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Whatever happens in the mind of man, is always 

reflected in the diseases of his body. 

René Dubos 
 

The mind is its own place, and in itself, 

Can make a heaven of hell, a hell of heaven. 

John Milton 
 

Mind moves matter. 

Virgil 
 
 
In 1977, Hans Selye’s International Institute of Stress cosponsored, with 
the Sloan Kettering Institute in New York, a symposium entitled "Cancer, 
Stress, and Death".  Selye and I had developed a close friendship since my 
Fellowship at his Institute in 1951, when we coauthored articles dealing 

with his novel concepts.1, 2  Over the intervening years, he had invited me 
to prepare updated reviews, we corresponded frequently, and tried to 
meet when mutually convenient.3,4  He had come to New York in connec-
tion with the symposium, and during dinner, indicated that he had a very 
personal interest in this subject.  Five years previously, a tumor in his thigh 
was diagnosed as histiocytic reticulosarcoma, a normally fatal malig-
nancy, from which he apparently completely recovered.  He had refused 
chemotherapy, and attributed his good fortune not to any other treatment 
received, but rather his very firm determination to continue living so that 
he could complete his important research activities.  Based on anecdotal 
reports of similar experiences and spontaneous remissions, he was con-
vinced that a firm faith and fierce determination could retard or reverse 
cancer growth.  Conversely, he wondered whether stress might contribute 
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to the development of certain malignancies, or accelerate their growth and 
metastases.  He recalled that I had previously suggested that cancer 
might represent another of his "Diseases of Adaptation" and asked if I 
could contribute a paper that would support this.  It was difficult for me to 
refuse anything that Selye requested, but I politely pointed out a variety 
of potential pitfalls in attempting to prove such a link.  In addition, I had 
been completely involved in clinical practice for the past 20 years, and no 
longer had the time, training, or resources to adequately address this sub-
ject.  We reminisced about other things, and I assumed the matter was 
closed. 

Several weeks later, however, I received a large parcel, filled with an 
assortment of articles dealing with various pertinent experimental and 
clinical reports.  It fortuitously arrived just before I was going on vacation, 
so I took it with me and had an opportunity to leisurely review its con-
tents.  Selye had written comments on many of the reprints to support his 
position, or questions designed to pique my curiosity.  He also suggested 
that I contact various authorities concerning their opinion or experiences 
with respect to possible relationships between stress and cancer, but this 
did not prove very helpful.  The President and Director of Sloan Kettering, 
which cosponsored the symposium, replied, "I have no information about 
stress and cancer," although he conceded that the topic was "most impor-
tant".5  I found it fascinating, became increasingly inveigled by its possi-

bilities and challenges, and eventually acquiesced.6 
Since then, there has been an explosion of interest and articles on every 

aspect of this subject.  Advances in our understanding of psychoneuroim-
munologic relationships have also provided important insights that sug-
gest possible mechanisms that could explain some anecdotal observa-
tions.7,8  Unfortunately, some pop psychologists and self-help zealots have 
gone overboard, by implying that certain types of cancer are usually stress 
related.  Nothing could be crueler than adding to the stress and guilt of can-
cer patients, by insinuating that their illness, or failure to improve with 
treatment, is due to some deficiency in their character.9  Many of these claims 
confirm the questions and concerns I originally conveyed to Selye, and 
should be kept in mind when evaluating extravagant allegations.  A 
"baker’s dozen" of these caveats include: 
 

1. How can we satisfactorily define "stress"? 
2. How can we scientifically measure "stress"? 
3. How can we define or distinguish between acute and chronic stress, 

since Selye had demonstrated they were so different in his General 
Adaptation Syndrome? 

4. How can we ascertain when or where a malignancy first begins? 
5. How can we determine the duration between initial onset and clin-

ical detection? 
6. Do all cancers share some common etiologic component? 
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7. How can we reconcile conflicting animal studies and clinical reports 
demonstrating that stress can both accelerate and retard malignant 
growth? 

8. What are the mechanisms that might mediate relationships between 
stress and cancer? 

9. What does "the immune system" consist of and where are its con-
stituents located? 

10. What are the best ways to measure immune system function, with 
respect to responses to stress and susceptibility to cancer? 

11. While certain types of stress appeared to lower immune system 
measurements thought to reflect resistance to cancer (natural killer 
cell and T cell mitogenic activity), other stressors have an opposite 
effect. 

12. Stress stimulates some endocrine responses that accelerate the 
growth of certain tumors, but also others that have inhibitory effects. 

13. How can we explain the observation that all the interventions we 
use to treat cancer (radiation, hormones, and chemotherapy), also 
facilitate the development of malignancy? 

 
The most obvious question is "What Is Stress?"  There is still no satis-

factory scientific definition, despite decades of attempts to decipher this 
dilemma.10   Stress is a useless term for pragmatic researchers, because it 
represents different things to different people, really is different for each 
of us, and most importantly, often cannot be measured with any signifi-
cant degree of accuracy.  Stress is used interchangeably to denote physical 
stressors, such as pain, noise, and opposite extremes of temperature, but 
also emotional states varying from depression and loneliness, to anxiety, 
anger, and hostility.  Do all of these have common characteristics that are 
relevant to cancer? 

Similarly, "What Is Cancer?"  Although the term refers to undisciplined 
and uncontrollable cellular growth, a basal cell carcinoma of the skin is 
quite different from adenocarcinoma of the lung, prostate, or breast, brain 
tumors, lymphomas, leukemias, and other malignancies.  These all differ 
markedly with respect to growth rates, metastatic tendencies, and sensi-
tivity to neuroendocrine or immune system influences, particularly those 
that might be modulated by stress.  There are critical concerns when it comes 
to determining exactly how long a cancer has been present.  If a lump in 
the breast is found to be malignant, when did the cancer start?  A month, 
six months, or years before clinical detection?  Such information would be 
crucial to establish any temporal relationship with antecedent stress. 

Even if we could confirm stress-induced neuroendocrine, immune sys-
tem, or other pathways that induce malignant changes, this is not proof 
that stress can cause cancer.  It is essential to emphasize that association 
never proves causation.11  Although there are well-defined risk factors for 
certain malignancies, this simply signifies some statistical association, 
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rather than proving a causative, or even contributory, role.12  However al-
though it may never be possible to prove that stress can initiate or modify 
malignant growth, supportive evidence from different disciplines is im-
pressive and compelling.13  Since space limitations preclude documenting 
all of these, ample supplemental references have been provided to supply 
additional information on specific topics. 
 

