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SUMMARYSUMMARYSUMMARYSUMMARY    
 

Stress, depression and cardiovascular alterations are common denominators along human history 
and we present a historical review of the subject. Psychiatric patients and individuals experiencing acute 
stressful circumstances are at risk for sudden unexpected cardiac death. Therefore, depression and emotional 
stress should be evaluated as a potential risk factor for sudden cardiac death. In this way, mental illness 
should be better and earlier recognized and proper treatment must be provided. Moreover, a closer research 
co-operation between cardiologists and psychiatrists should be promoted. Understanding the possible role of 
adverse emotional state as a risk for sudden death in association with psychiatric disorders is of major 
importance and we hope that this article will shed light to this subject. 
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RESUMORESUMORESUMORESUMO    
 

Estresse, depressão e alterações cardiovasculares são denominadores comuns ao longo da história 
humana. O presente artigo apresenta uma revisão histórica do tema. Pacientes psiquiátricos e indivíduos 
submetidos a situações de estresse agudo são considerados sujeitos de risco para a morte súbita. Portanto, 
depressão e estresse emocional devem ser avaliados como fatores de risco em potencial para morte súbita. 
Dessa forma, as doenças mentais devem ser  precocemente reconhecidas e devidamente tratadas. Além do 
mais, a co-operação mútua entre cardiologistas e psiquiatras deve ser promovida. É importante entender o 
papel dos estados emocionais adversos associados aos transtornos psiquiátricos como fatores de risco para 
morte súbita e esse artigo objetiva enfatizar o assunto. 
PalavrasPalavrasPalavrasPalavras----chavechavechavechave: depressão, estresse, morte súbita, sistema cardiovascular. 
 
 
INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

 
DEPRESSIONDEPRESSIONDEPRESSIONDEPRESSION    

 
Depression is one of the most common 

psychiatric disorders affecting approximately 121 
millions of people all over the world. According to 
the National Institute of Mental Health (USA), in a 
period of a year, approximately 9.5% of the 
American population or about 20.9 millions people 
will develop a depression episode1. Even in ancient 
times, depression was recognized as an illness. The 
Ebers Papyrus*2, one of the world's oldest medical 
documents from ancient Egypt, described a 
condition of severe despondency that is equivalent to 
our modern definition of depression. In the 4th and 5 

th centuries B.C., Hippocrates argued that mental 
illnesses had biological origins and he described 
"melancholia" as a manifestation of a brain 
dysfunction provoked by excessive black bile. Plato 
believed that the mind was the cause of the mental 
illness, the result of "a person's ignorance of a 
psyche, which leads to self-deception"3. Later, in the 
2nd century AD, Aretaeus of Cappadocia 
hypothesized that mania was an end-stage process 
of melancholia; he described "cyclothymia" as a type 
of mental disease that alternated between periods of 
mania and of depression4. During the middle Ages, 
in some Arabic countries, many asylums were 
opened to care for the mentally ill. Muslim ideology 
includes the concept that "the mentally ill person is 

loved and particularly chosen by God to tell the 
truth”. These people were frequently worshipped as 
saints"3 In Europe at the same time, however, it was 
an entirely different story. Religious fervor 
perpetuated the notion that mental illness was a 
divine punishment for a (known or unknown) 
misdeed. This persisted well into the 17th century.    In 
1602, the swiss physician Felix Platter published the 
first medical textbook to deal with psychiatry. It also 
contained classifications of mental diseases, which 
Platter hypothesized to have "organic humoral 
causation”3. The era of shifting from supernatural 
explanation to the clinical explanation of mental 
illness was seen only in the 18th century. Finally, 
scientific enlightenment was ready to be applied to 
the field of mental illness as well. In 1756, as a 
result of the influence of Benjamin Franklin, the 
Pennsylvania hospital was established as the first 
public institution in the United States to accept 
mentally ill patients3. The early psychoanalytic 
movement happened under the increasing need for 
the special treatment for the mental illness. Sigmund 
Freud, with the influence of Jean Martin Charcot 
and Josef Breuer, formally established the school of 
psychoanalysis5. So this era also had both mind and 
body issues towards the etiology of mental illness. In 
the last few decades, researchers had come to 
understand the importance of both psychological 
and biological approaches. Our current paradigms 
were developed throughout the historical argument 
of mind-body issue.  
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WAS OTZI SUBMITTED TO A STONE AGE WAS OTZI SUBMITTED TO A STONE AGE WAS OTZI SUBMITTED TO A STONE AGE WAS OTZI SUBMITTED TO A STONE AGE 
TREATMENT?TREATMENT?TREATMENT?TREATMENT?    
    

