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BIOGRAPHICAL INFORMATION ON BRUCE S. McEWEN, PH.D. 

 
Bruce S. McEwen obtained his Ph.D. in Cell Biology in 1964 from The Rockefeller University.  
He is a member of the US National Academy of Sciences, the National Academy of Medicine, 
and the American Academy of Arts and Sciences.  He served as President of the Society for 
Neuroscience in 1997-98.  As a neuroscientist and neuroendocrinologist, McEwen studies 
environmentally-regulated, variable gene expression in brain, mediated by circulating steroid 
hormones and endogenous neurotransmitters in relation to brain sexual differentiation and the 
actions of sex and stress hormones on the adult brain, in particular related to structural and 
functional plasticity via epigenetic mechanisms.  His laboratory discovered adrenal steroid 
receptors in the hippocampus in 1968 that was the gateway for discovering effects of circulating 
hormones on cognitive function, mood regulation and other CNS functions.  His laboratory 
combines molecular, anatomical, pharmacological, physiological and behavioral methodologies 
and relates their findings to human clinical information. His current research focuses on stress 
effects on amygdala and prefrontal cortex, as well as hippocampus, and his laboratory also 
investigates sex hormone effects and sex differences in these brain regions involved in cognitive 
function and mood regulation.   He served on the MacArthur Foundation Research Network on 
Socioeconomic Status and Health, in which he has helped to reformulate concepts and 
measurements related to stress and stress hormones in the context of human societies, which led 
to the concept of “allostatic load and overload” that describes the wear and tear on the body and 
brain from chronic stress and related life style behaviors that lead to dysregulation of 
physiological stress pathways that are normally protective.  He is also a member of the National 
Council on the Developing Child which focuses on biological embedding of early life 
experiences and promoting healthy brain development.  He is the co-author of a book with 
science writer, Elizabeth Lasley, for a lay audience called “The End of Stress as We Know It”, 
published in 2002, and “The Hostage Brain” with science writer, the late Harold M. Schmeck, 
Jr., published in 1994, both of which are now available as eBooks. 



How Does Experience Shape the Brain And Body 
Over the Lifecourse?

Does the plasticity of the brain allow for redirection?

Bruce S. McEwen, Ph.D.
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Questions

We assume that everyone has the same capacity for self-regulation, 
making good decisions and knowing "right" from "wrong”.

Why is this not true and what does this mean for law?

The lifecourse is a “one way stress” and reversal is not possible

But resilience and recovery are possible as is redirection.

What is the capacity of the brain for ameliorative plasticity?

What does it take for that to occur?

Prevention and intervention.



When is stress good for
you?
The subtle flows and toxic hits of stress get under
the skin, making and breaking the body and brain
over a lifetime

Bruce McEwen

Stress pervades our lives. We become anxious when we hear of
violence, chaos or discord. And, in our relatively secure world, the pace
of life and its demands often lead us to feel that there is too much to do
in too little time. This disrupts our natural biological rhythms and
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encourages unhealthy behaviours, such as eating too much of the
wrong things, neglecting exercise and missing out on sleep.

Racial and ethnic discrimination, along with lack of educational
opportunities and economic advancement take their toll on a large
segment of the population in the United States. Incarceration is the
rule rather than the exception for some of the most vulnerable. Adverse
experiences in infancy and childhood, including poverty, leave a
lifelong imprint on the brain and body, and undermine long-term
health, increasing the incidence of cardiovascular disease, diabetes,
depression, substance abuse, anti-social behaviour and dementia. How
does all of this stress ‘get under our skin’? What does it do to our brains
and our bodies? What can we do about it? And is stress so multifaceted
and pervasive that we could have trouble controlling it at all?

The psychologist Jerome Kagan at Harvard University recently com-
plained <http://journals.sagepub.com/doi/abs/10.1177
/1745691616635593?url_ver=Z39.88-2003&rfr_id=ori:rid:cross-
ref.org&rfr_dat=cr_pub%3dpubmed> that the word ‘stress’ has been
used in so many ways as to be almost meaningless; he suggests it’s
warranted only for the most extreme circumstances or damaging
events. But my decades of experience suggest another approach. The
insidious power of stress to ‘get under the skin’ was the focus of a
MacArthur Foundation Research Network that I joined more than two
decades ago, uniting me with social scientists, physicians and
epidemiologists around a common problem: how to measure and
evaluate stress from our social and physical environments. Our
collaboration, continued under the auspices of the National Scientific
Council on the Developing Child, has shown that stress acts on the
body and brain, profoundly influencing health and disease.

Our findings <http://developingchild.harvard.edu/wp-content/up-
loads/2005/05/Stress_Disrupts_Architecture_Developing_Brain-
1.pdf> are nuanced, starting with the fact that not all stress is the same.
‘Good stress’ involves taking a chance on something one wants, like
interviewing for a job or school, or giving a talk before strangers, and
feeling rewarded when successful. ‘Tolerable stress’ means that
something bad happens, like losing a job or a loved one, but we have
the personal resources and support systems to weather the storm.
‘Toxic stress’ is what Kagan refers to – something so bad that we don’t
have the personal resources or support systems to navigate it,
something that could plunge us into mental or physical ill health and
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throw us for a loop.

Now let us put these three forms of stress into a biological and
behavioural context by invoking ‘homeostasis’ – the physiological state
maintained by the body to keep us alive. It is through homeostasis that
we maintain body temperature and pH (alkalinity and acidity) within a
narrow range, keep our tissues perfused with oxygen and our cells fed.
To maintain this steady state, our body secretes hormones such as
adrenalin. Indeed, when we encounter an acute perceived threat – a
large, menacing dog, for example – the hypothalamus, at the base of
our brain, sets off an alarm system in our body, sending chemical
signals to the pituitary gland. The pituitary, in turn, releases ACTH
(Adrenocorticotropic hormone) that activates our adrenal glands, next
to our kidneys, to release adrenalin and the primary stress hormone,
cortisol. Adrenalin increases heart rate, blood pressure and energy
supplies; cortisol increases glucose in the blood stream and has many
beneficial effects on the immune system and brain, among other
organs. In a fight-or-flight situation cortisol moderates immune-system
responses, and suppresses the digestive system, the reproductive
system and growth processes, as well as signalling brain regions that
control cognitive function, mood, motivation and fear.

