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A B S T R A C T

For the past 25 years, it has been widely believed that humans react automatically to emotional stimuli, as such 
responses are thought to be crucial for survival. However, recent empirical evidence from studies with healthy 
individuals suggests that the emotional valence of stimuli influences motor behavior only when it aligns with the 
individual’s goals. In this review, we focused on research examining whether, when, and how emotional facial 
expressions influence reactive motor inhibition and response readiness in healthy young adults depending on 
their relevance to current goals. Following PRISMA guidelines, we identified 52 studies using the Stop-signal 
tasks and Go/No-go task where participants responded with their hands or arms. After excluding 10 low- 
quality studies, 42 articles were retained for inclusion in our review. By selecting this subset of studies, we 
aimed to ensure consistency and comparability in the research. Despite the presence of several confounding 
factors that limit the interpretability of the findings, our results suggest that emotional stimuli do not influence 
motor behavior when they are irrelevant to the task. In contrast, when the emotional content is relevant to the 
task, the valence of emotional expressions tends to impact behavior. This effect is particularly evident in studies 
that employed within-subjects designs allowing to control for interindividual variability (n = 7). While further 
research is certainly needed, the current evidence suggests that emotional expressions do not automatically elicit 
behavioral responses. Instead, individual’s current goals appear to play a pivotal role in determining how people 
respond to facial emotions.

1. Introduction

Emotions are multi-component processes involving both conscious 
and unconscious aspects, triggered by external stimuli (such as seeing an 
angry person) or internal motivations (like the desire for pleasure). They 
give rise to physiological and motor responses, along with mental states 
that are typically referred to as feelings (McRae and Gross, 2020; Scherer 
and Moors, 2019).

In this review, we will focus on one aspect of how the brain processes 
emotions, specifically examining our behavioral responses to external 
emotional stimuli. For about 25 years evolutionary theories, exemplified 
by the motivational model (Bradley et al., 2001; Lang and Bradley, 
2010; Lang et al., 1997), argue that our attentional system cannot filter 
stimuli laden with emotional value (Vuilleumier, 2005). Therefore, even 
though these stimuli are irrelevant to the subjects’ current goals, if they 
are sufficiently salient, they trigger swift and automatic behavioral re
sponses designed to improve survival. For instance, the motivational 

model postulates that positive-valenced stimuli, those promoting an 
organism’s survival and procreation, trigger an appetitive motivational 
system boosting feeding, copulation, and caregiving behaviors. 
Conversely, negative-valenced stimuli, those threatening survival, 
trigger a defensive motivational system that enhances behaviors like 
withdrawal, escape, and aggression. The stimuli’s arousal determines 
the activation level of these two systems, with highly arousing stimuli 
provoking stronger reactions, while low-arousing stimuli are less effec
tive. Although this can be seen as a form of flexibility, it is driven by the 
characteristics of the stimuli rather than the individual’s goals. As a 
result, evolutionary models, with their stimulus-driven logic, struggle to 
explain why the same emotional stimuli can lead to completely different 
emotional responses. For instance, encountering a cobra in the wild may 
trigger a fight-or-flight response, while observing the same snake under 
the control of a snake charmer may instead evoke fascination or plea
sure. Recent studies offer a potential explanation for this apparent 
paradox by demonstrating that individuals are not merely passive 
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recipients of emotional stimuli. Instead, they actively interpret and 
assess emotionally significant information in ways that support their 
current goals (Calbi et al., 2022; Mancini et al., 2020, 2022; Mirabella, 
2018; Mirabella et al., 2024a; Mirabella et al., 2023; Mirabella et al., 
2024b; Montalti and Mirabella, 2023, 2024). This goal-driven modula
tion indicates that personal goals play a crucial role in emotional pro
cessing. This clear result reflects the use of an innovative experimental 
approach where motor readiness or inhibitory control of the same 
healthy individuals to identical emotional images were investigated 
using two counterbalanced versions of a Go/No-go task: the Emotion 
Discrimination Task (EDT) and the Control Discrimination Task (CDT). 
In the EDT, recognizing the presence of an emotion was essential for 
providing a correct response, whereas in the CDT, emotions were irrel
evant to the task because participants responded based on a different 
feature of the same images, such as the poser’s gender (Mancini et al., 
2020, 2022; Mirabella, 2018; Mirabella et al., 2024a; Mirabella et al., 
2023; Mirabella et al., 2024b; Montalti and Mirabella, 2023, 2024) or 
the color of a t-shirt (Calbi et al., 2022). In the EDT, the impact of 
emotional stimuli on response readiness was examined by using 
emotional expressions (fearful, angry, or happy) as go-signals, requiring 
participants to initiate a movement, while neutral faces served as no-go 
signals, instructing them to refrain from moving (Mancini et al., 2020; 
Mirabella, 2018; Mirabella et al., 2024a; Mirabella et al., 2024b; Mon
talti and Mirabella, 2023, 2024). Conversely, inhibitory control was 
assessed by reversing this setup, i.e., emotional expressions acted as 
no-go signals, requiring participants to withhold an arm movement, 
while neutral faces served as go-signals, prompting them to move (Calbi 
et al., 2022; Mancini et al., 2022).

When emotional expressions were task-relevant and acted as the go- 
signal, threatening expressions (angry or fearful) always increased the 
RT and the rate of omission errors with respect to positive faces (Mancini 
et al., 2020; Mirabella, 2018; Mirabella et al., 2024a; Mirabella et al., 
2023; Mirabella et al., 2024b; Montalti and Mirabella, 2023, 2024). 
Instead, when threatening expressions acted as no-go signals they 
improve inhibitory control, as the rate of commission errors was smaller 
than for positive expressions, indicating that inhibitory control was 
improved (Calbi et al., 2022; Mancini et al., 2022). All differences dis
appeared in task-irrelevant contexts, i.e., in the CDT. In all studies, 
emotional stimuli, whether facial expressions (Mancini et al., 2020, 
2022; Mirabella, 2018; Mirabella et al., 2024a; Mirabella et al., 2023; 
Mirabella et al., 2024b; Montalti and Mirabella, 2023, 2024) or 
body-posture expressions (Calbi et al., 2022) were presented at fixation. 
The differences observed in their effects on response readiness and 
inhibitory control were attributed to task-relevant threatening expres
sions delaying attentional disengagement, as individuals tend to monitor 
potential threats more closely than positive stimuli. A recent work 
strengthened this hypothesis showing that saccades (Mirabella et al., 
2024a), i.e., a reliable proxy of attention, show the same behavior of 
reaching arm movements (Mancini et al., 2020, 2022; Mirabella, 2018; 
Montalti and Mirabella, 2023, 2024), keypresses (Calbi et al., 2022; 
Mirabella et al., 2024b), and gait movements (Mirabella et al., 2023). 
Importantly, this experimental design enabled the evaluation of iden
tical emotional stimuli and motor responses in both task-relevant and 
task-irrelevant contexts without needing explicit perceptual judgments 
from participants. In fact, in the EDT, participants were simply 
instructed to move based on the presence or absence of emotional ex
pressions, without needing to categorize them explicitly.

This evidence is robust for several reasons. First, a within-subject 
design was consistently used, with all participants completing both the 
EDT and CDT in a counterbalanced order. Second, the sample size was 
generally large, with more than 30 participants (Fagerland, 2012), 
except in one case where only 20 participants were recruited (Mirabella 
et al., 2023). Third, the effects of the same images were compared when 
they were task-relevant versus irrelevant. Fourth, stimulus arousal was 
carefully controlled, and it was shown not to influence the outcomes. 
Fifth, all statistically significant results demonstrated strong effect sizes. 

Sixth, Bayes factors were calculated in all but one case (Mirabella, 2018) 
and strongly supported: a) the differences between positive and negative 
stimuli in the EDT, and b) the absence of such differences in the CDT.

One potential counterargument is that these findings might be 
unique to the specific design described above. However, this is not the 
case, as other researchers, even under less controlled conditions, have 
arrived at similar conclusions using entirely different tasks that still 
follow within-subjects designs (Berger et al., 2017; Lichtenstein-Vidne 
et al., 2012; Mauersberger et al., 2024; Stein et al., 2009; Victeur 
et al., 2020).

Berger et al. (2017) examined how the task relevance of emotional 
faces influences a core executive function other than inhibitory control, 
specifically, working memory (Diamond, 2013). They gave two versions 
of a working memory task to 25 healthy young adults: one with a low 
memory load and another with a high memory load. In both tasks, 
participants were shown a sequence of face images that varied in age 
and expression (neutral, happy, or angry). In different blocks, they were 
required to assess either the emotion (when emotions were 
task-relevant) or the age (when emotions were task-irrelevant) of each 
face. Their task was to determine whether the relevant feature of the 
current face matched or did not match the image presented one step 
earlier (low-load) or two steps earlier (high-load) in the sequence. 
Berger et al. (2017) found that when emotions were task-relevant, 
positive facial expressions enhanced working memory performance, 
leading to greater accuracy and faster RT for happy faces compared to 
neutral and angry ones, regardless of the cognitive load. In contrast, 
when emotional content was task-irrelevant, facial expression valence 
had no effect on performance. The authors also controlled for arousal 
and ruled out the possibility that the results were driven by this aspect of 
emotional expressions. The only weak point of this study is that Bayes 
factors were not computed.

Stein et al. (2009) investigated the extent to which emotional facial 
expressions capture attention using three variations of the attentional 
blink task (Raymond et al., 1992). In all versions, the first target (T1) 
was a facial expression (neutral or fearful), while the second target (T2) 
was an indoor or outdoor scene. In the first version, participants judged 
the facial expression of T1 (making emotions task-relevant) and iden
tified whether T2 depicted an indoor or outdoor scene. In the second 
version, participants identified T1’s gender, while in the third, they were 
instructed to disregard T1 altogether. Therefore, in both of these ver
sions, emotions were task-irrelevant. The results showed that when 
emotions were task-relevant, fearful faces reduced the accuracy of T2 
categorization at short time lags compared to neutral faces. However, no 
such difference was found in the other two versions, where emotions 
were task-irrelevant. Stein et al. (2009) suggested that task-relevant 
fearful faces demand more attentional resources than neutral faces, 
reducing the capacity available for processing T2 stimuli presented 
shortly after T1. Two other studies using a between-subjects design 
reached the same conclusion: attention is allocated to emotional faces 
only when their emotional content is relevant to an individual’s goals 
(Lichtenstein-Vidne et al., 2012; Victeur et al., 2020). Unfortunately, 
none of these studies accounted for the role of arousal, calculated effect 
sizes for post hoc tests, or reported Bayesian factors.

Finally, Mauersberger et al. (2024) examined the impact of 
task-relevant versus task-irrelevant emotional facial cues on facial 
mimicry in healthy participants. Imitating others’ emotions plays a 
crucial role in social communication, facilitating emotional under
standing and empathy, thereby fostering rapport and strengthening so
cial connections (Fischer and Hess, 2017). The authors designed three 
versions of an affective priming paradigm in which two face images 
were presented sequentially. In two versions of the task, participants 
were instructed to attend exclusively to one face (either the first or the 
second) and categorize its emotional expression, while disregarding the 
other as task-irrelevant. In the third version, participants were asked to 
categorize the second face but also to attend to the first, which was not 
reported and thus remained task-irrelevant. Mauersberger et al. (2024)
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found that only task-relevant faces, those that participants were 
required to categorize, were mimicked. Based on this, they concluded 
that emotional mimicry is not an automatic process but rather depends 
on an individual’s current goals. While arousal was not measured and a 
between-subjects design was used, the findings remain robust. These 
studies suggest that regardless of the task used or the cognitive function 
examined, emotions influence behavioral responses only when they are 
task-relevant.

1.1. Purpose of the current systematic review

This systematic review seeks to evaluate whether existing literature 
supports the hypothesis that goal-relevance plays a pivotal role in 
shaping emotional stimulus processing and directing behavioral re
sponses. According to the motivational model, highly arousing stimuli 
are thought to trigger automatic responses aligned with their valence 
(Bradley et al., 2001; Lang and Bradley, 2010). However, if emotional 
stimuli are instead evaluated based on their relevance to the individual’s 
current goals, they may be selectively filtered out when deemed irrele
vant. These competing predictions can be tested by comparing empirical 
findings on emotional stimuli that are task-relevant versus 
task-irrelevant. If such stimuli cannot be filtered or appraised according 
to goal-relevance, they should elicit similar responses regardless of task 
demands. To align with the aforementioned studies (Calbi et al., 2022; 
Mancini et al., 2020, 2022; Mirabella, 2018; Mirabella et al., 2024a; 
Mirabella et al., 2023; Mirabella et al., 2024b; Montalti and Mirabella, 
2023, 2024), we selected studies specifically examining response read
iness and inhibitory control, applying rigorous inclusion criteria to 
ensure methodological consistency and enable meaningful comparisons 
across findings.

