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High Performance West series — Understanding the Stress Response 

PART 4 — A Flexible System 

While these three systems represent the traditional “stress” 
hormones, the reality is more complex. A whole host of hormones and 
neurotransmitters can be released depending on the situation. It’s best to 
see these chemical messengers as the tools the body has available to 
accomplish its goal of protecting itself. Instead of falling pretty to the old 
adage of if all you have is a hammer, everything looks like a nail, the body 
comes packed with a full set of tools which it can utilize to make sure we 
create or fix whatever it is that comes our way. While understanding the 
exact mechanisms of each of these neurotransmitters or hormones is 
beyond the scope of this book, the key is understanding the diverse 
reactions the body can have, and the complexity of their interactions.

Testosterone is commonly thought of as the hormone tied to muscle 
growth, roid rage, and teenage boys hard to understand minds. Due to 
these associations, it’s often considered an “anger” hormone. But, as 
pointed out in their book Top Dog, Po Bronson and Ashley Merryman 
classify it as a hormone of intensity, not anger. As Testosterone floods our 
body pre-game, our fear subsides and our competitiveness takes over. 
That doesn’t mean rage, it means doing what we need to make sure we 
win the game. This distinction explains why contrary to our intuitive sense, 
an increase in testosterone actually increases the amount of teamwork and 
cooperation players display on the field (CITE). Testosterone amplifies, not 
necessarily angers.

It should come as no surprise then that pre-game levels of naturally 
occurring levels are tied to player performance. That’s lead players in a 
variety of sports attempting to manipulate their athletes pre-game levels. 
No, not by drugs, but by natural means. Interventions such as making sure 
to see the game as a challenge, performing a warm-up that they like, or 
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even spending quality time with teammates, all lead to momentary bumps 
in testosterone levels. And this small bump is often enough to make a 
difference in a players performance TKTKTK Dave story? 

In other words, if we can convince our body to release testosterone 
during a stressful time, it can help insure success. The opposite effect can 
also occur, with prolonged stress, we often see a decrease in testosterone 
levels, as your body tries to divert resources elsewhere. Testosterone 
responds to stress in much the same way as any other hormone, if it is 
needed to protect us, it might get released. It’s not just out on the field or 
track that we see this testosterone shift with stress, doctors performing 
demanding surgeries can see an almost 500% increase before surgery . 1

On the opposite end of the hormone spectrum is oxytocin, a molecule 
commonly linked to bonding with our close friends and family. For decades, 
oxytocin’s function remained related to breastfeeding and pregnancy. As 
our understanding grew, scientists discovered that oxytocin wasn’t just a 
hormone that arose in pregnant women, but instead played a large role in 
social bonding, the formation of trust, and, if animal studies are correct, 
even cementing the connection felt between lovers.

Oxytocin’s reputation began to shift thanks to a small grayish-brown 
mammal; the prarie vole . In the early 1990’s neuroscientist Tom Insel 2

began using two types of voles to understand pair bonding. In the wild, the 
montane vole is best described as a loner, preferentially nesting and living 
by itself. In contrast, the closely related prairie vole would be described as 
a model of family values. After mating, they form a close pair bond, 
spending time with their mate and getting defensive to anyone who intrudes 
on their special relationship. Insel wondered why was their such a contrast 
in the behavior from these two genetically similar voles. His answer lied in 
two hormones, oxytocin and its close cousin vasopressin. 

 TOP DOG. Pg 175).1

 http://www.americanscientist.org/issues/pub/high-on-fidelity2



� 


In a series of experiments, Insel and his colleagues began collecting 
measures of both hormones and their behavior in the lab. What they 
quickly noticed was that these two hormones, vasopressin more so in 
males, and oxytocin more so in females, largely determined whether the 
voles displayed behavior of affiliation or aggression . Taking their 3

experiments a step further, the research team implanted a mini-pump in the 
prairie vole that would flood the rats body with oxytocin whenever the 
researchers wanted. When the female vole received the hormone in the 
presence of a male, they selected this male over and over when given a 
choice to spend time with a number of other voles. When the female vole 
spent time with a male without oxytocin being released, the female didn’t 
preferentially pick the male afterwards.  In other words, the hormone was 
necessary to create a lasting bond with the opposite sex. With these 
innovative experiments concluded, oxytocin rapidly became the answer to 
all of our bonding related questions, and perhaps even the secret to 
monogoamy.

Thanks to the vole, research in humans accelerated, and, perhaps 
too ambitiously, began tying it to an expansive array of pro-bonding ideals 
in humans, including empathy, love, and even monogamy. The fever over 
oxytocin grew so quickly, that it even earned the nickname the “love 
hormone” and was the feature of viral Ted Talks encouraging everyone to 
hug their neighbors to receive a hit of this lovely hormone.  Like most new 
discoveries that reach viral status, the early enthusiasm for this all-positive, 
wonder hormone, was a bit too much . Oxytocin no doubt plays a large role 4

in bonding, and even concepts like empathy, but the functions of this 
hormone are much more nuanced and complex. In particular, it’s function in 
times of stress paint a contrasting picture to the “love hormone.”