Biochemical mediators such as cortisol and adrenalin help us to adapt
– as long as they are turned on in a balanced way when we need them,
and then turned off again when the challenge is over. When that does
not happen, these ‘hormones of stress’ can cause unhealthy changes in
brain and body – for example, high or low blood pressure, or an
accumulation of belly fat. When wear and tear on the body results from
imbalance of the ‘mediators’, we use the term ‘allostatic load
<https://www.ncbi.nlm.nih.gov/pubmed/28445556> ’. When wear
and tear is strongest, we call it allostatic overload, and this is what
occurs in toxic stress. An example is when bad health behaviours such
as smoking, drinking and loneliness result in hypertension and belly
fat, causing coronary artery blockade. In short, the mediators that help
us to adapt and maintain our homeostasis to survive can also
contribute to the well-known diseases of modern life.

he word stress is often explained as a ‘fight-or-flight response’. But
what really affects our health and wellbeing are the more subtle,

gradual and long-term influences from our social and physical
environment – our family and neighbourhood, the demands of a job,
shift work and jet lag, sleeping badly, living in an ugly, noisy and
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polluted environment, being lonely, not getting enough physical
activity, eating too much of the wrong foods, smoking, drinking too
much alcohol. All these contribute to allostatic load and overload
through the same biological mediators that help us to adapt and stay
alive.

Even though we now know all this, we often hear that measuring our
cortisol levels will tell us if we are stressed. This reflects a
misunderstanding at two levels. First, a single measure of cortisol will
tell us nothing since cortisol levels go up and down within minutes –
and halting this fluctuation <https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC3896394/> impairs ongoing adaptive plasticity within the
brain. Moreover, cortisol fluctuates throughout the day, going up in the
morning to awaken us and then declining, except for a rise at lunch
time, until it falls to low levels in the evening before we go to bed.
Flattening this diurnal rhythm is a consequence of sleep deprivation
and certain forms of major depression; a flat rhythm not only
attenuates a robust, adaptive cortisol stress response but it also
promotes obesity and high cholesterol, risk factors for diabetes and
cardiovascular disease. It does so in part by causing the liver to make
the ingredients to deposit body fat.

Cortisol is not the ‘bad guy’: it has a normal
physiological role, coordinating the metabolism
with activity and sleep

There are several ways to measure cortisol to determine whether the
normal daily rhythm has been derailed. We can collect urine overnight
or over the day. We can measure cortisol in hair from the forehead,
which gives an index of our cortisol production over days. Or we can
measure cortisol in our saliva at multiple times during the day, or
before, during and after a stressful challenge, such as talking about
something personal before a group of strangers. The stressful challenge
gives us a picture of the efficiency of our allostasis – marked by turning
up our cortisol response when challenged and needed for adaptation to
maintain homeostasis, and then turning it off when the stressor is over
so as not to produce adverse effects of allostatic load and overload.

Failure to turn on cortisol when needed is bad, leaving the door open
for the body’s inflammatory response to compensate in an imperfect
way. Too much inflammation can kill us as in septic shock
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<https://www.ncbi.nlm.nih.gov/pubmed/28613689> . Failure to turn
off cortisol after the stress is over produces negative effects too. Among
the consequences are an increase of fat production, leading to obesity,
diabetes, depression and eventual heart disease – all contributors to
allostatic load.

Given our need for a robust cortisol response in the face of stress, the
second misunderstanding about cortisol is the notion that it’s the ‘bad
guy’. Rather, cortisol has a normal physiological role; it helps us adapt
to stressors and coordinates our metabolism with daily activity and
sleep patterns. We would not live very long or well without our cortisol!
As my former student Firdaus Dhabhar, now a neuroimmunologist at
the University of Miami, found <https://www.ncbi.nlm.nih.gov
/pmc/articles/PMC2869337/> , the early morning rise of cortisol,
along with the stress response, activates immune function so that we
can fight an infection or repair a wound. Likewise, the normal ‘morning
awakening’ rise of cortisol that helps rouse us and makes us hungry for
breakfast enhances the body’s response to immunisation if
administered in the morning. The body’s response is like an orchestra
involving many players working in harmony.

f the body functions like an orchestra, the conductor is the brain. It
stores memories from bad as well as good experiences, and works

with the body to keep us alive by minimising those subtle and long-
term influences that cause allostatic load and overload. What we call
the ‘wisdom of the body’ refers back to allostasis, the active process of
biological adaptation and its role in maintaining homeostasis. Indeed,
the brain is a plastic and vulnerable organ, continually sculpted by
experience. It changes its architecture and function as part of allostasis.
One recent study <https://www.ncbi.nlm.nih.gov/pubmed
/27991897> shows how the brain architecture of a mother is sculpted
during pregnancy as part of the formation of attachment to the child.
Other studies <https://www.ncbi.nlm.nih.gov/pmc/articles
/PMC2100211/> show how musicians’ brains develop, with greater
skill leading to an increased neuron size and enhanced connections
between sensory and motor-control regions of the cerebral cortex.

As opposed to motherhood and musicianship, toxic stress can increase
anxiety by causing neurons in the amygdala, a brain region controlling
anxiety and aggression, to become larger. Mindfulness
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3004979/>
practices such as meditation can reverse the process and reduce the

I
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size of those neurons, along with the stress. And regular physical
activity, such as walking every day <http://www.pnas.org/content
/108/7/3017.abstract> , causes genesis of new neurons in the
hippocampus, a brain region that is essential for daily memory and
spatial orientation; and it also improves memory and mood.