Neurohumoral ,  immune,  and subtl e energy i nfl uences 
 

Any attempt to explain how stress could affect malignant growth would 
have to demonstrate germane effects on systemic activities possessing this 
potential.  There is abundant support with respect to immune, humoral, 
and central nervous system influences.  These three integrative networks 
are intimately involved in regulating adaptive reactions to stress by sur-
veillance of the status of specific parameters, and responding in an expe-
dient and coordinated fashion.14–18  The numerous interactions between the 
central nervous and immune systems and their links to stress can be found 
in several reviews.19–24  The hypothalamus plays a crucial role in mediat-
ing these as well as endocrine responses.25–28  Many brain neurotransmit-
ters that can influence malignant growth also participate in the humoral 
response to stress, including melatonin, serotonin, dopamine, and the en-
dorphins.29-40 

Some types of cancer are very sensitive to hormonal influences.  
Estrogens, androgens, progestins, glucocorticoids, insulin-like growth fac-
tor, prolactin, and iodothyronines can directly modulate neoplastic growth, 
and influence other hormones that affect cancer cells.41–43  Some of these ac-
tions may be direct, such as estrogen suppression of follicle stimulating 
hormone, whereas others influence hormonal binding or immune re-
sponses.44–50  Breast and prostate cancer are notoriously hormone depen-
dent, and manipulating the hormonal environment is a cornerstone of 
treatment.  Steroidal sex hormones can affect tumor growth factors and 
other immune system activities, and are sometimes used in the treatment 
of autoimmune disorders.51–53  Stress profoundly effects key hypothalamic 
and pituitary peptides that regulate the activity of target endocrine glands 
that can modify tumor growth.54 

Glucocorticoids and their congeners dramatically influence the pro-
gression of leukemias and lymphomas, and levels produced in response 
to stress can provide similar clinical benefits.  The composer Bela Bartok is 
often cited as an illustration. While dying in the terminal stages of ad-
vanced leukemia, he was approached by Serge Koussevitsky, the 
Conductor of the Boston Symphony Orchestra, who offered him a com-
mission for a new work.  He promptly went into an inexplicable remission, 
which persisted only until the composition had been completed, after 
which he promptly succumbed to the disease.55  There are numerous other 
anecdotes similar to this which support Selye’s contention about the ben- 
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efits of a firm faith and powerful purpose.  It is doubtful that these are all 
mediated by increased glucocorticoid activity, but there are other possible 
explanations. 

Lowered immune defenses clearly predispose to the development of 
malignancy, and conversely, heightened immune resistance is presumed 
to provide protection.  Consequently, reports attempting to show some re-
lationship between stress and cancer try to support this conclusion by 
demonstrating suppression or stimulation of "the immune system".56, 57  As 
noted, stress is a semantic snakepit for scientists, who also have concerns 
about categorizing different cancers as a collective entity with common 
characteristics.  Similar confusion surrounds the immune system.  There is 
an unfortunate tendency to assume that by giving something a name, we 
have now somehow defined it, and therefore agree on, or understand, what 
it means.  Although the term is used freely and authoritatively, we have 
only a sketchy grasp of what the immune system comprises, or where each 
of its varied components is located.  There is no distinct global measure-
ment of immune system function.  We can assess levels and ratios of T cells, 
B cells, helper cells, suppressor cells, natural killer cells, and responses to 
various blastogenic stimuli.  We can measure specific immunoglobulins 
and antibodies in blood, saliva, urine, and cerebrospinal fluid, thymosin, 
interferons, interleukins, properdin, and other elements or markers.  
Humoral immune responses occur in minutes or seconds, whereas those 
that are cell mediated may not be evident for days and weeks.  The same 
stressor might cause some immune measures to increase while others are 
simultaneously suppressed or unaffected.  The nature of the stressor, its 
severity, duration, prior exposure, age, sex, race, nutritional considerations, 
health status, and hereditary factors may all influence immune responses 
that have been associated with cancer activity.58-61  It is essential to consider 
such variables when evaluating claims about the effects of stress on "im-
mune system function".  Very divergent conclusions could be reached de-
pending upon such modifiers, and which particular parameters of immune 
system function were selected. 

In addition to central nervous system, humeral, and immune mecha-
nisms, weak electromagnetic forces may also accelerate or depress malig-
nant growth.  Nordenström has postulated that there is an electrical circu-
latory system in the body.62  Based on this, he has developed an effective 
treatment program for lung and breast malignancies using very feeble elec-
trical forces, and these impressive results have now been replicated in other 
centers.63, 64  Other investigators have now also confirmed that such ener-
gies, in conjunction with conventional therapy, can markedly retard or re-
verse head and neck cancers and brain tumors previously resistant to treat-
ment.65–67  It is not inconceivable that similar subtle forces generated within 
the body may have comparable consequences that could explain sponta-
neous regression, as well as a variety of other reported relationships be-
tween stress and cancer.  The concept that there may be psychoelectroneu- 
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roimmunologic responses has been proposed, and may be useful in ex-
ploring this possibility.68 
 

His torical  support 
 

The belief that stress could cause various diseases or influence their course 
has always been a popular notion.  It can be found in all ancient religions 
and philosophies, and was emphasized in Ayurvedic principles and prac-
tices that have persisted for more than 3500 years.69  The notion that cancer 
might in some way be related to emotional stress is as old as the history of 
recorded medicine.  Cancer, is derived from karkinos, the Greek word for 
crab, which in Latin became "cancer".  This apparently stemmed from the 
observation that the large veins surrounding a tumor resembled the claws 
of a crab, as evidenced by Galen’s description: 
 

As a crab is furnished with claws on both sides of the 
body, so in this disease the veins which extend from 
the tumor represent with it a figure much like a crab. 

 
Four centuries later, Paul of Aegina suggested: 
 

Cancer is so called because it adheres with such ob-
stinacy to the part it seizes, that like the crab, it can-

not be separated from it without great difficulty.70 
 
Middle English astronomers unfortunately used the term to describe the 
constellation between Leo the Lion and Gemini the Twins.  Thus, the Tropic 
of Cancer marks the most northern latitude at which the sun can be seen 
directly overhead, usually at noon around June 22.  Although the use of 
cancer in astrology has no connection with its medical meaning, some su-
perstitious people still believe that anyone born under this Zodiac sign is 
more predisposed to die of cancer. 