While the mysteries of oxytocin are still being unraveled, it appears to 
play a role in identifying and responding to various types of stress. In 
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particular, social stress seems appears to be a major trigger for the 
hormone. Like the other hormones disgusted, its effects are not singular in 
nature, but instead vary based on the situation. Periods of social contact or 
isolation both can deliver a burst of the hormone. Researchers speculate 
that when pro-social behavior occurs, oxytocin acts to reinforce the positive 
experience, helping to create a sense of well-being. On the other side, 
during isolation or loneliness, oxytocin is released to push people towards 
filling their social needs.  5

This dual action of oxytocin acting in both pro and anti-social 
environments might be surprising. How does a hormone originally tied to 
monogamy also help to induce anger? But it’s a demonstration of the body 
utilizing hormones in a context dependent way. In one such example, 
oxytocin has been shown to both enhance and reduce the feeling of fear .   6

In attempting to further elucidate the mechanisms of oxytocin’s effects 
during stress, researchers give participants a hit of the hormone via a nasal 
spray and then track their behavior. In one such study, scientists found that 
oxytocin increased the subjects ability to recognize facial cues. Subjects 
were able to quickly identify fear, but not other emotions.  In a similar study, 7

oxytocin administration increased the salience of social stimuli.  Oxytocin 8

seems to not only help push us towards social behavior, but also in 
boosting our ability to attend to and identify social cues.

When we look at stress not as a negative but simply a stimulus that 
disturbs our body, the picture gets a bit clearer. Whether it’s a novel social 
environment, the sensation that accompanies isolation, or even the effects 
of sex, they all induce a type of stress response. Oxytocin seemingly plays 
a role in helping prepare the body and mind to be prepared and adapt. 

 http://www.apa.org/monitor/feb08/oxytocin.aspx5
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Whether that is in creating a social bond, or in helping to identify and 
facilitate a sense of anger, so that we may perhaps protect our children or 
mate. The wide ranging effects of oxytocin demonstrate a common theme 
of the hormones released during times of stress. They are context 
dependent, and not only can bias us towards particular behaviors, but also 
bias our sensory abilities towards attending to certain internal or external 
feedback.

The bodies stress tool kit isn’t limited to adrenaline, testosterone, 
oxytocin, and cortisol, there are a myriad of other hormones and 
neuorotransmitters that get released when we encounter something that 
takes outside of our norm. The chemical responses vary greatly in when 
they are released, their actions, and in the length of their effects. Growth 
Hormone, for instance, can see an almost 10x increased when we are 
under physical duress, while having little to no response under 
psychological stress (Ranabir and Reetu, 2011). Thyroid hormones, on the 
other hand, can increase during psychosocial encounters, while actually 
decreasing during other types of stress.

Another trendy hormone called dopamine, which plays a role in 
desire and motivation, can have a varying response depending on the 
magnitude of the stress. During moderate levels, it can increase, while 
during extreme stress the body can experience dopamine depletion, 
leading to feelings of apathy.  Similarly, the hormone prolactin can have a 9

varying response, either increasing or decreasing.

With each mixture of hormones, neurotransmitters, and nervous 
system activity, we have a varying response that is reflected in the bodily 
organs. The immune system can activate and put on high alert for 
impending damage, or it can be almost completely shut down, diverting 
resources elsewhere. Blood flow to various organs can be accelerated or 
diverted elsewhere. The muscular system can be primed for action, 
increasing tension in the glutes or hamstrings to run away. And our 
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attention and senses can be tuned towards specific kinds of information. 
Our brain up or down regulates what cues reach awareness, such as a 
specific color, smell, or feeling, and which ones our brain filters out; such as 
ignoring the sensations of pain when we’ve been hurt and are in a life or 
death situation. In other words, our body can shift its response at almost 
every level depending on what gives us the best chance of survival or 
success.

The key isn’t in having an intricate understanding in every chemical 
that can be released and utilized during stress, but to understand the tools 
we have in our possession to craft the appropriate response. The variation 
exists for a simple reason. Our bodies have a flexible system to respond to 
the demands that we encounter. The context of the situation shapes the 
response we have, and the hormonal shifts both reflect and carry it out. 

The flexibility the body displays is not unique to the stress response, 
it’s present in other systems of the body. One instance is in how we provide 
energy to our working muscles. If we break out in a fast run over a mile, our 
immediate energy needs are met by the phosphocreatine system. A quick 
reacting system that provides energy for a few seconds at best. To fill in the 
gap in energy demands once the PCR system is exhausted, anaerobic 
glycolysis will kick in. The anaerobic system revs up pretty quickly, and has 
the capacity to last minutes instead of seconds. All the while, our aerobic 
system has been attempting to rev up from our first step, but won’t be fully 
activated until almost two minutes has passed. If we extend our run out 
from one mile to one that takes hours, we’ll gradually switch to processing 
more fat instead of sugar. In other words, our body is prepared for whatever 
the exercise demands are. It has a quick solution and a long term one. 
There’s overlap between all systems, to make sure that gaps are closed 
and we are rarely in a situation where we have no way to supply energy to 
our working muscles. The stress response system works in much the same 
way. We have flexibility and options, a fast and a slow route, signals that 
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effect us immediately and others that kick in after minutes or hours have 
past.

If we need a boost in excitation or heart rate, we can have direct SNS 
stimulation, or on the other we can dampen down the PNS stimulation. If 
the PNS response is dampened, then it’s like taking our foot off the brake in 
an idling car, the car will start to move forward without us having to apply 
any pressure to the gas, or in this example the SNS. If these responses 
aren’t enough, we can stimulate the adrenals and get epinephrine or 
norepinephrine released. Depending on the ratio of these two hormones, 
we either have an excitatory state, with an increase in heart rate, or a 
quieting down, with a decrease in heart rate. On we could go in the myriad 
of ways the body can impact something as simple as physiological arousal. 
Flexibility, not rigidity, is the philosophy our body lives by. 


