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Stress is your struggle with what is. Or to be more precise, stress is your brain’s struggle with what is, 
what was or what might be. Stress alerts the brain to get itself and the body ready for upcoming fight or 
flight. Here is how it works (compare it to your city’s 911 system). 

 
 

Your Brain on Stress 
Activating 911: Your sensory system (eyes, ears, nose, skin, tongue), the moment it recognizes threat 
(angry face, roar, pungent smell, pain, very bitter taste), makes the first call to your brain. The operator 
sitting there is Amy (Amygdala).  
 
Amy gets charged: The moment Amy sniffs danger, she alerts a number of agencies (LC and Hypo in 
particular), to response right away. The brain’s resources are diverted to handle the threat, instead of 
focusing on any other potentially dispensable pursuits (such as coloring or arguing about the best brand 
of oatmeal cereal).  
 
LC delivers its payload: Locus coeruleus (LC) is a tiny brain area made of about 50,000 neurons, 
compared to the 86 billion that make up the brain.  LC is packed with noradrenaline – the brain version 
of adrenaline. The moment Amy sends a note to LC, LC infuses a shot of this double espresso into the 
rest of the brain. LC is very influential for two reasons: 

• It is extremely well networked (like one of your neighbors who seems to know everybody). 
Almost every brain area that matters, receives input from LC.  

• It is the single largest source of noradrenaline. Your powerful cerebral cortex (that hosts all your 
higher mental functions) depends on LC as its sole supplier of noradrenaline. It’s like having a 
single coffee shop for the entire town.  

The shot of double espresso (noradrenaline) does what it is designed to do – it leads to arousal, 
sharpening of attention, and increased memory of the event.  
 
But that isn’t all. Since stress is such an important survival response, brain recruits another parallel 
mechanism to keep the drama going – through hypothalamus (Hypo).  
 
Hypo is engaged: Both amygdala and LC activate another early responder – hypothalamus (Hypo). Hypo 
manages the endocrine orchestra, the main conductor of which is the pituitary (Ms. P – more on Ms. P 
in just a minute). Hypo meanwhile also does a bunch of other things including: 

• Facilitates learning 

• Increases arousal 

• Regulates sleep-wake cycle (so you don’t stop to yawn while running away from a grizzly) 

• Regulates body temperature  
 
These early responders activate extremely quickly even before you have fully understood the nature and 
extent of threat – equivalent of 911 operator activating the alarm even before she knows all the details 
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of the event – better safe than sorry. The result – your body and brain wake up to face the threat head 
on or run away from it, whatever makes the most sense, instead of lazing on the beach.  
 
The larger the event, greater the need for additional police cars, fire trucks, and more. Thus, for any 
stress, physical or emotional that is worthy of your attention, Amy, LC and Hypo engage two additional 
departments – SAM Inc. and the HPA unit. 
 
SAM Inc.: SAM Inc. stands for sympathetic-adrenal-medullary system. SAM acts like a cheetah – it 
activates fast but can’t keep going full charge for long. SAM Inc. works through adrenaline and other 
hormones that lock on the receptors of many different organs – heart, lungs, liver, muscles, endocrine 
glands, and immune system to wake up your body, mobilize energy, focus your attention, regulate your 
memory, and stop any distracting activity.  
 
HPA Unit: HPA is the hypothalamic-pituitary-adrenocortical axis. This system is like a pack of wild dogs – 
slow, methodical, multi-pronged, and designed to keep going for long. Its primary arsenal is the steroids 
and other related hormones. They take the baton from adrenaline and continue the work to focus your 
body and brain on survival for the long term.  
 
The process that started with Amy, LC and Hypo is carried forward by SAM Inc. for the short-term and 
then HPA unit takes over for the long term. This dual system ensures quick as well as enduring response, 
keeping you safe and alive. On the flip side, this system could keep the stress response going for days, 
weeks and months, if the stressor continues, even if in imagination. This system, however, wasn’t 
designed to remain activated for days, weeks and months, nor was it designed to activate with 
imaginary stressors, which is how it is often deployed in the modern times. 

 
 

Sacrificing the Long Term 
Our stress machinery backfires in three situations:  

• When it fires more intensely than needed 

• When it remains active for longer than needed 

• When it activates with imaginary stressors 
 
You have seen or heard about intense stress, an example of which is explosive anger. The damage 
explosive anger does to our body is well documented. For a few hours after each such episode, our risk 
of heart attack, stroke, serious heart arrhythmias, and death, increases several fold.1-3 Since the adverse 
effects of intense stress is obvious, let’s focus our attention on the effect of ongoing stress, even low-
grade. 
 
Given that this system prioritizes survival, it is geared to prioritize the short term, sacrificing the long 
term. After all, this is how it is deployed in the rest of the animal kingdom. Here is what happens when 
the stress response continues for the long term:  

• SAM and HPA keep churning adrenaline and steroids.  

• Vagus nerve, which is a key brake on the sympathetic system becomes less active.4,5  

• Critical areas of the brain that help you remember, focus and make rational decisions 
(hippocampus and prefrontal cortex) atrophy.6,7   
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Simultaneously, your immune system becomes less effective in fighting external and internal bugs.  The 
chemicals that host inflammation increase; your inflammatory pathways become more active.8 9 10 
Further, your blood becomes thicker, with increase in clotting factors, and platelets become stickier. 11 
These changes predispose to recurrent infections, inflammatory disorders (that range from lupus to 
heart attack to cancer), and blockage of blood vessels.  
 