We also need to consider where our genes fit in, and understand that
they do not rigidly determine our destiny, but rather provide the
foundation on which our experiences shape our brains and bodies over
the life course via ‘epigenetic’ mechanisms, which operate ‘above the
genome’ – controlling the expression of genes without changing the
genetic code. Epigenetics drives the seamless integration of
experiences, both good and bad, acting on our genetic code over our
life course. We now understand that epigenetics is the means by which
stress acts on the body, the genome, and the brain.

My life’s work has helped me to tell the story of stress, starting with the
mentors for my dissertation, completed in 1964. These two Rockefeller
University scientists, Vincent Allfrey and Alfred Mirsky, taught me the
fundamentals of epigenetics in the 1960s, before there was much
interest in it, and when epigenetics meant something quite different,
namely, the emergence of characteristics as a fertilised egg developed
into a living organism. Development from embryo to independence is
programmed into each species, but the individual characteristics that
emerge are influenced by experience, and that is where the modern use
of ‘epigenetics’ comes from. An example of this is a pair of identical
twins with genes that predispose them to schizophrenia or bipolar
illness. Even with the same DNA, the probability that one twin will
develop the disease when the other twin gets it is only in the range of
30-60 per cent, which leaves plenty of room for experiences and other
environmental factors to either prevent or precipitate the disorder.

Allfrey and Mirsky studied <https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC299845/> proteins called histones, which package and order
DNA. Histones can be chemically modified to unwind the double helix,
allowing genes to be expressed. Around 1960 , researchers showed
<http://www.jbc.org/content/245/13/3436.long> that hormones such
as cortisol and oestradiol used this mechanism to turn on genes in the
uterus and liver, and this became a focus of my work in 1966.

In conditions of toxic stress, the same organs of
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the body are targeted for damage 

Before long, I had changed my focus from the liver to the brain. As with
cortisol in the liver, hormones of the adrenals and gonads could alter
gene expression in the brain, working synergistically with other
biochemical mediators to alter brain structure and function. Because
experience itself affected these hormones, experience moulded what
was now called the ‘epigenetic effects’.

This led to the finding that the adrenal stress hormone cortisol acts
epigenetically on a brain structure called the hippocampus, which we
now know mediates memory of daily events in space and time and also
regulates mood. In other words, the hippocampus is a ‘GPS’ of the
brain, a discovery that in 2014 saw the Nobel Prize awarded jointly to
the UK-based neuroscientist John O’Keefe and the Norwegian
scientists May-Britt Moser and Edvard Moser.

The hippocampus has since become a gateway into learning how sex
hormones, metabolic hormones and stress hormones enter the brain,
bind to receptors and act epigenetically to positively regulate structure
and affect our behaviour. It has also helped us study conditions of toxic
stress, when the same hormones and mediators contribute to allostatic
overload; when that happens, the organs of the body, including the
heart and the brain, are targeted for damage in a toxic storm.

Over the course of decades, my laboratory participated in, and in some
cases initiated, these discoveries with the help of some remarkable
students, postdoctoral fellows and colleagues. Among them was Ron de
Kloet, now a professor at the University of Leiden, who studied
<https://www.ncbi.nlm.nih.gov/pubmed/24828611> the impact of
synthetic glucocorticoids, which serve as potent inhibitors of
inflammation and immune function, and stimulators of liver glucose
metabolism (hence the name ‘glucocorticoid’). Cortisol is a natural
glucocorticoid, and de Kloet found <http://www.nature.com/nrn/jour-
nal/v6/n6/full/nrn1683.html> that synthetic glucocorticoids such as
the medication dexamethasone (DEX) are actively excluded from the
brain while cortisol gets in. But when a medication is given to quell
inflammation, it can shut off the body’s ability to make cortisol. Then,
when DEX treatment is terminated, the body and brain become
deficient in cortisol, causing terrible mood swings and metabolic and
immune disruption. After that, de Kloet went on to show
<https://www.ncbi.nlm.nih.gov/pubmed/3327424> , in his own
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laboratory with his student Hans Reul (now professor at the University
of Bristol) that cortisol in the hippocampus binds to two receptor types,
called MR and GR, to produce its myriad of important actions in the
brain.

Another important advance was made by a student in my laboratory,
Robert Sapolsky, now a professor at Stanford and a well-known author
of a number of books, who found <https://www.ncbi.nlm.nih.gov
/pubmed/6592609> that, over the lifespan of a rat, the cortisol
equivalent in the rat – corticosterone – gradually causes ‘wear and tear’
<http://www.sciencedirect.com/science/article
/pii/S1044576584710311> on the hippocampus, impairing not only
memory and mood but also the ability to shut off the production of its
glucocorticoids. This effect is more evident in animals and people who
have experienced toxic stress. The ‘glucocorticoid-cascade hypothesis
<http://sageke.sciencemag.org/cgi/content/abstract/2002/38/cp21>
of stress and ageing’, as it is called, was the basis for the concept of
allostatic load and overload. Sapolsky also did seminal work on
dominant and subordinate baboons <http://www.sciencedirect.com
/science/article/pii/0018506X82900277> in Africa, and laid the
groundwork for how income, education and human social hierarchies
impact physical and mental health.

ntil we grasped the impact of epigenetics, the brain was regarded
as structurally stable in adult life, and the main focus for

understanding normal and abnormal brain function was
neurochemistry and neuropharmacology. During the 1980s,
practitioners relied largely on antidepressants such as Prozac along
with an array of antipsychotic medications to help patients heal.

