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ABSTRACT 

The present study examined associations between negative affect (NA) and executive 
functioning (EFs) in healthy young adults. Thirty-nine participants completed a battery 
of cognitive tasks assessing EFs, that is visuospatial learning, attention, planning, 
working memory, and cognitive flexibility, alongside self-report measures of anxiety, 
depression, stress, and mood. Pearson correlations were computed between affective and 
cognitive measures. Firstly, not all affective measures were related to cognitive outcomes, 
and associations varied across tasks and domains. Secondly, higher levels of stress and 
mood-related dimensions were negatively associated with visuospatial learning and 
attentional performance, while state anxiety was positively associated with reaction times 
in complex planning tasks. In contrast, positive associations emerged between mood 
dimensions and performance in a task requiring generative processes. These findings 
indicate that NA is differentially associated with executive functions in non-clinical 
populations, highlighting the importance of considering both task characteristics and 
specific affective dimensions. 

Keywords: negative affect; executive functions; visuospatial learning; cognitive 
performance; emotional measures 
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1. INTRODUCTION  
 

Even in the absence of a clinical disorder, subclinical symptoms of anxiety and 
depression are common in the general population. International estimates indicate 
that approximately 6.19% of individuals experience subthreshold anxiety and about 
11.02% experience subthreshold depression (Zhang et al., 2022; Zhong et al., 
2024). Similar patterns have been reported in Italy, where subclinical anxiety affects 
around 5–6% of adults and subclinical depression about 3–4% (Rucci et al., 2003). 
Elevated levels of perceived stress are also frequently observed in non-clinical 
samples (Costa et al., 2021). These findings highlight that experiences such as 
anxiety, sadness, and stress are relatively common aspects of everyday psychological 
functioning, even when they do not meet clinical criteria. Such experiences can be 
understood within the broader construct of Negative Affect (NA), conceptualized 
as a general dimension of emotional distress and unpleasant engagement that 
encompasses a range of aversive mood states (Watson et al., 1988). Rather than 
reflecting isolated moods, NA represents a broader affective dimension that 
captures the experience of negative emotions across different situations and 
contexts. This conceptualization allows for the examination of how variations in 
NA may relate to cognitive functioning beyond clinical conditions. 

Goal-directed behavior relies on a set of interrelated cognitive processes 
commonly referred to as executive functions (EFs), which enable the regulation of 
thoughts, actions, and emotions in response to changing environmental demands. 
Rather than reflecting a unitary ability, EFs encompass multiple components, 
including inhibitory control, which supports the suppression of irrelevant or 
prepotent responses; working memory, which allows the temporary maintenance 
and manipulation of information; attentional control, which enables the allocation 
and shifting of attention; cognitive flexibility, which supports the adaptation of 
strategies across contexts; and planning and problem solving, which guide the 
organization of complex, multi-step actions toward future goals. Through the 
coordination of these processes, EFs support adaptive behavior in everyday 
contexts, allowing individuals to respond flexibly to situational demands and 
maintain goal-directed performance. Recent research has further emphasized the 
central role of EFs in sustaining adaptive performance across different contexts, 
highlighting their sensitivity to variations in cognitive demands and mental 
workload (Balconi et al., 2020, 2023; Balconi & Angioletti, 2024). 

Within this framework, elevated NA has been associated with variations in 
EFs including planning, working memory, visuospatial learning and working 
memory processes, attentional control, inhibition of impulsive responses, and 
cognitive flexibility. These cognitive domains are essential for adaptive behavior and 
goal-directed activity, and prior research suggests that they may be sensitive to the 
influence of NA (Derakshan & Eysenck, 2009; Girotti et al., 2017). However, 
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evidence suggests that these effects may not be uniform across domains, with NA 
influencing the efficiency of cognitive resource allocation in ways that can vary 
depending on task demands and contextual factors (Brose et al., 2014).While most 
research has focused on clinical populations or experimentally induced emotional 
states, less is known about how natural variations in NA relate to EFs in non-
clinical adults (Brose et al., 2014; Carver & Scheier, 2014; Eysenck et al., 2007). 
The present study aimed to examine the associations between NA and cognitive 
performance in healthy young adults, including cognitive processing efficiency, 
planning, attentional control, inhibition of impulsive responses, visuospatial 
learning processes, and cognitive flexibility.  

