = 60 s, after removal of one clear outlier > 1000 s) 
which did not differ by experimental group (t(489.01) = 0.72, p = .472, 
d = 0.06 [95% CI: − 0.11, 0.23]), and removed the fastest 5% (N = 26). 
This did not impact ordering behaviour. Similarly, removal of 31 par
ticipants who had < 90% accuracy on the go/no-go task did not impact 
ordering behaviour.

One participant failed the attention check, similarly removal did not 
influence the findings (all sensitivity analyses reported in online sup
plementary materials). For the outcome of calories ordered (hypothesis 
one) and likelihood of ordering Pizza (hypothesis two) we computed 
Bayes Factors using default priors using the ‘BayesFactor’ (Morey & 
Rouder, 2026) package, and interpreted the Bayes Factor using criteria 
noted in Beard et al. (2016).

In an addition to our pre-registered analyses, we report on sensitivity 
analysis in which participants who only ordered a drink (N = 6) were 
removed from the analyses, as the ICT did not specifically target bev
erages. We also examined whether inhibitory control training was 
moderated by restraint (using the Brief Eating Disorder Examination 
restraint scale), as evidenced elsewhere (Lawrence et al., 2022), 
household income, and whether gender interacted with experimental 
group for calories ordered (given differences in eating behaviours and in 
line with best practice for appetite research: Geary et al., 2025).

1.1.5. Research data
Data and analysis scripts can be found on the Open Science Frame

work here [https://osf.io/jfvwc]

1.2. Results

1.2.1. Participant demographics and training performance
A breakdown of participant demographics split by experimental 

condition is shown in Table 1. The sample is somewhat representative of 

Fig. 1. Screenshot of the mock food delivery website.

Table 1 
Demographic information, split by experimental group.

ICT 
Mean (SD)

Control 
Mean (SD)

Age 41.13 (14.52) 42.30 (13.35)
BMI 26.71 (6.00) 26.83 (6.89)
Income 51,900 (94,627) 47,565 (57,687)
EDE-Restraint 3.08 (1.85) 2.79 (1.77)
EDE-Shape 3.47 (1.90) 3.11 (1.85)
EDE-Body Dissatisfaction 3.40 (1.94) 3.04 (1.83)
Health Motives (a) 5.46 (1.13) 5.40 (1.14)
Health Motives (b) 4.79 (1.51) 4.50 (1.65)
Inhibition Accuracy (%) 96.81 (8.43) 92.39 (18.31)
​ N N

Gender
Male 139 121
Female 131 114
Non-Binary 3 6
Education
No formal education 1 2
GCSE/equivalent 35 43
A-Level/equivalent 68 62
Degree/equivalent 113 96
Higher Degree/equivalent 56 38

Legend:BMI = Body Mass Index; EDE = Eating Disorder Examination; Health 
motives (a) = ‘It is important to me that the food I eat on a typical day is healthy’; 
Health motives (b) ‘It is important to me that the food I eat on a typical day helps 
me control my weight’.
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the UK population, but is skewed towards higher levels of education, 
indicative of Prolific users.

There was a significant difference in performance (inhibition accu
racy) between the experimental groups (t(328.19) = 3.44, p < .001, 
d = 0.31 [95% CI: 0.13 to 0.49]) with the ICT demonstrating greater 
accuracy overall. This suggests some associative learning occurred, as 
accuracy in the control group (where consistency stimulus ~ response 
mapping wasn't possible), was lower.

1.2.2. Hypotheses 1: does food-specific ICT training reduce calories ordered
There was no significant difference in total calories ordered between 

the control and food-specific ICT groups (t(503.74) = 0.381, p = .703, 
d = 0.03 [95% CI: − 0.14 to 0.21]). The Bayes Factor was strongly in 
favour of the null hypothesis (BF10 = 0.105: see Fig. 2). Removing in
dividuals who only ordered a drink did not substantially impact the 
findings (t(496.11) = 0.199, p = .842, d = 0.02 [95% CI: − 0.16 to 0.19], 
BF10 = 0.100).

Examining only calories from pizza (W = 21501, p = .61, r = 0.03 
[95% CI: − 0.08, 0.14]) but also salads (W = 1438, p = .99, r = 0.00 
[95% CI: − 0.22, 0.22]) demonstrated no significant differences between 
the ICT and control groups.