First, we comprised studies exploiting either the Stop-signal task 
(SST; Logan et al., 1984) or the Go/No-go task (Donders, 1969). We 
decided to focus on these tasks because they assess two components of 
motor control i.e., motor inhibition, a core executive function (Bari and 
Robbins, 2013; Diamond, 2013; Mirabella, 2021) as well as motor 
readiness. As detailed in the following paragraphs, the SST evaluates the 
ability to suppress a preplanned action, while the Go/No-go task eval
uates the ability to suppress a potential action or response readiness. We 
selected these tasks because, despite slight modifications depending on 
specific experimental questions, they maintain a well-defined design 
and relatively consistent behavioral outcomes. Additionally, given their 
widespread use among researchers, we were confident in obtaining a 
substantial number of articles.

Second, we selected only papers that recruited healthy young adults 
(i.e., 18–35 years) because of the ability to deal with emotional stimuli 
changes across the life span (Daley et al., 2020; Rutter et al., 2019). 
Thus, we restricted our selection to papers testing people in young 
adulthood because this phase is characterized by an almost stable bio
logical and psychological maturation (Medicine and Council, 2015).

Third, we excluded studies where brain activity was affected using 
non-invasive stimulation techniques (i.e., transcranial magnetic stimu
lation, transcranial direct current stimulation) or exploiting 
mindfulness-based psychotherapy because, in both scenarios, the 
normal functioning of emotion processing is altered. However, we 
included data taken from healthy controls or placebo/sham groups 
when available.

Fourth, we selected studies that utilized visual facial expressions of 
real people and required participants to respond with motor actions 
using their hand or arm. Facial expressions were included due to their 
fundamental role in non-verbal social interactions (Crivelli and Fri
dlund, 2018; Jack and Schyns, 2015). Unlike other emotional stimuli, 
such as images from the International Affective Picture System (Lang, 
2005), emotional facial expressions differ only in the conveyed emotion, 
minimizing variability in visual features. Additionally, we focused on 
studies where participants used their hand or arm, as the neural mech
anisms controlling these effectors differ from those regulating gait and 

eye movements.
Finally, we excluded studies in which participants responded to in

ternal triggers, as experimental control over such stimuli is limited. We 
also did not include studies that lacked behavioral data, since, without 
observable actions, the findings are more susceptible to speculative in
terpretations. Instead, behavioral measures allow us to compare 
different evidence directly.

Before proceeding, we will briefly summarize the key features of 
each selected task to clarify the aspects of motor and attentional control 
they assess and to outline the most relevant behavioral parameters used 
as outcome measures.

1.2. Tasks

1.2.1. The Stop-signal task
The SST is conceived to measure the ability to suppress a prepotent 

motor response (Bari and Robbins, 2013; Logan, 1994; Verbruggen 
et al., 2019). It consists of a pseudorandom mix of two types of trials, i.e., 
the no-stop and stop trials (Fig. 1A). In its simplest version, during 
no-stop trials, a go-signal, e.g., the presentation on a computer screen of 
the letter ‘O’, indicates participants to press a key as quickly as possible. 
Instead, during the stop trials, after the presentation of the go-signal but 
before the movement onset (i.e., during the reaction time, RT), a 
stop-signal, e.g., the presentation of the letter ‘X’, is shown, instructing 
participants to suppress the pending movement. The delay between the 
go- and the stop-signal, the stop-signal delay (SSD), is of crucial 
importance because the longer the SSD, the more difficult it is to sup
press the movement (Logan, 1994; Logan et al., 1984). Often, but not 
always, the length of the SSD is controlled by a staircase procedure (for 
more details see Verbruggen et al., 2019). The staircase increases the 
SSD by a prespecified amount of time, e.g., 50 ms, making stopping more 
difficult when participants correctly withheld the movement. Instead, 
when participants fail to inhibit, the SSD is decreased by the same time, 
making stopping easier. This way, the staircase allows successful stop
ping in 50 % of stop trials (Verbruggen et al., 2019). In the standard SST 
paradigms, the no-stop trials are more frequent than stop trials (e.g., 64 
or 75 % vs. 34 or 25 %, respectively), to create a strong tendency to move 
(Verbruggen et al., 2019). This is important as people spontaneously 
tend to give more importance to stopping and postponing their response 
to facilitate inhibition (Logan, 1994). Furthermore, to discourage this 
waiting strategy, researchers usually verbally remark that stop and 
no-stop trials are equally important and set a maximum time for 
responding in no-stop trials (Verbruggen et al., 2019).

Notably, motor inhibition is not a unitary construct but has at least 
two neuropsychological domains: (1) reactive inhibition, i.e., the ability 
to react to the presentation of a stop-signal, and (2) proactive inhibition, 
i.e., the ability to modulate reactive inhibition preemptively according 
to one’s goal (Mirabella, 2023; van den Wildenberg et al., 2022). In most 
papers, authors measure only the reactive component, which is assessed 
by computing the stop-signal reaction time (SSRT), a covert RT, esti
mated via the horse-race model (Logan et al., 1984; Verbruggen et al., 
2019). The shorter the SSRT, the better reactive inhibition, and vice 
versa. Assessing proactive control is more controversial (Mirabella, 
2021, 2023; van den Wildenberg et al., 2022), and, as briefly discussed 
later, among the selected articles, it was measured just one time (Jia 
et al., 2023).

In the emotional versions of the SST either the go-signal, the stop- 
signal, or both consist of emotional stimuli with different valences.

1.2.2. The Go/No-go task
The Go/No-go task (Donders, 1969) evaluates a different aspect of 

motor inhibitory control compared to the SST, focusing on the ability to 
prevent a potential action rather than suppressing an ongoing one. 
However, as we will discuss later, in certain cases, it can also be used to 
evaluate motor readiness in situations where participants are aware that 
they may need to withhold movement at times (e.g., Mancini et al., 2020; 
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Mirabella, 2018; Mirabella et al., 2023; Mirabella et al., 2024b; Montalti 
and Mirabella, 2023, 2024). It consists of a pseudorandom mix of go- and 
no-go trials (Fig. 1B). In go-trials, at delays, after trials start, a go-signal 
consisting of a visual stimulus (e.g., a square) is shown on a computer 
monitor, and participants have to press a key. On no-go trials, a different 
visual stimulus, e.g., a circle (no-go signal), is shown, and participants 
have to refrain from moving. So, unlike the stop trials in the SST, during 
no-go trials, the go-signal doesn’t precede the no-go signal; instead, it’s 
displayed instead of it. As it was for the SST, in this paradigm, the rate of 
go-trials is usually higher than that of the no-go trials to induce a prepo
tent tendency to respond (Wessel, 2018; Young et al., 2018).

Although variants of the Go/No-go task can be used to measure 
proactive inhibition, all the papers focus solely on the reactive compo
nent by assessing the rate at which participants perform a movement 
despite the presence of a no-go signal (commission errors). Instead, 

motor readiness is indexed by the length of the RT or by the frequency at 
which participants do not respond to go-signals (omission errors).

In the emotional versions, the go-signal, the no-go signal, or both 
consist of emotional stimuli with different valences.

2. Methods

This review follows the guidelines in the PRISMA statement (Liberati 
et al., 2009; Page et al., 2021). We tracked and documented each stage 
of the screening process using a structured Excel spreadsheet (see htt 
ps://osf.io/szg4m/).

2.1. Eligibility criteria

This review focuses on how healthy young adults react to real 

Fig. 1. Schematics of the tasks. Both tasks are illustrated in their most straightforward implementation. A) Stop-signal task. Most of the time (e.g., 66 %), participants 
have to respond quickly and accurately when an ‘O’ letter (go-signal) is presented at the center of the screen by pressing a button (no-stop trials). However, randomly, 
in a small percentage of the trials (e.g., 34 %), the go-signal is followed by another letter (X, stop-signal), which indicates the participants to withhold the pending 
response (stop trial). Often, the time between the onset of the Go- and the stop-signal, named stop-signal delay (SSD), is dynamically adjusted based on the par
ticipant’s performance. The staircase algorithm increases the SSD when she/he successfully inhibits her/his response, making stopping harder, while it decreases the 
SSD when she/he fails, making stopping simpler. B) The Go/No-go task. Participants must respond quickly and accurately when a square (go-signal) is presented at 
the center of the screen by pressing a button (Go trials). In contrast, they are required to refrain from responding when a circle (No-go signal) is shown (No-go trials). 
The two types of trials are randomly intermixed, and Go trials often have a higher frequency than No-go trials (e.g., 66 vs 34 %).
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emotional facial expressions by moving the arm or the hand in the two 
above-described tasks when their brain activity is not undergoing 
invasive or non-invasive stimulation or mindfulness-based in
terventions. The authors established the eligibility criteria a priori, and 
doubts in the selection processes were discussed and resolved by 
consensus. To be included in this review, studies had to meet the 
following criteria: 

a) employ validated pictures of real static faces depicting at least two 
facial expressions, neutral and/or one or more of the six basic emo
tions (i.e., sadness, happiness, fear, anger, surprise, and disgust; 
Ekman and Friesen, 1971). Studies employing non-validated stimuli, 
such as pictures taken from the internet, personal collections, or 
photographs of laboratory members, were excluded. Similarly, 
studies using schematic, morphed, or computer-generated faces were 
excluded since these stimuli differ from real faces in their capacity to 
convey emotions (Blagrove and Watson, 2014; Kendall et al., 2016).

b) have participants between 18 and 35 years old and healthy. Studies 
involving patients, healthy children, and elderly individuals were 
excluded. This age range was chosen to ensure a homogeneous 
sample and to minimize the potential confounding effects of age- 
related changes in emotional processing. However, i) young adults 
from studies exploring healthy individuals across the lifespan and ii) 
the healthy control groups from studies involving patients were 
included

c) ensure experimental groups consisting of more than 15 individuals, 
as smaller groups are more susceptible to significant inter-subject 
variability, which can impact the reliability of the results;

d) entail behavioral measures (SSRT, RT, omission, and commission 
errors) associated with emotional stimuli, and their statistical ana
lyses. We excluded studies that focused solely on signal detection 
theory;

e) employ the hand or arm as effectors. Studies exploiting the eyes or 
the lower limbs were excluded, as the neural control of these effec
tors differs from that of the arm and hand;

f) not exploiting brain stimulation techniques (e.g., transcranial mag
netic stimulation or transcranial direct current stimulation) or 
treatments altering brain functioning (e.g., hypnosis, mindfulness, 
sleep deprivation, hormones, drugs). This exclusion was made to 
maintain the focus on the natural processing of emotions without any 
external influences. However, data from control groups (e.g., pla
cebo or sham) when available, were included;

g) being written in English language and published in international 
peer-reviewed journals. Conference papers, systematic reviews, and 
meta-analyses were excluded.

2.2. Search strategy

Systematic literature searches were conducted on May 31st, 2024, 
using PubMed (pubmed.ncbi.nlm.nih.gov/) and Scopus (www.scopus. 
com/), without imposing publication date restrictions, but limited to 
articles published in English language. We performed four searches for 
the SST using the following strings: i) [emoti* AND face* AND ’stop 
signal’]; ii) [emoti* AND face* AND ‘countermanding’]; iii) [emoti* AND 
facial AND ’stop signal’]; and iv) [emoti* AND facial AND ‘counter
manding’]. For the Go/No-go task, we performed six searches using the 
following strings: i) [emoti* AND face* AND ’go no go’]; ii) [emoti* AND 
face* AND ‘go nogo’]; iii) [emoti* AND face* AND ‘gonogo’]; iv) [emoti* 
AND facial AND ’ go no go’]; v) [emoti* AND facial AND ‘go nogo’]; and vi) 
[emoti* AND facial AND ‘gonogo’]. The keywords had to appear in the 
title or abstract.