In his treatise on tumors, De Tumoribus, Galen observed that melan-
choly women were particularly prone to cancer of the reproductive organs 
because they had an excess of black bile (Gr. mélas chole).  This may clarify 
why the earliest (1601) English definition explained that: 
 

Cancer is a swelling or sore coming of melancholy 
bloud, about which the veins appeare of a blacke or 
swert colour spread in the manner of a creifish (cray-
fish) claws. 

 
Galen believed that such humors, vital spirits, imagination, blood, mus-
cle, and nerves were all closely linked with one another, in some hierar-
chical fashion.  Thus, thoughts and feelings were constantly circulating 
through the body, exerting their effects by direct physical contact with par- 



Chapter two:  Stress and cancer                                                             33 
 
ticular parts of our anatomy.  This was 2000 years before the development 
of psychoneuroimmunology as a discipline. 

In 1701, the English physician Gendron emphasized the effect of "dis-
asters of life as occasion much trouble and grief" in the causation of can-
cer.71  Eighty years later, Burrows attributed the disease to "the uneasy pas-
sions of the mind, with which the patient is strongly affected for a long 
time."72  Nunn was impressed with the influence of emotional factors on 
breast tumors,73 and Stern similarly noted that cancer of the cervix in 

women was more common in sensitive and frustrated individuals.74  In the 
mid-1800’s, Walshe’s The Nature and Treatment of Cancer called attention to 
 

the influence of mental misery, sudden reverses of 
fortune and habitual gloomings of the temper on the 
disposition of carcinomatous matter.  If systematic 
writers can be credited, these constitute the most 
powerful cause of disease.75 

 
Towards the end of the century in a study of more than 250 patients at the 
London Cancer Hospital, Snow concluded that "the loss of a near relative" 
was an important factor in the development of cancer of the breast and 
uterus.76  Numerous additional citations attest to the firm belief of 18th- and 
19th-century physicians that stressful states and emotions predisposed to 
cancer.77–79 

I attach particular importance to these commentaries, because the prac-
tice of medicine in the last two centuries was quite different from today.  
This is particularly important with respect to patient encounters, which 
were much more personalized.  Those physicians had to rely more upon 
eliciting and appraising the significance of the patient’s history, environ-
ment, emotional makeup, and lifestyle, in contrast to contemporary diag-
nostic workups, which emphasize sophisticated laboratory tests and imag-
ing procedures.  Their education was much more apt to include a strong 
background in literature, philosophy, history, and other branches of learn-
ing concerned with human thought and relations, rather than the prevail-
ing preoccupation with a basic science curriculum.  They undoubtedly 
spent much more time observing patients, and talking to them about inti-
mate family, social, and work relationships, and other potentially perti-
nent psychosocial influences.  Thus, by virtue of educational enlighten-
ment, cultural orientation, and a more personalized approach, they might 
well be expected to have had a greater sensitivity to any subtle relation-
ships between stress and cancer, than is possible in the frenetic pace of 
today’s high-tech, and often apathetic, practice environment. 

Interest was rekindled in this subject in the 20th century with the ad-
vent of psychiatry as a specialty, and its emphasis on individual psycho-
dynamics.  Evans, a Jungian psychoanalyst, again called attention to the 
link between loss of a close emotional relationship and cancer.80  Kissen 
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first noted that there appeared to be similar personality traits in patients 
with lung cancer that differentiated them from those with other pul-
monary diseases, simply by taking a detailed personal history, and later 
extended these observations to other malignancies.81–85  Schmale and Iker 
were intrigued with the relationship between antecedent stress and can-
cer of the cervix.86  Merely by reviewing a personality questionnaire com-
pleted by asymptomatic women with suspicious pap smears, they were 
able to predict, with almost 75% accuracy, those who would subsequently 
develop cancer.  Malignancy was most likely to surface in women with a 
"helplessness-prone personality" or overwhelming sense of frustration 
due to some emotional loss or conflict during the preceding six months, 
and this has recently been reconfirmed.87–90  Greene carefully studied the 
life histories of three sets of identical twins, one of whom had died of 
leukemia.  He noted that each one with the disease had experienced an an-
tecedent emotional upheaval not shared by the survivor.91  In another 15-
year study of patients with lymphoma or leukemia, he found that the dis-
ease was more apt to occur following emotional loss or separation, which 
had engendered sustained feelings of anxiety, anger, sadness, or hope-
lessness.92 

Thomas’s 40-year prospective health study of medical students was 
designed to determine whether there were any emotional patterns or 
stressful antecedents that might predict the development of hypertension 
in later life.  It included a variety of psychological assessment techniques 
including figure drawing and extensive personal and family interviews.  
Follow up revealed that there were personality profiles not only for hy-
pertension, but also suicide, mental illness, coronary heart disease and 
cancer.93  Physicians who subsequently developed tumors often tended to 
be lonely individuals, who had figuratively "lost their parent", or had dif-
ficulties in adequately expressing their emotions.94  Le Shan was impressed 
with similar characteristics seen in cancer patients, and particularly their 
possible contributory role.95–97  Based on a thorough review of the literature 
and more than two decades of detailed interviews, he concluded that there 
were four key types of personality characteristics that tended to precede 
the onset of malignancy:  
 

1. The loss of an important emotional relationship  
2. An inability to express anger or resentment  
3. An unusual amount of self-dislike and distress  
4. Feelings of hopelessness and helplessness.98 

 
The first item appears to be of particular importance.  Various writers and 
poets have also emphasized this theme, including Tolstoy,99 Auden,100 and 
Sontag.101  Even the emotional loss of political defeat has been suggested as 
contributing to the cancers of Napoleon, Ulysses S. Grant, Robert Taft, 
Hubert Humphrey, and The Shah of Iran.102 
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Ani mal  research support   
 