In exploratory analyses we examined the interaction between 
experimental group * restraint. However, there was no significant main 
effect of restraint (B = − 23.70 [95% CI: − 59.83 to 12.43], p = .198) or 
interaction (B = - 2.24 [95% CI: − 50.82 to 46.35], p = .928). Similarly, 
where was no main effect of gender (B = − 49.04 [95% CI: − 176.79 to 
78.84], p = .452) or interaction between experimental group * gender 
(B = 4.07 [95% CI: − 171.42 to 179.56], p = .964). Finally, there was no 
main effect (B = − 1.10 [95% CI: − 3.08 to 0.88], p = .276) or interaction 
with household income (B = − 0.89 [95% CI: − 3.54 to 1.77], p = .513).

1.2.3. Hypotheses 2: does food-specific ICT change likelihood of ordering 
pizza/salad

A Chi-Square analyses demonstrated that food-specific ICT did not 
decrease the likelihood of ordering pizza (X2(1) = 1.93, p = .165; 

OR = 0.72 [95% CI: 0.47 to 1.11]). The effect was in the hypothesised 
direction, in that the estimate suggests a 28% reduction in the odds of 
ordering pizza following ICT, the confidence interval is compatible with 
effects ranging from a 53% reduction to an 11% increase, and the Bayes 
factor (BF10 = 0.272) supports the null. ICT did not increase the likeli
hood of ordering salad (X2(1) = 1.37, p = .241; OR = 1.32 [95% CI: 0.86 
to 2.03]: BF10 = 0.202), see Table 2.

1.2.4. Hypothesis 3: does food-specific ICT lead to the devaluation of pizza- 
specific images (see table 3)

A 2 (time: pre-training vs post-training) x 2 (experimental group: 
control vs food-specific ICT training) was conducted on the average 
value scores for pizza images (see Table 3). There was no main effect of 
experimental group (F(1,533) = 0.74, p = .389) or interaction with time 
(F(1,533) = 0.21, p = .646). There was a significant main effect of time 
(F(1,533) = 21.44, p < .001). There was a small reduction in value from 
pre-training (M = 14.70, SD = 44.06) to post-training (M = 13.20, 
SD = 44.21: d = 0.09 [95% CI: 0.01 to 0.18]).

1.2.5. Exploratory analyses: changes in value for salad and untrained- 
unhealthy images

For salad images the time * experimental group interaction was 
significant (F(1, 533) = 5.91, p = .015). Value for salads increased in the 
food-specific ICT training group from pre-training (M = 14.52, 
SD = 39.36) to post-training (M = 16.74, SD = 40.76; d = 0.13 [95% CI: 

Fig. 2. Number of calories ordered between the ICT and control groups.

Table 2 
Number (%) of participants ordering pizza and salad, split by experimental 
group.

ICT (N = 273) Control (N = 241)

Ordered Pizza 211 198
Did not order Pizza 65 44
Ordered Salad 64 45
Did not order Salad 212 197

S. Burton et al.                                                                                                                                                                                                                                  Appetite 229 (2027) 108805 

5 



0.01 to 0.24]). There was no significant change in the control group 
(pre-training M = 10.68, SD = 40.18; post-training M = 9.53, 
SD = 40.56; d = 0.08 [95% CI: − 0.04 to 0.20]). There was no main effect 
of time (F(1,533) = 0.87, p = .350) or experimental group (F 
(1,533) = 2.61, p = .106).

For untrained unhealthy images there was a main effect of time (F 
(1,533) = 70.21, p < .001). There was a reduction in value from pre- 
training (M = 5.16, SD = 42.76) to post-training (M = 0.30, 
SD = 44.75; d = 0.36 [95% CI: 0.27 to 0.45]). There was no main effect 
of experimental group (F(1,533) = 0.11, p = .731) or interaction (F 
(1,533) = 0.37, p = .541).

1.3. Discussion

The present study investigated the effects of food-specific inhibitory 
control training on calories ordered, food choice, and devaluation of 
high-calorie food images in a hypothetical online food delivery scenario. 
Contrary to our a-priori hypotheses, the results indicated that food- 
specific inhibitory control training did not significantly reduce tar
geted ordering behaviour, food-choice, or lead to devaluation of pizza- 
specific images. Exploratory analyses revealed a small but significant 
increase in the valuation of salad images in the ICT group, suggesting a 
potential shift in appetitive evaluation for healthier options, in line with 
cue-approach training. However, this did not translate into changes in 
choice.

