Brain Studies


Those with greater levels of self-control also demonstrated higher levels of brain activity in the prefrontal cortex, a region of the brain involved in decision-making processes, reducing emotional distress, and inhibiting or controlling one’s actions.

The prefrontal cortex is located at the very front of the brain, right behind our forehead, and is involved in how we organize our thoughts and behaviors in ways that help us to achieve our goals. The ventral striatum is located in the center of the brain and is involved in the anticipation of future rewards, the perception and experience of reward, and learning from prior experience. In combination, these two regions of the brain are critical for decision-making, especially decisions that involve the inhibition or stopping of actions that are inconsistent with our desired goals and intentions. We have our prefrontal cortex and the ventral striatum to thank when we get angry but choose not to become violent or aggressive, when we feel overwhelmed by stress but then put together a plan to resolve the situation, and when we’re upset and want to do something destructive but decide against it. Together, these regions of the brain function as an internal braking system.

Among those who have attempted suicide, the part of the ventromedial prefrontal cortex that processes negative emotions such as anxiety, fear, and disgust tends to become overactivated when in stressful situations, especially stressful or uncomfortable interpersonal situations. At the same time, the part of the ventromedial prefrontal cortex that processes positive emotions such as joy, hope, and contentment tends to be underactivated. Because positive emotions and expectations serve to modulate or counteract the effects of negative emotions and expectations, the combination of overactivity in certain areas of the brain and underactivity in other areas can result in heightened sensitivity to stressful situations and increased emotional distress, especially situations with uncertain outcomes. In the presence of such intense, unmodulated emotional distress with no expectation of success or positive outcome, risky “all-in” or “Hail Mary” decisions become more probable.


Three neural networks in particular have received a considerable amount of attention: the central executive network, the default mode network, and the salience network.

The central executive network involves interconnections among brain structures responsible for information processing, problem solving, and decision-making. The ventromedial prefrontal cortex belongs to this network. The central executive network is active when we are engaged in externally directed thoughts and cognition such as planning ahead, generating options to solve a problem, weighing the pros and cons of these options, selecting a course of action, and inhibiting decisions and actions. 

The default mode network involves interconnections among brain structures responsible for thinking about others, thinking about the self, remembering the past, and planning for the future. The default mode network is active when we are engaged in internally directed thoughts and cognition such as autobiographical memories, thinking about future goals and events, making decisions that involve valued rewards, experiencing positive emotions, and making inferences about others’ intentions. 

Finally, the salience network involves interconnections among brain structures responsible for detecting and integrating sensory, emotional, and cognitive information. The ventral striatum, also discussed in the previous chapter, belongs to this network. The salience network tends to be continually active, thereby enabling us to pay attention to what is happening in our environment, how to interpret and understand what is going on around us, and how to coordinate a response to such circumstances.

The salience network essentially governs which of the two networks is running at any given time. The default mode network tends to be active when we are at rest and not engaged in purposeful activities, such as watching a television show or a movie, remembering a past event, or allowing our minds to wander. When we need to engage in mentally demanding or goal-directed tasks, however, such as solving a problem or making a decision about something, the salience network activates the central executive network and deactivates the default mode network. Once the mentally demanding task or behavior is complete, the salience network switches things back to the default mode network, shutting off the central executive network.

Individuals with disrupted activity in the default mode network and the central executive network are more likely to experience excessive rumination and self-criticism, and struggle to experience and maintain positive emotions, to reduce or control negative emotions, and to inhibit impulses and associated actions. The strategies used in suicide-focused treatments are designed to reverse or counteract these problems.

A magnetic resonance imaging (MRI) scan before and after receiving a type of trauma-focused therapy that uses procedures and strategies similar to those used in CBT-SP. Their results showed improved connectivity and activation within the central executive network among those who completed the therapy