2.3. Study selection

The two authors independently reviewed each unique search result 
to ascertain its eligibility. Instances of disagreement regarding article 

eligibility were infrequent, occurring in only 4 % of cases, and were 
resolved through discussion between the authors.

2.4. Quality appraisal

All selected papers were observational, analytical, and cross- 
sectional studies. Thus, the two authors independently evaluated the 
methodological approach’s strengths and weaknesses and examined 
how effectively biases were addressed using the Joanna Briggs Institute 
Critical Appraisal Tools for Analytical Cross-Sectional Studies (Moola 
et al., 2020). This scoring system is based on eight criteria, specifically 
focusing only on the methodological aspects such as how the sample was 
selected, whether the variables of interest were measured in a reliable 
way, how statistical analyses were conducted, etc. (see Table S1 in 
Supplementary Material for the complete list of assessment items). For 
each criterion, the assessor could assign a score ranging from 0 to 2 in 
increments of 0.5, or indicate that it was not applicable (N/A). If a cri
terion was deemed not applicable, it was excluded from the overall score 
of the paper. The scores of each criterion were summed and divided by 
the highest possible score, i.e., 16 if all criteria were applicable. Studies 
achieving a score > 80 % were rated as high quality and not biased, 
those within a score range of 66–80 % were rated as satisfactory quality 
and not heavily biased, and those in the range of 51–65 % were rated as 
medium-low quality and with biases. Finally, studies with a score 
≤ 50 % were discarded. In the Supplementary Materials, we also report 
the full operational definitions for each scoring criterion.

2.5. Data extraction and synthesis of results

Information extracted from the chosen studies was collected using 
two structured proformas: one for extracting data from the Stop-signal 
task, with entries corresponding to those in Table 3, and another for 
the Go/no-Go task, with entries matching those in Table 4. These pro
formas documented various aspects, including sample features (e.g., 
sample size, gender distribution, and age demographics), specifics of the 
study design (e.g., task descriptions, stimuli employed, and arousal 
assessment), as well as key findings about the impact of emotional 
stimuli on behavioral outcomes (e.g., SSRT, RT, commission, and 
omission errors). The datasets used to produce the figures and sum
maries are available as .xlsx spreadsheets at https://osf.io/szg4m/.

3. Results

3.1. Search results

Because of the stringent criteria for inclusion and exclusion, 52 ar
ticles met the requirements for this review, encompassing the two tasks.

3.1.1. Search results for the SST
The search for SST generated 130 articles, which were subsequently 

reduced to 54 following the elimination of duplicates. Upon screening 
titles and abstracts based on predefined inclusion/exclusion criteria, 45 
articles remained. Subsequently, the full texts of these articles were 
examined to determine adherence to eligibility criteria, resulting in a 
final selection of 18 articles (Fig. 2).

3.1.2. Search results for the Go/No-go task
The initial search for the Go/No-go task produced 913 articles. After 

removing duplicates, 255 articles remained. Screening the titles and 
abstracts further narrowed this down to 172 articles, and a full-text 
examination ultimately left 34 articles (Fig. 3).

3.2. Methodological quality assessment

The results of the quality assessment of the SST’s articles (n = 18) are 
shown in Table 1; those for Go/No-go articles (n = 34) are presented in 
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Table 2. The two reviewers agreed on 46 of the 52 articles (~88.5 %), 
and after further discussion, they reached a consensus on all the articles. 
Inter-rater agreement was assessed using Cohen’s kappa (Cohen, 1960), 
calculated separately for each question and presented in the final row of 
Tables 1 and 2 (the individual evaluations from each reviewer in .xlsx 
format, are available at: https://osf.io/szg4m/). Detailed evaluations for 
each author are provided in the Supplementary Materials. Regarding the 
SST studies, three papers were excluded due to low-quality scores (see 
Supplementary Material for details). Of the remaining 15 studies, seven 

were rated as high satisfactory quality (~46.7 %), and eight as medi
um-low quality (~53.3 %). As for the Go/No-go studies, seven papers 
were excluded because of low-quality scores (see Supplementary Ma
terial for details). Of the remaining 27 studies, five were rated as high 
quality (~18.5 %), 3 as satisfactory quality (~11.1 %), and 12 as 
medium-low quality (~70.4 %).

Fig. 2. Flow charts of the four searches on the emotional Stop-signal task using PubMed and Scopus conducted on May 31st, 2024. The keywords had to be found in 
the titles or abstracts, and the language was limited to English, but there was no limitation on publication dates. We first analyzed titles and abstracts and then the full 
texts, and we excluded studies according to the eligibility criteria detailed in paragraph 2.1. Eighteen articles satisfied the requirements.
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3.3. Main outcomes of selected studies

In this paragraph, we will individually summarize the key findings 
from the selected studies (n = 42) for each task (n = 15 for the SST and 
n = 27 for the Go/No-go task), emphasizing elements of the experi
mental design that could introduce bias. We will examine whether 
emotional stimuli were utilized as go-signals, stop-signals, or both, their 
relevance to the task, and whether arousal levels were assessed

3.3.1. Outcomes of studies using the Stop-signal task
We first examined whether emotional expressions were used as go- 

signals, stop-signals, or both. This distinction is important because if 
emotional expressions serve as go-signals in no-stop trials, the experi
menters intend to influence the speed of the go-process and observe if this 
change impacts the stop-process. Conversely, if emotional expressions 
function as stop-signals, presented only in stop-trials, the aim is to 
determine whether they directly affect the stop-process. When emotional 

Fig. 3. Flow charts of the six searches on the emotional Go/No-go task using PubMed and Scopus conducted on May 31st, 2024. The keywords needed to be present 
in the titles or abstracts, and only articles in English were considered, with no restrictions on publication dates. We first analyzed the titles and abstracts, followed by 
the full texts, excluding studies based on the eligibility criteria outlined in paragraph 2.1. Ultimately, 34 articles met the requirements.
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expressions serve as both go- and stop-signals, both go- and stop-processes 
are affected in complex ways, making the results challenging to interpret. 
For this reason, such a design is rarely used (see below).

Seven papers used emotional faces only as go-signals (see Table 3; 
Ding et al., 2020; Jia et al., 2023; Liang et al., 2022; Pawliczek et al., 
2013; Rebetez et al., 2015; Schag et al., 2023; Song et al., 2016). In 
addition, Lodha and Gupta (2024) exploited facial emotional 

expressions as prime. As the prime stimuli preceded the go-signal, pre
sumably influencing the go process, we included this paper in the cor
responding category of papers. Out of these studies, in four articles, the 
emotional valence of faces was irrelevant to the task because partici
pants were instructed to respond by pressing a key either to the posers’ 
gender (Rebetez et al., 2015; Schag et al., 2023) or to the color of the 
frame surrounding the face image (Pawliczek et al., 2013) or the images 

Table 1 
Summary of the quality assessment of Stop-signal task’s studies.

Articles Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Percentage Outcome

Battaglia et al. (2022) 2 2 2 N/A N/A N/A 0 1 70 Included
Ding et al. (2020) 2 1.5 2 N/A N/A N/A 0 2 75 Included
Gupta and Singh (2021) 2 1 1.5 N/A N/A N/A 0 1 55 Included
Gupta and Singh (2023) 2 1 2 N/A N/A N/A 0 1 60 Included
Jia et al. (2023) 2 2 2 N/A N/A N/A 0 1 70 Included
Liang et al. (2022) 2 2 2 N/A N/A N/A 0 0 60 Included
Lodha and Gupta (2024) 2 1 2 N/A N/A N/A 0 2 70 Included
Pandey and Gupta (2022a) 2 1 2 N/A N/A N/A 0 2 70 Included
Pandey and Gupta (2022b) 2 1 1.5 N/A N/A N/A 0 1.5 60 Included
Pawliczek et al. (2013) 2 1.5 1 N/A N/A N/A 0.5 1 60 Included
Pessoa et al. (2012) 2 0.5 2 N/A N/A N/A 0.5 1 60 Included
Rebetez et al. (2015) 2 0.5 2 N/A N/A N/A 0 1 55 Included
Schag et al. (2023) 2 2 2 N/A N/A N/A 0 1 70 Included
Song et al. (2016) 2 1.5 2 N/A N/A N/A 0 1 65 Included
Stockdale et al. (2015) 2 1 0 N/A N/A N/A 0 2 50 Excluded
Stockdale et al. (2017) 1 2 0 2 0 0 0 2 50 Excluded
Stockdale et al. (2020) 2 1 0 N/A N/A N/A 0 2 50 Excluded
Williams et al. (2020) 2 2 2 N/A N/A N/A 0.5 1.5 80 Included
Cohens’k 1 .80 .60 1 1 1 .68 .80 ​ ​

Notes. For each study, we reported the final evaluation for each question of the selected assessment tool. In this tool, 2=“yes”, 1=“unclear”, 0=“no”, and N/A means 
“Not Applicable”. Cohens’k indicated the inter-rater agreement for each question. See the main text for more information.

Table 2 
Summary of the quality assessment of the Go/No-go task’s studies.

Articles Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Percentage Outcome

Carvalho Fernando et al. (2013) 2 1.5 1 N/A N/A N/A 1 1 65 Included
Cecere et al. (2013) 1 1 1 N/A N/A N/A 1 0 40 Excluded
Liu et al. (2021) 2 1 1 N/A N/A N/A 1 2 70 Included
Ly et al. (2014) 2 0.5 1 N/A N/A N/A 1 0 45 Excluded
Ma et al. (2013) 2 1.5 0 N/A N/A N/A 1 1.5 60 Included
Mancini et al. (2020) 2 0.5 2 N/A N/A N/A 2 2 85 Included
Mancini et al. (2022) 2 1 2 N/A N/A N/A 2 2 90 Included
Maxwell et al. (2005) 2 0.5 2 N/A N/A N/A 1 0.5 60 Included
Mirabella (2018) 2 0.5 2 N/A N/A N/A 2 2 85 Included
Montalti and Mirabella (2023) 2 1 2 N/A N/A N/A 2 2 90 Included
Montalti and Mirabella (2024) 2 1 2 N/A N/A N/A 2 2 90 Included
Pacheco-Unguetti et al. (2012) 1 0.5 2 2 1 1 1 0.5 56.2 Included
Parkinson et al. (2017) 1 0.5 2 N/A N/A N/A 1 1.5 60 Included
Pornpattananangkul et al. (2015) 2 0.5 2 N/A N/A N/A 1 2 75 Included
Putman et al. (2010) 1 0.5 1 N/A N/A N/A 1 2 55 Included
Quaglia et al. (2016) 2 1.5 0 N/A N/A N/A 1 1 55 Included
Quaglia et al. (2019) 2 1 0.5 N/A N/A N/A 1 1 55 Included
Schlosser et al. (2013) 2 2 0.5 N/A N/A N/A 1 1 65 Included
Schulz et al. (2007) 2 1.5 0.5 N/A N/A N/A 1 1 60 Included
Schulz et al. (2009) 2 1.5 0.5 N/A N/A N/A 1 1 60 Included
Sinke et al. (2017) 2 0.5 2 N/A N/A N/A 1 0.5 60 Included
Soloff et al. (2017) 2 0.5 0.5 N/A N/A N/A 1 0 40 Excluded
Steffen et al. (2009) 2 0.5 1 N/A N/A N/A 1 1 55 Included
Tamietto et al. (2006) 2 1.5 0.5 N/A N/A N/A 1 1 60 Included
Taylor et al. (2018) 2 0.5 0 N/A N/A N/A 1 0 35 Excluded
Vandewouw et al. (2021) 2 0.5 0 N/A N/A N/A 1 1 45 Excluded
Windmann and Chmielewski (2008) 1 1 1 N/A N/A N/A 1 0 40 Excluded
Yang et al. (2014) 2 0.5 0 N/A N/A N/A 2 0 45 Excluded
Yeung et al. (2024) 2 2 0.5 N/A N/A N/A 1 1 65 Included
Yu et al. (2015) 2 1.5 1 N/A N/A N/A 1 0 55 Included
Zhang and Lu (2012) 2 0.5 1 N/A N/A N/A 2 0 55 Included
Zhang et al. (2016) 2 0.5 1 2 1 1 2 0 59.4 Included
Zhang et al. (2020) 2 1 1.5 N/A N/A N/A 2 0 65 Included
Zhu et al. (2024) 2 0.5 1.5 N/A N/A N/A 1 2 70 Included
Cohens’k 0.74 .73 .82 1 .79 .79 .86 .84 ​ ​

Notes. For each study, we reported the final evaluation for each question of the selected assessment tool. In this tool, 2=“yes”, 1=“unclear”, 0=“no”, and N/A means 
“Not Applicable”. Cohens’k indicated the inter-rater agreement for each question. See the main text for more information.
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were used as primes (Lodha and Gupta, 2024). In three studies, the 
emotional expressions were task-relevant, as participants had to respond 
via keypresses according to the valence of the expressions (Ding et al., 
2020; Jia et al., 2023; Song et al., 2016). Additionally, one study 
employed a within-subjects design to compare task-relevant and 
task-irrelevant emotional faces (Liang et al., 2022). Finally, only one 
paper, by Pandey and Gupta (2022a), used emotional expressions as 
both go- and stop-signals, with the valence of faces being irrelevant, as 
participants responded based on the poser’s gender.