At first glance, our findings contrast with previous studies demon
strating short-term reductions in food-consumption or choice behaviour 
following inhibitory control training in the laboratory (Jones et al., 
2016; Veling et al., 2017). However, we note this is the first study (to 
our knowledge) which has used hypothetical food prepared out of home 
for delivery ordering behaviour as an outcome. Although our previous 
research has shown that similar online paradigms are sensitive to 
intervention testing (Finlay et al., 2025; Jones et al., 2024), the out
comes here are still hypothetical and have no real-world consequences 
for participants (Klein & Hilbig, 2019). Furthermore, this study adds to a 
growing body of evidence to suggest ICT has no meaningful effect on 
behaviours when administered online in single or multiple sessions 
(Jones, McGrath, et al., 2018; Masterton et al., 2021). As such, our 
findings support evidence that ICT is not effective for self-reported 
outcomes in online studies (Jones, McGrath, et al., 2018; Masterton 
et al., 2022). These observations suggest limited practical benefit of 
ICT if it requires face-to-face administration, as this would likely take 
place in neutral contexts (not under temptation), and any effects would 
likely be extinguished under context-shifts (Jones et al., 2020).

The current study demonstrated no change in likelihood of ordering 
specific food items that were trained (pizza), between the control or the 
training conditions. These findings further align with previous research 
which shows no effect of inhibitory control training on food choice 
outcomes (Allom & Mullan, 2015; Carbine et al., 2021). Finally, the 
results demonstrate little evidence for stimulus devaluation as a mech
anism for ICT. This contrasts the effects of recent meta-analyses which 
demonstrate a small to moderation devaluation effect following inhibi
tory control training specifically for food stimuli (Yang et al., 2022). 

Notably, there was considerable variability in the stimulus ratings, and it 
is possible that using a 50/50 contingency may lead to a very weakened 
form of ICT in the control group as 60 trials are pizzã inhibition, which 
might have obscured a devaluation effect. However, we did demonstrate 
some increased value of salad-related images, likely the result of 
cue-approach training in the ICT group (Itzkovitch et al., 2022; 
Schonberg et al., 2014). These exploratory findings should be cautiously 
interpreted until replicated.

The current study has some limitations. First, the hypothetical design 
may not capture participants true intentions, given there were no real- 
world consequences to their ordering behaviour. Future research 
should attempt to replicate these findings with consequential outcomes, 
for instance using actual food-selection such as logged purchases from 
delivery apps, or the possibility of actually receiving the meal ordered 
(Lohmann et al., 2024). Second, participants were required to complete 
via a website designed to mimic the website of a popular UK pizza 
restaurant. Whilst many individuals prefer to order directly from web
sites, food-delivery apps via mobile devices are also widely used due to 
convenience (Buettner et al., 2023). We were unable to scale our 
experiment to mobile phone screens (however, we note previous studies 
have demonstrated some success with app-based ICT in children: 
(Memarian et al., 2022)). As such, our paradigm might not be reflective 
of the majority of individuals who might use food-delivery apps, nor 
take into account the social patterning of their use (i.e. lower 
socio-economic status and younger age: Cummins et al. (2024)). Third, 
our sample is not overly representative of the UK general population 
(due to a large proportion of individuals educated to degree level and 
higher degree level). Education levels are associated with increased 
health motivation (Robinson et al., 2022), and future research should 
attempt to recruit a more representative sample which would also 
permit testing well-powered interactions between ICT and socioeco
nomic status. Finally, although we did not measure self-reported dieting 
to enhance generalizability, this may confound or reduce any effects of 
the intervention and future research should examine potential moder
ating effects by diet status.

The strengths of our design are the use of a control group which was 
unlikely to inflate any effect sizes (due to unpredictable stimulus 
response matching), whilst still containing an inhibitory response 
(Jones, Hardman, et al., 2018). We also chose to train inhibitory re
sponses to pizza which allows for fairly homogenous images, and is 
ubiquitous in food-delivery systems. We note that inhibitory control 
training to more specific food images (meat) has led to successful 
devaluation elsewhere, although over multiple sessions (Camp & 
Lawrence, 2019). However, future research might consider tailored 
paradigms in which participants identify foods they find palatable or 
wish to change their behaviour towards.

In conclusion, we demonstrated little evidence for a single-session of 
inhibitory control training for a specific-food images on ordering 
behaviour. The findings add to a growing body of evidence to suggest 
there are no effects of inhibitory control training delivered online, which 
limits the practicality as a stand-alone behavioural intervention.
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S. Burton et al.                                                                                                                                                                                                                                  Appetite 229 (2027) 108805 

6 



Funding

The study was funded by Liverpool John Moores University.

Declaration of competing interest

AJ has received funding for projects unrelated to this from Camurus 
Pharmaceuticals. All other authors report no conflicts of interest.

Acknowledgements

None.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.appet.2026.108805.