Then in 1988, Elizabeth Gould, now a neuroscientist and professor at
Princeton, came to my laboratory as a postdoctoral fellow. She
introduced us to an old method hailing from the late 1800s and to
Camillo Golgi, an Italian neuroanatomist who won a Nobel Prize for it.
The Golgi technique, when done right, allows the investigator to
visualise and measure the dendrites (like tree branches) emerging from
neurons, and even the spines (sites of synapses, or connection, with
other neurons) on those dendrites. Using the Golgi technique, Gould
together with the Japanese biological psychiatrist Yoshifumi Watanabe
showed <http://www.sciencedirect.com/science/article
/pii/0006899392915978> that dendrites shrink and spine synapses
are lost on hippocampal neurons after chronic stress lasting several
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weeks. The effect was due, in part, to the actions of glucocorticoids such
as cortisol. In contrast, Catherine Woolley (now a professor at
Northwestern University) showed <http://www.jneurosci.org/content
/12/7/2549.long> that spine synapses come and go during the rat’s
oestrous cycle (comparable to the human menstrual cycle) because of
the fluctuations of the ovarian hormone oestradiol and progesterone.

Remarkably, in both cases, the hormones did not work alone and
required, among other mediators, the main neurotransmitter in the
brain, glutamate. Thus, circulating hormones not only enter the brain
and bind to receptors but also participate with the brain’s own
neurotransmitters in what we now call ‘adaptive plasticity’ – structural
changes in the brain to enhance our success and survival. Adaptive
plasticity underlies behavioural and neurological adaptation to the
world. For example, shrinkage of dendrites in the hippocampus
protects those neurons from damage by over-stimulation during toxic
stress. Cyclic fluctuations of spine synapses during the oestrous (and
human menstrual) cycle underlie differences in behaviour, including
mood swings. The actions of oestradiol on cognitive function and their
absence after the menopause have become the focus of hormone
therapy to slow cognitive ageing and prevent Alzheimer’s disease, and
the work on this topic by my colleague John Morrison, now director of
the Primate Research Center at University of California, Davis (some in
collaboration with us) has been very influential. Likewise, the
contributions by our former postdoctoral fellow Roberta Brinton, now
professor at the University of Arizona, have opened new avenues for
use of the hormone progesterone as a protective agent for the ageing
and damaged brain.

Gould and her students Woolley and Heather Cameron (now principal
investigator at the US National Institute of Mental Health) also estab-
lished <http://onlinelibrary.wiley.com/doi/10.1002/cne.903130309
/abstract> that neurons of the dentate gyrus, part of the hippocampus,
die and are replaced via the process of neurogenesis, which continues
over the entire life course. They found <http://www.sciencedirect.com
/science/article/pii/0306452294902240> that toxic stress suppresses
that neurogenesis, and shrinks the hippocampus, while other
laboratories went on to show that physical activity increases
neurogenesis not only in young but also in older animals.

Regular physical activity is the most important
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behaviour that one can do to maintain brain and
body health

These revelations about adult brain neurogenesis have huge
implications not only because of the recognition that stem, or
progenitor, cells might be used to treat brain damage, but also because
of their meaning for lifestyle. Regular physical activity
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3041121/>
increases this neurogenesis in old <https://www.nature.com/nature
/journal/v400/n6743/full/400418a0.html> as well as young people,
and improves memory and mood and even enlarges the hippocampus,
which tends to shrink in depression and diabetes among other
conditions. Within six months to a year, regular aerobic activity
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC373255/> such as
walking an hour a day five out of seven days a week not only makes the
hippocampus larger and improves memory but also improves decision-
making by improving blood flow and metabolic function in the
prefrontal cortex, a brain region essential for self-regulation of
emotions and impulses as well as working memory. Indeed, regular
physical activity is the most important behaviour that one can do to
maintain brain and body health. And, as a further illustration of brain-
body communication, the ability of exercise to stimulate neurogenesis
requires that at least two hormones be taken up from the body into the
brain. One of them, IGF-1 <http://www.jneurosci.org/content
/20/8/2896.long> , comes from the liver, and the other, cathepsin B
<http://www.cell.com/cell-metabolism/fulltext
/S1550-4131(16)30247-9?_returnURL=http%3A%2F%2Flink-
inghub.elsevier.com%2Fre-
trieve%2Fpii%2FS1550413116302479%3Fshowall%3Dtrue> , comes
from muscle.

Plasticity of the brain extends to the diurnal cycle of waking and
sleeping, and reaches beyond the hippocampus to other brain regions.
A former student, Conor Liston, now an assistant professor of
psychiatry at Weill Cornell Medical School, found <https://www.na-
ture.com/neuro/journal/v16/n6/full/nn.3387.html> that some, but
not all, synapses in many parts of the cerebral cortex turn over during
the day-night cycle due to the fluctuation of cortisol. Interfering with
that cycle at the wrong time of day interferes with motor learning, eg
learning to play golf. Considering how many ways we modern humans
interfere with our natural day-night rhythm – for example, by turning
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on a light in the middle of the night – this is a lesson to all of us to give
the ‘wisdom of the body’ a better chance to help us.

Another way that we interfere with the natural cycle is through shift
work and jet lag. Our former post-doctoral fellow Ilia Karatsoreos, now
an associate professor at Washington State University, found
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3029753/> that
creating an animal model of shift work caused dendrites in the
prefrontal cortex (the brain region that governs our ability to regulate
emotions and impulses, as well as working memory) to shrink and the
animal to become cognitively rigid when challenged with a memory
task that required changing the rules. Moreover, the shift-work animals
became fatter and insulin-resistant, signs of pre-diabetes and
depressive-like behaviour. Shift work in our own species is associated
with greater obesity, diabetes, cardiovascular disease and mental-health
problems.

