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[image: image5.wmf]One of the biggest problems within the emergency environment is the human mistake.  Even with well trained and experienced rescue people / dog handlers, it’s very common that during stressful situations (training sessions, tests and  real missions), their bodies, minds and behaviour begin to accelerate. They tend to transmit all this pressure and stress onto their colleagues and their dogs, and they are unaware that they make decisions and take actions that they wouldn’t normally do, resulting in the implementation of incorrect operational procedures.  This happens because the regions in the human brain that control rational behavior can be blocked by stress, and the individual’s behavior may be guided by the emotional and instinctive sections of the brain, thus overriding access to the knowledge and skills acquired during technical training. This lecture explains this neurophysiological process in detail, helps emergency workers / search dog handlers to be aware of it in order to prevent its consequences, and suggests proper training methods that will enable emergency workers / search dog handlers to maintain rational control of their behavior during training sessions, tests and real missions, and thus obtain the best technical and operational results. 
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1. THE PROBLEM:

Over 23 years I've seen thousands of rescue workers, search dogs and their handlers from many countries working in the field in very different training, testing and operational situations.  Some of them have a lack of technical knowledge, others have the right technical knowledge but need more training and experience, and others already have the necessary expertise to participate in real SAR missions.

For rescue dog handlers, the differences between the last two categories (well trained but with modest results, and well trained with good results) are evident not only in technical canine training, but also in the handler’s performance.  This was especially evident during several IPO-R Tests in different countries, the 2008 Mission Readiness Test in Germany and dozens of real missions, where I witnessed several teams with the correct technical basis, but had poor test or operational results.  Upon closer examination, most of these dogs did what a good, even excellent, search dog should do, but they were poorly guided and supported by their handlers.  In summary, the problem was with the handlers, not the dogs.  The handlers made basic mistakes that any well-trained and experienced handler would not.  They were unable to manage their dogs, their time and their areas during the tests. In some cases they misinterpreted the dog’s very clear signals of having found a victim, or encouraged them to make false alerts.  I too have experienced this as a handler.

2. THE BASIC EXPLANATION:

In general, all these handlers were under great stress.  It is very easy for the trained eye to see this by the accelerated way that the handlers moved, breathed, talked and sweated, and in the way they worked their dogs and directed the searches.  “In small doses, stress can help you perform under pressure and motivate you to do your best. But when you’re constantly running in emergency mode, your mind and body pay the price” (Helpguide.org, 2008).  In the mind’s level, under heavy stress most humans tend to lose rational control of our acts, and our brains can switch into a very basic instinctive and emotional behavior mode (Cortés, 2003). This is what happened to these handlers, and why they forgot the technical and rational procedures from their training. They pushed themselves and their dogs through very rushed and emotional searches, and thus paved the way for a whole series of mistakes.  The dogs, being very perceptive, sensed the emotional state of their handlers. They therefore also felt the pressure, and this was evident by the way the dogs worked and the poor results of the test or the operation.

This is a very big problem, not only for failing the tests, but also because the emergency situations in which we work with our dogs are, by definition, very stressful situations.  In an earthquake, in an area search, in tracking a lost child, or in a snow avalanche, the dog and handler are permanently exposed to all kinds of stressful physical and psychological stimuli. These stimuli constantly push the handler’s brain to lose its rational behavior and to fall into a basic emotional and corporal mode, all mistakes included.  Fortunately, the same human brain has the possibility to better understand this process, to learn how to control it and to produce more rational, technically based decisions and procedures, even in very hard stressful situations such as a test or a real deployment.

3. THE PHYSIOLOGICAL EXPLANATION:

The first question is: How does the human body react under stress?  Here is a summary of an extensive explanation offered in another document (Cortes, 2003):
When something threatens most animals, including humans, our first reaction tends to be “instinctive”: amongst an important number of different feelings, we immediately prepare ourselves to escape (to get away from the danger and increase our survival options), to fight (for our lives, if necessary), or to react in order to overcome the threatening situation (i.e. jump, lift a heavy weight, hide, etc.).  Neimark (2009) among many others describes it as the “fight or flight response”, which is “our body's primitive, automatic, inborn response that prepares the body to "fight" or "flee" from perceived attack, harm or threat to our survival”.  In any case, our body must be physically ready for all these options, and this means that we urgently need more oxygen in our muscles to be able to efficiently produce the desired physical response. To achieve this, we accelerate our metabolism, breathing faster to introduce more oxygen to our lungs, which increases our heart rate thereby making it possible for this oxygen to go to the muscles where it’s needed. Consequently, our body temperature increases and we sweat to cool ourselves.  Neimark adds: “Our pupils dilate. Our awareness intensifies. Our sight sharpens. Our impulses quicken. Our perception of pain diminishes. Our immune system mobilizes with increased activation. We become prepared—physically and psychologically—for fight or flight. We scan and search our environment, "looking for the enemy."  At the same time, other bodily functions not needed in the moment of crisis to guarantee our survival may be deactivated (e.g. the digestive system), and this ensures that maximum amount of oxygenated blood is directed to the muscles where it is needed.  It’s possible that under extreme stress we deactivate our digestive system so much so that we can even relax our sphincters.  This is just an extreme and involuntary reaction to an extreme situation.