References

Adams, R. C., Button, K. S., Hickey, L., Morrison, S., Smith, A., Bolus, W., … 
Lawrence, N. S. (2021). Food-related inhibitory control training reduces food liking 
but not snacking frequency or weight in a large healthy adult sample. Appetite, 167, 
Article 105601. https://doi.org/10.1016/j.appet.2021.105601

Allom, V., & Mullan, B. (2015). Two inhibitory control training interventions designed to 
improve eating behaviour and determine mechanisms of change. Appetite, 89, 
282–290.

Allom, V., Mullan, B., & Hagger, M. (2016). Does inhibitory control training improve 
health behaviour? A meta-analysis. Health Psychology Review, 10(2), 168–186. 
https://doi.org/10.1080/17437199.2015.1051078

Altaf Dar, M., Maqbool, M., Ara, I., & Zehravi, M. (2023). The intersection of technology 
and mental health: Enhancing access and care. International Journal of Adolescent 
Medicine and Health, 35(5), 423–428.

Beard, E., Dienes, Z., Muirhead, C., & West, R. (2016). Using bayes factors for testing 
hypotheses about intervention effectiveness in addictions research. Addiction, 111 
(12), 2230–2247. https://doi.org/10.1111/add.13501

Bickel, W. K., Jarmolowicz, D. P., Mueller, E. T., Gatchalian, K. M., & McClure, S. M. 
(2012). Are executive function and impulsivity antipodes? A conceptual 
reconstruction with special reference to addiction. Psychopharmacology, 221, 
361–387.

Booth, H. P., Prevost, A. T., & Gulliford, M. C. (2013). Epidemiology of clinical body mass 
index recording in an obese population in primary care: A cohort study. Journal of 
Public Health, 35(1), 67–74. https://doi.org/10.1093/pubmed/fds063

Buettner, S. A., Pasch, K. E., & Poulos, N. S. (2023). Factors associated with food delivery 
app use among young adults. Journal of Community Health, 48(5), 840–846. https:// 
doi.org/10.1007/s10900-023-01229-1

Cade, J., Thompson, R., Burley, V., & Warm, D. (2002). Development, validation and 
utilisation of food-frequency questionnaires – A review. Public Health Nutrition, 5(4), 
567–587. https://doi.org/10.1079/PHN2001318

Camp, B., & Lawrence, N. S. (2019). Giving pork the chop: Response inhibition training 
to reduce meat intake. Appetite, 141, Article 104315. https://doi.org/10.1016/j. 
appet.2019.06.007

Carbine, K. A., Muir, A. M., Allen, W. D., LeCheminant, J. D., Baldwin, S. A., 
Jensen, C. D., … Larson, M. J. (2021). Does inhibitory control training reduce weight 
and caloric intake in adults with overweight and obesity? A pre-registered, 
randomized controlled event-related potential (ERP) study. Behaviour Research and 
Therapy, 136, Article 103784.

Chen, Z., Veling, H., Dijksterhuis, A., & Holland, R. W. (2016). How does not responding 
to appetitive stimuli cause devaluation: Evaluative conditioning or response 
inhibition? Journal of Experimental Psychology: General, 145(12), 1687.

Cummins, S., Kalbus, A. I., Cornelsen, L., Adams, J., Boyland, E., Burgoine, T., … Yau, A. 
(2024). Social inequalities in the use of online food delivery services and associations 
with weight status: Cross-sectional analysis of survey and consumer data. BMJ Public 
Health, 2(2), Article e000487. https://doi.org/10.1136/bmjph-2023-000487

Di Rosa, E., Ronconi, L., Del Carlo, B., Giordano, G., Macchia, E., Cardi, V., … 
Edelstyn, N. (2026). Inhibitory control training and unhealthy behaviours: A meta- 
analysis testing short and long- term effects in clinical and at-risk populations. 
Scientific Reports, 16(1), Article 13928. https://doi.org/10.1038/s41598-026-43063- 
0

Dreisbach, G., & Fischer, R. (2015). Conflicts as aversive signals: Motivation for control 
adaptation in the service of affect regulation motivation and cognitive control. Routledge. 

Finlay, A., Jones, A., O'Flaherty, M., Colombet, Z., Townsend, N., Garbutt, J., … 
Robinson, E. (2025). Out-of-home food selection behaviour in the presence and 
absence of price-based incentives in a virtual food delivery app: A randomised 
controlled trial. Appetite, 215, Article 108228. https://doi.org/10.1016/j. 
appet.2025.108228

Geary, N., Asarian, L., & Leeners, B. (2025 Mar 1). Best practices for including sex as a 
variable in appetite research. Appetite, 207, Article 107840. https://doi.org/ 
10.1016/j.appet.2024.107840. Epub 2025 Jan 23. PMID: 39856004.