The prefrontal cortex also responds to what we can call ‘tolerable
stress’. During his MD-PhD thesis research, Liston assessed
<http://www.pnas.org/content/106/3/912.long> a group of medical
students for perceived stress (how much or little they felt in control of
their lives). He found that those with the highest perceived stress were
slower in doing a cognitive-flexibility test, and also had slower
functional connectivity in a brain circuit involving the prefrontal cortex
when tested in a fMRI machine. The reason we can call this ‘tolerable
stress’ is that, after a vacation, these impairments disappeared, showing
the resilience of the young adult brain. Parallel studies of perceived
stress on an animal model allowed Liston to see shrinkage of neuronal
dendrites and reduction of synapses in the prefrontal cortex that
explained the deficits in cognitive flexibility.

o complete the story of brain plasticity we need to describe how
the same stressors cause dendrites to shrink and synapses to be

lost in the prefrontal cortex and hippocampus. The answer
<http://www.nature.com/neuro/journal/v18/n10/abs/nn.4115.html>
comes from Sumantra Chattarji, a professor at India’s National Centre
for Biological Sciences in Bangalore, and his team: dendrites in the
basolateral amygdala, the seat of fear and anxiety and strong emotions,
grow and become more branched, increasing a sensation of anxiety.

Liston found <http://www.jneurosci.org/content/26/30/7870.long>
that dendrites in the orbitofrontal part of the prefrontal cortex also
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expand, increasing vigilance. In the short term, these changes might be
adaptive, because anxiety and vigilance can aid us during dangerous or
uncertain times. But if the threat passes and the behavioural state ‘gets
stuck’ and persists along with changes in neural circuitry, such
maladaptation requires intervention to open ‘windows of plasticity’
with a combination of pharmacological and behavioural therapies.

Again, regular physical activity can strengthen both prefrontal cortex
and hippocampus control of the amygdala. This means that we are
better able to control moods and emotions as well as impulses, and are
more efficient in making decisions. Another approach
<https://www.ncbi.nlm.nih.gov/pubmed/19432513> to chronic
anxiety is mindfulness-based stress reduction (MBSR), which has been
shown to decrease the amygdala in some. Both MBSR and meditation
are gaining in popularity as a way of reducing anxiety and thus
reducing perceived stress.

Some of this research also has implications for post-traumatic stress
disorder (PTSD). Chattarji has found <https://www.ncbi.nlm.nih.gov
/pmc/articles/PMC3753225/> that a single, traumatic stressor can
lead to formation of new synapses in the basolateral amygdala after a
week or two. The appearance of those new synapses is accompanied by
a gradual increase in anxiety. This type of delay is a feature of PTSD.
What we have shown with Chattarji is that a timed elevation of cortisol
at, or shortly after, a traumatic stressor actually prevents the delayed
increase in amygdala synapses. Now there is evidence
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182008/> that low
cortisol at the time of trauma – during open-heart surgery or after a
traffic accident – is a risk factor, and that rising cortisol during or right
after trauma can reduce later PTSD symptoms.

Also, our (and other) research <http://onlinelibrary.wiley.com
/doi/10.1002/jnr.23809/full> shows that the impact of toxic stress
varies across sex. Women are more prone to depression after toxic
stress, while men are more likely to respond with antisocial behaviours
and acts. We and others find that there are receptors for both
oestrogens, androgens and progestins in both the male and female
brain that regulate memory, pain, coordinated movement and other
critical functions. But thanks to genetically programmed sex
differences in our brains, men and women respond differently to stress.
These sex differences occur throughout the brain and not just in
regions such as the hypothalamus that are involved in reproduction. In
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fact, new research <https://www.ncbi.nlm.nih.gov/pmc/articles
/PMC5286723/> indicates that, at the molecular and genetic level,
male and female responses to stress in the hippocampus can be
strikingly different. Sure, studies <http://www.psyneuen-journal.com
/article/S0306-4530(09)00315-1/fulltext> of men and women’s brain
activity show that both sexes do many of the same things equally well,
but use somewhat different brain circuits to do so – lending some
credence to the ‘men are from Mars, women are from Venus’
hypothesis!

Stress hits us differently depending on our experience early in life. Our
former postdoctoral fellow Michael Meaney, now professor at McGill
University, has led the way in demonstrating
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2950073/> the
important role of postnatal maternal care in emotional and cognitive
development. Infant rats raised with a nurturing mother develop less
emotionality and greater ability to explore novel places and things.
Pups raised with an anxious mother who provides inconsistent care
show the opposite outcome.

Epigenetics also plays a role. This is clear from studies looking at cross-
fostering of infants between good and bad mothers. Switching mothers
and pups alters the outcome, pointing to what is now referred
<http://science.sciencemag.org/content/286/5442/1155.long> to as
epigenetic behavioural transmission.

Complementing this, we now know that, even before conception and
during life in the womb, paternal and maternal obesity
<http://www.cell.com/cell-metabolism/fulltext
/S1550-4131(15)00571-9?_returnURL=http%3A%2F%2Flink-
inghub.elsevier.com%2Fre-
trieve%2Fpii%2FS1550413115005719%3Fshowall%3Dtrue> can affect
the child. This might involve ‘epigenetic’ changes of the DNA of the
sperm and egg that do not alter <https://www.ncbi.nlm.nih.gov
/pubmed/17413851> the genetic code per se, but, rather, how it is read;
parental obesity increases <http://pediatrics.aappublications.org/con-
tent/118/6/e1644.long?sso=1&sso_redirect_count=2&nfstatus=401&
nftoken=00000000-0000-0000-0000-000000000000&nfstatusdescrip-
tion=ERROR%3A%20No%20local%20token&nfstatus=401&nfto-
ken=00000000-0000-0000-0000-0000> the risk that the child will also
become obese. Women who lose weight through gastric bypass surgery
prior to conception do not transmit obesity to children, while those
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who remain obese through gestation put children at higher risk.

We can never reverse the effects of experiences,
positive or negative, but we can move on to
recovery and redirection

Adverse early life experience involving poverty, abuse and neglect
affects how genes are expressed, and determines how well brain
regions such as the hippocampus, amygdala and prefrontal cortex
develop and function during childhood into young adulthood. Indeed,
the brain is continually changing with experience, which creates
memories and alters brain architecture via mechanisms that are
facilitated in part by circulating sex, stress and metabolic hormones
and chemicals produced by the immune system.