These sudden sensations and extreme physical reactions over a short period (which the Psychoanalysts call "storm of movements") are activated and coordinated from the limbic system in the central nervous system through the catecholamine secretion to the bloodstream.  The limbic system, called by some “the animal, instinctive brain”, (Rocha do Amaral, Martins de Oliveira, 2009), controls the emotions (Boeree, 2002), and “instincts". Actions are not premeditated, but are immediate in crisis situations, and the limbic system has a great responsibility in the endocrine activation of the fight or flight response. Hernández (2002) illustrates that "there are many exceptional situations which seriously threaten people, or stimuli or very intense stressful agents that can considerably affect the health of the individual. In these situations, the individual mobilizes his resources in order to respond; this is called the reaction or answer to the stress. Where there is a serious threat, the biological vulnerability and confrontational style of the individual determine his/her reaction to this threat. The imminent presence of a threatening event generates the neurophysiological answer of the individual, along with the activation of the central nervous system, the autonomous system and the neuroendocrine system." 

Sessions (1991) states that "the respiratory and cardiac rates increase, as does arterial blood pressure. This is related to the secretion of adrenaline from the sympathetic nervous system and is called the adrenergic answer of the autonomous nervous system. The increase of these bodily functions allows the individual to react quickly: the fight or flight response.  As a result, we increase our reactions / movements, our gastrointestinal secretions and our body temperature, and we decrease urinary output in exchange for the increase in sweating. In addition, we produce more glucose giving additional energy to the cells. The endocrine glands are “activated” and they contribute with steroids, aldosterone, insulin and additional androgens (this is the catecholamine secretion). Thus the body is prepared to react." This happens instantaneously and we are not aware of the process, but it affects us all with different levels of intensity. 

Participating in a SAR incident can be a daunting experience, even for experienced rescue workers and search dog handlers. In a test situation, the worker / handler is concerned about the result of the test, and is mainly focused on the opinion of assessors and colleagues who are judging theoretical and technical knowledge, and how the worker / handler is operating within the parameters of the test situation. 

On a real mission, in addition to the above, we are concerned about the possible victims (e.g. under the rubble, snow avalanche, or the missing person in an area search), and the time constraints (environment / weather) that play a major part in locating casualties successfully. We are under pressure in a real emergency situation.  The situation may not be life-threatening to us personally, but our brain reacts in a very similar way, as though we were.  All rescue situations can be stressful for the majority of rescue workers and search dog handlers.  That’s why most of us will probably produce all this chain of neurological and physical reactions, and this is how we can understand our bodily reactions in these instances. 

4. THE NEUROPSYCHOLOGICAL EXPLANATION:

To understand not only our bodily reactions but also our whole behavior, decisions, actions and the related increasing possibility of producing mistakes when we are under stress, we must dig deeper into how the brain works.  For that, we need to compare how the human brain functions with and without stress:

4.1. 
HUMAN PERCEPTION AND REACTIONS DURING NORMAL SITUATIONS (WITHOUT STRESS):

All animals, including humans, continually receive information about their environment through the senses.  Most of the time this information is "normal", because we expect it, it’s usual to us and it doesn’t threat us. The perceptive process carries it to the hypothalamic-pituitary axis in the central nervous system, which in some literature (González, 1988; Redondo, 2003 and many others) is also called the hypothalamic-hypophysiary axis).  No matter the name, in this nervous structure takes place a first evaluation of the incoming information: when it is a normal information (i.e. we do not perceive it as a threatening situation), the axis simply sends it to the frontal lobes of the cerebral cortex, that are responsible for the coordination of the majority of rational thoughts. They analyze the normal information, and produce a consequently rational, coherent and coordinated answer.  Rosselli (1996) clarifies that "the frontal lobe is entrusted to plan acts and movements  ... It’s a structure that expresses through words, actions or creative ideas the result of mental processes". The size of the frontal lobes is one of the large differences between the humans and other primates. The same author states that "if the brain of a chimpanzee is compared with that of a human newborn, both structures are of the same size.  The main anatomical difference, nevertheless, is the size of the frontal lobe.  Although the frontal lobe is not responsible for the "intelligence", it plays a vital role in adult human conduct."  For example, at this moment you receive this information optically, and your frontal lobes are deciding rationally what to do with it (whether to believe me or not, to file it for future reference, to remember it later, to reject it, to provide a response, etc).