Houben, K., & Jansen, A. (2011). Training inhibitory control. A recipe for resisting sweet 
temptations. Appetite, 56(2), 345–349. https://doi.org/10.1016/j.appet.2010.12.017

Houben, K., Nederkoorn, C., & Jansen, A. (2014). Eating on impulse: The relation 
between overweight and food-specific inhibitory control. Obesity, 22(5), E6–E8. 
https://doi.org/10.1002/oby.20670

Iannazzo, L. H., Hayden, M. J., Lawrence, N. S., Kakoschke, N., Hughes, L. K., Van 
Egmond, K., … Staiger, P. K. (2024). Inhibitory control training to reduce appetitive 
behaviour: A meta-analytic investigation of effectiveness, potential moderators, and 
underlying mechanisms of change. Health Psychology Review, 1–31. https://doi.org/ 
10.1080/17437199.2024.2410018

Itzkovitch, A., Bar Or, M., & Schonberg, T. (2022). Cue-approach training for food 
behavior. Curr. Opin. Behav. Sci., 47, Article 101202. https://doi.org/10.1016/j. 
cobeha.2022.101202

Jenkins, P. E., & Davey, E. (2020). The brief (seven-item) eating disorder examination- 
questionnaire: Evaluation of a non-nested version in men and women. International 
Journal of Eating Disorders, 53(11), 1809–1817. https://doi.org/10.1002/eat.23360

Jones, A., Baines, L., Ruddock, H., Franken, I., Verbruggen, F., & Field, M. (2020). Does 
alcohol cue inhibitory control training survive a context shift? Psychology of Addictive 
Behaviors, 34(7), 783–792. https://doi.org/10.1037/adb0000580

Jones, A., Christiansen, P., Nederkoorn, C., Houben, K., & Field, M. (2013a). Fluctuating 
disinhibition: Implications for the understanding and treatment of alcohol and other 
substance use disorders. Frontiers in Psychiatry, 4, 140.

Jones, A., Di Lemma, L. C., Robinson, E., Christiansen, P., Nolan, S., Tudur-Smith, C., & 
Field, M. (2016). Inhibitory control training for appetitive behaviour change: A 
meta-analytic investigation of mechanisms of action and moderators of effectiveness. 
Appetite, 97, 16–28. https://doi.org/10.1016/j.appet.2015.11.013

Jones, A., Di Lemma, L. C. G., Robinson, E., Christiansen, P., Nolan, S., Tudur-Smith, C., 
& Field, M. (2016). Inhibitory control training for appetitive behaviour change: A 
meta-analytic investigation of mechanisms of action and moderators of effectiveness. 
Appetite, 97, 16–28. https://doi.org/10.1016/j.appet.2015.11.013

Jones, A., Gough, T., & Robinson, E. (2024). Two online randomised controlled trials 
examining effects of alcohol calorie labelling on hypothetical ordering of calories 
from alcohol and food. Appetite, 200, Article 107548. https://doi.org/10.1016/j. 
appet.2024.107548

Jones, A., Hardman, C. A., Lawrence, N., & Field, M. (2018). Cognitive training as a 
potential treatment for overweight and obesity: A critical review of the evidence. 
Appetite, 124, 50–67. https://doi.org/10.1016/j.appet.2017.05.032

Jones, A., McGrath, E., Robinson, E., Houben, K., Nederkoorn, C., & Field, M. (2018). 
A randomized controlled trial of inhibitory control training for the reduction of 
alcohol consumption in problem drinkers. Journal of Consulting and Clinical 
Psychology, 86(12), 991–1004. https://doi.org/10.1037/ccp0000312

Kakoschke, N., Hawker, C., Castine, B., de Courten, B., & Verdejo-Garcia, A. (2018). 
Smartphone-based cognitive bias modification training improves healthy food 
choice in obesity: A pilot study. European Eating Disorders Review, 26(5), 526–532.

Keeble, M., Adams, J., Sacks, G., Vanderlee, L., White, C. M., Hammond, D., & 
Burgoine, T. (2020). Use of online food delivery services to order food prepared 
away-from-home and associated sociodemographic characteristics: A cross-sectional, 
multi-country analysis. International Journal of Environmental Research and Public 
Health, 17(14), 5190.

Klein, S. A., & Hilbig, B. E. (2019). On the lack of real consequences in consumer choice 
research. Experimental Psychology, 66(1), 68–76. https://doi.org/10.1027/1618- 
3169/a000420

Knief, U., & Forstmeier, W. (2021 Dec). Violating the normality assumption may be the 
lesser of two evils. Behav. Res. Methods., 53(6), 2576–2590. https://doi.org/ 
10.3758/s13428-021-01587-5. Epub 2021 May 7. PMID: 33963496; PMCID: 
PMC8613103.