These insights have led to a new view of epigenetic changes over the life
course. Epigenetic changes determine trajectories of health and disease
and the plasticity of the brain. But they also offer opportunities for
changing the trajectory as life goes on.

We can never roll back the clock and reverse the effects of experiences,
positive or negative, or the epigenetic change they produce. But we can
move through those experiences to recovery and redirection; also, we
can develop resilience through epigenetic change. New trajectories can
engender compensatory changes in the brain and body over the life
course.

This perspective has led to a new field of study
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2690118/> , called
‘life course health development’ (LCHD), spearheaded by Neal Halfon,
a researcher and paediatrician at the University of California, Los
Angeles. LCHD emphasises the importance of events prior to
conception and in the womb because of their ability to generate
epigenetic change; for the same reason, LCHD looks to the influence of
income, education and abuse.

In synch with this, our increasing knowledge of brain plasticity is giving
rise to therapies based on self-regulation. These cognitive techniques,
tapping mindfulness, breathing and more, can reduce toxic stress to at
least more tolerable stress. Metabolic and cardiovascular health, not to
mention memory and mood, can all be enhanced by a healthy diet,
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positive social interactions, adequate sleep, and regular physical
activity. Government policies and business cultures that promote these
values are key – whether dealing with housing, transportation,
healthcare, education, flexible working hours or vacations, decisions at
the top can dramatically impact healthspan of the population
throughout life. Healthy behaviours and humanistic policies can ‘open
a window’ of plasticity and allow the wisdom of the body to exert itself.
With the windows open, targeted behavioural interventions – for
instance, intensive physical therapy for stroke – can shape brain
circuits in a more positive direction. Even if one has gotten off to a bad
start in life, the trajectory can be changed by understanding how to
lower the allostatic load and banish toxic stress.
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PREFACE

Dr. Grassian is a Board Certified Psychiatrist who was on the
faculty of the Harvard Medical School for over twenty-five years. He
has had extensive experience in evaluating the psychiatric effects of
solitary confinement, and in the course of his professional
involvement, has been involved as an expert regarding the psychiatric
impact of federal and state segregation and disciplinary units in many
settings. His observations and conclusions regarding this issue have
been cited in a number of federal court decisions. The following
statement is largely a redacted, non-institution and non-inmate
specific, version of a declaration which was submitted in September
1993 in Madrid v. Gomez.1 To enhance the readability of this
statement, much of the supporting medical literature is described in
the appendices to the statement.

I. OVERVIEW

Solitary confinement-that is the confinement of a prisoner alone
in a cell for all, or nearly all, of the day with minimal environmental
stimulation and minimal opportunity for social interaction--can
cause severe psychiatric harm. It has indeed long been known that
severe restriction of environmental and social stimulation has a
profoundly deleterious effect on mental functioning; this issue has
been a major concern for many groups of patients including, for
example, patients in intensive care units, spinal patients immobilized
by the need for prolonged traction, and patients with impairment of

1. 889 F. Supp. 1146 (N.D. Cal. 1995), rev'd and remanded, 150 F.3d 1030 (9th Cir.
1998).
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their sensory apparatus (such as eye-patched or hearing-impaired
patients). This issue has also been a very significant concern in
military situations, polar and submarine expeditions, and in
preparations for space travel.

The United States was actually the world leader in introducing
prolonged incarceration, and solitary confinement, as a means of
dealing with criminal behavior. The "penitentiary system" began in
the United States, first in Philadelphia, in the early nineteenth
century, a product of a spirit of great social optimism about the
possibility of rehabilitation of individuals with socially deviant
behavior.2 The Americans were quite proud of their "penitentiary
system" and they invited and encouraged important visitors from
abroad to observe them.3 This system, originally labeled as the
"Philadelphia System," involved almost an exclusive reliance upon
solitary confinement as a means of incarceration and also became the
predominant mode of incarceration, both for post conviction and also
for pretrial detainees, in the several European prison systems which
emulated the American model.4

The results were, in fact, catastrophic. The incidence of mental
disturbances among prisoners so detained, and the severity of such
disturbances, was so great that the system fell into disfavor and was
ultimately abandoned. During this process a major body of clinical
literature developed which documented the psychiatric disturbances
created by such stringent conditions of confinement.5

The paradigmatic psychiatric disturbance was an agitated
confusional state which, in more severe cases, had the characteristics
of a florid delirium, characterized by severe confusional, paranoid,
and hallucinatory features, and also by intense agitation and random,
impulsive, often self-directed violence. Such disturbances were often

2. An excellent history of the Philadelphia System is found in NORMAN JOHNSTON ET
AL., EASTERN STATE PENITENTIARY: CRUCIBLE OF GOOD INTENTIONS (1994).

3. See DAVID ROTHMAN, THE DISCOVERY OF THE ASYLUM 81 (1971); see also
GUSTAVE DE BEAUMONT & ALEXIS DE TOCQUEVILLE, ON THE PENITENTIARY SYSTEM IN THE
UNITED STATES AND ITS APPLICATION IN FRANCE, http://www.law.du.edu/sterling/Content/
ALH/Tocqueville Pen.pdf; CHARLES DICKENS, AMERICAN NOTES AND PICTURES FROM ITALY
(Leonee Ormond ed., Everymans Library 1997) (1842).

4. ROTHMAN, supra note 3, at 96-101.
5. See Appendix D (describing this literature).
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observed in individuals who had no prior history of any mental
illness. In addition, solitary confinement often resulted in severe
exacerbation of a previously existing mental condition. Even among
inmates who did not develop overt psychiatric illness as a result of
solitary confinement, such confinement almost inevitably imposed
significant psychological pain during the period of isolated
confinement and often significantly impaired the inmate's capacity to
adapt successfully to the broader prison environment.