At a cellular level, ongoing stress response leads to shorter telomeres, greater expression of pro-
inflammatory genes, abnormalities in protein folding – changes that might underlie the more obvious 
findings like inflammation, immune suppression and clotting. These changes also might predispose to 
Alzheimer’s disease, Parkinson’s disease and other neurodegenerative disorders,12 and accelerated 
aging.13 Stress also interacts with genetic variations including oxytocin gene polymorphisms in its effect 
on physical health.14,15   
 
Recognize that our stress response was developed when external injuries were the number one cause of 
death. We died young. This system wasn’t tested or designed for the long term. Going back even a few 
hundred years, medical autopsies seldom reported coronary blockages as the cause of death. But now 
we die mostly from heart disease, stroke, cancer, unchecked inflammation, infections – all predisposed 
by ongoing stress response.  
 
There is one more aspect that hurts us which I just alluded to – our response is agnostic to the type of 
stressor, and whether it is real or not. 

 
 

Emotional=Physical; Imaginary=Real 
Recall the first time you got up to speak in front of the class. What did that do to your adrenaline? 
Perhaps your adrenaline surge was no different compared to the surge you might experience if you are 
being chased by a wild dog. If you have ladybug phobia, a dead ladybug in the basement might cause the 
same rise in adrenaline as facing an intruder.   
 
While our stressors have changed, our stress machinery still has to catch up. Mentally escaping a yelling 
supervisor can generate more cortisol than escaping a grizzly bear. We have one generic stress 
response. No matter the type of threat, the same players come into action. These players do not have a 
free will. They are just following the commands. They are charged with protecting us – both our physical 
and emotional body. An emotional hurt injures our physical heart the same way as the threat of a 
physical hurt. That is the hallmark of stress-heart syndrome, a well-known medical condition.  
 
It doesn’t stop here. Brain responders can’t parse between imaginary and real. Thus, the thought of a 
snake can be as scary as watching one. This is because for a species that has such wonderful ability to 
imagine, imaginary is real. We have used this skill to create our beautiful world, and also to make 
ourselves miserable.  
 
In its efforts to keep it simple, nature has gifted us a stress response that overshoots and misfires way 
more than it needs to. Sending fire trucks every time someone lights a matchstick or a sparkler in 
downtown won’t be a good idea. That’s precisely what our stress response does. Many wars originate in 
paranoia and false fears. Such wars can hurt millions and cost trillions.  
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At an individual level, unchecked stress creates a state of war in our being. It clogs arteries, hollows our 
brain, creates inflammation, causes unchecked infections, predisposes to cancer, hampers creativity and 
productivity, hurts relationships, and blots away joy from life. Like season’s first weeds that appear in 
our yard, if unchecked they multiply and eventually take over the entire yard, unregulated stress may 
seem innocuous in the short term, but is extremely harmful in the long term. Here is a partial list of 
medical conditions caused or worsened by stress:  
 

• Increase cardio-vascular disease risk by about 50% 16 17,18 

• HIV progression by 50% 19   

• Increased risk of recurrent infections 20 

• Inflammatory diseases 21,22 

• Depressed immunity 21,22 

• Carotid intima thickening (predisposing to stroke) 23  

• Increased risk of clotting 24   

• Negative effect on DNA repair, cell aging, and anti-viral defenses 25  

• Impaired memory retrieval  

• Neuronal atrophy in prefrontal cortex and hippocampus (memory, executive function); and 
hypertrophy in amygdala (fear, anxiety, aggression) 26,27 

• Decrease in slow wave sleep, REM sleep, and sleep efficiency (SE); and increase in awakenings 28 

• ? Increased risk of cancer 29,30  

• ? Cancer progression and recurrence 31-33   

• Worsening asthma 

• Flare ups of autoimmune conditions 

• Delayed wound healing 

• Herpes flare ups 

• Takotsubo cardiomyopathy 

• Increased risk of periodontal disease 34 

• Worse behaviors: Smoking,35 poor sleep, mood disorder, overeating wrong foods, decreased 
exercise, non-compliance to medical recommendations, less social and pleasurable activities 

• Increased caloric intake 36  

• Disability 37  

• Greater postoperative pain 38 

• Accelerated aging 

• Decreased survival 
 
No matter how you look at it, excessive stress is bad. Pick up the index of any medical book. Every single 
diagnosis is made worse by stress.  

 
 

Patient and Caregiver Stress 
Patients and caregivers rejoice and struggle together, as a unit. While the patient may experience 
greater physical pain, the caregiver (loved one or friend) often experiences greater emotional pain. This 
is because their brains get coupled – our brain hurts more seeing a loved one in pain, than even for its 
own pain. Lack of control and difficulty in finding meaning for the pain makes it worse.  
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I wish I could hug everyone and take their pain away. I cannot. But perhaps I can offer you a perspective 
and a path to develop the grit to better handle the stressors coming your way. Here are some of the 
options offered on this website: 
 
Blog – Writings that shares uplifting ideas 
Vlog – Videos that provide pragmatic perspective  
Twitter feed – A deeper insight succinctly summarized 
Books – In-depth excursion into resilience, mindfulness, stress management, and happiness 
Online course – A four-step structured approach to learn core resilience and mindfulness skills (Train), 
followed by ongoing engagement to deepen and broaden the skills (Sustain).  
SMART Workshops – Short (about two hours) or longer (half or full day) in-person engagement. 
Transform – A full two-day immersion in the resilience program followed by six-months engagement by 
emails and teleconferences, often for participants interested in a deeper dive and/or working toward 
teaching stress management and resilience skills to others.  
  
Please contact us if you have a question or are interested in learning more about our programs. 
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