To summarize the results concisely, we combined all negative- 
valence emotions (sad, fear and angry faces) and compared their ef
fect on the SSRT with happy faces, the only positive expression used, and 
neutral faces (Fig. 4A). The findings are straightforward. When facial 
expressions served as go-signals and were relevant to the task, negative- 
valence faces impaired reactive inhibition by slowing the SSRT (Ding 
et al., 2020; Jia et al., 2023; Liang et al., 2022; Song et al., 2016). 
However, when these expressions were task-irrelevant (Liang et al., 
2022; Lodha and Gupta, 2024; Pawliczek et al., 2013; Rebetez et al., 
2015; Schag et al., 2023), no consistent pattern emerged and in three out 
of nine or 33 % of cases, these stimuli produced no effect at all. This 
conclusion is further supported by the fact that the only study using a 
within-subjects approach, and thus, controlling or intraindividual vari
ability (Liang et al., 2022), showed that images’ valence only has an 
effect when task-relevant.

When emotional faces were used as stop-signals they were always 
task-irrelevant in all studies (see Table 3, Battaglia et al., 2022; Gupta 
and Singh, 2021; Gupta and Singh, 2023; Pandey and Gupta, 2022b; 
Pessoa et al., 2012) except that in Williams et al. (2020), who studied the 
effect of task-relevant vs. task-irrelevant emotional faces on stop-signal 
using a between-subject design. Some of these papers provided more 
than one outcome. Pandey and Gupta (2022b) gave two hits because 

they compared the effect of facial emotions in two conditions, i.e., high 
vs. low attentional load, using a within-subject design. Williams et al. 
(2020) gave three hits because they studied the effect of task-relevant vs. 
task-irrelevant emotional faces on stop-signal using a between-subject 
design. As shown in Fig. 4B, when task-irrelevant, most times (14 out 
of 22 or 56 %), emotional faces do not affect reactive inhibition. In the 
other instances, no clear patterns emerge. The paper by Williams et al. 
(2020) supports this claim, as in both experiments in which emotional 
expressions were not relevant, the SSRT was not affected by the images’ 
valence. However, when participants had to inhibit their response as a 
function of the emotional expression, negative faces (fearful expres
sions) impaired reactive inhibition, increasing the SSRT (Williams et al., 
2020). This result aligns with those obtained when emotions are on the 
go-signal and are task-relevant.

As expected, the results of Pandey and Gupta (2022a) are more 
complex (see Fig. 4C). The authors found that facial expression valence 
influenced reactive inhibition only when the go-signal was a neutral 
face. In this condition, negative faces used as stop-signals resulted in 
longer SSRT compared to neutral and positive faces, which did not differ 
from each other. In contrast, when the go-signal was an emotional face 
(both negative and positive), reactive inhibitory control was unaffected 
by the valence of the stop-signal face. Since three facial expressions were 
used as go-signals and another three as stop-signals, there were nine 
possible combinations, resulting in nine data points for this study.

By combining all study conditions, we found that when facial 
emotional expressions were irrelevant to the task, stimulus valence did 
not influence behavioral responses in 25 out of 40 or 62.5 % of cases 
while no clear pattern was observed in the remaining instances 
(Fig. 4D). Conversely, when the emotional content was task-relevant, 
valence did not affect behavioral responses just one out of seven times 
(14.3 %). In the remaining cases, negative facial expressions impaired 

Fig. 4. Summary of Stop-signal task studies’ results. The bar plots represent the absolute frequency of each possible outcome related to the length of the stop 
signal reaction time (SSRT). For instance, "Neg>Neu" indicates that negatively valenced faces resulted in longer SSRTs than neutral ones. In all cases, outcomes were 
categorized based on statistical significance, specifically when the comparison between emotional stimuli of different valences yielded a p-value< 0.05. The data is 
categorized based on the relevance of emotional stimuli in the task: task-irrelevant (green) and task-relevant (lilac). Panel (A) displays occurrences from studies 
where emotional faces were used solely as go-signals; panel (B) shows occurrences from studies where they were used only as stop-signals; panel (C) presents oc
currences from studies where emotional faces functioned as both go- and stop-signals; and panel (D) provides the overall occurrences across all conditions. Ab
breviations: Negative valence images (Neg); Neutral valence images (Neu); Positive valence images (Pos).
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reactive inhibition in six out of seven instances (85.8 %), leading to 
longer SSRTs compared to neutral faces in five out of seven instances 
(71.5 %) and compared to positive faces in one out of seven instances 
(14.3 %). Although this result appears consistent, it is essential to 
highlight that the number of studies in the task-relevant category is low 
(n = 5).

These findings should be viewed with caution due to the presence of 
several uncontrolled experimental confounders. The most significant 
issue is the evaluation of the images’ arousal. Although it is well- 
established that this dimension of emotional stimuli affects behavioral 
responses (Bradley et al., 2001; Lang and Bradley, 2010; Lundqvist et al., 
2014), nine out of 15 studies (60 %) did not assess it (Table 3). The 
remaining six articles did measure arousal (Table 3). However, although 
the emotional expressions in the experiment varied in arousal levels, this 
factor was never accounted for in the statistical analyses. Consequently, 
it remains possible that arousal, valence, or their interaction is the pri
mary factor influencing behavioral responses.

Additional key challenges affecting the interpretation of the results 
stem from experimental design and data analyses. In eight papers, the 
number of stop-trials per experimental condition was fewer than 50 
(average 26.5 ± 10.9, range 16–45; Battaglia et al., 2022; Gupta and 
Singh, 2021; Gupta and Singh, 2023; Jia et al., 2023; Liang et al., 2022; 
Lodha and Gupta, 2024; Pandey and Gupta, 2022a; Rebetez et al., 2015). 
Under these conditions, SSRT estimates are known to have low reli
ability (Verbruggen et al., 2019). In 11 studies (Ding et al., 2020; Gupta 
and Singh, 2021; Gupta and Singh, 2023; Liang et al., 2022; Pandey and 
Gupta, 2022a, b; Pawliczek et al., 2013; Pessoa et al., 2012; Rebetez 
et al., 2015; Schag et al., 2023; Song et al., 2016) SSRT were estimated 
using methods other than the integration method, which is considered 
less biased and more reliable when tracking procedures are applied 
(Verbruggen et al., 2019). Notably, in seven studies (Ding et al., 2020; 
Gupta and Singh, 2021, 2023; Jia et al., 2023; Lodha and Gupta, 2024; 
Pandey and Gupta, 2022b; Song et al., 2016)), the fundamental 
assumption of the horse-race model, i.e., the independence between 
stop- and go-processes (Logan et al., 1984; Verbruggen et al., 2019) was 
not assessed.

This assumption is tested by comparing the RT of stop-failure trials 
with those of no-stop trials, and the expected result is that the former 
should be significantly shorter than the latter. If this assumption is not 
met, the estimated value of the SSRT becomes questionable. Lastly, eight 
studies (i.e., 53.3 %; Battaglia et al., 2022; Gupta and Singh, 2021; 
Gupta and Singh, 2023; Liang et al., 2022; Pawliczek et al., 2013; Pessoa 
et al., 2012; Rebetez et al., 2015; Schag et al., 2023) did not provide the 
effect sizes for post-hoc comparisons (see Supplementary Material), 
raising concerns about the strength of the observed effects (Sullivan and 
Feinn, 2012). In summary, all 15 articles exhibit significant weaknesses 
in the interpretability of data concerning the measurement of reactive 
inhibition.

Proactive inhibition was evaluated only by Jia et al. (2023), who 
investigated the effect of emotional expressions on proactive inhibition 
by comparing the RT of two types of no-stop trials presented in separate 
blocks. In one block, participants knew that the go-signals were never 
followed by a stop-signal (certain no-stop trials). In the other block, the 
go-signals could be followed by a stop-signal 25 % of the time (uncertain 
no-stop trials). First, as expected, regardless of the valence of the 
emotional face, the RT of uncertain-go trials were slower than those of 
certain-go trials (Mirabella et al., 2008, 2006). Second, the difference in 
RT between the uncertain- and certain-go trials was larger when the 
go-signal was angry than neutral expression, suggesting that the former 
emotional stimulus improves proactive inhibitory control. Due to the 
limited empirical data on this aspect of motor inhibition, the only 
reasonable conclusion is that further research is necessary Table 3.

3.3.2. Outcomes of studies using the Go/No-go task
Using the same approach as for the SST, we categorized the studies 

involving the Go/No-go task based on whether emotional expressions 

were used as go-signals, no-go signals, or both. When emotional ex
pressions are used as go- or no-go signals, they allow researchers to 
specifically assess their influence on the go and no-go processes, 
respectively. In contrast, when emotional expressions serve as both go- 
and no-go signals, or are used as primes or background images, they 
simultaneously impact both the go and no-go processes.

Out of the 27 studies included, only in seven instances emotional 
expressions were selectively used as go-signals (n = 4; Fig. 5A and B; 
Mancini et al., 2020; Mirabella, 2018; Montalti and Mirabella, 2023; 
Montalti and Mirabella, 2024) or no-go signals (n = 3; Fig. 5C; Mancini 
et al., 2022; Pornpattananangkul et al., 2015; Zhu et al., 2024). In all 
these studies, the emotional expressions were relevant to the task, as 
participants had to respond based on the presence of an emotional face, 
regardless of its valence. When emotional expressions served as 
go-signals and were task-relevant (Mancini et al., 2020; Mirabella, 2018; 
Montalti and Mirabella, 2023, 2024) RT were longer, and the rate of 
omission errors was higher for negative than positive faces1 (Figs. 5A 
and 5B). In contrast, when emotional faces were used exclusively as 
no-go signals and were task-relevant, the three studies yielded different 
results (Fig. 5C). Mancini et al. (2022) found that negative faces 
enhanced inhibitory control, as the rate of commission errors elicited by 
negative expressions was lower than that elicited by positive ones. In 
contrast, Pornpattananangkul et al. (2015) observed the opposite effect, 
while Zhu et al. (2024) found no difference in commission error rates 
between positive and negative faces. Five of the previously mentioned 
studies utilized a within-subjects design to examine the effect of 
emotional faces when they were either task-relevant or task-irrelevant 
within the same group of participants (Mancini et al., 2020, 2022; 
Mirabella, 2018; Montalti and Mirabella, 2023, 2024). In the 
task-irrelevant condition, participants had to respond based on the 
posers’ facial expressions. In these tasks, emotional expressions served 
as go- and no-go signals; therefore, the results will be discussed in the 
following paragraph.

