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Introduction
In 2016, there were 169 scuba (i.e., self-contained underwater 

breathing apparatus) diving fatalities reported to Divers Alert Network 
(DAN). An analysis of the situations and hazards for all dives were 
examined. In 32 cases, the context involved underlying health or 
equipment problems. In the remaining 62 cases, too little information 
was provided to evaluate the circumstances that caused the fatality 
(Buzzacott, et al. 2018). However, the most likely cause for those diving 
fatalities was panic. 

Panic is defined as a sudden, uncontrollable fear or anxiety, often 
causing reactive behavior without rational consideration of the steps 
necessary to solve the problem (LeDoux, 1998). When panic sets in it 
causes perceptual narrowing and tunnel vision (Graeff & Zangrossi, 
2010b). This limits a diver’s reactions and calm problem-solving. 
Activities like diving often require the diver to override this response 
with a more cognitive and mindful approach.

Mindfulness is commonly defined as the ongoing monitoring of 
present-moment experience with an orientation of acceptance. Building 
on this concept, Lindsey & Creswell (2017) used conceptual, clinical, 
and empirical work to describe a testable theoretical account to help 
explain mindfulness effects on cognition, stress, and health outcomes. 
Specifically, the Monitor and Acceptance Theory (MAT) puts forward 
that by enhancing awareness of one’s experiences, the skill of attention 
monitoring explains how mindfulness improves cognitive functioning 
outcomes.       

PURPOSE
The purpose of this research is to illustrate the importance of the 

second step in panic deterrence: the management of panic once it has 
occurred and to incorporate mindfulness training as part of that process. 
This review will investigate the potential use of mindfulness to de-
escalate the arousal for problem-solving in life threatening, time-
constrained situations. The ability to do this would be significantly 
beneficial in preventing fatalities in life threatening, high-risk 
environments, such as scuba diving.

Defense Emotions and Behavior
Anxiety, fear, and panic are emotions related to threat. Anxiety is the emotion 

related to risk-assessment behavior evoked in situations when the danger is 
uncertain (potential threat) (Graeff & Zangrossi Jr., 2010b). In contrast, fear is related 
to defensive strategies that occur in response to actual danger that is at a certain 
distance from the prey (distal threat). Panic corresponds to the vigorous flight 
reaction evoked by very close danger (proximal threat). Complete immobility can 
also occur from proximal danger, as well as a defensive fight response, which occurs 
when flight is impossible (Graeff & Zangrossi Jr., 2010b).

Whether these emotions occur from normal brain functioning, they still illicit the 
same physical, psychological, and cognitive domains in triggering stress. The most 
characteristic stress response is the release of the adrenocorticotropic hormone 
(ACTH) and corticoids into the blood stream as a result of the activation of the 
hypothalamic-pituitary-adrenal (HPA) axis. Although panic attacks are considered a 
traumatic stressor, the majority of results conclude that panic attacks fail to activate 
the HPA axis. Instead, the HPA axis is found 
to be activated by fear (Graeff & 
Zangrossi Jr., 2010).

The pathways underlying fear 
conditioning involve the transmission 
of a conditioned stimulus (CS) 
to the amygdala through two paths. 
The thalamus provides rapid but 
imprecise information whereas 
the auditory cortex provides a 
somewhat delayed but more 
detailed representation to the 
amygdala.

Like in scuba training, deterrence 
methods reinsert the domains of panic 
avoidance through pre-existing domains of physical, psychological (emotional) and 
cognitive pathways and associative learning, thereby through rehearsing (i.e., 
conditioning) for emergency situations. Ignacio et al. (2017) found in a study on 
mental rehearsal strategies for stress management and performance simulations that 
neither the conventional approach or mental rehearsal strategies differed regarding 
performance and stress levels. This further confirms that the biological stress 
response is not significantly affected by a deterrence method of panic-management 
or mental rehearsing.

The Monitor and Acceptance Theory
The MAT states that learning the skill of attention monitoring is sufficient for 

improving cognitive outcomes such as selective attention, sustained attention, and 
task switching. Training in both attention monitoring and acceptance is necessary for 
improving execution, balancing attention, and reducing anxiety symptoms, stress, 
and physical health outcomes. All of which would greatly benefit scuba divers.

Attention monitoring is defined as ongoing awareness of present-moment sensory 
and perceptual experiences and this capacity to monitor momentary experience 
relies on selective and executive attention networks (Lindsay & Creswell, 2017). With 
mindfulness training, sustained attention can also improve as the ability to maintain 
contact with present-moment experience. Such trainings like meditation that focus on 
these attention training practices have been shown to improve selective and 
executive attention ability and working memory (Chiesa, Calati, & Serretti, 2011).    

Acceptance is broadly defined as a mental attitude of 
nonjudgement, openness and receptivity, and equanimity toward 
internal and external experiences (Lindsay & Creswell, 2017). Common 
reactions to negative thoughts and feelings are to avoid them or try to 
change them, or becoming hyper focused on negative symptoms 
while ignoring the rest of the experience. 
Being able to maintain acceptance toward 
one’s own experiences means that 
negative thoughts and feelings are not 
dismissed and unfavored. 

In addition to the MAT, Tang and 
Leve (2016) found mindfulness 
meditation in particular has been 
suggested to affect three closely 
interacting components in the process 
of enhanced self-regulation: enhanced 
attention control, improved emotional 
regulation, and altered self-awareness. 
They also have found that mindfulness practice is associated with a 
diminished activation of the amygdala in response to emotional stimuli 
during mindful states. 

Conclusion
After exploring the neural pathways and benefits of mindfulness with 

that of fear and stress, it seems that a two-part approach for panic 
management may be the most beneficial. One, to limit high-risk 
behavior that causes panic, and two, to reduce panic, in the event it 
occurs. The current methods of panic deterrence would only be 
effective for attempting to avoid panic before it has occurred as a 
means of avoiding it. Incorporating mindfulness, specifically under the 
idea of the MAT, would be beneficial in helping combat panic after it 
has occurred. Scuba diving in general is already placing a person in a 
stressful environment due to the nature of the sport and therefore 
stress and some fear are inevitable. The incorporation of practicing 
skills in monitoring and acceptance would help with attention control, 
emotional regulation, and self-control while diving as well as reduce 
activation of the amygdala in response to emotional stimuli while in 
mindful states. Monitor and acceptance skills coupled with modern 
training in emergency preparedness would help divers with the ability 
to prevent panic, but also realize and accept the physiological changes 
and emotions that occur with panic and be able to monitor those 
changes and accept them. This would lead to an increase in rational 
thinking, diminished emotional responses to fear, and better panic 
management.
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