We also operate in this way in daily life: when you meet a known person who greets you, your senses receive this information through your eyes, ears, nose, touch and (happily in some cases) your taste. This happens in fractions of seconds and without us being aware of the process that sensory information is being carried through the hypothalamic-pituitary axis. The situation is evaluated as an ordinary situation and referred without delay to the frontal lobes of the cerebral cortex (which in fact are the ones who made the recognition of the rational person “ah, yes, this is my friend X”). Your memories of this person are coordinated so that you act according to the data that you have stored, and activate a rational, coherent response routine (which attitude to maintain, how you should say hello, etc.). In this way you express the levels of deference, affection and familiarity that you consider appropriate to that person.  At this point other brain areas necessary for memory, communication, and simple motor coordination that accompanies the greeting are already working, but the point of interest for this paper is the role of the frontal lobes as modulators of the human rational behavior responses.

In a normal situation, without stress, the frontal lobes do what they were designed to do: they produce a rational response, properly coordinated to each stimulus and coherent with the whole general situation.  WE ARE IN CONTROL.  

The sketch in the next page explains it graphically:











SKETCH No. 1:  SEQUENCE INFORMATION-REACTION IN A NORMAL SITUATION (WITHOUT STRESS).

4.2.
HUMAN PERCEPTION AND REACTIONS DURING CRISIS SITUATIONS (UNDER STRESS):

Emergencies and disasters are not normal in our daily lives: the quality, quantity and speed of the information that the environment provides us are very different and therefore do not cause the same normal process.  Vengoechea, Sepúlveda and Padilla (1989), explain this well:

"It has been described as a cognitive post-impact disorder. It is believed that at the biological level, at this stage of shock, something happens to the brain neurotransmitters: what role do they have and what takes place when faced with a life-threatening situation?  Extraordinary sensory stimulation to a living organism is an experience that can determine a brain neurochemical disorder. From this we can understand the cognitive change that occurs in the first days post-impact ....the sensory impact comes within thousandths of seconds to the frontal lobes of the brain cortex, which make a perceptual assessment of it, modulating the response through the hypothalamic-pituitary axis and the autonomic system throughout the body. The sensory impact of a catastrophic nature has considerable implications."

During life-threatening or extraordinary stressful situations that could impact upon our welfare or survival (fire, earthquake, robbery, a test or real mission for emergency workers and search dog handlers), we receive too much information very quickly and over a short period of time, and this information is often beyond the usual range (we are not used to it), and can be very heavy (it threatens and confuses us: disorder, fire, smoke, cries, noise, rushes, pain, procedures to remember, quick decisions to make, mistakes to prevent, complex consequences to face, etc.). It is likely that the frontal lobes of the cerebral cortex simply run more slowly or lock up, like a computer with too many programmes running. We temporarily lose the ability to respond rationally and effectively to the crisis.

If we stay blocked during the impact we would die during the emergencies, because we would be paralyzed and would not be able to respond to make us safe.  But there is a safety mechanism: when the hypothalamic-pituitary axis perceives that the frontal lobes are blocked, it turns on an "automatic pilot" to respond (Sessions, 1991): We already know about the limbic system, which “gathers all the structures involved in the modulation of emotional and effective life ..... The word limbic was coined by Paul Broca from the Latin word "limbo", meaning boundary, to refer to structures that are located on the anatomical border between those that govern the strictly vegetative functions, and those such as the cerebral cortex, which regulate the higher mental functions."  (Rosselli, 1996).

The limbic system "plays an important role in guiding the emotions that stimulate the behavior necessary for the survival of the species" (Van der Kolk and Saporta, 1993), and from this function also controls immediate, autonomic and unpremeditated responses to shocks, repetitive learned behaviors, as well as the endocrine activation that triggers the fight or flight response. The amygdala, a nervous core the size of a pea "located in the temporal lobe, just lateral to the hippocampus…which seems to be the structure of the limbic system involved in the largest number of biological processes" (Rosselli, 1996), is basically identical in all animals (which is disturbing to us because of the similarity of responses in all animals, including humans, to extreme threats).  In summary, the limbic system takes most of the control of the behavior of the individual when the crisis has blocked its brain cortical frontal lobes and their capacity to produce rational responses. That's why most people who are not trained tend to respond more emotionally or "instinctively" than rationally to the crisis: screaming, running, fighting, crying and in general accelerating and rushing themselves into very emotional and instinctive conducts (see Sketch No. 2). Not for nothing does the World Health Organization (WHO, 2001) warn that "intense emotional reactions to crises are expected and normal."

