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OINT OF VIEW

nvironmental Sensitivity:
Neurobiological Phenomenon?

ichael Jawer

Researchers often use the term “sensitivity ” when theorizing that certain persons may be
more readily affected by various influences than others. Through a review of the literature,
it is argued that some individuals are disposed toward a range of sensitivities that, in
novelty as well as intensity, distinguish them from the general population. The author cites
evidence indicating that such persons exhibit greater susceptibility to a range of environ-
mental factors including allergies, migraine headache, chronic pain, and chronic fatigue.
Their immediate family members appear to be similarly affected. Additionally, these “sen-
sitive” individuals report a high degree of anomalous perception. While no single factor in
a person’s background is likely to distinguish him/her as sensitive, eight demographic or
personality factors are found to be significant.

Semin Integr Med 3:104-109 © 2005 Elsevier Inc. All rights reserved.
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esearchers often use the word “sensitivity” when theoriz-
ing that certain persons may be more readily affected by

arious influences than others. But what does it mean to be
ensitive? The dictionary offers a four-part definition: (1)
apable of perceiving with a sense or senses; (2) responsive to
xternal conditions or stimulation; (3) susceptible to the at-
itudes, feelings, or circumstances of others; and (4) register-
ng very slight differences or changes of condition.1

Evidence points to a wide variability of sensitivity, both
mong individuals and within the different stages of a person’s
ife. The differences between individuals are well known. To
egin with, women generally exhibit markedly greater sensi-
ivity across all five senses.2 The perception of pain varies
onsiderably from person to person,3 as does acuity in taste,
mell, and color perception.4 Changes within a given per-
on’s lifespan are equally noteworthy, with sensitivity fluctu-
ting due to the influence of hormones (eg, a woman during
vulation), personal circumstances (an injury sustained or a
isease suffered), preprogrammed genetic conditions (the
nset of nearsightedness, for instance), and age (the acuity of
mell declines as both women and men get older).5,6 Addi-
ionally, it is well known that individuals who are disadvan-
aged in one sense often enjoy greater sensitivity in another.7

In recent years, researchers have begun to focus on the idea

ichael Jawer is an expert on indoor air quality and workspace management
for the U.S. General Services Administration, Washington, DC.

ddress reprint requests to Michael Jawer, 8624 McHenry Street, Vienna,

(VA 22180. E-mail: mjawer2001@yahoo.com

04 1543-1150/05/$-see front matter © 2005 Elsevier Inc. All rights reserved.
doi:10.1016/j.sigm.2005.10.003
hat certain types of people are seemingly predisposed to-
ard extraordinary sensitivity—and to try to explain why.
his body of research regards sensitivity from two equally
alid perspectives: as a responsiveness to changing condi-
ions outside of the individual and as a reaction to minute
hanges in his/her internal state (J. Palmer, personal commu-
ication, March 11, 2003). Aron,8 for instance, has coined
he term highly sensitive person (HSP), describing such in-
ividuals as prone to be easily overwhelmed by sensory stim-
li, deeply reflective, and unusually empathetic. In her
ords, HSPs are

. . . born with a tendency to notice more in their envi-
ronment and deeply reflect on everything before acting
. . . They are also more easily overwhelmed by “high
volume” or large quantities of input arriving at once. . . .
Mainly, their brains process information more thor-
oughly. This processing is not just in the brain, however,
since highly sensitive people, children or adults, have
faster reflexes . . . are more affected by pain, medica-
tions, and stimulants; and have more reactive immune
systems and more allergies. In a sense, their entire body
is designed to detect and understand more precisely
whatever comes in.

he adds that HSPs are “unusually empathetic,” feeling their
wn emotions and paying heed to others’ more intensively
han other people. They also tend to have rich inner lives

with complex, vivid dreams) and come across as highly per-
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Point of view: Environmental sensitivity 105
eptive, creative, and intuitive when able to surmount what
ften is a natural inclination toward shyness, fearfulness,
tress, and withdrawal.

Heller9 proposes the term “sensory defensiveness ” to de-
cribe individuals who demonstrate a notable inclination to-
ard fearfulness, shyness, stress, and withdrawal.
She notes that sensitivity often originates in infancy and

rovides the following evidence for the condition at an early
ge:

● Tactile defensive newborns will resist snuggling by stiff-
ening or pushing away. Highly reactive infants show a
faster heart rate when stressed and even when asleep.