In 20 studies, emotional facial pictures were presented as go- and no- 
go signals (Figs. 5D, 5E and 5F). In 12 studies emotional expressions 
were task-relevant (Carvalho Fernando et al., 2013; Ma et al., 2013; 
Putman et al., 2010; Quaglia et al., 2016, 2019; Schlosser et al., 2013; 
Schulz et al., 2009, 2007; Tamietto et al., 2006; Yu et al., 2015; Zhang 
et al., 2016). All these studies exploited the experimental design of Hare 
et al. (2005). In this design, participants had to move in response to one 
emotional facial expression (e.g., fear), and refrain from moving for a 
different emotional expression (e.g., happy) in one block of trials, and 
vice versa in another block. The effect of these emotions on behavior is 
compared across blocks. However, this design requires participants to 
execute distinct responses based on the stimulus valence. In our 
example, in one block, participants had to move when presented with 
fearful faces, and refrain from moving for happy faces, while the 
opposite instructions were applied in the next block. Consequently, 
emotional faces were associated with different motor responses within 
each block. This design choice complicates the comparison of the impact 
of emotional expressions on the same movement, as it can only be 
assessed across different blocks. This raises the risk of confusing the 
modulation of action readiness/inhibition with task instructions. In 
contrast, Mirabella’s design examined the impact of task relevance 
without explicitly requiring participants to categorize different 
emotional expressions, as participants were instructed to respond 
whenever a face displayed any emotion, ensuring that both positive and 
negative emotional expressions were linked to the same motor response 

1 In one study (Montalti and Mirabella, 2024) the difference in omission error 
rates between negative and positive faces did not achieve statistical signifi
cance, although a trend in that direction was observed. Furthermore, in Mancini 
et al. (2020), only angry faces, and not fearful ones, triggered a significantly 
higher rate of omission errors compared to positive faces. These exceptions will 
be addressed in the Discussion section.
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Table 3 
Features and key findings of Stop-signal task studies.

Articles where emotional faces were used as Go signals

​ Number and sex 
of participants

Mean Age 
± SD 
[range] 
(years)

Task’s features Task-Relevance 
of emotional 
stimuli

Number 
of Trials

Stop-signal 
frequency

Face Emotions 
(database/s)

Arousal 
assessment

Outcome: 
change of SSRT

Ding et al. (2020) 20 (all F) 21.2 ± 1.7 Go: Emotion 
discrimination 
Stop-signal: Red cross over 
the face

Relevant 480 25 % S, Neu (CFAPS) Yes◦

(S > Neu)
Neg > Neu

Jia et al. (2023) 28 (14 F) 22.3 ± 2.6 Go: Emotion 
discrimination 
Stop-signal: Change of 
color frame

Relevant 480 25 % A, Neu (KDEF) No Neg > Neu

Liang et al. 
(2022)*

39 (24 F) 19.9 ± 1.3 Go: Emotion 
discrimination 
Stop-signal: Stop symbol

Relevant 240 25 % S, Neu (CAPS) No Neg > Neu

Song et al. (2016) 83 (47 F) 21.4 ± 2.2 
[18− 25]

Go: Emotion 
discrimination 
Stop-signal: Red cross over 
the face

Relevant 480 25 % S, Neu (CAPS) Yes◦◦

(S > Neu)
Neg > Neu

Liang et al. 
(2022)*

39 (24 F) 19.9 ± 1.3 Go: Gender discrimination 
Stop-signal: Stop symbol

Irrelevant 240 25 % S, Neu (CAPS) No Neg = Neu

Pawliczek et al. 
(2013)

16 (all M) 22.4 ± 2.3 Go: Color of frame 
surrounding the face 
Stop-signal: Change color 
frame

Irrelevant 400 25 % A, Neu (FEBA) No Neg < Neu

Rebetez et al. 
(2015)

84 (55 F) 22.8 ± 2.3 
[18− 30]

Go: Gender discrimination 
Stop-signal: Auditory 
signal

Irrelevant 384 25 % H, A, Neu (KDEF) No Neg > Pos > Neu

Schag et al. 
(2023)

20 (all F) 36.5 
± 13.8

Go: Emotion 
discrimination 
Stop-signal: Change color 
frame

Irrelevant 400 25 % A, Neu (FEBA) No Neg < Neu

Articles where emotional faces were used as primes

Lodha and Gupta 
(2024)

34 (17 F) 25.9 ± 5 Go-signal: O/X Letter 
Stop-signal: Green dot 
over the letter

Irrelevant 192 25 % H, A, Neu (KDEF 
and NimStim)

Yes◦◦◦◦

(A=H)>Neu
Neg > Pos 
Pos=Neu; 
Neg=Neu

Articles where emotional faces were used as Stop signals

Williams et al. 
(2020)* 
(Experiment 3)

37 (22 F) 19.22 
± 1.47 
[18− 26]

Go-signal: Circle/Square 
Stop: Presentation of a 
face (emotion 
discrimination)

Relevant 900 20 % H, F, Neu 
(KDEF; PoFA; 
Ishai-NIMH set; 
NimStim)

No Neg> (Pos=Neu)

Battaglia et al. 
(2022)

30 (16 F) 22.6 ± 3.6 Go-signal: Left/Right 
Arrows 
Stop-signal: Presentation 
of a face

Irrelevant 512 25 % F, Neu (POFA) Yes◦◦◦

(F >Neu)
Neg<Neu

Gupta and Singh 
(2021)

45 (12 F) 26.0 ± 5.4 Go-signal: O/X Letter 
Stop-signal: Presentation 
of a face

Irrelevant 192 25 % H, A, Neu (KDEF 
and NimStim)

Yes◦

(H&A >Neu)
Neg< Pos; 
Neg=Neu; 
Neu=Pos

Gupta and Singh 
(2023)

42 (27 F) 27.5 ± 3.7 
[20− 37]

Go-signal: O/X Letter 
Stop-signal: Presentation 
of a face

Irrelevant 256 25 % H, F, A, Neu 
(KDEF and 
NimStim)

Yes◦

(F=Neu)<
(A=H)

(Neg=Pos)>Neu

Pandey and 
Gupta (2022b)
(Experiment 
2)*

28 (3 F) 23.20 
± 4.03 
[18− 30]

Condition: Low attentional 
load 
Go-signal: Visual search 
with 2 letters Stop-signal: 
Presentation of a face

Irrelevant 640 30 % H, A, Neu 
(NimStim)

No Neg=Pos=Neu

Pandey and 
Gupta (2022b)
(Experiment 
2)*

Condition: High attentional 
load 
Go-signal: Visual search 
with many letters 
Stop-signal: Presentation 
of a face

Neg>Pos; 
Neu>Pos; 
Neg=Neu

Pessoa et al. 
(2012)
(Experiment 1)

32 (17 F) [18− 27] Go-signal: Circle/Square 
Stop-signal: Presentation 
of a face

Irrelevant 900 20 % H, F, Neu 
(KDEF; PoFA; 
Ishai-NIMH set; 
NimStim)

No (Neg = Pos)<Neu

Williams et al. 
(2020)* 
(Experiment 1)

40 (23 F) 19.12 
± 1.68 
[17− 27]

Go-signal: Circle/Square 
Stop-signal: Presentation 
of a face

Irrelevant 900 20 % H, F, Neu 
(KDEF; PoFA; 
Ishai-NIMH set; 
NimStim)

No Neg =Pos = Neu

(continued on next page)
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(Mancini et al., 2020, 2022; Mirabella, 2018; Montalti and Mirabella, 
2023, 2024). Not surprisingly, the results of the 12 studies using Hare’s 
design vary considerably, particularly regarding the impact of emotional 
expressions on commission and omission error rates (see Table 4). 
However, one finding appears to be more consistent across the studies: 9 
out of 12 articles (75 %) reported that negative images led to longer RT 
compared to positive expressions (Carvalho Fernando et al., 2013; Ma 
et al., 2013; Putman et al., 2010; Quaglia et al., 2019; Schlosser et al., 
2013; Schulz et al., 2007; Tamietto et al., 2006; Zhang et al., 2016). The 
remaining studies found no significant differences (Quaglia et al., 2016; 
Schulz et al., 2009; Yu et al., 2015). Interestingly, in four cases, the same 
authors obtained different results despite using the same task (Quaglia 
et al., 2016, 2019; Schulz et al., 2009, 2007). In the remaining eight 
studies emotional facial pictures were presented as go- and no-go signals 
and their valence was task-irrelevant (see Table 4). All these studies 
required participants to respond according to the posers’ gender. In six 
articles (75 %) images valence elicited no differences in RT, omission, or 
commission errors (see Table 4; Mancini et al., 2020, 2022; Mirabella, 
2018; Montalti and Mirabella, 2023; Montalti and Mirabella, 2024; Yu 
et al., 2015). Zhang and Lu (2012) found no differences in behavioral 
parameters between positive and negative expressions, but both types of 
emotional faces led to shorter RT and a higher rate of omission errors 
compared to neutral faces. Finally, Zhang et al. (2020) showed that 
negatively valenced faces have a distinct effect compared to positive 
faces, leading to longer RT and higher rates of both omission and 
commission errors.

Seven additional studies examined the influence of task-irrelevant 
emotional faces using distinct experimental approaches (see Table 4). 
Two of these studies (Parkinson et al., 2017; Steffen et al., 2009) used 
facial images as primes and found no significant differences in RT when 
comparing negative and neutral faces or negative and positive faces, 
respectively. In three other studies (Pacheco-Unguetti et al., 2012; Sinke 
et al., 2017; Yeung et al., 2024) participants performed discrimination 
tasks in which letters, shapes, or numbers were superimposed on facial 
images. While two studies (Sinke et al., 2017; Yeung et al., 2024) re
ported no differences in RT or omission and commission error rates 
across emotional expressions, Pacheco-Unguetti et al. (2012) found that 

negative facial expressions led to longer RT compared to positive and 
neutral faces, which did not differ from each other. Additionally, Liu 
et al. (2021) presented emotional faces prior to the go/no-go signals and 
found no significant differences of RT between positive and negative 
faces. In contrast, Maxwell et al. (2005) simultaneously displayed 
emotional faces centrally with go- and no-go signals appearing either in 
the left or right visual field. Their findings indicated that commission 
errors were higher for negative faces compared to positive faces only 
when the no-go signal was presented in the left visual field. Instead, 
commission error rates for neutral faces were comparable to those for 
both positive and negative faces.

To summarize the findings, we separately visualized the impact of 
task relevance of emotional expressions on response readiness and 
reactive inhibitory control (Figs. 5G and 5H). For the response readiness 
summary, we aggregated the outcomes of image valence on RT and 
omission errors in the go-trials of the Go/No-go tasks, distinguishing 
between task-relevant and task-irrelevant conditions (Fig. 5G). For the 
reactive inhibition summary, we summed up the outcomes of image 
valence affected on commission errors in the no-go trials (Fig. 5H). The 
overall result shows a clear trend, as far as response readiness is con
cerned. In this case, when the emotional content is task-irrelevant, the 
valence of the images does not affect the response in 36 out of 44 or 
81.8 % of times, and in the few remaining cases no clear patterns 
emerges. By contrast, when emotional expressions are relevant to the 
task, the most evident effect (19 out of 39 or 48.7 % of times) is that 
negatively valenced faces lead to longer RT and higher rate of omission 
errors. However, in a consistent number of cases (29 out of 64 or 45.3 %) 
also task-relevant images had no effect on behavioral parameters. The 
lack of an effect of the valence of task-relevant emotional stimuli occurs 
more frequently for omission errors (46.2 %) than for RT (30.8 %). Such 
an outcome is expected, as the omission error rates average 5.8 ± 4.6 % 
across all studies and emotional faces, i.e., the error rates are low and 
highly variable, especially when multiple experimental conditions are 
present (e.g., Mancini et al., 2020; Montalti and Mirabella, 2024).