In 1991, after five thousand years resting in 
glacial ice, an iceman body was found by climbers, 
in Ötztal (Tyrolean Alps) and he was nicknamed 
Ötzi. In 2000, the iceman was submitted to several 
medical and scientific studies. Ötzi showed typical 
signs of aging and had been exposed to severe 
stress. One of his fingernails showed that he 
suffered from a chronic disease. What’s more, deep 
furrows across the nail revealed that Ötzi’s immune 
system has been exposed to severe stress around 8, 
13 and 16 weeks before his death6-10. Interestingly, 
Ötzi had 57 tattoos on his body, they were not 
formed by pinpricks but rather by fine cuts and they 
were located precisely in those areas where Ötzi’s 
skeleton showed signs of wear, presumably causing 
a great deal of pain. Ötzi’s tattoos were probably 
intended for alleviating pain and not as body 
ornamentation11,12. However, the therapeutically 
intended acupuncture was practiced even longer 
before. Balangoda Man, ancient settlers that 
inhabited the Hill Country of Sri Lanka beginning 
37,000 years ago, developed pointed needles of 
quartz, flint, bone, chert, antlers and other materials 
that were almost certainly used for acupuncture type 
therapies. Acupuncture-related practices have been 
well preserved in ola leaf manuscripts, ancient Sri 
Lankan books. These findings raise the possibility 
that the combination of points selected represents a 
meaningful therapeutic regimen, a stone age 
treatment.  
 
STRESSSTRESSSTRESSSTRESS    
    

Stress has been a part of human life since 
man walked on earth. In the light of a synthetic 
analysis of traces of violent death observed in 
Neolithic graves raises the issue of emergence of a 
real climate of collective violence in the first 
communities of History13. Otzi’death, for example, 
was a case of homicide. He died a violent death, 
probably as a result of a crime or a battle. The 

“stress reaction” originally helped prehistoric 
humans survive dangerous routine. Basically, our 
bodies are extremely well designed for battle – the 
only problem is the wrong battle. The enemy has 
changed and is no longer in the form of prehistoric 
life, but our stress responses are still programmed 
for those primitive situation. Modern battles include 
other pressures and they all take their toll on the 
body.   

Hans Selye is recognized as one of the two 
fathers of the Stress theory. In 1926, as a second 
year medical student, he noted that the patients 
studied at rounds all had a strikingly appearance: 
they were weak, tired, listless, apathetic, often had 
muscle wasting, diffuse ache and pains, intestinal 
disturbance and weight loss14. They even had similar 
facial expressions. He called this picture “the general 
syndrome of just being sick”15. This eventually led 
him to identify the stress reaction as an underlying 
cause or major contributing factor to most illness. 
Selye’s theories built on the earlier work of a noted 
Harvard physiologist named Walter Cannon who 
had, at the beginning of the century, identified and 
named the “fight and flight response”, which is the 
body’s response to feeling threatened or in 
danger16. But whereas Cannon saw the “fight and 
flight” syndrome as a positive stress reaction that the 
body uses to protect itself, Selye realized the fact that 
if the stress reaction goes on for too long, it causes 
damage and leads to illness. Cannon introduced the 
term “stress” to medicine but it was Selye who 
popularised it. In 1936, Selye’s15 experiments on 
rats showed that various stressors such as cold, heat, 
infection, trauma, injection of noxious substances, 
all produced the same effect. When the rats were 
later examined, they all had swollen and hyperactive 
adrenal glands, decreased immune response and 
gastrointestinal ulcers. He had created an 
experimental model of “the syndrome of just being 
sick”, named General Adaptation Syndrome (GAS). 
Nowadays, beyond physical stressors as described 
by Selye, some psychological factors are considered 
as stressful agents as well (like social problems        
or even novelty) and they are also capable to       
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induce important behavioural and physiological 
alterations17,18. Evidently, the prehistoric man battle 
in order to survive was uninterrupted, probably 
provoking a permanent state of tension. In our days, 
even without eminent death risk, we are exposed to 
the negative conditions imposed by stress and our 
organism reacts as if continuously exposed to mortal 
danger. 