● Fearful or inhibited children show more activity on the
right side of the brain, whereas more outgoing infants
show more brain activity on the left side—a pattern that
can extend into adulthood.

● Anecdotally, many sensory defensive adults recall hav-
ing an especially acute sense of smell as children, along
with pronounced allergies.

Heller9 points out that “any trauma that disrupts the ner-
ous system at any age can generate sensory defensiveness,”
ncluding head injury and psychological abuse. “Severe or
ong-standing trauma,” she argues, can “alter brain chemistry
nd literally rewire the brain.” And sensory overload, how-
ver acquired, increases stress as well as vulnerability to ill-
ess.9

Over time, sensory defensiveness has a major effect on
any bodily functions, according to Heller. The body’s
ight-or-fight system is constantly in operation, as the over-

oad of environmental stimuli conditions a chronic stress
esponse: “Eventually the immune system is depleted and the
ody succumbs and breaks down.”9 At that point, the stage is
et for a variety of ailments, including fatigue and depression,
leep difficulties, headaches, tense muscles, decline in sex
rive, decreased memory and ability to concentrate, high
lood pressure, migraine headaches, irritable bowel syn-
rome, ulcers and similar gastrointestinal problems, asthma,
llergies, skin disorders, and chronic pain.

In recent years, a good deal of research has sought to
lluminate the causes and markers of four poorly understood
onditions: migraine headache, chronic and debilitating pain
clinically termed fibromyalgia), chronic fatigue, and depres-
ion. Many parallels have been noticed among them, includ-
ng the following:

● Women are disproportionately affected. Fibromyalgia
occurs seven times more often in women than in men,
while migraine is three times more common in
women.10,11

● The sex hormones appear to play a role in both fibro-
myalgia and migraine. It is not uncommon, for example,
for fibromyalgia to begin after menopause.10 In contrast,
the overall incidence of migraine is reduced after meno-
pause—and migraines generally stop during preg-
nancy.11

● Ninety percent of persons with fibromyalgia experience

moderate to severe fatigue.10 t
● People who have migraine headaches are two to three
times as likely to become depressed. Individuals who
suffer from depression are three times as likely to get
migraines.11

● Both fibromyalgia and migraine appear to run in fami-
lies,10 suggesting that a genetic predisposition may be
present.

iven these overlaps, researchers suspect that the above con-
itions have a similar neurobiological basis—relating to the
ay the central nervous system processes pain and other

ypes of sensory stimuli. Hypersensitivity of various stripes
ay be the result.10

Hartmann12 has attempted to explain a broad range of sensi-
ivities through the organizing principle of “boundaries.” He
roposes a spectrum of personality types from thick boundary
o thin:

There are people who strike us as very solid and well
organized; they keep everything in its place. They are
well defended. They seem rigid, even armored; we some-
times speak of them as “thick-skinned.” Such people, in
my view, have very thick boundaries. At the other ex-
treme are people who are especially sensitive, open, or
vulnerable. In their minds, things are relatively fluid . . .
Such people have particularly thin boundaries. . . . I
propose thick and thin boundaries as a broad way of
looking at individual differences.

uch porous or flexible characteristics suggest to Hartmann
hat thin boundary people actually live their lives “more
reamily” than those at the thick end of the spectrum. The

atter “function chiefly in a focused waking mode [and] have
xcellent and well-functioning connections within [brain] re-
ions but do relatively little connecting between or across
egions.” Thin boundary processing is more like dreaming,
less straightforward but more flexible,” with more connec-

Characteristics evident among thin boundary persons12

are:

● A less solid or definite sense of their skin as a body
boundary;

● An enlarged sense of merging with another person
when kissing or making love;

● Sensitivity to physical and emotional pain, in oneself
as well as in others;

● Openness to new experience;
● A penchant for immersing themselves in some-

thing—whether a personal relationship, a memory,
or a daydream;

● An enhanced ability to recall dreams;
● Dream content that is highly vivid and emotional;

and
● A tendency to experience nightmares.
ions between regions and thus the proclivity to “explore all
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106 M. Jawer
inds of side connections.”13 The idea of normal conscious
xperience as a continuum including vivid imagery at one end
as also been articulated by Slade and Bentall.14