This observation may also provide insight into the overall findings on 
reactive inhibitory control (Fig. 5H). Similar to response readiness, 
when emotional stimuli are irrelevant to the task, their valence does not 

Table 3 (continued )

Williams et al. 
(2020)* 
(Experiment 2)

40 (22 F) 18.70 
± 0.76 
[17− 20]

Go-signal: Circle/Square 
Stop: Presentation of a 
face (gender 
discrimination)

Irrelevant 900 20 % H, F, Neu 
(KDEF; PoFA; 
Ishai-NIMH set; 
NimStim)

No Neg =Pos = Neu

Articles where emotional faces were used both as Go and Stop signals

Pandey and 
Gupta (2022a)

56 (26 F) 21.5 ± 3.9 
[18− 34]

Condition: Go Neutral face 
Go: Gender discrimination 
Stop-signal: Face 
appearing above the go- 
signal

Irrelevant 1080 30 % H, A, Neu 
(NimStim)

No only when the Go 
signal was Neu 
Neg> (Pos=Neu)

Condition: Go Negative face 
Go: Gender discrimination 
Stop-signal: Face 
appearing above the go- 
signal

Neg=Pos=Neu

Condition: Go Positive face 
Go: Gender discrimination 
Stop-signal: Face 
appearing above the go- 
signal

Neg=Pos=Neu

Notes. The * indicates papers appearing more times for the following reasons: 1) Liang et al. (2022) exploited a within-subjects design comparing the effect of facial 
expressions on the go-signal when task-relevant and task-irrelevant; 2) Pandey and Gupta (2022b) exploited a within-subjects design comparing the effect of go-signal 
requiring low vs. high attentional resources; 3) Williams et al. (2020) exploited a between-subjects design comparing the effect of facial expressions on stop-signals 
when task-relevant and task-irrelevant (two experiments). In bold are indicated the papers where emotional expressions were task-relevant. ◦ The arousal was 
evaluated by a group of participants distinct from those involved in the main experiment; ◦◦ the arousal values were obtained from the original database scores; ◦◦◦ the 
arousal was assessed by the same participants who participated in the experiment; ◦◦◦◦ it is unclear who conducted the arousal assessment. Abbreviations. Chinese 
Affective Picture System (CAPS; Lu et al., 2005); FEBA face repository (Gur et al., 2002); Karolinska Directed Emotional Faces (KDEF; Lundqvist et al., 1998); Pictures 
of Facial affect test (POFA; Ekman and Friesen, 1976); Ishai-NIMH set (Ishai et al., 2004); NimStim Set of Facial Expressions (Tottenham et al., 2009). Happy faces (H); 
Fearful faces (F); Angry faces (A); Sad faces (S); Neutral faces (Neu). Negative emotional faces (Neg); Positive emotional faces (Pos).
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influence reactive inhibition in most cases (9 out of 11, i.e., 81.8 %). 
However, even when emotional stimuli are task-relevant, 15 out of 25 or 
60 % of cases show no impact, while in the 6 out of 25 or 24 % of times 
negative images improve reactive inhibitory control with respect posi
tive expressions by lowering the rate of commission errors. The weak 
impact on commission errors when emotional stimuli are task-relevant is 
because the design of the Go/No-go task inherently requires a strong 
tendency to respond (Wessel, 2018; Young et al., 2018), resulting in a 
lower proportion of no-go trials, typically only 25 % or 33 % of the total. 
With a limited number of no-go trials and an average commission error 
rate of 13.5 ± 8.1 % across all studies and emotional stimuli, the impact 
of image valence is derived from a small sample size, resulting in high 
variability in the overall findings.

Again, as for the SST, this evidence must be interpreted with consid
eration of several confounding factors. Firstly, in 18 out of 27 studies 
(66.6 %, see Table 4), image arousal was either not assessed (n = 17) or 
was not included in the statistical analyses despite differences in 
emotional face values (n = 1). Secondly, in five studies (18.5 %), the 

proportion of go trials was equal to (Ma et al., 2013; Steffen et al., 2009; 
Zhang and Lu, 2012) or even lower than that of the no-go trials (Liu et al., 
2021; Yeung et al., 2024). Under such conditions, contrary to recom
mendations for optimal Go/No-go task design (Wessel, 2018; Young et al., 
2018), the prepotent response tendency cannot be adequately induced. 
Third, 18 papers (66.6 %) did not report effect size measurements for 
post-hoc comparisons (see Supplementary Material), raising concerns 
about the robustness of the observed effects (Sullivan and Feinn, 2012). 
Taking these confounding factors into account, it emerges that the find
ings of 22 papers (81.5 %) have limitations that affect their interpret
ability. Notably, the studies conducted using Mirabella’s design (Mancini 
et al., 2020, 2022; Mirabella, 2018; Montalti and Mirabella, 2023, 2024) 
stand out as a notable exception to these issues.

A final important consideration is that the existing literature has 
focused solely on measuring reactive inhibitory control, assessed 
through commission error rates, while overlooking proactive inhibition 
Table 4.

Fig. 5. Summary of Go/No-go task studies’ results. Bar plots illustrate the absolute frequency of each possible outcome related to the reaction times (RT), 
omission, and commission errors. For instance, "Neg>Pos" indicates that negatively valenced faces resulted in longer RT compared to positive faces. In all cases, 
outcomes were categorized based on statistical significance, specifically when the comparison between emotional stimuli of different valences yielded a p-val
ue< 0.05. The data is categorized based on the relevance of emotional stimuli in the task: task-irrelevant (green) and task-relevant (lilac). (A) Displays RT occur
rences in studies where emotional faces were used solely as go-signals; (B) Displays omission error occurrences in the same studies. (C) Shows commission error 
occurrences in studies where emotional faces were used exclusively as no-go signals; (D) Displays RT occurrences in studies where emotional faces functioned as both 
go- and no-go signals; (E) Displays omission error occurrences; (F) Displays commission error occurrences in the same studies; (G) Displays the overall occurrences of 
behavioral parameters associated with response readiness (RT and omission errors) across all Go/No-go studies, and (H) shows the overall occurrences of commission 
errors, indexing reactive inhibitory control, across all Go/No-go studies. Abbreviations: Negative valence images (Neg); Neutral valence images (Neu); Positive 
valence images (Pos).
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Table 4 
Features and key findings of Go/No-go task studies.

Articles where emotional faces were used only as Go signals (measuring response readiness)

Article Number and 
sex of 
participants

Mean Age  
± SD 
[range] 
years

Task Task- 
Relevance 
of 
emotional 
stimuli

Number 
of Trials

No-go 
frequency

Face 
Emotions 
(database/ 
s)

Arousal 
assessment

Go RT Omission Errors

Mancini et al. 
(2020)*

56 (28 F) 22.4 ± 2.4 Go: emotional 
faces 
No-go: neutral 
faces

Relevant 396 33 % H, F, A; Neu 
(POFA)

Yes◦◦◦

H > F > A 
> Neu

Neg > Pos Neg (A) > Pos 
Neg (F) = Pos

Mirabella (2018)* 40 (20 F) 24.9 ± 2.9 Go: emotional 
faces 
No-go: neutral 
faces

Relevant 360 33 % H, F, Neu 
(POFA)

Yes◦◦◦

(F = H) 
> Neu

Neg > Pos Neg > Pos

Montalti and 
Mirabella (2023)*

40 (20 F) 23.6 
± 4.1 
[19.9–32.5]

Go: emotional 
faces 
No-go: neutral 
faces

Relevant 576 33 % H, F, Neu 
(KDEF)

Yes◦◦◦

F > H 
> Neu

Neg > Pos Neg > Pos

Montalti and 
Mirabella (2024)*

40 (20 F) 24.5 
± 3.6 
[19.7–32.9]

Go: emotional 
faces 
No-go: neutral 
faces

Relevant 432 33 % H, A, F, Neu 
(KDEF)

Yes◦◦◦

(A = F) > H 
> Neu

Neg(A) 
> Pos 
Neg (F)=Pos

Neg = Pos

Articles where emotional faces were used only as No-Go signals (measuring inhibitory control)

Mancini et al. 
(2022)*

40 (20 F) 23.9 ± 4.7 
[20− 43]

Go: neutral faces 
No-go: 
emotional faces

Relevant 500–600 33 % H, F, Neu 
(POFA)

Yes◦◦◦

(F = H) 
> Neu

Neg < Pos

Pornpattananangkul 
et al. (2015)

36 (21 F) 18.6 ± N/A Go: neutral faces 
No-go: 
emotional faces

Relevant 640 25 % H, F, Neu 
(NimStim)

No Neg > Pos

Zhu et al. (2024) 41 (20 F) 19.5 ± 0.3 Go: neutral faces 
No-go: 
emotional faces

Relevant 192 25 % F, A 
(CFAPS)

No Neg=Pos

Articles where emotional faces were used as both Go/No-go signals

Carvalho Fernando 
et al. (2013)

32 (all F) 29.5 ± 9.1 Hare’s Design^ Relevant 216 33 % H, F, Neu 
(NimStim)

No Neu > Neg 
> Pos

N/A Neg = Pos 
= Neu

Ma et al. (2013) 30 (22 F) 21.4 ± 2.6 
[18− 28]

Hare’s Design^ Relevant 240 50 % H, Sa, Neu 
CFAPS

Yes◦

Sa > H 
> Neu

Neg > Pos 
[Neu not 
analyzed]

Neg > Pos 
[Neu not 
analyzed]

Neg = Pos 
[Neu not 
analyzed]

Putman et al. (2010) 28 (All F) 22.7 ± 2.6 
[19− 28]

Hare’s Design^ Relevant 384 25 % H, F 
(KDEF)

No Neg > Pos N/A Neg > Pos

Quaglia et al. (2016) 58 (39 F) 19.1 ± 2.1 Hare’s Design^ Relevant 960 30 % H, F, Neu 
(NimStim)

No Neg = Pos 
= Neu

N/A Neg < (Pos 
= Neu)

Quaglia et al. (2019) 26 (18 F) 30.6 ± 9.1 
[20− 59]

Hare’s Design^ Relevant 960 30 % H, F, Neu 
(NimStim)

No (Neg=Neu)>
Pos

N/A (Neg =
Neu)<Pos

Schlosser et al. 
(2013)

54 (35 F) 31.5 ± 10.2 Hare’s Design^ Relevant 216 33 % H, F, Neu 
(NimStim)

No Neg<Neu; 
Pos<Neu; 
Neg > Pos

N/A Neg=Neu; 
Pos<Neu; 
Neg = Pos

Schulz et al. (2007) 85 (62 F) 26.1 ± 10.8 
[18− 66]

Hare’s Design^ Relevant 384 25 % H, Sa 
(NimStim)

No Neg>Pos Neg=Pos Neg < Pos

Schulz et al. (2009) 24 (8 F) [18− 35] Hare’s Design^ Relevant 576 25 % H, Sa, Neu 
(NimStim)

No Neg = Pos 
= Neu

(Neg=Pos)>
Neu

Neg = Pos 
= Neu

Tamietto et al. 
(2006)
(Experiment 2)

25 (20 F) 25.3 ± 3.6 
[19− 32]

Hare’s Design^ Relevant 1024 33 % H, F, Neu 
(POFA)

No Neg > Pos Neg=Pos Neg = Pos

Tamietto et al. 
(2006)
(Experiment 3)

20 (15 F) 24.5 ± 3.8 
[22− 28]

Hare’s Design^ Relevant 768 33 % H, F 
(POFA)

No Neg > Pos Neg=Pos Neg = Pos

Yu et al. (2015)* 19 (10 F) 26.6 ± 7.6 Hare’s Design^ Relevant 960 30 % S, Neu 
(CFAPS)

Yes◦◦

S = Neu
Neg = Neu N/A N/A

Zhang et al. (2016) 58 (31 F) 22 ± 2.3 
[18− 26]

Hare’s Design^ 
(before the task 
participants saw 
a negative or 
neutral video)

Relevant 400 30 % H, A 
(CFAPS)

Yes◦◦

H = A
Neg>Pos Neg>Pos 

(after the 
negative 
video) 
Neg=Pos 
(after the 
neutral 
video)

Neg<Pos 
(after the 
negative 
video) 
Neg=Pos 
(after the 
neutral 
video)

Mancini et al. 
(2020)*

56 (28 F) 22.4 ± 2.4 Gender 
discrimination

Irrelevant 396 33 % H, F, A, Neu 
(POFA)

Yes◦◦◦

H > F > A 
> Neu

Neg = Pos 
= Neu

Neg = Pos 
= Neu

N/A

Mancini et al. 
(2022)*

40 (20 F) 23.9 ± 4.7 
[20− 43]

Gender 
discrimination

Irrelevant 500–600 33 % H, F, Neu 
(POFA)

Yes◦◦◦

(F = H) 
> Neu

N/A N/A Neg = Pos 
= Neu

(continued on next page)
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4. General discussion

Understanding how we react to emotionally salient external stimuli 
is highly important from both a scientific and clinical perspective. 