 
SUDDEN CARDIAC DEATHSUDDEN CARDIAC DEATHSUDDEN CARDIAC DEATHSUDDEN CARDIAC DEATH    
    

Although it has been described for at least 
several centuries, Hippocrates provided a concise, 
but historically compelling, description of sudden 
cardiac death in his Aphorisms II, 41: “Those who 
are subject to frequent and severe fainting attacks 
without obvious cause die suddenly”19. This would 
be the earliest description of sudden cardiac death 
known. The Aphorism describes recurrent syncope in 
otherwise healthy individuals. Probably, Hippocrates 
was very likely describing a group of specific   
cardiac conditions with a final common pathway     
of arrhythmic death20. Relying solely on clinical 
experience based on careful history-taking and    
keen powers of observation, over 2000 years before 
the invention of the stetoscope and the electrocar-
diogram, Hippocrates was the first to describe 
sudden cardiac death due to a select group of 
cardiac conditions. In 490 BC, Pheidippides, a 
renowned Athenian runner, was delivering the news 
of the Greek victory over the Persians (the first 
“marathon” in history) but, after running 26.2 miles 
from Marathon to Athens, immediately collapsed 
and died. Probably, this was the first recorded 
incident of sudden cardiac death of an athlete21. The 
association between sudden death and heart disease 
came with Lancisi’s publication De subitaneis 

Mortibus (1706)22. In this work on sudden death, the 
cause of the demise was not always clear. Although 
in some of his cases, sudden death was thought to 
be due to the rupture of an aortic aneurysm, or 
related to the presence of hypertrophy and dilation 
of the heart, or to various kinds of valve defects, in 
many others no apparent cause was found. In the 

latter cases Lancisi postulated the possibility of iatro-
chemical causes. The book on sudden death was 
dedicated to Pope Clement XI who, in1706, asked 
Lancisi to study the strange apparent increase in the 
number of sudden deaths in the years 1705 and 
1706, which had reached epidemic proportions. 
One year after the pope's request, Lancisi published 
his De subitaneis Mortibus.  
 
PSYCHOLOGICAL STREPSYCHOLOGICAL STREPSYCHOLOGICAL STREPSYCHOLOGICAL STRESS AND SUDDEN DEATHSS AND SUDDEN DEATHSS AND SUDDEN DEATHSS AND SUDDEN DEATH    
    

Psychological stress expresses a situation of 
imbalance, derived from a real or perceived 
disparity between environmental demands and the 
individual's ability to cope with these demands.       
A situation of psychological stress may include 
different components: personality factors and 
character traits, anxiety and depression, social 
isolation and acute or chronic adverse life events. 
Studies provide relevant evidence that psychological 
stress significantly influences the pathogenesis of 
sudden cardiac death. Furthermore, as well 
established, stress per se exerts important adverse 
effects on the cardiovascular system23. Psychological 
stress acts at both levels: by means of a "chronic" 
action it contributes to create the myocardial 
background, while by means of an acute action it 
can create the transient trigger precipitating sudden 
death. In the chronic action, two possible 
mechanisms can be detected: the first is a direct 
interaction, which contributes to cause a 
hypertension status24 or to exacerbate coronary 
atherosclerosis consequent to endothelial 
dysfunction; the second one acts through adverse 
health behaviours, such as a poor diet, alcohol 
consumption or smoking. The mechanisms involved 
in acute psychological stress, are mainly the      
ability to trigger myocardial ischemia, promote 
arrhythmogenesis, stimulate platelet function,      
and to increase blood viscosity. Finally, some 
individuals have a sympathetic nervous system 
hyperresponsivity, manifesting as exaggerated heart 
rate and blood pressure responses which result in 
accelerated atherosclerosis, endothelial dysfunction 
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and even cardiac necrosis25-27. A recent study with 
3000 individuals of 52 different countries showed 
that psychological stress corresponds to one of the 
six major factors of risk to the development of 
cardiovascular diseases28. The triad stress, cardiac 
abnormalities and depression cannot be 
underestimated nor ignored. In this line of evidence, 
the following question is raised: are people with 
depression more vulnerable to the occurrence of 
sudden death? 