Animal studies have also demonstrated links between stress and cancer.  
Investigators in Pavlov’s laboratory reported that dogs subjected to severe 
and chronic stress had a marked tendency to develop malignancies of the 
internal organs.103  Riley studied a strain of mice carrying the Bittner mam-
mary tumor virus.  Under normal circumstances, 70 to 80% can be expected 
to develop breast cancer within one year.  However, routine conditions in 
animal laboratories can be quite stressful, even in the absence of painful 
procedures.  There is often unexpected and excessive noise, a confined en-
vironment, and frequent jarring movement of the racks holding the cages.  
Such animals have been shown to have much higher levels of stress-related 
hormones than others maintained under peaceful and quiet conditions.  
Exposure to pheromones that signal stressful states might also contribute 
to this.  Riley found that when he protected these mice by placing then in 
protective housing that completely insulated them from all laboratory com-
motion and potentially stressful stimuli, only 7% had evidence of tumors 
at the end of a year.  Conversely, the stress of simply periodically rotating 
litter mates on a turntable resulted in a 92% incidence of breast cancer.104  
The growth of transplanted mammary tumors can also be markedly in-
creased by stressing experimental animals with electric shocks.105–107 

Stress is an unavoidable consequence of life, but is most damaging 
when it is perceived to be completely beyond control.  This is an important 
issue with respect to relationships with cancer, best illustrated by "yoked 
testing" experiments.  In one such study, two matched groups of rats were 
housed in separated soundproof chambers and subjected to identical elec-
trical shocks delivered in an erratic fashion with respect to time intervals 
and duration.  When a rat in the first group depressed a small lever, it ter-
minated the shock received by it.  In the second group, pressing a similar 
lever did nothing.  A third matched group, living under normal laboratory 
conditions, received no shocks, serving as controls to reflect normal tumor 
growth in the absence of this stressful stimulus.  All of the animals were in-
jected with a dosage of Walker256 sarcoma virus calculated to induce ma-
lignancies in 50% of recipients, to determine whether the physical stress 
of the shock could influence tumor growth.  Three out of four rats in the 
second group, who received shocks over which they had no control, de-
veloped malignant tumors.  As expected, the incidence of tumors was 50% 
in the non-shocked group of rats.  However, in the first group of rats, who 
had received identical shocks as the second but were able to exert some 
control over them, tumors could be found in only one third.  The rats in 
this group had less than half as many tumors as litter mates subjected to 
the same stress over which they had no control, and one third less than 
those who had received no shocks at all!108 

A "fighting attitude" can retard the development of experimental 
leukemia in mice, and transplanted mammary tumors in female mice who 
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spontaneously developed an antagonistic or fighting behavior, were also 
smaller and slower growing, than those in more submissive litter mates.109  
A similar phenomenon has been observed in "feisty" females with breast 
cancer.110–112  This may have therapeutic implications, and again suggests 
that the feeling of being in control can inhibit malignant growth.113, 114  Other 
significant effects of stress on the development and growth of cancer in ex-
perimental animals have been summarized elsewhere.115  However, not all 
researchers agree.  Some supportive animal and clinical studies have been 
criticized because of their design, failure to control for pertinent variables, 
and contrary findings with respect to results, or presumed mechanisms of 
action.116–123  
 

Personali ty and psychosocial  s tres s  as precursors  to  
cancer  
 

In addition to the historical citations noted, more recent reports are also 
replete with references linking stress and cancer.  Depression is most fre-
quently cited, and is supported by evidence of concomitant reduction of 
natural killer cell and other immune system activities.124–128  Feelings of help-
lessness, hopelessness, and suppression of emotions, particularly anger, 
may predispose to cancer.129–132  Suppression of anger is associated with 
higher serum immune globulin-A levels, which have been shown to cor-
relate with metastases and mortality rates in breast cancer.133, 134  Stress can 
also affect the metastatic spread of other tumors.135–138 
 Increased antecedent stress as assessed by the magnitude of life change 
events has been reported to be associated with a greater subsequent inci-
dence of certain cancers.139–141  The most stressful life change event is the 
death (loss) of a spouse, and significantly higher mortality rates for can-
cer and other leading causes of death have been reported in bereaved sur-
vivors over the following 6 to 12 months.142–144  Several studies have demon-
strated concurrent impaired immune function, especially depression of T 
cell mitogenic and natural killer cell activity during this time period.145–148  
The next three most stressful life change events, divorce, marital separa-
tion, and death of a close family member, also reflect emotional losses, and 
are similarly associated with higher cancer mortality rates.149–151  Decreased 
immune defenses may accompany such losses, and can even be seen in 
workers who lose their job and remain unemployed.152–156  Psychosocial 
stresses such as poverty, social isolation, and low societal status, appear to 
be risk markers for malignancy.157–166 Conversely, the incidence of cancer ap-
pears to be unusually low in schizophrenic and certain other psychiatric 
patients, possibly because they do not consider such situations as stress-
ful, or may be unable to experience the normal feelings and emotions as-
sociated with loss and separation.167–170 
 Various constellations of personality traits seem to be connected with 
increased cancer tendencies, and possibly predispose to behaviors and 
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lifestyles that are risk factors, or render individuals more susceptible to the 
effects of stressful life change events.171–182  So called "Type C" cancer-prone 
patients have been characterized as cooperative, conforming, compliant, 
and unassertive, with a tendency to suppress negative emotions, particu-

larly anger183–185  This characteristic of "pathological niceness" is commonly 
encountered in malignant melanoma, which is also often associated with 
increased antecedent stress.186–188 
 

Afri can antelopes and the tel eology  of evol ution  
 

The loss of important emotional relationships clearly constitutes the most 
stressful life change events.  As emphasized above, they also represent the 
most common emotional and psychological precursors of cancer.  Could 
there be some causal relationship between psychological loss and cancer?  
Implicit in Cannon’s "fight or flight" theory is the teleological premise that 
our automatic and uncontrollable responses to stress have been steadily 
sharpened over the lengthy course of evolution.  It is posited that they rep-
resent adaptive changes that were essential for the survival of our an- 
tedeluvian ancestors, when faced with life-threatening physical chal-
lenges.  The outpouring of adrenalin and stimulation of the sympathetic 
nervous system resulted in pupillary dilatation to promote better vision, 
quickened clotting to reduce blood loss from lacerations or internal hem-
orrhage, a rise in blood pressure and heart rate to increase blood flow to 
the brain and facilitate decision making, increased blood sugar and lipid 
levels from the breakdown of carbohydrate and fat stores furnished more 
fuel for energy, and numerous other responses that were purposeful for 
primitive man.  The shunting of blood flow away from the gut, where it 
was not immediately needed for digestive purposes, to the large muscles 
of the arms and legs; provided greater strength for fight in combat, or flight 
from a scene of potential peril. 