Lawrence, N. S., O'Sullivan, J., Parslow, D., Javaid, M., Adams, R. C., Chambers, C. D., & 
Verbruggen, F. (2015). Training response inhibition to food is associated with weight 
loss and reduced energy intake. Appetite, 95, 17–28.

Lawrence, N. S., Porter, L., & Staiger, P. K. (2022). The ‘Go's and the ‘No-Go’s of 
response-inhibition training to food: Lessons learned from trials. Current Opinion in 
Behavioral Sciences, 48, Article 101229. https://doi.org/10.1016/j. 
cobeha.2022.101229

Liu, Z.-N., Jiang, J.-Y., Cai, T.-S., & Zhang, D.-L. (2022). A study of response inhibition in 
overweight/obesity people based on event-related potential. Frontiers in Psychology, 
13–2022.

Logan, G. D., Cowan, W. B., & Davis, K. A. (1984). On the ability to inhibit simple and 
choice reaction time responses: A model and a method. Journal of Experimental 
Psychology: Human Perception and Performance, 10(2), 276.

Lohmann, P. M., Gsottbauer, E., Farrington, J., Human, S., & Reisch, L. A. (2024). Choice 
architecture promotes sustainable choices in online food-delivery apps. PNAS Nexus, 
3(10), Article pgae422. https://doi.org/10.1093/pnasnexus/pgae422

MacLellan, A., Pennington, C. R., Lawrence, N., Westwood, S. J., Jones, A., Slegrova, A., 
… Button, K. S. (2024). The effects of isolated game elements on adherence rates in 
food response inhibition training. Royal Society Open Science, 11(12), Article 241657. 
https://doi.org/10.1098/rsos.241657

Mahawar, N., Jia, S. S., Korai, A., Wang, C., Allman-Farinelli, M., Chan, V., … 
Gibson, A. A. (2022). Unhealthy food at your fingertips: Cross-sectional analysis of 
the nutritional quality of restaurants and takeaway outlets on an online food delivery 
platform in New Zealand. Nutrients, 14(21), 4567.

Masterton, S., Hardman, C. A., Halford, J. C. G., & Jones, A. (2021). Examining cognitive 
bias modification interventions for reducing food value and choice: Two pre- 
registered, online studies. Appetite, 159, Article 105063. https://doi.org/10.1016/j. 
appet.2020.105063

S. Burton et al.                                                                                                                                                                                                                                  Appetite 229 (2027) 108805 

7 

https://doi.org/10.1016/j.appet.2026.108805
https://doi.org/10.1016/j.appet.2026.108805
https://doi.org/10.1016/j.appet.2021.105601
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref2
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref2
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref2
https://doi.org/10.1080/17437199.2015.1051078
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref4
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref4
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref4
https://doi.org/10.1111/add.13501
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref6
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref6
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref6
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref6
https://doi.org/10.1093/pubmed/fds063
https://doi.org/10.1007/s10900-023-01229-1
https://doi.org/10.1007/s10900-023-01229-1
https://doi.org/10.1079/PHN2001318
https://doi.org/10.1016/j.appet.2019.06.007
https://doi.org/10.1016/j.appet.2019.06.007
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref11
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref11
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref11
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref11
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref11
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref12
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref12
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref12
https://doi.org/10.1136/bmjph-2023-000487
https://doi.org/10.1038/s41598-026-43063-0
https://doi.org/10.1038/s41598-026-43063-0
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref15
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref15
https://doi.org/10.1016/j.appet.2025.108228
https://doi.org/10.1016/j.appet.2025.108228
https://doi.org/10.1016/j.appet.2024.107840
https://doi.org/10.1016/j.appet.2024.107840
https://doi.org/10.1016/j.appet.2010.12.017
https://doi.org/10.1002/oby.20670
https://doi.org/10.1080/17437199.2024.2410018
https://doi.org/10.1080/17437199.2024.2410018
https://doi.org/10.1016/j.cobeha.2022.101202
https://doi.org/10.1016/j.cobeha.2022.101202
https://doi.org/10.1002/eat.23360
https://doi.org/10.1037/adb0000580
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref23
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref23
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref23
https://doi.org/10.1016/j.appet.2015.11.013
https://doi.org/10.1016/j.appet.2015.11.013
https://doi.org/10.1016/j.appet.2024.107548
https://doi.org/10.1016/j.appet.2024.107548
https://doi.org/10.1016/j.appet.2017.05.032
https://doi.org/10.1037/ccp0000312
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref30
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref30
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref30
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref31
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref31
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref31
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref31
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref31
https://doi.org/10.1027/1618-3169/a000420
https://doi.org/10.1027/1618-3169/a000420
https://doi.org/10.3758/s13428-021-01587-5
https://doi.org/10.3758/s13428-021-01587-5
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref33
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref33
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref33
https://doi.org/10.1016/j.cobeha.2022.101229
https://doi.org/10.1016/j.cobeha.2022.101229
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref35
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref35
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref35
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref36
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref36
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref36
https://doi.org/10.1093/pnasnexus/pgae422
https://doi.org/10.1098/rsos.241657
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref39
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref39
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref39
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref39
https://doi.org/10.1016/j.appet.2020.105063
https://doi.org/10.1016/j.appet.2020.105063