Emergency workers and search dog handlers have the same human brain and we are prone to the same processes: a crisis situation, or other highly demanding, compromising and stressful events like tests and real missions, can threaten us to the point of blocking our frontal lobes (rational thoughts) and activating our limbic system (emotional and instinctive reactions).  Like Goleman (1996) says: “the passions crush the reason again and again.” or Hume, quoted by Llinás (2003): “emotions can enslave the rationality”.  This is when we don´t use most of the technical procedures and experiences that the rational training gave us: strictly we don´t forget them, they are stored in our brain, but while the frontal lobes are blocked we don´t have access to them, and therefore, we don´t use them.  Just like the blocked computer: the information is not lost, it’s in there, it’s just not available at the moment.  But the situation demands us to keep doing something: during the disaster, we have to do whatever is needed to save our lives.  During the test or the real mission, the emergency worker and the search dog handler must do what’s expected of them.  The problem is that if we don´t have access to the rational and technical knowledge and skills that are blocked behind the temporarily closed frontal lobes, and we are switched to our limbic emotional instinctive mode of thinking, we will produce limbic emotional and instinctive reactions: we accelerate ourselves, we move, breathe, talk, sweat, think and handle our dogs and direct the searches under the influence of the catecholamine secretion, we enter into a tunnel vision (we can see and handle the dog, but we don´t notice the whole search scenario, so we don’t take into account all the information that the scenario provides us); we rush ourselves, our colleagues and our dogs into very accelerated and emotional searches, and this way we open the door to the occurrence of lots of mistakes, WITHOUT BEING AWARE OF THEM.  WE STILL BELIEVE THAT WE ARE IN CONTROL, BUT WE AREN´T.  Dogs, being very perceptive, sense the emotional state of their handlers. They therefore also feel the pressure, and this was evident in the tests and real deployments by the way the dogs worked and in the poor results generated.

 








SKETCH No. 2: SEQUENCE INFORMATION-REACTION DURING CRISIS SITUATION (WITH STRESS).

5. THE SYSTEMATIC TRAINING SOLUTION:

Up to this point it would be unwise to always respond emotionally. Fortunately, as stated earlier, in addition to the emotions and the catecholamine secretion, the limbic system is the primary area of the central nervous system where memories are processed, especially those learned in a practical and repetitive way, so that the same limbic system also manages these repetitive practical behaviors. This is the key to successfully responding to sudden crises, threatening, highly demanding and stressful situations. From a neurological perspective, systematic training and practice through repetitive actions and conditioning influence the limbic system. Emotional responses can also be inhibited, thus giving priority to the systematically repetitive responses. This is how highly trained individuals manage specific crises, having acquired this response through professional learning and practical drills / exercises, which are carried out on a regular basis to maintain competency in these areas of learning.  

This example confirms and elaborates the concept: during my military life I witnessed a situation in a war tanks unit. With the risk of fire inside the tanks, the unit Commander demanded the systematic practice (daily, repetitive, and against the clock) of evacuation in case of fire. In some models of tanks this is not a simple procedure, and requires a coordinated sequence between the crew. This unit Commander was replaced by another, and this next individual did not feel that this issue was so important.  Although the crews required knowledge of the evacuation procedures (rational thought at the frontal lobes), they were not forced to practice them repeatedly (training of the limbic system). Over time, crews rotated and after several months the crews were made up of individuals who had been trained using different methods: some had practiced the evacuation procedures in a systematic manner under the first Commander, others had not, and others were mixed (with some men having had the practical repetitive experience, while others had not).  One of the tanks with a mixed crew caught fire, and as expected only those men who had the experienced systematic practice of the evacuation were able to escape and save their lives.  They reported that they didn´t think about the procedure, they just did it, and they were able to think about it only when they were already out of the tank, safe and with the stressful situation overcome.  But the other men, who in theory also knew the evacuation procedure (training of the frontal lobes only), had their rational responses blocked, because at the critical moment they didn´t have access to the evacuation procedure stored behind their frontal lobes. They were not able to produce this rational and adaptive response. They panicked (extreme emotional response of the limbic system that emerges with the unavailability of a safe mechanical response learned and strengthened with practice), and died of asphyxiation. 