However the nature of stress for modern man is not some physical en-
counter with a saber toothed tiger or warring tribe every few months but 
rather an array of psychological and emotional threats and challenges 
which may occur several times daily.  The tragedy is that these trigger au-
tomatic, archaic, "fight or flight" responses, which are no longer purpose-
ful or appropriate.  Repeatedly invoked, it is not difficult to understand 
how they could contribute to such "Diseases of Civilization" as hyperten-
sion, diabetes, heart attack, stroke, peptic ulcer, muscle spasm etc.  Many 
of our responses to stress seem senseless, and it may be difficult to appre-
ciate how they could ever have been beneficial.  When severely frightened, 
some people feel their "flesh crawl", develop "goose bumps", or the hairs 
on the back of the neck "stand up".  Although all of these are useless for 
us the "flying fur" on the arched back of an aroused cat makes it appear 
more ferocious to an assailant.  Similarly, the stimulation of those same ar-
rector pili muscles is responsible for the "bristling quills" of the porcupine, 
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which is a very effective defense mechanism.  Thus, all of our instanta-
neous, instinctive, reflexive responses to stress undoubtedly served some 
useful purpose during the lengthy course of human evolution.  It is equally 
apparent that we may often overreact to a stressful stimulus with healing 
consequences that prove harmful.  We see this in the occasional develop-
ment of disfiguring keloids due to excessive scar formation, and when lip 
cancer develops in clay pipe smokers, in an attempt to repair heat-dam-
aged tissue. 
 There are other instances where adaptational evolutionary responses 
may ultimately prove pernicious.  In a review article on Selye’s concepts of 
"Stress" and "Diseases of Adaptation" over 33 years ago, I referred to the 
theory of "opportunism" in the evolutionary process.  This refers to the or-
ganism’s response to fill a need with whatever means are available, even 
if the long-term consequences proved undesirable.  The illustration cited 
at that time was the tremendous variation in the development of distinc-
tive horns by some 23 species of African antelopes.  The horns of the kudu 
are prohibitively unwieldy, while those of the duiker are obviously too 
small to be effective.  As one examines the different deviations that have 
evolved in others, their divergent anatomical configurations and func-
tional capabilities do not appear to serve any rational adaptive purpose.  If  
I were to rewrite that article today, I would choose the development of ma-
lignancy in man as perhaps a more dramatic example of "opportunism" 
in the evolutionary process, for the following reasons. 
 As one descends the phylogenetic scale, the incidence of malignancy 
decreases progressively.  Cancer does not occur in primitive forms of life.  
Conversely, the ability of the organism to regenerate injured or lost tissues 
increases proportionately.  Simple organisms, including some inverte-
brates, have the ability to sever parts of their anatomy when they are in-
jured.  This capability would have survival value only if the animal pos-
sessed an equally remarkable ability to regenerate the cast off portion from 
available cell remnants.  A starfish can restore a lost appendage, and the 
newt will grow a new tail or leg if it is severed, or can even cause its me-
chanical release to escape a predator.  This restorative capability is not re-
tained in humans, although the spleen does possess unusual regenerative 
potential. 
 I believe that some malignant responses in man may represent an 
atavistic, vestigial remnant of this primordial, purposeful, regenerative 
trait.  When we suffer a loss or injury, attempts at replacement could well 
be activated, as they are in lower life forms.  Unfortunately, this new growth 
(neoplasia) may prove to be harmful rather than helpful.  Experiments with 
chemicals that cause cancer when applied to the human skin or injected 
into rodents support this hypothesis.  When these same carcinogens are in-
jected into the leg of a newt, a new accessory limb starts to grow at that 
site, rather than a tumor.  If injected into the epithelial iris tissue of the eye, 
the newt will regenerate a new lens.  Thus, the identical carcinogenic stim- 
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ulus can produce either purposeful regeneration or a malignant growth, 
depending upon the evolutionary development of the organism.189–192 
 It is interesting that the sole exception to this in humans is the spleen.  
Years after its surgical removal, remnants of functioning splenic tissue are 
often found, a phenomenon that has been referred to as the "born again 
spleen".193  The spleen is also the only organ in humans that does not give 
rise to spontaneous cancer, suggesting that its response to loss has been 
preserved as purposeful regeneration.  Small accessory spleens, or spleni-
culi, are not uncommon, and in rare cases, several hundred may be pre-
sent in or around the gastrointestinal tract.  This represents a reversion to 
a more primitive condition, in which splenic tissue is not located in a sin-
gle organ, but instead is scattered throughout the gut.  Thus, from the stand-
point of embryology and comparative anatomy, the spleen retains certain 
ancient attributes that may explain its unique freedom from cancer, as well 
as its remarkable regenerative capacity. 
 The leap from physical to emotional loss should not be too trouble-
some.  The ability to regenerate lost or injured tissue in lower forms of life 
obviously involves something more than a simple local response.  The mes-
sage that tissue has been lost, irritated, or damaged must be relayed to 
higher centers in the central nervous system.  These could initiate coordi-
nated restorative activities, most likely involving the integration of central 
nervous system, humoral, and immune system mechanisms.  With man’s 
highly developed cerebral cortex, emotional loss may well be perceived as 
being an equally significant or even greater stress than physical privation.  
The same reparative signals may be activated, but our responses are anom-
alous and aberrant.  Our strivings to stimulate purposeful replacement are 
futile and fruitless, and any resultant new growth is apt to be in the form 
of malignant neoplasia. 
 Selye was unusually enthusiastic about this theory, and emphasized 
it and associated concepts in his Foreword to Cancer, Stress and Death:  
 

Perhaps, as Paul Rosch of New York has suggested, 
cancer might even be an attempt by the human or-
ganism to regenerate tissues and organs and even 
limbs, as lower animals are able to do spontaneously.  
Going further, one might say that "the ultimate 
health of the organism, like that of society, appears 
to depend on how well or appropriately its con-
stituent units communicate with one another.194 

 