We hypothesized that higher levels of NA would be associated with variations 
in performance across these domains, although the direction and magnitude of 
these associations were expected to differ depending on task demands. By 
employing multiple tasks tapping distinct aspects of EFs, this study seeks to provide 
a more comprehensive characterization of how NA relates to cognitive performance 
in non-clinical contexts, contributing to the understanding of affect–cognition 
interactions in everyday functioning. 
 
 
 
2. METHOD 
 
2.1 Participants  
 
A total of 40 healthy young adults (Mage = 23.54, SD = 1.30; 21 females) 
participated in the study. Participants were recruited through convenience sampling 
in an academic setting. Inclusion criteria required participants to be at least 18 years 
old, in good general health, and to have normal or corrected-to-normal vision and 
hearing. Exclusion criteria included a history of psychiatric or neurological 
disorders, severe head trauma, stroke or current treatment with psychoactive 
medications that could affect cognitive functioning. 

All procedures were conducted in accordance with the Declaration of 
Helsinki (2013) and the General Data Protection Regulation (EU Reg. 2016/679). 
Ethical approval was obtained from the Ethics Committee of Politecnico di Torino 
(CER-Polito), and all participants provided written informed consent prior to 
participation. 
 
2.2 Procedure and experimental task 

 
The experiment was conducted individually in a quiet, light-controlled laboratory 
setting, with each session lasting approximately one and a half hours. Following a 
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full explanation of the procedure, written informed consent was obtained, and a 
demographic questionnaire was completed.  

Subsequently, participants performed a structured battery of cognitive tasks 
targeting multiple domains of executive and attentional functioning. Selective 
attention and interference control were measured with a computerized version of 
the Stroop Task (ST; Stim2 software, Compumedics Neuroscan, Charlotte, NC) 
(Stroop, 1935), while selective and sustained attention were assessed with a 
Complex Dual Task (CDT; Balconi & Angioletti, 2024), featuring a Pure 
condition (CDT-P) for visual discrimination and a Mixed condition (CDT-M) 
requiring the coordination of concurrent task demands. Planning and decision-
making were evaluated using a Tower of Hanoi task (ToH; Balconi & Angioletti, 
2024; Shallice, 1982) with three levels of increasing complexity. visuospatial 
learning was assessed using the Corsi Supra-Span task (CSP; Spinnler & Tognoni, 
1987), working memory was measured with the Backward Digit Span (BDS; 
Balconi & Crivelli, 2021) and cognitive flexibility was examined using the 
Modified Five-Points test (MFP; Balconi & Crivelli, 2021; Cattelani et al., 2011; 
Regard et al., 1982).After completing the cognitive tasks, a series of standardized 
self-report questionnaires was administered to assess emotional and mood states. 
Anxiety was measured with the State-Trait Anxiety Inventory (STAI; Spielberger, 
2012), depressive symptoms with the Beck Depression Inventory (BDI; Beck et al., 
1961), perceived stress with the Perceived Stress Scale (PSS; Cohen et al., 1983), 
and mood states with the Profile of Mood States (POMS; McNair et al., 1992). 
The experimental procedure is illustrated in Figure 1, showing the overall structure 
of the session. 

 

Figure 1. Graphic representation of the experimental procedure 
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2.3 Data analysis 
 
Pearson correlation analyses were conducted to examine associations between 
participants’ self-report measures of emotional distress (STAI, BDI, PSS, 
POMS) and cognitive performance (CDT, CSP, BDS, MFP, ToH). 
Correlation coefficients (r) were interpreted according to conventional 
thresholds: small (0.10 ≤ r < 0.30), medium (0.30 ≤ r < 0.50), and large (r ≥ 
0.50), with statistical significance set at α = 0.05. 

Correlations were computed between questionnaire scores and task-
specific performance measures, including reaction times (RTs), accuracy, total 
scores, and task-specific indices where applicable. Assumptions of normality 
and linearity were verified prior to conducting all analyses. 
 