There are lots of similar examples in different crisis scenarios, and this is how well-trained policemen, soldiers, firefighters, surgeons, emergency workers and others working with risk management learn to efficiently and rationally control the stressful situations that they face within their careers: working with these extraordinary events so many times, exercising their standard procedures over a long period of time under different circumstances (with / without light, looking / without looking, with more / less time, under pressure / not under pressure, with / without the proper tools, etc.), to a point where they can execute these planned actions almost without thinking about them, just like in a real situation where they may not have the time or proper conditions to face the risk.  Over time and with continuous practice these are not stressful situations for them anymore, and therefore they don’t block their frontal lobes and don’t trigger such powerful emotional and instinctive reactions.  
All this means that the rational knowledge of our vital profession alone does not guarantee success: from time to time there may be a very strong event that impacts us, our emotions and instincts more than usual (e.g. an extremely violent event, the death of a child or a close relative, the exposure to a very demanding or compromising situation), and if we are left alone with our only resource being the rational areas of our brain, it could still easily block in a crisis with sufficient intensity to overwhelm our capacity to respond rationally. One way to insure against this is with systematic and repetitive practice, which enhances the learning of practical procedures by the limbic system. This ensures a greater probability that adaptive responses are prioritized over limbic emotional responses. So for example in the middle of an unexpected crisis such as surgery, with blood, screaming, stress, and the patient's life at stake, it’s less easy for the Surgeon to lose control, and he can even make improvements to the procedure and the schedule. This is the great value of training and practical assistance to improve social responses to crises (Cortés, 2001).










SKETCH No. 3:  SEQUENCE INFORMATION-REACTION UNDER STRESS, WITH REPETITIVE PRACTICALLY TRAINED RESPONSES

6. RATIONAL SOLUTIONS:

First of all, a good or an excellent performance in search and rescue tasks begins with serious and competent training, and that includes the search dogs and their handlers. It takes time: the most recognized groups and training methods with the best technical and operational results all over the world take 18 - 36 continuous months to train a team (dog and handler), to have this team ready for serious evaluation, international certification and reliable mission deployment.  Nothing replaces that, because the process demands systematically repetitive executions in very different scenarios.  This is the first step towards getting good results with a search dog team: there is no place for “miraculous” training methods that claim complete training, certification and mission readiness of the team within a month, such as the “Arcon Method” created by the Spanish Fireman Jaime Parejo, and widespread within SAR scenarios in Latin America. Parejo claims that this is “scientifically proven the best search dog method worldwide.” without having been evaluated in any serious test environment. They even avoid the evaluation from external judges.  Some ignorant bureaucrats from a few government agencies may believe Parejo’s propaganda, which is indeed the case, but his operational results in the field are a shame: the real operational world demands emergency workers, handlers and dogs with truly professional, competent and ethical training, testing and experience.       

Being completely clear with this basic requirement, we can now talk about how we can improve the results: a repetitive practical exercise strategy is a very useful tool to obtain reliable technical and operational performance under difficult conditions, but it’s not the only tool that can reduce emotional / instinctive reactions in stressful situations.  There are other rational tools.

We have an important opportunity to keep our frontal lobes unblocked and functioning even under heavy stress, and in this way can have complete or at least efficient access to our rational thinking processes, to make and execute rational and adaptive decisions, closer to what our technical and operational standards demand.  Even better, we can assess and improve our options beyond normal expectations.  This possibility is better than only making use of the systematically trained but limbic mechanical response that I’ve described up to now. 

In any case we must prevent our frontal lobes from blocking, and our emotional instinctive limbic reactions from triggering with an overwhelming intensity.  For both instances (the basic limbic mechanical response and the higher frontal lobes rational thinking), the following psychological and general training tools are very useful:

6.1. THE KNOWLEDGE OF THE NEUROPSYCHOLOGICAL PROCESS: described in this lecture.  When we know that something can happen, we understand how it occurs and we realize the mistakes that can be generated when we switch from rational to emotional behavior, we can begin to protect our behavior from the issues generated.

6.2. THE SELF-AWARENESS OF OUR REACTIONS UNDER STRESS: we can choose to believe or dismiss what our colleagues tell us about our behaviour and mistakes in the field under stress, but we will believe them a lot more, and without question, if we can see our behavior and mistakes under stress.  It´s therefore very useful for a colleague to make a video of when we are in action, hopefully with our dog, during a demanding and stressful exercise.  It´s more convenient if we don´t notice that we are being taped, because we wouldn’t try so hard to hide our flaws.

In the case of search dog handlers, each team (dog and handler) tends to make the same types of mistake during its career (Cortés, 2003).  This possibility grows when the team works under stress, because of the causes already explained.  Videos are therefore a powerful way to help the handler to notice what either he or the dog do less well, and how they could correct it.  
6.3. PSYCHOLOGICAL ASSESSMENT: I’m not saying that all emergency workers and search dog handlers should go into psychological therapy, although this is not a bad idea because of the great responsibility and emotional weight of our actions and the strong situations to which we can be exposed.  The assessment from a mental health specialist doesn´t mean that we are insane, it can be just a preventative maintenance strategy: just like we maintain our equipment and we take care of our physical health, we could use some maintenance and care for our mental health too.  Several issues that rescue people have within their emergency role, conflict situations within the groups and even some personal health and behavioral issues may be easily resolved and prevented with simple psychological assessment.
But I´m going beyond that: psychological assessment can help emergency workers and dog handlers to discover what kinds of situations stress them, and how each individual faces his/her own stress.  All individuals have different ways to handle stress, and a trained mental health professional can guide each individual to find out his/her personal tendencies. This in itself is an important step forward. Going deeper, the assessment can explore if these personal tendencies create problems during technical, testing and operational activities, and can teach us how we could face and resolve them with more control of our rational/emotional responses.

