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Figure 1 The similarities and differences in the processing mechanisms of cognitive flexibility and affective flexibility, and their implications for
mental health. (a) Diagram illustrating the common and distinct processing mechanisms shared between cognitive flexibility and affective flexibility. (b)
Neural bases of cognitive flexibility and affective flexibility. Green areas indicate brain regions shared by cognitive flexibility and affective flexibility,
while the amygdala, marked in orange, is specific to affective flexibility. (c) Psychological health issues related to deficits in flexibility or abnormal
neural activity. PPC, posterior parietal cortex; dACC, dorsal anterior cingulate cortex; dIPFC, dorsolateral prefrontal cortex; vIPFC, ventrolateral

prefrontal cortex; OFC, orbitofrontal cortex
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Figure 2 Paradigms, common and distinct neural mechanisms in cognitive flexibility and affective flexibility
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Cognitive flexibility and affective flexibility are closely associated with an individual’s mental health. Higher cognitive
flexibility and/or affective flexibility are related to better ability to cope with various non-emotional or emotional tasks,
increased Psychol Resilience, emotion regulation ability, and subjective well-being. However, when cognitive flexibility
and/or affective flexibility are impaired, individuals may exhibit decreased behavioral performance, and in severe cases,
they may exhibit psychological and mental disorders such as major depression, autism spectrum disorder, and
schizophrenia. The main objective of this article is to elucidate the processing mechanisms of cognitive flexibility and
affective flexibility, as well as the impact of cognitive flexibility and affective flexibility on mental health.

In terms of processing mechanisms of cognitive flexibility and affective flexibility, cognitive flexibility and affective
flexibility belong to the “cold” and “hot” cognitive control systems, respectively. Previous research has indicated common
and distinct processing mechanisms between the “cold” and “hot” cognitive control systems, however, it remains unclear
whether cognitive flexibility and affective flexibility, as subcomponents of cognitive control, share the same processing
mechanisms. Regarding the relationship between cognitive flexibility, affective flexibility, and mental health, there is a lack
of systematic understanding of the impact of cognitive flexibility and affective flexibility on an individual’s mental health,
especially in individuals with psychological and mental disorders.

Therefore, this article first introduced the classical paradigms used to measure the cognitive flexibility and affective
flexibility, including the Wisconsin Card Sorting Test, task-switching task, and reversal learning task. Then we reviewed
studies utilizing these tasks to reveal the mechanisms underlying cognitive flexibility and affective flexibility. We
summarized that cognitive flexibility and affective flexibility had common and distinct processing mechanisms. In terms of
the common mechanisms, both of them were associated with the frontoparietal network and midcingulo-insular network. In
terms of distinct mechanisms, affective flexibility specifically exhibited hemispheric lateralization in the prefrontal cortex
and activation in the amygdala. In abnormal individuals, abnormalities in the processing mechanisms of cognitive
flexibility or affective flexibility have been observed in individuals with major depression, autism spectrum disorder, and
schizophrenia, with different abnormal groups showing distinct behavioral and neural characteristics.

Next, we summarized several training methods that could enhance cognitive flexibility and affective flexibility, including
cognitive training method, bilingual training method, emotion regulation method, and flexibility training based on
neurofeedback and brain-machine interfaces method. Finally, we proposed that future studies could investigate the effects
of cognitive flexibility and affective flexibility on positive psychology, characterize the developmental trajectory of
cognitive flexibility and affective flexibility, and utilize neural variations to predict cognitive flexibility and affective
flexibility. This will help to clarify the neural mechanisms of cognitive flexibility and affective flexibility, and provide
important reference information for improving neural intervention targets, treatment methods, and recovery approaches for
major depressive disorder, autism, and schizophrenia from the perspectives of cognitive flexibility and affective flexibility.

cognitive flexibility, affective flexibility, mental health, neural mechanisms
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