3. RESULTS  
 
3.1 Corsi Supra-Span 
 
Performance on the CSP measure, assessing visuospatial learning, was 
negatively associated with perceived stress (PSS; r = −0.342, p = .031) and with 
anger (POMS Anger; r = −0.471, p = .002), fatigue (POMS Fatigue; r = 
−0.475, p = .002), and total mood disturbance (POMS TMD; r = −0.344, p = 
.030). Higher scores on these measures were associated with lower CSP 
performance as shown in Figure 2. 
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Figure 2. Correlations between affective measures (PSS, POMS Anger, POMS Fatigue, 

POMS TMD) and performance on the CSP 
 

3.2 Complex Dual Task 
 

In the CDT-P, RTs in the shape task were positively associated with depression 
(POMS Depression; r = .370, p = .019) and anger (POMS Anger; r = .325, p = 
.041) (Figure 3). Accuracy in the shape and filling tasks of the CDT-P condition 
was negatively associated with perceived stress (PSS; r = −.472, p = .002), tension 
(POMS Tension; r = −.332, p = .036), depression (POMS Depression; r = −.353, 
p = .025), and anger (POMS Anger; r = −.400, p = .011) (Figure 4). 

In the CDT-M, accuracy was positively associated with fatigue (POMS 
Fatigue; r = .333, p = .036), confusion (POMS Confusion; r = .320, p = .044), 
and TMD (POMS TMD; r = 0.345, p = .029) (Figure 5). 
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Figure 3. Correlations between affective measures (POMS Tension, POMS Anger, PSS, 

POMS Depression) and performance in CDT-P (accuracy) 
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Figure 4. Correlations between affective measures (POMS TMD, STAI-State, POMS 
Anger, POMS Depression) and performance in the CDT-P (accuracy and RTs in the 

Shape task) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Correlations between affective measures (POMS Fatigue, POMS Confusion, 

POMS TMD) and performance in the CDT-M (accuracy) 
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3.3 Modified Five Point 
 
As shown in Figure 6, Performance on the MFP was positively associated with 
depression (POMS Depression; r = .377, p = .017), anger (POMS Anger; r = 
.323, p = .042), fatigue (POMS Fatigue; r = .381, p = .015), and TMD (POMS 
TMD; r = .359, p = .023). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Correlations between POMS dimensions (TMD, Anger, Fatigue, Depression) 
and Strategy Index in the MFP 

 
3.4 Tower of Hanoi 
 
Performance on the ToH was examined in relation to measures of NA. As 
illustrated in Figure 7, Total RTs was positively associated with state anxiety 
(STAI-State; r = .409, p = .009). When examining the most complex level 
(Level 3), RTs was also positively associated with state anxiety (STAI-State; r = 
.368, p = .019). 
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Figure 7. Correlation between state anxiety (STAI-State) and RTs in the Tower of 

Hanoi (total and Level 3) 
 
All other correlations between NA measures and cognitive tasks were non-significant. 
 
 
 
4. DISCUSSION  
 
The present study examined the impact of NA on cognitive performance in 
healthy young adults. Overall, the findings indicate that individual 
differences in NA are associated with variations in executive processes 
underlying visuospatial working memory, attentional control, and higher-
order EFs such as strategic planning and cognitive flexibility, although these 
effects were not uniform across all affective dimensions and task components. 

Participants reporting higher levels of specific NA dimensions, including 
stress, anger, fatigue, and depression, showed task-dependent variations in 
performance, with some components associated with changes across different 
task indices. These findings are broadly consistent with theoretical accounts 
suggesting that NA may influence cognitive efficiency by modulating the 
allocation of cognitive resources and prefrontal control processes, particularly 
under conditions of increased task demands (Eysenck et al., 2007; Brose et al., 
2014; Girotti et al., 2017). The following sections examine these patterns in 
detail across the different cognitive tasks, highlighting how specific dimensions 
of NA relate to performance in each domain. 
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4.1 Corsi Supra-Span 
 

Performance on the CSP task appears to be associated with specific dimensions 
of NA, particularly perceived stress and mood-related factors. Participants 
reporting higher levels of these dimensions tended to show lower scores on the 
task. These findings suggest that these dimensions may be associated with 
reduced efficiency in visuospatial working memory processes (Monaco et al., 
2013), particularly in tasks requiring the processing of multiple spatial 
elements, pointing to a selective association between NA and performance in 
complex visuospatial working memory tasks in healthy young adults. 
 