Masterton, S., Hardman, C. A., & Jones, A. (2022). ‘Don't stop believing’: The role of 
training beliefs in cognitive bias modification paradigms. Appetite, 174, Article 
106041. https://doi.org/10.1016/j.appet.2022.106041

McLaren, I., & Verbruggen, F. (2016). Association, inhibition, and action. The wiley 
handbook on the cognitive neuroscience of learning.

Memarian, S., Moradi, A., Hasani, J., & Mullan, B. (2022). Can sweet food-specific 
inhibitory control training via a mobile application improve eating behavior in 
children with obesity? British Journal of Health Psychology, 27(3), 645–665. https:// 
doi.org/10.1111/bjhp.12566

Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & Wager, T. D. 
(2000). The unity and diversity of executive functions and their contributions to 
complex “frontal lobe” tasks: A latent variable analysis. Cognitive Psychology, 41(1), 
49–100.

Mohammadbeigi, A., Asgarian, A., Moshir, E., Heidari, H., Afrashteh, S., Khazaei, S., & 
Ansari, H. (2018). Fast food consumption and overweight/obesity prevalence in 
students and its association with general and abdominal obesity. J Prev Med Hyg, 59 
(3), E236–e240. https://doi.org/10.15167/2421-4248/jpmh2018.59.3.830

Okumus, B., & Bilgihan, A. (2014). Proposing a model to test smartphone users' intention 
to use smart applications when ordering food in restaurants. Journal of Hospitality 
and Tourism Technology, 5(1), 31–49.

Palan, S., & Schitter, C. (2018). Prolific.ac—A subject pool for online experiments. 
Journal of Behavioral and Experimental Finance, 17, 22–27. https://doi.org/10.1016/j. 
jbef.2017.12.004

Partridge, S. R., Gibson, A. A., Roy, R., Malloy, J. A., Raeside, R., Jia, S. S., … Redfern, J. 
(2020). Junk food on demand: A cross-sectional analysis of the nutritional quality of 
popular online food delivery outlets in Australia and New Zealand. Nutrients, 12(10), 
3107. https://doi.org/10.3390/nu12103107

Powell, L. M., Nguyen, B. T., & Dietz, W. H. (2015). Energy and nutrient intake from 
pizza in the United States. Pediatrics, 135(2), 322–330. https://doi.org/10.1542/ 
peds.2014-1844

Quandt, J., Holland, R. W., Chen, Z., & Veling, H. (2019). The role of attention in 
explaining the no-go devaluation effect: Effects on appetitive food items. Journal of 
Experimental Psychology: Human Perception and Performance, 45(8), 1119.

Robinson, E., Haynes, A., Hardman, C. A., Kemps, E., Higgs, S., & Jones, A. (2017). The 
bogus taste test: Validity as a measure of laboratory food intake. Appetite, 116, 
223–231. https://doi.org/10.1016/j.appet.2017.05.002

Robinson, E., Jones, A., & Marty, L. (2022). The role of health-based food choice motives 
in explaining the relationship between lower socioeconomic position and higher BMI 
in UK and US adults. International Journal of Obesity, 46(10), 1818–1824. https://doi. 
org/10.1038/s41366-022-01190-4

Santos, I., Sniehotta, F. F., Marques, M. M., Carraça, E. V., & Teixeira, P. J. (2017). 
Prevalence of personal weight control attempts in adults: A systematic review and 
meta-analysis. Obesity Reviews, 18(1), 32–50. https://doi.org/10.1111/obr.12466

Schonberg, T., Bakkour, A., Hover, A. M., Mumford, J. A., Nagar, L., Perez, J., & 
Poldrack, R. A. (2014 Apr). Changing value through cued approach: an automatic 
mechanism of behavior change. Nat Neurosci, 17(4), 625–630. https://doi.org/ 
10.1038/nn.3673. Epub 2014 Mar 9. PMID: 24609465; PMCID: PMC4041518.