Individuals who scored exceptionally thin on Hartmann’s
oundary Questionnaire also reported more symptoms of

llness—which might reasonably be expected based on the
rocess articulated by Heller. Indeed, Hartmann notes that
any of his subjects’ symptoms “relate to anxiety and depres-

ion, so that one cannot distinguish purely physical from
ore psychological problems.”12

The relationship of brain and body in certain individuals is
lso the interest of Wickramasekera.15 He believes that a per-
on’s highly charged psychological issues can be transmuted
nto physical symptoms, such as asthma and other forms of
llergy, chronic pain and fatigue, sleep disorders, etc. Wick-
amasekera terms the process by which psychological dis-
ress engenders physical illness “somatization.” “Put simply,”
e writes, “the [individual] is being . . . made sick by distress-

ng secret perceptions, memories, or moods that [he/she]
locks from consciousness.” Despite the unconscious nature
f somatization, the affected person can become manifestly
ypersensitive and even (in a parallel to Hartmann’s concept
f thin boundaries) absorbed in the problems of others to
uch an extent that somatic symptoms develop out of this
surplus empathy.”15

A need for deep connections with other people is one of
ve areas of extreme sensitivity identified by Kazimierz Dab-
owski (1902-1980), a Polish psychiatrist interested in per-
onality development. Dabrowski studied “gifted” individu-
ls and noted these recurring traits, which he called over-
xcitabilities:16

● Psychomotor: surplus of energy, restlessness, curiosity.
● Sensual: strong reaction (either positive or negative) to

sensory stimuli, aesthetic awareness.
● Imaginational: strong visual thinking, vivid fantasy life,

remembers dreams, enjoys poetry or metaphorical
speech.

● Intellectual: intense focus on particular topics, enjoys
questioning and complex reasoning, problem solving.

● Emotional: heightened emotional reactions, need for
strong attachments, empathetic, difficulty adjusting to
change.

abrowski’s work merits attention because he captured the
raits of “Highly Sensitive Persons,” the “Sensory Defensive”
erson, and similar terms used by authors and therapists
oday who are popularizing the notion of sensitivity.

Both Hartmann and Dabrowski have highlighted the pen-
hant for sensitives to immerse themselves in something, be it
ensory experience, an intellectual task, or fantasy. This abil-
ty, which can occasion the loss of one’s normal sense of time
nd space, is termed “absorption.” As first articulated by Tel-
egen and Atkinson,17 is “a disposition for having episodes of
otal attention . . . result[ing] in a heightened sense of reality
f the attentional object, imperviousness to distracting
vents, and an altered sense of reality in general.” Some state-

ents conveying this capacity are the following: t
● The sound of a voice can be so fascinating . . . that I can
just go on listening to it.

● While acting in a play, I have sometimes really felt the
emotions of the character and have “become” him or her
. . . forgetting, as it were, both myself and the audience.

● I can sometimes recollect certain past experiences in my
life with such clarity and vividness that it is like living
them again.

● If I wish, I can imagine (or daydream) some things so
vividly that they hold my attention in the way a good
movie or story does.

bsorption is closely related to both hypnotic susceptibility
nd dissociation (a lack of identification with one’s body and
mmediate feelings). Lines between what is manifestly real
nd what is imaginary become blurred as the person becomes
mmersed in some reverie or experience, to the point he/she
an become dissociated from actual bodily feelings during
hose periods. Such deep experiences are sometimes per-
eived as mystical or transcendent.17

Along parallel lines, Wilson and Barber18 explored the
henomenon of fantasy proneness, sounding out individuals
ho, from an early age, immersed themselves in such vivid

antasy that the products of their imagination are experienced
s “real as real.” In their seminal paper, “The Fantasy-Prone
ersonality,”18 the researchers described a group of 52 female
ubjects who “fantasize a large part of the time, who typically
see’, ‘hear’, ‘smell,’ ‘touch,’ and fully experience what they
antasize.” For these people, vivid fantasy was operative
hroughout childhood. Imaginary companions and imagi-
ary worlds were experienced as immediately real while
wareness of actual surroundings tended to recede. Even as
dults, these individuals continue to lose themselves in rev-
rie. Such experiences resemble full-fledged hallucinations
ince:

Imagined aromas are sensed, imagined sounds are heard,
and imagined tactile sensations are felt as convincingly as
those produced by actual stimuli . . . When they recall an
event, they are able to see, hear, and feel it again in much
the same way as they did originally . . . they sometimes feel
that their fantasy world is real and that the actual world is
a fantasy.18

antasy-prone persons also tend to see themselves as psychi-
ally sensitive, reporting such perceptions as telepathy, pre-
ognition, being out-of-body, and seeing or hearing appari-
ions. Another anomalous “talent” reported is the sense of
aving a powerful influence on electrical appliances. Such
erceptions would strike most people as highly dubious.
ilson and Barber conclude, however, that the fantasy-

rone personally is not pathological: “[most] work, love, and
ocialize within the broad average range of adjustment.”18

ater researchers agree with this assessment.19

Thalbourne’s20 concept of “transliminality” relies implic-
tly on sensitivity. Building upon late 19th and early 20th
entury speculations on subliminal consciousness (princi-
ally F.W.H. Myers and William James), Thalbourne defines

ransliminality as a “tendency for psychological material to
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Point of view: Environmental sensitivity 107
ross thresholds in or out of consciousness.” Thus, “persons
ho manifest a medium to high degree of transliminality
ight . . . be expected to have erupt into consciousness, from

he preconscious, experiences that we variously know . . . as
sychic, mystical, and creative . . . Conversely, persons low

n transliminality would be expected to be of the sort who
arely if ever report experiences of such eruptions.” Studies
y Thalbourne demonstrate correlations among nine factors
ow considered components of transliminality20:

● paranormal belief and experiences
● creative personality
● mystical or religious experience
● magical thinking
● manic-like experience
● absorption
● fantasy-proneness
● an interest in dream interpretation
● a heightened sensitivity to environmental stimulation.

ne aspect of “environmental stimulation”—though not one
pecifically investigated by Thalbourne or his colleagues—is
he phenomenon of alleged electrical sensitivity. Shallis21

onducted an intriguing investigation into this matter. His
ajor results were the following:

● 80% of Shallis’ survey population of “electrical sensitives”
were women.

● 23% said they had been struck at least once by lightning.
● 70% reported that they were affected by allergies. The

more severe their electrical sensitivity, the more severe
the allergies were said to be.

● 69% claimed to have had at least one psychic experi-
ence.

● 70% said they were susceptible to loud sounds and
bright lights.

● 60% claimed to be affected by advancing thunderstorms
(including all of the allergy sufferers).

eeling poorly in advance of a thunderstorm is not an entirely
are phenomenon.22 The buildup of positive ions in the air is
elieved to raise the bloodstream level of serotonin (a neuro-
ransmitter) in affected individuals, bringing on such feelings
s irritability, depression, and nausea as well as blurred vision
nd headache—including migraine.

Indeed, studies of migraine suggest that some people pos-
ess a strong and often uncomfortable level of neurobiologi-
al reactivity to environmental changes.22,23

Any number of outside factors can trigger a headache:
oise, glare, certain odors or foods, even the weather—par-
icularly changes in humidity and barometric pressure.24

any migraine sufferers become acutely aware of smells,
ounds, and lights and seek refuge (at least temporarily) in
uiet, dark hideaways. “It is probable that [their] nervous
ystem is overreactive . . . and responds rapidly to any in-
ense bombardment of the brain by sensory impulses.”24

Similarly, perhaps, some people, when viewing the aurora
orealis, report hearing a “hissing, swishing or crackling
ound” comparable to “rustlings in a field of corn.”25 It is

ossible that these persons are particularly sensitive to elec- n
romagnetic activity. Persinger26 has attempted an explana-
ion, theorizing that extremely low-frequency, naturally oc-
urring electromagnetic fields interact with the temporal lobe
f the human brain. Electrical stimulation of that lobe applied
n the laboratory, he notes, has produced in certain people a
ange of anomalous perceptions, including apparitions,
oices, and a feeling of being out of one’s body. Persons
hose temporal lobes are subject to frequent bursts of elec-

rical activity, he asserts, are more prone to anomalous expe-
ience. It should be noted that the evidence is far from clear-
ut that persons who claim to be electrically sensitive actually
re.27