It is both tragic and highly disturbing that the lessons of the
nineteenth century experience with solitary confinement are today
being so completely ignored by those responsible for addressing the
housing and the mental health needs in the prison setting. For, indeed,
the psychiatric harm caused by solitary confinement had become
exceedingly apparent well over one hundred years ago. Indeed, by
1890, with In re Medley,6 the United States Supreme Court explicitly
recognized the massive psychiatric harm caused by solitary
confinement:

This matter of solitary confinement is not ... a mere
unimportant regulation as to the safe-keeping of the prisoner

... [E]xperience [with the penitentiary system of solitary
confinement] demonstrated that there were serious objections
to it. A considerable number of the prisoners fell, after even a
short confinement, into a semi-fatuous condition, from which it
was next to impossible to arouse them, and others became
violently insane; others, still, committed suicide; while those
who stood the ordeal better were not generally reformed, and
in most cases did not recover sufficient mental activity to be of
any subsequent service to the community.7

The consequences of the Supreme Court's holding were quite
dramatic for Mr. Medley. Mr. Medley had been convicted of having
murdered his wife. Under the Colorado statute in force at the time of
the murder he would have been executed after about one additional

6. 134 U.S. 160 (1890).
7. Id. at 167-68.
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month of incarceration in the county jail. But in the interim between
Mr. Medley's crime and his trial the Colorado legislature had passed
a new statute which called for the convicted murderer to be, instead,
incarcerated in solitary confinement in the state prison during the
month prior to his execution. 8 Unhappily, when the legislature passed
the new law it simultaneously rescinded the older law without
allowing for a bridging clause which would have allowed for Mr.
Medley's sentencing under the older statute. 9

Mr. Medley appealed his sentencing under the new statute,
arguing that punishment under this new law was so substantially
more burdensome than punishment under the old law as to render its
application to him ex post facto. 10 The Supreme Court agreed with
him, even though it simultaneously recognized that if Mr. Medley
was not sentenced under the new law, he could not be sentenced at
all." Despite this, the Court held that this additional punishment of
one month of solitary confinement was simply too egregious to
ignore; the Court declared Mr. Medley a free man, and ordered his
release from prison. 12

Dramatic concerns about the profound psychiatric effects of
solitary confinement have continued into the twentieth century, both
in the medical literature and in the news. The alarm raised about the
"brain washing" of political prisoners of the Soviet Union and of
Communist China-and especially of American prisoners of war
during the Korean War-gave rise to a major body of medical and
scientific literature concerning the effects of sensory deprivation and
social isolation, including a substantial body of experimental
research. 13

This literature, as well as my own observations, has demonstrated
that, deprived of a sufficient level of environmental and social
stimulation, individuals will soon become incapable of maintaining
an adequate state of alertness and attention to the environment.

8. Id. at 162-63.
9. Id. at 166.

10. Id. at 162.
11. Id. at 166.
12. Id. at 174.
13. THE MANIPULATION OF HUMAN BEHAVIOR 2-3, 35 (Albert D. Biderman & Herbert

Zimmer eds., 1961).
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Indeed, even a few days of solitary confinement will predictably shift
the electroencephalogram (EEG) pattern toward an abnormal pattern
characteristic of stupor and delirium.

This fact is not surprising. Most individuals have at one time or
another experienced, at least briefly, the effects of intense monotony
and inadequate environmental stimulation. After even a relatively
brief period of time in such a situation an individual is likely to
descend into a mental torpor or "fog," in which alertness, attention,
and concentration all become impaired. In such a state, after a time,
the individual becomes increasingly incapable of processing external
stimuli, and often becomes "hyperresponsive" to such stimulation.
For example, a sudden noise or the flashing of a light jars the
individual from his stupor and becomes intensely unpleasant. Over
time the very absence of stimulation causes whatever stimulation is
available to become noxious and irritating. Individuals in such a
stupor tend to avoid any stimulation, and withdraw progressively into
themselves and their own mental fog.

An adequate state of responsiveness to the environment requires
both the ability to achieve and maintain an attentional set and the
ability to shift attention. The impairment of alertness and
concentration in solitary confinement leads to two related
abnormalities: the inability to focus, and the inability to shift
attention. The inability to focus (to achieve and maintain attention) is
experienced as a kind of dissociative stupor-a mental "fog" in
which the individual cannot focus attention, and cannot, for example,
grasp or recall when he attempts to read or to think.

The inability to shift attention results in a kind of "tunnel vision"
in which the individual's attention becomes stuck, almost always on
something intensely unpleasant, and in which he cannot stop thinking
about that matter; instead, he becomes obsessively fixated upon it.
These obsessional preoccupations are especially troubling.
Individuals in solitary confinement easily become preoccupied with
some thought, some perceived slight or irritation, some sound or
smell coming from a neighboring cell, or, perhaps most commonly,
by some bodily sensation. Tortured by it, such individuals are unable
to stop dwelling on it. In solitary confinement ordinary stimuli
become intensely unpleasant and small irritations become
maddening. Individuals in such confinement brood upon normally
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unimportant stimuli and minor irritations become the focus of
increasing agitation and paranoia. I have examined countless
individuals in solitary confinement who have become obsessively
preoccupied with some minor, almost imperceptible bodily sensation,
a sensation which grows over time into a worry, and finally into an
all-consuming, life-threatening illness.

Individuals experiencing such environmental restriction find it
difficult to maintain a normal pattern of daytime alertness and
nighttime sleep. They often find themselves incapable of resisting
their bed during the day-incapable of resisting the paralyzing effect
of their stupor-and yet incapable of any restful sleep at night. The
lack of meaningful activity is further compounded by the effect of
continual exposure to artificial light and diminished opportunity to
experience natural daylight. And the individual's difficulty in
maintaining a normal day-night sleep cycle is often far worsened by
constant intrusions on nighttime dark and quiet, such as steel doors
slamming shut, flashlights shining in their face, and so forth.