There is another use of this tool: like all human organizations, we all come to our groups with our personal histories, intimate problems, and in general our psychological resources or lack of them.  Normally the internal group dynamics accommodate us all, and we learn to work together, with some problems along the way.  But from time to time some individuals have complex psychological issues that affect not only them but also the people around them, and this situation frequently leads to two major possibilities: they create a difficult environment in which to work and disrupt institutional goals, or they desert (or make others desert) with the loss of time, money and energy invested in their training.  Most of the time they are great and valuable individuals, and technically they are amazing emergency workers or dog handlers, but during critical situations or conflict with their colleagues they can fall apart, or explode violently and throw everything away.

A regular programme of psychological assessment to all the organization members can identify the particular emotional needs of them all, offering each one the psychotherapeutic options to develop efficient emotional and general resources to handle these needs in a more appropriate manner, without disturbing the group, and reducing the possibility of losing colleagues with specific psychological conditions.  If necessary, individuals who are not compatible with the group’s sane human environment can be separated from operational duties, in order to protect the organization.  

6.4. BREATH CONTROL TECHNIQUES: this is probably the most important tool to avoid the switch from rational to emotional thinking during crises and stressful situations, or to recover the rational control of our conduct if we have already switched.  This is possible because our breath is the only vital sign that most humans can control consciously: unless you are a Tibetan Lama or an advanced Yoga Master, you’re not able to mentally control how fast or slow your heart beat should be, or how hot or cold your body temperature should be. You can raise them with physical exercise, but it’s difficult to make them go lower.

Let’s see the whole process again: at this point of the lecture we already know that under a very stressful situation our Hypothalamic-pituitary axis can trigger the catecholamine secretion into our bloodstream, which is part of the urgent neurochemical orders that our limbic system is sending to our whole body to be ready for the fight-flight response. Consequently we accelerate our metabolism breathing faster to introduce more oxygen to our system, and our heart beats faster too, to ensure that this oxygen goes to the muscles where it’s needed.  This general acceleration increases our body temperature, and we sweat to cool ourselves.  At this moment, on the connected psychological level, it is highly likely that the frontal lobes are being blocked by the pressure of the situation, and the Hypothalamic-pituitary axis is urging our limbic system to take control of the situation.  We have already switched from rational to emotional thinking, evident in our emotional, hasty and very probably non-technical actions, without being aware of it.  In fact, one of the signs that shows that someone is beginning to switch from rational to emotional mode is an accelerated, superficial and uncontrolled breathing: if an individual doesn´t control their breathing, in a matter of seconds or minutes this person will be acting in a very limbic emotional instinctive way.

This paragraph contains one of the keys to reverse the process: as we have the ability to decide if we breath faster or slower, deeply or superficially, at least for a certain length of time, and breathing is physiologically connected with the other vital signs, in particular the heart rate, when we breath slower and deeper with a good technique we have indirect control of the other vital signs. Thus, when we stabilize our breath, we help to stabilize our general physical state; our body and our brain begin to receive the amount and the quality of oxygen that they need to function without stress, our central nervous system perceives that the pressure is decreasing and this collaborates to gradually deactivate the catecholamine secretion and all its strong physiological and psychological consequences.  We are beginning to switch back to the rational control of our mind, and this allows us to have access again to our rational thoughts, memories and knowledge, which are the tools that we need to efficiently face and solve the situation. 

Humans have known this for centuries: martial arts, highly competitive sports, singing, theatricals, speech and combat techniques, diving, playing musical instruments, giving birth, yoga, tai chi chuan, chi kung and other eastern practices, satisfactory sexual activity, search and rescue procedures in dangerous atmospheres (that demand the use of autonomous self-contained breathing equipment), and dozens of other human activities begin, and have much better performances and results, with adequate breathing techniques. This is especially so at the climax or the most demanding moments, to prolong them or to maintain better concentration, control and positive physiological disposition.   Why should emergency workers and search dog handlers function in a different way?  From my own experience I guarantee that it works very well.