A variety of neuroimaging data, however, do support the
roposition that persons who are sensitive in one form or
nother—or at least have a distinctive neural condition—
isplay a unique pattern of neural activity. Individuals with

rritable bowel syndrome, for instance, demonstrate greater
ctivation of a particular region of their brain than control
ubjects.28 Elsewhere, positron emission tomography (PET)
erformed on highly hypnotizable subjects has traced a more
xtensive pattern of blood flow in the brain after being given
hypnotic suggestion versus when these same subjects were
ot hypnotized.29 The same has been demonstrated with
chizophrenics who have auditory hallucinations: when they
ear voices, parts of their temporal lobes light up, just as they
ould if listening to an actual conversation.30 Phantom tastes

nd smells are likewise revealed by functional magnetic res-
nance imaging (fMRI). When persons who complain of such
hantom sensations are treated effectively, their characteris-
ic brain activation diminishes.31 In addition, researchers
ave found that people who are depressed or fearful accord-

ng to standardized psychological tests evidence greater ac-
ivity on the right (behavior inhibiting) side of the brain than
ore cheerful, outgoing individuals.32

Even synesthesia—the blending of senses, which in most
eople, are separate and distinct—is also demonstrable
hrough neuroimaging. For persons who routinely “hear”
ords in color, for example, both fMRI and PET scans reveal

ctivity in the language and visual areas of the brain concur-
ently; whereas activity registers solely in the brain’s language
rea for “normal” individuals.33 This is fascinating since syn-
sthetes are known to harbor their unique sensory associa-
ions (eg, the “sweet” sound of a trumpet, or the redness of
he number four) from earliest childhood.34 Like hallucina-
ions, synesthetic perceptions are also regarded as manifestly
eal, not just something conjured up in the mind’s eye. And
ynesthesia seems to bear a close relationship with environ-
ental sensitivity, as many synesthetes suffer from sensory

verload.34,35 In this regard, it is perhaps not surprising that
eople who have synesthesia seem more prone than the gen-
ral population to anomalous experiences.36 The flip side is
hat persons who are fantasy prone and those with perceived
lectrical sensitivity may also, at least occasionally, experi-
nce synesthesia.18,21

Taken together, the evidence points to sensitivity as a bona
de neurobiological phenomenon. It seems quite possible
hat certain individuals are, from birth onward, disposed to a

umber of conditions, illnesses, and perceptions that, in nov-
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108 M. Jawer
lty as well as intensity, distinguish them from the general
opulation. Sensitivity thus goes to the very heart of the
ictionary definition: “capable of registering very slight dif-
erences or changes of condition.”1

My hypothesis is that some especially sensitive individuals,
ased upon their distinctive neurobiological makeup, will
eact to some external influences under some conditions. Fur-
hermore, the degree to which a person draws upon uncon-
cious material (a form of internal sensitivity or, one might
ay, thin boundaries) will inevitably color his/her percep-
ions. So, to the extent that any anomalous influences exist in
he external environment, certain individuals will register
hese more clearly versus others who see, hear, feel, and smell
hrough a denser “veil” of internal imagery. None of this
bviates the possibility that, in any given circumstance, indi-
iduals who are suggestible, who are anxious or fearful, who
elieve a priori in the paranormal, or who are simply uncom-
ortable with ambiguity, will misinterpret normal stim-
li.37-40

Elsewhere,41 the author reports the findings of his own
urvey of individuals who describe themselves as sensitive,
ontrasted with a control group made up of individuals who
o not consider themselves sensitive. Both groups responded
o a range of items pertaining to demographic, personality,
nd environmental factors. The survey results support the
ypothesis that certain people do appear to be much more
usceptible to allergies, illness, depression, migraine head-
ches, nightmares, etc. than the general population. The
ame is evidently true of their immediate families.

The findings also support the contention that hypersensi-
ivity may encompass an anomalous aspect, as the respon-
ents are much more likely than the controls to have had one
r more apparitional experiences. That this link should ap-
ear is not surprising in view of the fact that, to gain partic-

pation, the survey was presented as examining both environ-
ental and psi sensitivity. Additional investigation is needed

o determine more precisely what demarcation may be found
etween persons who consider themselves to have (or better
et, are actually diagnosed as having) some form of environ-
ental illness versus those who consider themselves psychi-

ally sensitive.