According to evolutionary theories, our nervous system has been shaped 
by ecological demands to automatically trigger survival actions in 
response to such stimuli (Frijda et al., 1989; Lang, 1995; Lang et al., 
2000; Mobbs et al., 2015; Pourtois et al., 2013). This account has 

Table 4 (continued )

Mirabella (2018)* 40 (20 F) 24.9 ± 2.9 Gender 
discrimination

Irrelevant 360 33 % H, F, Neu 
(POFA)

Yes◦◦◦

(F = H) 
> Neu

Neg = Pos Neg = Pos N/A

Montalti and 
Mirabella (2023)*

40 (20 F) 23.6 
± 4.1 
[19.9–32.5]

Gender 
discrimination

Irrelevant 576 33 % H, F, Neu 
(KDEF)

Yes◦◦◦

F > H 
> Neu

Neg = Pos 
= Neu

Neg = Pos 
= Neu

N/A

Montalti and 
Mirabella (2024)*

40 (20 F) 24.5 
± 3.6 
[19.7–32.9]

Gender 
discrimination

Irrelevant 432 33 % H, A, F, Neu 
(KDEF)

Yes◦◦◦

(A = F) > H 
> Neu

Neg = Pos 
= Neu

Neg = Pos 
= Neu

N/A

Yu et al. (2015)* 19 (10 F) 26.6 ± 7.6 Gender 
discrimination

Irrelevant 960 30 % S, Neu 
(CFAPS)

Yes◦◦

S = Neu
Neg = Neu N/A N/A

Zhang and Lu (2012) 20 (9 F) [18− 20] Gender 
discrimination

Irrelevant 324 50 % H, A, F, Neu 
(CFAPS)

Yes◦◦

H = A = F 
= Neu

(Neg = Pos) 
< Neu

(Neg =
Pos)> Neu

Neg = Pos 
= Neu

Zhang et al. (2020) 28 (23 F) 24.2 ± 4.9 
[17− 39]

Gender 
discrimination 
(Before the face 
appeared, an 
emotional or 
neutral verb was 
presented 
subliminally)

Irrelevant 480 30 % H, A 
(CFAPS)

Yes◦◦

H = A
Neg > Pos Neg > Pos Neg > Pos

Articles where emotional faces were used as primes

Parkinson et al. 
(2017)
(Experiment 3)

16 (10 F) 19.7 ± 1.6 Color 
discrimination 
(faces used as 
primes)

Irrelevant 720 16 % & 
34 % 
choice 
trials

A, Neu 
(NimStim)

No Neg = Neu N/A N/A

Steffen et al. (2009) 21 (15 F) 21.2 ± N/A 
[17− 32]

Picture 
discrimination 
(faces used as 
primes)

Irrelevant 1152 50 % H, A 
(NimStim)

No Neg = Pos N/A N/A

Articles where emotional faces were printed in background

Pacheco-Unguetti 
et al. (2012)
(Experiment 1)

58 (37 F) 25. 6 ± 7.5 Letter 
discrimination 
(printed over 
faces’ images)

Irrelevant 360 33 % H, A, Neu 
(KDEF, 
FACS, 
NimStim)

No Neg > (Pos =
Neu)

N/A N/A

Sinke et al. (2017) 16 (15 F) 33.9 ± 13.8 Shape 
discrimination 
(printed over 
faces’ images)

Irrelevant 450 30 % H, A, Neu 
(NimStim)

No Neg = Pos 
= Neu

N/A N/A

Yeung et al. (2024) 45 (29 F) 20.7 ± 0.7 
[18− 39]

Number 
discrimination 
(printed over 
faces’ images)

Irrelevant 384 75 % A, F, Neu 
(TFED)

No Neg = Neu Neg = Neu Neg = Neu

Articles where emotional faces were shown before or together the Go-signal

Liu et al. (2021) 23 (13 F) 22.2 ± 1.7 
[19− 26]

Orientation 
discrimination. 
(faces presented 
bilaterally 
before the Go- 
signal)

Irrelevant 512 87.5 % H, F, Neu 
(FACES)

No Neg = Pos N/A N/A

Maxwell et al. (2005) 43 (22 F) [18− 30] Shape 
discrimination 
(faces centrally 
displayed, Go/ 
No-go stimuli 
lateralized)

Irrelevant 168 28.6 % H, A, Neu 
(POFA)

No N/A N/A Just when 
No-go were 
on the LVF 
Neg > Pos; 
Neg = Neu; 
Pos=Neu

Notes. In bold *Papers appearing more times, for the following reasons: 1) Mancini et al. (2020), Mancini et al. (2022), Mirabella (2018), Montalti and Mirabella 
(2023), Montalti and Mirabella (2024), and Yu et al. (2015) exploited a within-subjects design comparing the effect of facial expressions on the go signal when 
task-relevant and task-irrelevant. ◦ The arousal was assessed by a group of subjects different from those involved in the experiment; ◦◦ the arousal values were taken 
from the score of the original database; ◦◦◦ the arousal was assessed by the same group of subjects who took part in the experiment. Omission error rates (i.e., when 
participants erroneously did not respond to the go stimulus); Commission error rates (i.e., when participants erroneously respond to the go-stimulus when a stop-signal 
is presented). Abbreviations: Karolinska Directed Emotional Faces (KDEF; Lundqvist et al., 1998); Pictures of Facial affect test (POFA; Ekman and Friesen, 1976); 
NimStim Set of Facial Expressions (Tottenham et al., 2009); FACES (Ebner et al., 2010); Facial Action Coding System (FACS; Ekman & Friesen, 1978); Tsinghua Facial 
Expression Database (TFED, Yang et al., 2020). Happy faces (H); Fearful faces (F); Angry faces (A); Sad faces (S); Surprised face (Su); Disgusted face (D); Neutral faces 
(Neu). Negative emotional faces (Neg); Positive emotional faces (Pos). Go trials reaction time (Go RT). Right visual field (RVF); Not available (N/A).
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undoubtedly been the most popular over the past 25 years. However, 
despite its appealing and reasonable nature, the empirical evidence 
supporting it is highly contradictory (Belopolsky et al., 2011; Calbi et al., 
2022; Devue and Grimshaw, 2017; Mancini et al., 2020, 2022; 
Mauersberger et al., 2024; Mirabella, 2018; Mirabella et al., 2024a; 
Mirabella et al., 2023; Mirabella et al., 2024b; Montalti and Mirabella, 
2024; Stein et al., 2009; Victeur et al., 2020). In this review, we focused 
on facial expressions as they are a crucial form of non-verbal commu
nication that complement and enhance verbal interactions by offering 
key insights into others’ emotional states, needs, and intentions (Cowen 
et al., 2021; Jack and Schyns, 2015). Consequently, the ability to 
recognize and interpret facial expressions is essential for social cogni
tion, enabling individuals to respond rapidly and appropriately in 
various social situations. This is why researchers have suggested that 
task-irrelevant emotional faces can bias attention and override ongoing 
goal-directed thoughts and actions (Carretié, 2014; Vuilleumier, 2005). 
Nevertheless, recent evidence challenges this view indicating that 
healthy individuals do not respond automatically to emotional faces but 
rather evaluate them based on their current goals (Belopolsky et al., 
2011; Calbi et al., 2022; Devue and Grimshaw, 2017; Mancini et al., 
2020, 2022; Mauersberger et al., 2024; Mirabella, 2018; Mirabella et al., 
2024a; Mirabella et al., 2023; Mirabella et al., 2024b; Montalti and 
Mirabella, 2023, 2024; Stein et al., 2009; Victeur et al., 2020). This 
perspective aligns more closely with our ability to navigate crowded 
social environments where people display a wide range of facial ex
pressions. If we reacted to every task-irrelevant emotional expression, 
we would become overwhelmed and unable to focus on achieving our 
goals. Accordingly, this review examined studies investigating whether 
and how facial emotions influence two key aspects of motor control, i.e., 
response readiness and inhibitory control, based on their relevance to 
current goals in healthy young adults Despite several concerns that 
significantly limit the interpretability of the results, our findings suggest 
that existing research supports the idea that the valence of emotional 
faces affects behavioral responses only when they are task-relevant.

4.1. Overview of findings from the literature

To provide a comprehensive overview of the results across all ex
periments, we compiled all findings (Fig. 6). The findings show that 
when facial expressions are task-irrelevant, their emotional valence does 
not influence behavioral responses in approximately 74 % of cases (70 
out of 95). In contrast, when the emotional content is task-relevant, 
emotional faces have no effect in 42.3 % of cases (30 out of 71). To 
assess the impact of stimulus relevance, we conducted a chi-squared test 
of independence, which was significant (χ²(1) = 15.47, p < 0.0001, φ 
= .31), indicating a difference in outcome frequencies between task- 
relevant and task-irrelevant conditions. This result was further sup
ported by a strong Bayes factor (BF₁₀ > 100), providing robust evidence 
in favor of the alternative hypothesis. This analysis suggests that 
emotional stimuli, when task-irrelevant, do not influence behavioral 
responses, whereas task relevance tend to introduce an effect. Specif
ically, under task-relevant conditions, negative facial expressions 
impaired motor control in 38 % of cases (8.4 % relative to neutral faces 
and 29.6 % relative to positive faces). As detailed above, results based 
on RT and SSRT are more consistent than those based on omission and 
commission errors because the latter ones are typically computed from a 
small number of trials.

In our opinion, the overall picture remains unclear due to several 
confounding factors. First, image arousal was not evaluated in 25 out of 
42 studies (59.5 %) and was omitted from statistical analyses, despite 
differences in emotional face values being observed in 7 out of 42 studies 
(16.6 %). As a result, in 76.2 % of the studies, it remains unclear 
whether the findings were influenced by face valence, arousal, or both. 
Secondly, effect sizes for post hoc comparisons were not provided in 23 
studies (54.8 %), and only four articles (9.5 %; Mancini et al., 2020, 
2022; Montalti and Mirabella, 2023; Montalti and Mirabella, 2024) 

quantified the strength of the null hypothesis using Bayes factors 
(Rouder and Morey, 2009; Rouder et al., 2012, 2009). Consequently, in 
most cases, the robustness of the reported effects is very uncertain. 
Third, numerous studies had notable design weaknesses that restricted 
the interpretability of their findings, as outlined in Sections 3.3.1 and 
3.3.2. Fourth, individual variability has largely been overlooked. Yet, 
factors such as personality traits, personality-related constructs like 
alexithymia, trait anxiety or emotion regulation strategies, and even 
cultural background can profoundly influence how emotionally salient 
stimuli are processed and translated into behavior. Fifth, with the 
exception of seven studies (Liang et al., 2022; Mancini et al., 2020, 2022; 
Mirabella, 2018; Montalti and Mirabella, 2023, 2024; Yu et al., 2015), 
no other research has examined the effect of task-relevance of emotional 
stimuli within the same group of participants and thus controlling for 
intersubject variability. Nonetheless, the most effective way to investi
gate this question is through a within-participants design, where the 
same group of people is exposed to identical images under two condi
tions: once when the images are relevant to the task and once when they 
are not. Notably, in these studies, task-irrelevant emotional faces never 
influenced behavioral responses, whereas the same images had an effect 
in 9 out of 11 cases (81.8 %) when they were task-relevant. Among these 
instances, negative facial expressions impaired motor control 89 % of 
the time. The two instances where task-relevant emotional stimuli did 
not produce a behavioral effect were: (a) the omission error rate in 
Montalti and Mirabella (2024) and this can be attributed to the low 
overall error rate and the large number of experimental conditions; (b) 
The RT in Yu et al. (2015), where the relatively small sample size 
(n = 19) may have limited the statistical power to detect an effect. 
Although few studies have utilized a within-subjects design, the findings 
from these studies provide a much clearer picture compared to other 
research. Therefore, adopting this approach in future studies is strongly 
recommended.