But how could I teach the readers to breathe, if they have breathed their whole lives?  Well yes, it’s necessary, because the western culture (to which most of the readers of this document belong), tend to breathe in an incomplete way: from a young age, we are taught to hide the abdomen and to breath only with our thorax, which lets us use only a part of our respiratory capacity, and doesn´t permit our lungs to inhale all the air that they could.  This way, our whole body and our brain get used to functioning with less oxygen than the amount and the quality that they could use, and they can tolerate this during normal situations.  But in front of an stressful event, in which the catecholamine secretion will trigger the urgent demand of more oxygen to activate the already known physiological processes, our not so good breathing habits will not be very efficient to fit the demand, we will not receive all the urgently needed oxygen, our body and our brain will feel the deficit, they will interpret it as more pressure and the catecholamine secretion will increase.  It’s a vicious circle, which can be prevented, broken and reversed with good breathing techniques.      

Unfortunately this lecture does not cover appropriate breathing techniques, but hopefully I’ll be able to cover this issue with my colleagues in the future.  What I can suggest here is for readers to investigate this matter in more detail, and to include this in their training, not only to improve their team’s technical and operational levels, but also to make them more mentally alert and enhance their quality of life. 

6.5. PHYSICAL FITNESS: we have heard many times the adage “a healthy mind in a healthy body”, and for the purposes of this lecture it’s true.  The mind has to be healthy for the body to work efficiently under stress: if we have a healthy emergency worker or search dog handler, this person will not have too much trouble coping with severe environmental conditions or heavy athletic demands.  Both of them can appear at any time in a search and rescue scenario.  But if the person is not in good physical condition, he or she will feel the pressure sooner, and this pressure will influence all his/her body systems, including the nervous system. The brain will once again interpret it all as a stressful, potentially threatening stimulus: the catecholamine secretion, rational/emotional switching and all its related neuropsychological processes will begin.

Being in good physical condition doesn´t necessarily guarantee the prevention of the problem, it’s simply one of the insurances against it. If you don´t have to worry about your physical condition when under pressure (when you’re too tired, your muscles are in pain, you can hardly breathe because of the effort, you are not able to reach a certain place or help your dog to reach it to make a good and complete search, if you don’t have the strength and endurance to carry a heavy backpack for a few miles, when you need to efficiently use certain equipment to penetrate the rubble, and must tolerate heat, cold, hunger, thirst or lack of sleep) you’ll be able to concentrate a lot more on the technical aspects of the operation with a less stressed attitude.  This means less pressure on your whole system.

We don´t need Olympic champions, just healthy people prepared to cope with some extraordinary situations.  Beyond the psychological training, we can’t forget that first of all we are integral rescue people, not only dog handlers, that need to be in top condition to put our dogs in their cages when they are not needed, and actively collaborate in other emergency tasks.  This is another reason why I always introduce demanding daily sessions of physical exercise in all my SAR courses: the same way as I have seen search dogs with a good technical basis but in poor physical condition: They stop searching after 20 minutes because they are exhausted, they need long breaks to recover, or they suffer health problems that force them to give up the search entirely due to their bad physical shape. I have seen too many emergency workers and search dog handlers that could hardly do some of the tasks detailed in the previous paragraph without complaining a lot, losing their composure and their ability to work, causing conflict to the group. In the worst cases they end up injuring themselves, and go from being from rescuers to being rescued because of the physical demands that they cannot handle. How could a crew Commander risk including these delicate and easy-failing handlers and dogs as operational teams on a real deployment?

Of course emergency workers who are not in top physical condition can participate and can be very useful, but only in less physically demanding tasks as coordinators and in logistical roles.

6.6. DESENSITIZATION PROGRAMMES: we know that we frequently work under stress, we know the kind of pressures that we have to face, and following some of the suggestions of this lecture we’ll know the specific threats that stress each of us.  This is all that we need to very gradually introduce these stress-generating events in our training.  When these events lose their extraordinary condition to our perception because we face and solve them regularly, they lose their capacity to destabilize us and so our brain will learn to handle them as ordinary challenges.  This means, our frontal lobes will remain functioning, we won’t switch into the emotional instinctive mode and therefore we’ll be able to continue thinking clearly and rationally.

This is almost exactly what we do to train our dogs to be able to cope with difficult conditions, and we know that it works when we do it carefully.  Most emergency groups, the military and many others use this tool intuitively to train their future operational people. I only have to add that everything is OK when the tool is used for the right reasons, with specific simulated situation stimuli, and in an ethical manner: sadly I’ve witnessed too many times that former recruits who are now in charge of training the new recruits, over-exaggerate the stress stimuli, or introduce elements that bear no relation to the training (e.g. eating animal droppings, tolerating degrading abuse, setting up excessive and dangerous physical exercises).  When asked why, their answer is “because I’m the boss now”, “I had to pass through the same test, now it’s my chance for revenge”, or worse, they don´t have an answer, they just enjoy torturing other people.  These so-called “Instructors” shouldn´t have this kind of responsibility, and moreover they shouldn’t be members of humanitarian organizations.  Very probably they will go beyond the limits with some individuals, or will violate the rules of basic human respect.  In both cases they´ll lead to the desertion of certain trainees that would have been excellent crew members, they´ll cause unnecessary and dangerous physical injuries, they’ll degrade the human environment and the ethical principles within the groups and the communities that the groups serve.