While no single factor in a person’s background is likely
to distinguish him/her as “sensitive,” the author found
eight demographic or personality factors to be significant:

1. Being female;
2. Being a first-born or only child;
3. Being single;
4. Being ambidextrous;
5. Appraising oneself as an imaginative thinker;
6. Appraising oneself as introverted;
7. Recalling a plainly traumatic event—or series of

events—in childhood;
8. Asserting that one’s presence causes televisions,

lights, computers, etc to malfunction.

m

Factors 1, 4, 7, and 8 strike the author as being especially
oteworthy—and deserving of explication. It seems possible,
or a start, that being sensitive, female, and ambidextrous
ave the same root. Consider that the posterior portion of the
orpus callosum—an elongated bundle of nerve fibers that
arries information between the brain’s two halves—is wider
n women than in men. The difference exists not just in
dulthood; it has been found in utero.42 This indicates that,
hroughout their lives, females have greater communication
etween the hemispheres. Quantitative evidence is provided
y the finding that women’s rate of rate of interhemispheric
lood flow is generally about 15% higher than men’s.2

omen may thus harbor an inherent sensitivity due to their
ifferently organized brains.
It may be no coincidence that ambidexterity (the ability to

se either hand) was found to occur more often among per-
ons who consider themselves sensitive. This result was par-
icularly interesting given that left-handedness, in and of it-
elf, was not found to be a “marker” of sensitivity. It seems
easonable to infer that, in ambidextrous individuals, a
igher degree of interchange exists between the brain hemi-
pheres that control the body’s two sides.

Differences between sensitives and controls were also pro-
ounced when it came to self-reports of a traumatic event or
vents in childhood, as well as a family history of alcoholism,
epression, etc. Sensitivity, then, appears to correlate with
though not necessarily be caused by) trauma. Several re-
earchers have sought to establish that anomalous experi-
nces are indeed conditioned by trauma, especially chronic
hildhood abuse.43,44 Irwin,45,46 for example, posits that psi
xperience is fundamentally dissociative. He has proposed a
odel under which personality traits such as fantasy prone-
ess, absorption, and belief in the paranormal all develop in
hildhood “as a defense mechanism . . . an escape from
tressful awareness of an aversive environment.” Terr,47 an
xpert on trauma, has likewise identified absorption and dis-
ociation as coping mechanisms that certain children resort
o in order to mentally “escape” from intolerable situations.

Equally, one might consider that children who are born
ensitive may be prone toward these same personality char-
cteristics. In a fascinating paper published a half-century
go, Bergman and Escalona48 described children (age 3
onths to 7 years) who reacted intensively or aversely to

dors, sounds, colors, textures, or temperatures. If the stim-
lus was pleasing, these children would delve into it (absorp-
ion); if it was noxious, they would seek an escape route. In a
oignant evocation of some of these early defense mecha-
isms, the investigators describe children rhythmically rock-

ng themselves by covering their eyes and ears from the un-
elcome stimuli. The “private world” these children entered

nto could, I suggest, be construed as a crucible for introspec-
ion, fantasy proneness, and dissociation.

With regard to factor 8 (self-reported electrical sensitivity),
his article has already offered the possibility that the neurobio-
ogical makeup of certain persons disposes them to be far more
ensitive to electromagnetic activity than is the norm. A more
rosaic explanation, of course, would be that such persons are

istaken and that they exert no peculiar influence on the oper-
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Point of view: Environmental sensitivity 109
tion of electrical appliances and vice versa. This alternate view,
s we have seen, argues that such illusions are the expression of
subconscious mechanism whereby the person seeks to “rise

bove” deeply traumatic experience.
At least one study infers that this coping mechanism is oper-

tive in the case of people who believe they are electrically sen-
itive.49 My own suggestion is that, for certain innately sensitive
ndividuals, the significant effects of trauma are more a reflection
f their neurobiology and less a cause of their misattributing
veryday occurrences as electrical anomalies.

If additional surveys, carried out by other researchers,
ere to document similar results, the concept of sensitivity
ight be documented as having a genuine neurobiological

asis. It might follow that individuals having a certain degree
r configuration of sensitivity could register (either con-
ciously or unconsciously) anomalous influences in the en-
ironment that bypass most other people.
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