 
STRESS, DEPRESSION AND SUDDEN CARDIAC STRESS, DEPRESSION AND SUDDEN CARDIAC STRESS, DEPRESSION AND SUDDEN CARDIAC STRESS, DEPRESSION AND SUDDEN CARDIAC 
DEATHDEATHDEATHDEATH    
    

Several studies have shown the positive 
relation among depression, cardiovascular 
alterations and sudden death since the 80´s29-32. 
Sudden death is defined as the occurrence of death 
shortly after the first symptoms onset (within minutes 
up to one hour), or even without any clinical 
previous symptomalogy33,34. Furthermore, the 
depression per se can be arrhythmogenic, 
considering that subjects with depression present 
reduced parasympathetic tonus, making them more 
vulnerable to cardiac arrhythmic condition35. 
Sociologists at UCLA found that 40% of people 
rejected by their beloved suffered from clinical 
depression just eight weeks after they separated. 
Moreover, some of them kill themselves and some 
simply die shortly thereafter of broken heart, 
literally36. Sudden emotional stress can result in a 
condition called stress cardiomyopathy, colloquially 
known as “broken heart” syndrome: real and 
potentially deadly. Unfortunately, cardiac alterations 
and sudden death in depressed people is not so rare 
as believed. The main factors possibly associated to 
these phenomena are depression itself, coronary 
disease, antidepressant therapy, metabolic syndrome 
and obesity, inadequate lifestyle and smoking37. In 
this line, studies relate high depression prevalence in 
patients with cardiac disease. Furthermore, major 
depressive disorder predicts cardiac events in 
patients with coronary artery disease38-41. As 
mentioned, depressed subjects submitted to 

antidepressant treatment can be more vulnerable to 
sudden cardiac death when compared to depressed 
individuals without pharmacotherapy, probably due 
to cardiovascular functioning alterations induced by 
some antidepressants, like the reduction of the 
intraventricular conduction. This last event is showed 
in the EEG through QT interval enlargement42,43. In 
1990, Ellison et al. related fluoxetine-induced 
bradycardia and syncope in two patients44. This is an 
important information that should be considered by 
psychiatrists when dealing with patients with previous 
history of atrial alterations and/or left ventricular 
failure.  

Stressful life events are known to be 
predisposing factors for depression. Based on this 
information, researches used a stress-induced rodent 
model of depression to examine the influence of this 
disorder on ventricular arrhythmias45. Chronic mild 
stress (CMS) is a rodent model of depression that 
was developed to mimic particular defining features 
of mood disorders, such as anhedonia (the reduced 
responsiveness to pleasurable stimuli) and reduced 
activity level. The researchers found significantly 
reduced sucrose intake in rats exposed to four weeks 
of CMS, a specific indication of decreased 
responsiveness to a pleasurable stimulus. These 
anhedonic rats displayed elevated heart rate, 
reduced heart rate variability and reduced threshold 
for specific ventricular arrhythmias. They concluded 
that stress appears to reduce the threshold for 
ventricular arrhythmias, and may signal an increased 
risk of detrimental cardiovascular outcomes, such as 
myocardial infarction, heart failure, and sudden 
cardiac death45.   

    
CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION    
    

Societies along the human history always 
faced tension, stress and depression. Relationships 
always seemed tenuous. Modern societies are over-
crowded and technologically advanced contributing 
to increased anxiety and stress. Apparently, stress, 
depression and cardiovascular alterations are 
common denominators along human history. Stress 
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and depression are intimately associated to 
increased cardiovascular alterations and mortality. 
Understanding the causes of individual differences 
and the consequences of variation in vulnerability is 
of major importance. In this way, a carefully 
cardiovascular evaluation should be conducted in 
order to verify the potential effects of the risk factors 
in the individuals with depression and severe stress, 
not only due to sudden death risk per se, but also in 
order to provide better quality of life to these 
individuals.  
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