Cancer and civi l i zation 
 

In keeping with Selye’s assignment, the title of my paper was "Stress 
and Cancer:  A Disease of Adaptation?".  In retrospect, "A Disease of 
Civilization" might have been a more appropriate subtitle.  This may sug-
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gest some allusion to smoking, air pollution, the proliferation of putative 
cancer-causing substances such as asbestos, depletion of the ozone layer, 
radiation hazards, or other current carcinogenic concerns.  However, what 
I wish to refer to are psychosocial stresses that were evident long before 
these 20th-century problems.  This concept is not new, and was proposed 
over 150 years ago in Tanchou’s 1843 "Memoir on the Frequency of Cancer" 
delivered to the French Academy of Sciences: 
 

M. Tanchou is of the opinion that cancer, like in-
sanity, increases in a direct ratio to the civilization 
of the country and of the people.  And it is certainly 
a remarkable circumstance, doubtless in no small 
degree flattering to the vanity of the French savant, 
that the average mortality rate from cancer in Paris 
during 11 years is about 0.80 per 1000 living annu-
ally, while it is only 0.20 in London!  Estimating the 
intensity of civilization by these data, it clearly fol-
lows that Paris is four times more civilized than 
London!195 

 
Bainbridge’s The Cancer Problem, noted: 
 

Man in his primeval condition has been thought to 
be very little subject to new growth, particularly to 
those of a malignant character.  With changed envi-
ronment, it is claimed by some, there came an in-
crease in susceptibility to cancerous disease, this sus-
ceptibility becoming more marked as civilization 
develops.196 

 
Hoffmann’s treatise The Mortality of Cancer Throughout the World, a global 
survey conducted under the auspices of the Prudential Life Insurance 
Company, emphasized:  
 

The rarity of cancer among native races (primitive 
races) suggests that the disease is primarily induced 
by the conditions and methods of living which typ-
ify our modern civilization. . . . A large number of 
medical missionaries and other trained medical ob-
servers, living for years among native races through-
out the world, would long ago have provided a more 
substantial basis of fact regarding the frequency of 
occurrence of malignant disease among the so-called 
uncivilized races, if cancer were met with among 
them to anything like the degree common to practi- 
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cally all civilized countries.  Quite the contrary, the 
negative evidence is convincing that, in the opinion 
of qualified medical observers, cancer is exception-
ally rare among the primitive peoples including the 
North American Indians and the Eskimo population 
of Labrador and Alaska.197 
 

This was substantiated by the African medical missionary, Dr. Albert 
Schweizer: 
 

On my arrival in Gabon in 1913, I was astonished to 
encounter no cases of cancer.  I cannot, of course, say 
positively that there was no cancer at all; but like 
other frontier doctors, I can only say that if any cases 
existed, they must have been quite rare.  In the 
course of the years, we have seen cases of cancer in 
growing numbers in our region.  My observations 
incline me to attribute this to the fact that the na-
tives are living more and more after the manner of 
the whites.198 

 
Similarly, the celebrated anthropologist and Arctic explorer, Vilhjalmur 
Stefansson, in his book which actually was titled Cancer: Disease of 

Civilization?, noted the absence of cancer in the Eskimos upon his arrival 
in the Arctic, but a subsequent increase in the incidence of the disease as 
closer contact with white civilization was established.199  He quoted Sir 
Robert McCarrison, a physician who had studied 11,000 Hunza natives in 
Kashmir from 1904 to 1911.  They not only enjoyed unusual longevity, but 
preserved their youthful physique and appearance well into their sixties 
and seventies.  McCarrison attributed the absence of cancer to the fact that 
they were "endowed with a nervous system of notable stability" (resistant 
to stress), and "far removed from the refinement of civilization". 
 
Hay’s Cancer: A Disease of Either Election or Ignorance, commented: 
 

A study of the distribution of cancer, among the races 
of the entire earth, shows a cancer ratio in about pro-
portion to which civilization living predominates; so 
evidently something inherent in the habits of civi-
lization is responsible for the difference of cancer in-
cidence compared with the uncivilized races and 
tribes.  Climate has nothing to do with this difference, 
as witness the fact that tribes living naturally will 
show a complete absence until mixture with more 
civilization, even so does cancer begin to show its 
head.200 
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In Malignancy and Evolution, Roberts wrote, "I take the view commonly 
held that, whatever its origin, cancer is very largely a disease of civiliza-

tion".201  He was referring to opinions such as those expressed in Moore’s 
The Antecedents of Cancer, that "connect the progress of civilization with 
the increase of cancer which has remained an incontestable theory to the 
present day"; Banks’ contention that "cancer is on the increase in this coun-
try.  Is it possible that this is coincident with our full habit of living as a 
people?"; Powell’s The Pathology of Cancer: "There can be little doubt that 
the various influences grouped under the title of civilization play a part 
in producing a tendency to Cancer"; and Hooker’s Eclecticism in Cancer 

Therapy, which urged less emphasis upon research in artificially induced 
cancer in laboratory animals, and more emphasis upon the observation 
of people: 
 

There is, as a matter of fact, a growing group of in-
dependent thinkers both lay and professional, who 
are anything but impressed with the story of the dis-
covery and isolation of the "cancer germ".  Mr. Ellis 
Barker has also written reiterating his views, in com-
mon with those of Sir William Arbuthnot Lane, my 
own and many others, that cancer is a disease of civ-

ilization.202, 203 
 
One of the most persuasive arguments is to be found in Berglas’ Cancer; Its 

Nature, Cause and Cure.  Throughout this book runs the theme that cancer 
is a disease from which primitive peoples are relatively or wholly free, and 
that we are  
 

threatened with death from cancer because of our in-
ability to adapt to present day living conditions . . . 
Over the years/ cancer research has become the do-
main of specialists in various fields.  Despite the out-
standing contributions of scientists, we have been 
getting farther away from our goal, the curing of can-
cer.  This specialized work, and the knowledge 
gained through the study of individual processes, 
has had the peculiar result of becoming an obstacle 
to the whole.  More than thirty years in the field of 
cancer research have convinced me that it is not to 
our advantage to continue along this road of detailed 
analysis.  I have come to the conclusion that cancer 
may perhaps be just another intelligible natural 
process whose cause is to be found in our environ-