Schroeder, P. A., Mayer, K., Wirth, R., & Svaldi, J. (2023). Playing with temptation: 
Stopping abilities to chocolate are superior, but also more extensive. Appetite, 181, 
Article 106383. https://doi.org/10.1016/j.appet.2022.106383

Veling, H., Holland, R. W., & van Knippenberg, A. (2008). When approach motivation 
and behavioral inhibition collide: Behavior regulation through stimulus devaluation. 
Journal of Experimental Social Psychology, 44(4), 1013–1019.

Veling, H., Lawrence, N. S., Chen, Z., van Koningsbruggen, G. M., & Holland, R. W. 
(2017). What is trained during food Go/No-Go training? A review focusing on 
mechanisms and a research agenda. Current Addiction Reports, 4(1), 35–41. https:// 
doi.org/10.1007/s40429-017-0131-5

Verbruggen, F., Best, M., Bowditch, W. A., Stevens, T., & McLaren, I. P. (2014). The 
inhibitory control reflex. Neuropsychologia, 65, 263–278.

Verbruggen, F., McLaren, I. P., & Chambers, C. D. (2014). Banishing the control 
homunculi in studies of action control and behavior change. Perspectives on 
Psychological Science, 9(5), 497–524.

Willie, M. M., Maqbool, M., & Qadir, A. (2024). From click to calories: Navigating the 
impact of food delivery apps on obesity. Open Health, 5(1), Article 20230022.

Yang, Y., Qi, L., Morys, F., Wu, Q., & Chen, H. (2022). Food-specific inhibition training 
for food devaluation: A meta-analysis. Nutrients, 14(7). https://doi.org/10.3390/ 
nu14071363

S. Burton et al.                                                                                                                                                                                                                                  Appetite 229 (2027) 108805 

8 

https://doi.org/10.1016/j.appet.2022.106041
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref42
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref42
https://doi.org/10.1111/bjhp.12566
https://doi.org/10.1111/bjhp.12566
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref44
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref44
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref44
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref44
https://doi.org/10.15167/2421-4248/jpmh2018.59.3.830
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref46
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref46
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref46
https://doi.org/10.1016/j.jbef.2017.12.004
https://doi.org/10.1016/j.jbef.2017.12.004
https://doi.org/10.3390/nu12103107
https://doi.org/10.1542/peds.2014-1844
https://doi.org/10.1542/peds.2014-1844
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref50
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref50
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref50
https://doi.org/10.1016/j.appet.2017.05.002
https://doi.org/10.1038/s41366-022-01190-4
https://doi.org/10.1038/s41366-022-01190-4
https://doi.org/10.1111/obr.12466
https://doi.org/10.1038/nn.3673
https://doi.org/10.1038/nn.3673
https://doi.org/10.1016/j.appet.2022.106383
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref55
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref55
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref55
https://doi.org/10.1007/s40429-017-0131-5
https://doi.org/10.1007/s40429-017-0131-5
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref57
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref57
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref58
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref58
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref58
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref59
http://refhub.elsevier.com/S0195-6663(26)00367-3/sref59
https://doi.org/10.3390/nu14071363
https://doi.org/10.3390/nu14071363

	A failure of food-specific inhibitory control training to affect food choices via a hypothetical food delivery platform
	1 Introduction
	1.1 Methods
	1.1.1 Participants
	1.1.2 Materials
	1.1.2.1 Brief eating disorder examination (Jenkins & Davey, 2020)
	1.1.2.2 Health motives (Robinson et al., 2022)
	1.1.2.3 Stimulus value (Chen et al., 2016)
	1.1.2.4 Food-specific ICT/control task
	1.1.2.5 Mock delivery website for hypothetical ordering (see Fig. 1)

	1.1.3 Procedure
	1.1.4 Data reduction and analysis
	1.1.5 Research data

	1.2 Results
	1.2.1 Participant demographics and training performance
	1.2.2 Hypotheses 1: does food-specific ICT training reduce calories ordered
	1.2.3 Hypotheses 2: does food-specific ICT change likelihood of ordering pizza/salad
	1.2.4 Hypothesis 3: does food-specific ICT lead to the devaluation of pizza-specific images (see table 3)
	1.2.5 Exploratory analyses: changes in value for salad and untrained-unhealthy images

	1.3 Discussion

	CRediT authorship contribution statement
	Ethics statement
	Funding
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