4.2. The compatibility of the goal-relevance hypothesis with leading 
Emotion Theories

After decades of neglect, the study of emotion processing has known 
a renaissance in the last 25–30 years (LeDoux, 2012). Emotion research 
was a ‘victim’ of early cognitive science, which, around the 1950s, 
shifted the interest from the relation between psychological functions 
and neural mechanisms toward processes that could be thought of in 
terms of computer-like operations. The mind was modeled like a com
puter, emphasizing rational thought and downplaying emotional in
fluences. Such an approach allowed cognitive scientists to study mental 
processes leaving aside the problem of subjective experiences. Thus, for 
instance, cognitive scientists figured out how to study the ways the mind 
computes and represents external stimuli ignoring the tricky issue of 
how conscious perceptual experiences come about. Most cognitive 
processes occur unconsciously, and just some of them reach awareness, 
usually near the end of the computations. By contrast, the dark cloud of 
subjectivity hung over the topic of emotion. However, around 2000, the 
pioneering work of Le Doux, Damasio, Panksepp, Ekman, Davidson, 
Barrett, and Adolphs paved the way for a novel approach to the study of 
emotions. LeDoux (2012) began with the premise that some aspects of 
human emotion are rooted in evolutionary pressures, particularly re
sponses related to survival and reproduction, such as reactions to 
danger, hunger, thirst, or potential mates. He proposed that to study 
how the brain processes emotions without falling into the problem of 
subjectivity, researchers could focus on how‘ survival circuits’ detect 
key environmental information to control behavioral and internal 
physiological responses that serve specific adaptive purposes (LeDoux, 
1996, 2012). As survival circuits are present in other mammals (and in 
other animals), they might be excellent models to study this type of 
emotion processing. Given this, the motivational model proposed by 
Bradley et al. (2001); Lang and Bradley (2010) to interpret behavioral 
reactions to emotional stimuli in humans seems straightforward. As 
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mentioned in the Introduction, this model proposes that stimuli with 
either positive or negative emotional value automatically draw selective 
attention, are given processing priority, and activate the appetitive or 
defensive systems accordingly. Consequently, behavioral responses are 
triggered automatically, regardless of the individual’s current goals 
(Lang et al., 2000; Vuilleumier, 2005). However, as this review dem
onstrates, the empirical evidence on how emotional stimuli affect motor 
control is largely inconsistent with this hypothesis. While several 
methodological confounds discussed in previous sections may 
contribute to these discrepancies, we argue that the key factor under
lying the conflicting findings is the relevance of the emotional stimuli to 
the individual’s current goal. A series of groundbreaking research on 
healthy subjects provides stringent evidence that, at least in low threat 
conditions such as those occurring in laboratories, emotional items do 
not automatically bias attention and influence behavioral reactions. 
Instead, they modulate motor responses when subjects are explicitly 
instructed to decide based on the emotional content (Belopolsky et al., 
2011; Calbi et al., 2022; Devue and Grimshaw, 2017; Mancini et al., 
2020, 2022; Mauersberger et al., 2024; Mirabella, 2018; Mirabella et al., 
2024a; Mirabella et al., 2023; Mirabella et al., 2024b; Montalti and 
Mirabella, 2023, 2024; Stein et al., 2009; Victeur et al., 2020).

In contrast, the notion that goal relevance is central to emotional 
processing is well supported by appraisal theories (Moors et al., 2013; 
Moors and Fischer, 2019). These theories suggest that emotional re
sponses are shaped by multiple factors, including an individual’s goals, 
past experiences, current mood, and expectations. Consequently, 
emotional responses are not automatic; rather, they result from 
conscious or unconscious appraisals of a stimulus, shaped by context and 
personal goals.

Furthermore, Barrett’s theory of constructed emotion (Barrett, 
2006a, 2006b) is also compatible with the view that goal relevance can 
play a central role in shaping emotional responses. This framework 
challenges the assumption that emotionally salient stimuli automati
cally trigger fixed emotional reactions. Instead, it posits that the brain 
constructs emotions in real time by interpreting internal bodily signals 
and external contextual information. Thus, emotions are not direct re
sponses to stimuli but are context-dependent predictions created by the 
brain to guide behavior, influenced by goals, context, and prior 
experiences.

The main difference between the theory of constructed emotion and 
appraisal theories lies in their view of biological determinism. The 
theory of constructed emotion denies the existence of biologically 
hardwired emotional responses, arguing instead that emotions are 
constructed through predictions based on prior experiences and context. 

In contrast, appraisal theories suggest that while some emotional ten
dencies may have evolutionary roots, emotional responses are largely 
shaped by cognitive appraisals, allowing for variability based on an 
individual’s interpretation of the situation.

To the best of our knowledge, only one other systematic review has 
examined the effects of emotional stimuli on response inhibition with 
respect to their valence, arousal, and task relevance (Rincón-Pérez et al., 
2025). Similar to the present review, Rincón-Pérez et al., (2025) noticed 
several critical methodological limitations in the existing literature, 
which complicate the interpretation of findings. Nevertheless, in partial 
alignment with our conclusions, they observed that behavioral effects on 
response inhibition are more frequently reported when the emotional 
content of stimuli is task-relevant, compared to when it is not. Moreover, 
like our review, they emphasized that in studies using a within-subject 
experimental design, only task-relevant emotional stimuli consistently 
influence performance, underscoring the need to control for individual 
differences to obtain clearer results.

5. Challenges and future directions

One unresolved challenge in all the reviewed studies on facial ex
pressions is that those stimuli used lack ecological validity. Displaying 
two-dimensional, static, stereotypical-posed faces on a screen in front of 
participants is far from replicating a realistic social interaction 
(Holleman et al., 2021; Shamay-Tsoory and Mendelsohn, 2019). In real 
life, facial expressions are dynamic and occur within rich, 
context-dependent environments (Aviezer et al., 2017). Nonverbal cues 
such as body language, prior knowledge of a person, and the social 
context in which individuals operate are all essential for interpreting the 
meaning of emotional facial expressions and likely affect behavioral 
responses. As such, it seems reasonable to suggest that isolated 
emotional faces may not be sufficiently salient to capture attention. The 
use of immersive virtual reality environments provides a promising way 
to address these limitations by simulating the complexity of emotional 
reactions in real-world situations (González-Gualda et al., 2024). 
Interactive environments allow for the creation of various scenarios 
where participants can engage with objects and avatars in real time, 
offering the sensation of being physically present and thus truly expe
riencing emotions (Marín-Morales et al., 2020).

In summary, based on the points discussed above, future research 
should consider the following directions: (a) examine the role of goal- 
relevance in emotional processing by employing within-group compar
isons to account for intersubject variability; (b) use emotional stimuli 
with higher ecological validity, such as dynamic stimuli or virtual reality 
scenarios; (c) explore the link between emotional stimuli and proactive 
inhibition, an area that remains under-investigated despite its relevance, 
particularly given that this domain of inhibitory control is often 
impaired in various neurological and psychiatric disorders (Mirabella, 
2021); (d) measure arousal (using either a Likert scale or the 
Self-Assessment Manikin, Bradley and Lang, 1994) and including it into 
the statistical analyses as needed, to ascribe the observed effect to one of 
the two dimensions of the emotional stimuli, i.e., valence, arousal or 
both; (e) ensure adequate statistical power by recruiting sufficiently 
large sample sizes (n > 30; Fagerland, 2012); (f) apply Bayesian statis
tical methods to yield robust estimates of the strength of both null and 
alternative hypotheses (Rouder and Morey, 2009; Rouder et al., 2012, 
2009); (g) consider individual differences, such as personality traits, 
personality-related constructs (e.g., alexithymia, impulsivity, trait anx
iety, and emotion regulation strategies), and cultural background, as 
these factors are likely to influence how emotional information is 
processed.

6. Conclusions

On average, the quality of most existing studies on the effect of facial 
expressions on behavioral responses is relatively low. Numerous 

Fig. 6. Summary of all task studies’ results. The barplot illustrates the absolute 
frequency of each possible outcome of all behavioral parameters measured 
using the Stop-signal task and the Go/No-go task (stop signal reaction time or 
SSRT, reaction time or RT of go-trials, omission and commission errors). For 
instance, "Neg>Pos" indicates that negatively valenced faces resulted in longer 
SSRT, RT, omission and commission errors compared to positive faces. In all 
cases, outcomes were categorized based on statistical significance, specifically 
when the comparison between emotional stimuli of different valences yielded a 
p-value< 0.05.
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confounding factors significantly undermine the interpretability of the 
findings, leading to an incomplete and unsatisfactory understanding of 
the topic.

However, current research confirms that task-irrelevant emotional 
facial expressions do not influence behavioral responses. In contrast, 
when the emotional content of faces aligns with participants’ goals, their 
valence does have an effect. Regarding response readiness, most findings 
suggest that negative expressions slow RT and increase omission errors, 
likely because these images hold attention stronger than positive faces. 
This heightened attention may stem from participants evaluating 
whether such expressions signal a real threat (Mirabella et al., 2024a). 
The impact on inhibitory control, however, remains more contentious, 
requiring further investigation. Nonetheless, the findings of Mancini 
et al. (2022) on emotional facial expressions and Calbi et al. (2022) on 
emotional body postures, which suggest that negative expressions 
enhance inhibitory control compared to positive ones, are reasonable. 
Since negative expressions tend to draw attention and slow movement 
execution more than positive expressions, it follows that they may also 
increase the likelihood of movement suppression. Overall, the findings 
of this review strongly support the idea that the evaluation of emotional 
stimuli is the key factor influencing behavioral responses (Moors and 
Fischer, 2019; Scherer and Moors, 2019). In other words, emotional 
stimuli do not automatically trigger behavioral reactions. Before 
concluding, we want to clarify that we do not entirely dismiss the pos
sibility that, in life-threatening situations, emotional stimuli could 
automatically trigger behavioral responses. However, such extreme 
events are rare in everyday life. Additionally, we acknowledge that 
task-irrelevant stimuli may still influence brain activity, likely reflecting 
the neural mechanisms underlying appraisal processes. Finally, it is 
important to emphasize that our findings apply specifically to healthy 
individuals. Mental and neurological disorders may significantly alter 
emotion processing, thereby affecting behavior. To fully understand 
these disruptions in emotional regulation, it is essential first to establish 
a comprehensive understanding of how these processes function in a 
healthy population.
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2022. Emotional body postures affect inhibitory control only when task-relevant. 
Front. Psychol. 13, 1035328.
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Grimshaw, J.M., Hróbjartsson, A., Lalu, M.M., Li, T., Loder, E.W., Mayo-Wilson, E., 
McDonald, S., McGuinness, L.A., Stewart, L.A., Thomas, J., Tricco, A.C., Welch, V.A., 
Whiting, P., Moher, D., 2021. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ 372 n71.

Pandey, S., Gupta, R., 2022b. Irrelevant positive emotional information facilitates 
response inhibition only under a high perceptual load. Sci. Rep. 12, 14591.

Pandey, S., Gupta, R., 2022a. Irrelevant angry faces impair response inhibition, and the 
go and stop processes share attentional resources. Sci. Rep. 12, 16962.

Parkinson, J., Garfinkel, S., Critchley, H., Dienes, Z., Seth, A.K., 2017. Don’t make me 
angry, you wouldn’t like me when I’m angry: Volitional choices to act or inhibit are 
modulated by subliminal perception of emotional faces. Cogn. Affect. Behav. 
Neurosci. 17, 252–268.

Pawliczek, C.M., Derntl, B., Kellermann, T., Kohn, N., Gur, R.C., Habel, U., 2013. 
Inhibitory control and trait aggression: neural and behavioral insights using the 
emotional stop signal task. Neuroimage 79, 264–274.

Pessoa, L., Padmala, S., Kenzer, A., Bauer, A., 2012. Interactions between cognition and 
emotion during response inhibition. Emotion 12, 192–197.

Pornpattananangkul, N., Hu, X., Nusslock, R., 2015. Threat/reward-sensitivity and 
hypomanic-personality modulate cognitive-control and attentional neural processes 
to emotional stimuli. Soc. Cogn. Affect. Neurosci. 10, 1525–1536.

Pourtois, G., Schettino, A., Vuilleumier, P., 2013. Brain mechanisms for emotional 
influences on perception and attention: what is magic and what is not. Biol. Psychol. 
92, 492–512.

Putman, P., van Peer, J., Maimari, I., van der Werff, S., 2010. EEG theta/beta ratio in 
relation to fear-modulated response-inhibition, attentional control, and affective 
traits. Biol. Psychol. 83, 73–78.

Quaglia, J.T., Goodman, R.J., Brown, K.W., 2016. Trait Mindfulness Predicts Efficient 
Top-Down Attention to and Discrimination of Facial Expressions. J. Pers. 84, 
393–404.

Quaglia, J.T., Zeidan, F., Grossenbacher, P.G., Freeman, S.P., Braun, S.E., Martelli, A., 
Goodman, R.J., Brown, K.W., 2019. Brief mindfulness training enhances cognitive 
control in socioemotional contexts: Behavioral and neural evidence. PLoS One 14, 
e0219862.

Raymond, J.E., Shapiro, K.L., Arnell, K.M., 1992. Temporary suppression of visual 
processing in an RSVP task: an attentional blink? J. Exp. Psychol. Hum. Percept. 
Perform. 18, 849–860.

Rebetez, M.M., Rochat, L., Billieux, J., Gay, P., Van der Linden, M., 2015. Do emotional 
stimuli interfere with two distinct components of inhibition? Cogn. Emot. 29, 
559–567.
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