ment and mode of life.204   
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 In addition to cancer, simple and stable societies are relatively resis-
tant to diabetes, hypertension, peptic ulcer, and other "Diseases of 
Civilization".  However, as Donnison reported in Civilization and Disease, 
this resistance is rapidly lost when established norms and traditions are 
swept aside by the pressures of civilization.205  Since the advent of Cro-
Magnon, societal groups have progressively increased in size, and 
changed dramatically with respect to interpersonal relationships and val-
ues.  Appropriate adaptive alterations have not kept pace with these evo-
lutionary advances with respect to the acquisition of psychological and 
emotional assets that could facilitate acclimatization to swiftly shifting so-
ciocultural environments.206  "Social disruption" may also increase sus-
ceptibility to tuberculosis and other infectious diseases.207  It is the rapid-
ity of change which particularly predisposes to inappropriate and 
damaging coping responses that eventually result in reduced resistance 
to both physical and emotional disorders.208, 209 
 Recent government statistics show a puzzling increase in the incidence 
of breast cancer in middle-aged females, which may also be related to cer-
tain new stresses of "civilization".  It has been well established that the 
younger a woman is when she has her first child or even becomes preg-
nant, the less likely she is to develop breast cancer.  Pregnancy lowers pro-
lactin which stimulates breast tissue growth and promotes breast cancer 
in experimental animals.  As more and more women enter the workforce, 
they tend to remain single, marry later in life, and decide not to have chil-
dren or do so only when they are much older.  Similarly, the incidence of 
deadly ovarian cancer is 14 times higher in career-oriented, single work-
ing women, compared to a matched group of homemakers.  Job stress it-
self may be a factor, as many women workers have to juggle job responsi-
bilities with being a wife, supermom, single parent, or providing custodial 
duties for an aged relative.  Superimposed on this, there may be sexual ha-
rassment, lower compensation than male counterparts despite superior 
ability and experience, and a dead end when they try to reach the upper 
rungs of the corporate ladder. 
 Other demographic groups, including children, adolescents and the 
elderly are subjected to unique stresses not experienced generations ago, 
as a consequence of changes imposed by the pressures of contemporary 
civilization.  Key among these are the rapid sociocultural changes that 
have eroded close family and religious ties, and the sense of belonging, 
so deftly described by Wolf in his studies of Roseto.210, 211  These also rep-
resent loss of meaningful emotional relationships that may not be fully 
appreciated, because they are not sudden and dramatic detachments.  For 
today’s younger generations, social ties are more often apt to lie in root-
ing for the same sports team, or being a fan of some rock group, or 
celebrity, rather than religion, family, or humane and redeeming rela-
tionships which are oriented towards, and have the capacity to relieve 
loss and suffering. 
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Biopsychosocioecologi cal  communication,  control ,  and 

subtl e energies   
 
Similarly, civilization also seems to have been responsible for a progress-
sive loss of communication with the cosmos, or nature.  Life on earth con-
sists of a hierarchy of living systems that range upward from atoms, mol-
ecules, cells, and organs, to people, families, corporations, and societies.212  
Poorly understood communication channels continually connect all these 
components, as meaningful messages are sent up and down the line.  
Homeostasis and health are entirely dependent on good communication—
good communication not only within the constituency of the internal en-
vironment of each system, but also with the external environment at higher 
and lower levels (Figure 1).  These dynamic interrelationships are essential 
for the preservation of balance, harmony, and homeostasis in the universe.  
Such a biopsychosocioecologic perspective must be appreciated to com-
prehend the complex connections between psychosocial stress and cancer. 
 As Yamasaki has elegantly demonstrated, the basic problem with the 
cancer cell is that it no longer communicates properly: 
 

Cancer can be regarded as a rebellion in an orderly 
society of cells when they neglect their neighbors 
and grow autonomously over surrounding normal 
cells.  Since intercellular communication plays an im-
portant role in maintaining an orderly society, it 
must be disturbed in the process of carcinogenesis.  
Evidence suggests that blockage of intercellular 
communication is important in the promotion 
process of carcinogenesis.213 

 
 Selye had previously described this need for cooperative communi-
cation in more humanistic terms: 
 

The indispensability of this disciplined, orderly mu-
tual cooperation is best illustrated by its opposite—
the development of a cancer, whose most character-
istic feature is that it cares only for itself.194 

 
 But how does communication take place in the body?  The nervous sys-
tem communicates by direct contact, as adrenergic or cholinergic mole-
cules are released at nerve endings and synapses.  Endocrine secretions and 
neurotransmitter secretions are carried via the bloodstream to selected re-
ceptor sites on cell walls at distant locations.  Much less is known about the 
immune system, although it is clear that its conversations include both hu-
moral and hard wired connections.  However, in the final analysis, all of 
these messages are transmitted by means of weak energy transfers across 
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cell membranes.  These occur at an atomic rather than a molecular level.  It 
has also become increasingly apparent that the cell membrane is more than 
a protective shield studded with receptor sites for antibodies, small neu-
ropeptides, and other molecules.  It appears to be a powerful signal am-
plifier that provides an interactive window through which the cell senses 
and responds to its environment.  Some substances can pass freely back 
and forth through certain channels, but for others, the cell membrane is an 
impenetrable barrier.  When designated molecules fit into special receptor 
sites, a subtle signal produces a sudden change in electrical tension be-
tween the interior and exterior of the cell, allowing a new channel to open 
for a few thousandths of a second.  During this period, although millions 
of ions pass back and forth, the total current generated is only a few bil-
lionths of an ampere! 
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 As previously proposed, I believe that cell membranes may have re-
ceptor sites for subtle energy signals which react exactly as they would to 
chemical/molecular stimuli.  Electrical stimulation of highly specific areas 
in the pain pathway produces analgesia, and microinjections of morphine 
at these precise sites have the identical effect.  Injection or stimulation a few 
millimeters away is worthless.  However, combining suboptimal doses of 
morphine or electrical stimulation, which alone are too weak to reduce 
pain, results in a synergistic effect that does provide analgesia.  This sug-
gests that for some receptors, the effects of weak electrical stimulation are 
completely congruent with those of morphine.  Furthermore, the specific 
locations at which either molecular or electrical signals relieve pain are pre-

cisely the sites of action of the endorphins.214 
 If feeble electrical forces can produce such profound physiologic effects, 
this might account for the association of malignancy with proximity to high 
power lines, increased birth defects when electric blankets are used during 
pregnancy, and a variety of psychophysiologic effects due to geomagnetic 

influences, including cancer.215  Such observations cannot be explained in 
terms of Newtonian physics, or any form of chemical/molecular commu-
nication.  It is quite likely that energies of similar magnitude can be gener-
ated in the body, that could also affect cell growth and malignant change.  
Electroencephalogram (EEG) waves may reflect more than the noise of the 
machinery of the brain, and possibly represent signals being sent to other 
parts of the body.  Since it is possible to move a cursor on a computer screen 
solely by deep concentration, it does not seem unreasonable to postulate that 
mental activities could also affect activities in the body that are sensitive to 
rent chemical/molecular concept of communication, to a physical/atomic 
model.  Such a paradigm might explain not only regression or spontaneous 
remission of cancer in patients with a strong determination, but also the 
placebo effect, faith healing, "therapeutic touch", psychokinesis, telepathic 
and other widely acknowledged, but poorly understood, phenomena. 