Psychological literature describes this kind of process as “Stress Inoculating Training” (Meichenbaum, 1996).

6.7. BIO FEEDBACK: this technique demands the use of electronic devices, but it’s pretty simple and useful.  The proposal is to connect wireless sensors to the body of the emergency worker or the search dog handler, to measure and register his/her physiological constants: cardiac and respiratory rates, arterial blood pressure, temperature and hopefully sweat.  It may be possible to gain other data, like the skin galvanic response, but the study can be completed without this. 

This is the basic hypothesis: if an emergency worker or search dog handler learns to identify the stressors that affect him/her during a test or operational deployments, is aware of how these stressors affect him/her physically, psychologically and operationally, learns to control his/her physical and psychological signs that are related to the stressors, and takes his/her control strategies to the technical/operational scenario, he/she will improve his/her technical and operational results.

What I’m saying is that humans have the capability to control up to certain point our physiological and psychological responses related to stressful situations, and that includes our vital signs.  If we achieve that, we’ll be able to prevent the switch from rational to emotional functioning mode of the brain when it’s under pressure, and that means that with proper training we’ll maintain rational and technical control of our actions during heavy stressful situations.

For that, we need to assess 4 different scenarios:

· At ease, with the vital signs completely relaxed.
· With normal activity, related to emergency or search dogs handling duties.

· Under stress, during the same duties but in a heavy demanding scenario (e.g. a very difficult test, where technical results will be taken in account)

· At ease again, to measure how the vital signs relax, and over what period of time. 

The first part of the study will simply collect the data, to build a baseline for each individual.

The second part will teach different relaxation and emotion control methods, some of them already described in this paper, over several sessions. Individuals are not connected to the sensors, they’ll just learn to master the relaxation exercises.  It’s very important that there are enough opportunities to practice, to allow individuals to acquire a good level of knowledge of the techniques.

In the third part, also over several sessions, individuals will be connected once again to the sensors, where they will be exposed to stressful situations in laboratory conditions. Their vital signs will be measured while they exercise relaxation and control methods to stabilize the vital signs. In this way, they will gradually experience the changes, they’ll learn to be in control of their bodies and their limbic responses, and they’ll be able to continue functioning in a rational and adaptive way no matter what pressure they are under.  Most of the success of the whole programme depends on adequate and sufficient development of this part.

The fourth part will repeat the same measures made in the first one, in equivalent operational stressful scenarios, to compare the results with those obtained in the first part.  Not only the physiological results, but also the technical test results.

A fifth and last part will analyze the data, to discover if the training achieved a significant difference in the results before and after the training, to confirm or to discard the basic hypothesis.

If the hypothesis is confirmed, it’s convenient to repeat the measures in the future (1 year, 3 years, 5 years), to see if the training has long-term results.

6.8. PROTECTION ROUTINES: once the psychologically trained emergency workers and search dog handlers know which stressful situations are likely to destabilize them, how do they destabilize and they are fully aware of the physical and psychological processes that protect them from destabilization and from switching their brains from the rational to emotional/instinctive functioning mode, they can introduce these stabilizing processes into their training, testing and operational routines. In this way, they’ll prevent the loss of rational control during these activities, they’ll reduce their emotional mistakes and in the end they´ll be closer to their technical and operational goals.

Over time, with experience and especially with a more relaxed attitude, protection routines will be recorded in the same limbic system that we are trying to train.  This means that the individual will not have to consciously think about using them, he will simply apply them as an automatic routine.

7. CONCLUSIONS:

From my experience, over many years, in many countries, and with many groups, emergency workers and search dog handlers, I’m sure that those people with the best testing and operational results under the most difficult conditions are precisely those who adopt disciplined and methodical training methods, and have more psychological resources beyond the technical ones: they don´t lose their temper under pressure, they don´t care too much about results, and they don´t throw themselves, their colleagues and their dogs into overwhelming accelerated adrenaline rushes.  Figuratively speaking, they simply “go with the flow”, and they can even enjoy the situation.  It’s a matter of personal attitude, too.  Some people have it, some don´t.  I’m proposing here some training strategies for those who don´t.

8. SUMMARY: 
This lecture explains in detail how the human brain works during stressful situations, which neurophysiological processes related to these situations destabilize rational thinking abilities, and which training strategies are efficient to control these processes. The main goal is to produce significantly better search teams, with emergency workers and search dog handlers who are not only trained in canine and SAR technical aspects, but who are also fully aware and able to control and better use their brains, to guide and support their dogs with more intelligence than heart, and conduct themselves in emergency situations in the most professional and efficient manner.  
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