4.2 Complex Dual Task 
 
Performance in the CDT-P, which primarily indexes selective attention, 
appears to be associated with specific dimensions of NA, including state 
anxiety, perceived stress, and mood-related factors. Across the Pure condition, 
participants reporting higher levels of these dimensions tended to show lower 
accuracy across the Pure condition, reflecting overall performance across the 
Shape and Filling tasks, with consistent associations observed for overall 
accuracy across the condition, particularly in relation to perceived stress, 
tension, depression, anger, and TMD. RTs in the shape task specifically were 
positively associated with mood dimensions such as depression and anger, 
indicating that these affective components may differentially influence response 
speed. Overall, these findings suggest that different dimensions of NA are 
associated with distinct performance indices within the pure condition, with 
accuracy showing broader associations across NA dimensions and response 
speed reflecting more specific mood-related influences (Girotti et al., 2017).  

In CDT-M, which involves the coordination of concurrent processes and 
places greater demands on sustained and divided attention, accuracy showed 
associations with mood-related dimensions, including fatigue, confusion, and 
TMD. Notably, these associations were positive, indicating that higher levels of 
these affective components were related to higher accuracy in the task. This 
pattern differs from that observed in the pure condition and suggests that the 
relationship between NA and cognitive performance may vary depending on 
task demands. In particular, tasks requiring the coordination of multiple 
processes may be differentially associated with specific affective dimensions. 
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4.3 Modified Five Point 
 
Unlike other cognitive measures, the strategy index of the MFP task showed 
positive associations with mood dimensions such as depression, anger, fatigue, 
and TMD. Participants reporting higher levels of these dimensions tended to 
show higher values on the strategy index, suggesting a different pattern of 
association compared to the other tasks. This pattern may reflect variations in 
how specific dimensions of NA relate to strategic aspects of task performance, 
rather than indicating a general impairment. 

These findings differ from those observed in other tasks, where higher NA 
was generally associated with reduced performance, highlighting that the 
relationship between affect and cognition may vary depending on task demands 
and individual engagement (Brose et al., 2014). In the context of the MFP, 
these associations may be linked to differences in task engagement or strategy 
use under more complex planning requirements, although this interpretation 
should be considered with caution given the correlational nature of the data. 
 
4.4 Tower of Hanoi 
 
RTs in the ToH were selectively associated with state anxiety, with no 
significant associations observed for other dimensions of NA. In this task, 
which involves planning, decision-making, and strategy learning, significant 
effects were observed only for overall performance and level 3, the most 
complex stage of the task. This pattern suggests that higher levels of state 
anxiety are associated with longer RTs, which may reflect increased demands 
on response selection and planning under more complex condition, while 
simpler stages appear relatively unaffected. 

These findings indicate that the relationship between anxiety and EFs may 
be more evident in tasks requiring sustained planning and the coordination of 
multiple cognitive processes, rather than across all stages of performance. In 
other words, acute anxiety does not appear to be uniformly associated with 
performance, but rather with increased response times in more demanding 
condition, pointing to a selective association between anxiety and complex 
problem-solving in healthy young adults. Importantly, this pattern was specific 
to state anxiety and was not observed for other dimensions of NA, suggesting 
that anxiety may have a distinct relationship with planning-related processes, 
particularly in situations requiring sustained monitoring and strategic control, 
which place greater demands on cognitive control processes. 
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5. CONCLUSION 
 
The present findings underscore the selective and context-dependent effects of 
NA on cognitive performance. Rather than producing a uniform impairment, 
different dimensions of NA were associated with variations in distinct executive 
processes depending on task demands. State anxiety was associated with slower 
performance in more complex problem-solving condition, while certain mood-
related dimensions showed task-specific associations with strategic aspects of 
performance. 

In some cases, these associations diverged from the general pattern of 
reduced performance observed in other domains, with certain affective 
dimensions showing positive associations with task performance under specific 
conditions. This pattern was observed both in tasks involving generative or 
fluency-based processes and in tasks requiring the coordination of concurrent 
cognitive demands. Attentional processes, visuospatial learning, and higher-
order EFs such as cognitive flexibility and non-verbal generativity were 
associated with specific dimensions of NA, highlighting domains that may be 
particularly sensitive to affective influences in non-clinical populations. 
Importantly, these associations were primarily observed for state measures of 
NA, whereas trait measures did not show significant relationships, suggesting 
that transient emotional states may play a more prominent role in modulating 
cognitive performance. 

These patterns suggest that affective states can shape cognitive 
performance in nuanced ways, with associations varying depending on both the 
type of affective dimension and task characteristics. Recognizing this variability 
is important for understanding how emotional factors interact with EFs in daily 
life, offering insight into the conditions under which specific dimensions of NA 
may be associated with differences in cognitive performance in healthy 
individuals. 
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