 Pribram216 and Bohm217 propose that the universe consists of swirls of 
energy fields that operate in dimensions far beyond our conventional 
senses.  They view the brain as a holographic instrument which mathe-
matically constructs concrete realities, by interpreting these energies from 
another dimension that transcends our current comprehension of time and 
space.  A similar concept was expressed by William Wordsworth in his Ode 

On The Intimations Of Immortality From Recollections Of Early Childhood, and 
in recent years, Sheldrake has provided some scientific support for such 

beliefs.218  The Chinese conceptualization of "chi" energy, and its role in 
health and disease has persisted for thousands of years, and is increasingly 
attracting scientific interest and support.  However, chi is not only an en-
ergy system that flows through acupuncture meridians in the body, but is 
found in trees, rocks, and all of nature.  Hence, the need to add an ecolog-
ical component to our current biopsychosocial model of health. 
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Although we cannot define stress, all of our research confirms that the 
sense of being out of control is always distressful.  That also happens to be 
an accurate definition of the cancer cell.  It is a cell that is out of control, be-
cause it does not communicate properly with its neighbors, or the rest of 
the organism.  A domineering and dogmatic determination, firm and force-
ful faith, and aggressive attitude, all reflect the development of a strong 
sense of control.  These are common themes in reports of patients who tri-
umphed over seemingly fatal malignancies.219–221  Can this message of con-
trol be communicated to cancer cells through unsuspected energy path-
ways to alter their undisciplined activities?  Is it possible to listen in on this 
conversation?  If we understood its vocabulary, could we learn how to em-
ulate, simulate, or stimulate such subtle signals, and to utilize our innate 
and awesome potential for self-healing? 
 How can one explain the numerous well-documented cases of spon-
taneous remission of cancer?  Careful studies of such patients suggest that 
a firm faith and a strong positive belief system is the most common de-
nominator.222, 223  Anecdotal, but irrefutable, reports of cancer cures from 
shrines, faith healers, laetrile®, coffee enemas, acupuncture, macrobiotic 
diets, and other alternative treatments are difficult to explain.  There are 
numerous reports of cancer regression through the use of various stress 
reduction or mind altering techniques, including intense meditation, vi-
sual imagery, and hypnosis.224–235  Yet, like spontaneous remission, all these 
cures are extremely rare, and benefits are entirely unpredictable in any 
given patient.  Here again, having a strong faith in anything the individ-
ual believes in, and which provides a sense of control, might offer the best 
explanation.  But how are the salutary rewards of faith healing, "thera-
peutic touch", and the placebo effect mediated?  Is there such a thing as 
psychic healing?  How can one explain the well-documented benefits as-
sociated with the development of strong social support in patients with 
cancer and other problems?236–241  Conversely, what are the mechanisms in-
volved in the numerous reports of reactivation of dormant cancer fol-
lowing an extremely stressful event, particularly sudden loss?242–245  No 
consistent immune, neuroendocrine, or central nervous system changes 
have been demonstrated in connection with such effects.246, 247  Could the 
answer lie in some latent energy force?  Is it possible to learn how to har-
ness this?   
 

The endemiology of  cancer 
 
We are exposed daily to a host of potential physical carcinogens in the air 
we breathe or the foods we eat.  However, not all smokers develop lung 
cancer, which also occurs in nonsmokers without any family history of 
malignancy or other conceivable contributory factor.  I would suggest that 
there may be equally powerful psychosocial carcinogens that exist both 
in our external and internal milieus.  Our current focus is on the epidemi- 
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ology of cancer, the roots of which connote some external stressor that the 
individual has been subjected to.  What we must now also acknowledge 
is what might be referred to as the endemiology of cancer, and those fac-
tors that influence health which are generated in our internal environ- 
ment.248 
 Good health is entirely dependent on maintaining the constancy or 
stability of the internal environment during stress.  Walter Cannon coined 
the term "homeostasis", from the Greek homios (similar), and stasis (posi-
tion), to refer to this "steady state".249  However, the concept of the impor-
tance of the internal environment, and the term itself (milieu intérieur) orig-
inated a half century earlier with the celebrated French physiologist, 
Claude Bernard,250 often called "The Father of Physiology".  Louis Pasteur 
was a powerful proponent of external causes of disease, because of his dis-
covery of pathogenic bacteria.  He engaged in many debates about this with 
Claude Bernard at the prestigious Académie Française, where they sat next 
to one another.  However, on his deathbed, Pasteur allegedly stated 
"Bernard avail raison.  Le germe n'est rien, c'est le terrain qui est tout." [Bernard 
was right .  The microbe is nothing, the soil is everything.]251 
 Sir William Osler reported the spontaneous shrinkage of metastases 
from breast cancer in two women in 1901.252  It is interesting that the term 
"spontaneous" is so often used to describe this phenomenon, rather than 
"unexplained".  Spontaneous refers to occurrences that happen without ap-
parent external cause, and are therefore self-generated, as in "spontaneous 
combustion".  Osler often commented that it was more important to know 
what went on in a patient's head than in his chest, to determine the clini-
cal course of tuberculosis.  He also paraphrased Parry's perception that "It 
is much more important to know what sort of a patient has a disease, than 
what sort of a disease the patient has."253, 254  This observation, as well as the 
important role of stress, is being increasingly confirmed in patients with 
hypertension, coronary heart disease, peptic ulcer, allergic conditions, pso-
riasis, low back pain, and a variety of mental and emotional disorders.  As 
suggested in this presentation, it may be appropriate to insert cancer near 
the top of this list of "Diseases of Civilization". 
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