There are substantial differences in the effects of solitary
confinement upon different individuals. Those most severely affected
are often individuals with evidence of subtle neurological or attention
deficit disorder, or with some other vulnerability. These individuals
suffer from states of florid psychotic delirium, marked by severe
hallucinatory confusion, disorientation, and even incoherence, and by
intense agitation and paranoia. These psychotic disturbances often
have a dissociative character, and individuals so affected often do not
recall events which occurred during the course of the confusional
psychosis. Generally, individuals with more stable personalities and
greater ability to modulate their emotional expression and behavior
and individuals with stronger cognitive functioning are less severely
affected. However, all of these individuals will still experience a
degree of stupor, difficulties with thinking and concentration,
obsessional thinking, agitation, irritability, and difficulty tolerating
external stimuli (especially noxious stimuli).

Moreover, although many of the acute symptoms suffered by
these inmates are likely to subside upon termination of solitary
confinement, many-including some who did not become overtly
psychiatrically ill during their confinement in solitary-will likely
suffer permanent harm as a result of such confinement. This harm is
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most commonly manifested by a continued intolerance of social
interaction, a handicap which often prevents the inmate from
successfully readjusting to the broader social environment of general
population in prison and, perhaps more significantly, often severely
impairs the inmate's capacity to reintegrate into the broader
community upon release from imprisonment.

Many inmates housed in such stringent conditions are extremely
fearful of acknowledging the psychological harm or stress they are
experiencing as a result of such confinement. This reluctance of
inmates in solitary confinement is a response to the perception that
such confinement is an overt attempt by authorities to "break them
down" psychologically, and in my experience, tends to be more
severe when the inmate experiences the stringencies of his
confinement as being the product of an arbitrary exercise of power,
rather than the fair result of an inherently reasonable process.
Furthermore, in solitary confinement settings, mental health
screening interviews are often conducted at the cell front, rather than
in a private setting, and inmates are generally quite reluctant to
disclose psychological distress in the context of such an interview
since such conversation would inevitably be heard by other inmates
in adjacent cells, exposing them to possible stigma and humiliation in
front of their fellow inmates.

II. SOLITARY CONFINEMENT CAN CAUSE SEVERE PSYCHIATRIC
HARM

A. Solitary Confinement Can Cause a Specific Psychiatric Syndrome

During the course of my involvement as an expert I have had the
opportunity to evaluate the psychiatric effects of solitary confinement
in well over two hundred prisoners in various state and federal
penitentiaries. I have observed that, for many of the inmates so
housed, incarceration in solitary caused either severe exacerbation or
recurrence of preexisting illness, or the appearance of an acute mental
illness in individuals who had previously been free of any such
illness.

I became aware of the particular toxicity of solitary confinement
when I first had the opportunity to evaluate prisoners in solitary
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confinement as a result of my involvement in a class action lawsuit in
Massachusetts, which challenged conditions in solitary confinement
at the maximum security state penitentiary in Walpole,
Massachusetts. 14 The clinical observations I made in the course of my
involvement in that lawsuit, coupled with my research into the
medical literature concerning this issue, have formed the basis of two
articles I have since published on this topic in peer-reviewed
journals. 15 My subsequent professional experience has included
observations of similar phenomena in many other solitary
confinement settings.

When I initially agreed to evaluate the Walpole prisoners I had not
yet reviewed the literature on the psychiatric effects of solitary
confinement and I was somewhat skeptical; I expected that inmates
would feign illness and exaggerate whatever psychiatric
symptomatology they suffered. I discovered, however, something
very different. Contrary to my expectations, the prisoners appeared to
be extremely defensive about the psychiatric problems they were
suffering in Special Housing Unit (SHU); they tended to rationalize
away their symptoms, avoid talking about them, or deny or distort
their existence all in an apparent effort to minimize the significance
of their reactions to isolation. Numerous interviews began with
statements such as "solitary doesn't bother me" or "some of the guys
can't take it-not me," or even with the mention of a symptom and a
simultaneous denial of its significance: "As soon as I got in I started
cutting my wrists. I figured it was the only way to get out of here."

As these interviews progressed the facile accounts gave way to
descriptions of experiences that were very worrisome. For example,
one inmate was unable to describe the events of the several days
surrounding his wrist-slashing, nor could he describe his thoughts or
feelings at the time. Similarly, the prisoner who said he could "take
it" eventually came to describe panic, fears of suffocation, and
paranoid distortions which he suffered while in isolation. Moreover,

14. Libby v. Comm'r of Corr., 432 N.E.2d 486 (Mass. 1982).
15. See Stuart Grassian & Nancy Friedman, Effects of Sensory Deprivation in Psychiatric

Seclusion and Solitary Confinement, 8 INT'L J.L. & PSYCHIATRY 49 (1986); Stuart Grassian,
Psychopathological Effects of Solitary Confinement, 140 AM. J. PSYCHIATRY 1450 (1983).

[Vol. 22:325



Psychiatric Effects of Solitary Confinement

the specific psychiatric symptoms reported were strikingly consistent
among the inmates:

1. The Specific Psychiatric Syndrome Associated with Solitary
Confinement

a. Hyperresponsivity to External Stimuli: More than half the
prisoners reported a progressive inability to tolerate ordinary stimuli.
For example, "You get sensitive to noise, the plumbing system.
Someone in the tier above me pushes the button on the faucet ... It's
too loud, gets on your nerves. I can't stand it. I start to holler."

b. Perceptual Distortions, Illusions, and Hallucinations: Almost a
third of the prisoners described hearing voices, often in whispers and
often saying frightening things to them. There were also reports of
noises taking on increasing meaning and frightening significance. For
example, "I hear noises, can't identify them-starts to sound like
sticks beating men, but I'm pretty sure no one is being beaten ... I'm
not sure." These perceptual changes at times became more complex
and personalized:

They come by with four trays; the first has big pancakes. I
think I am going to get them. Then someone comes up and
gives me tiny ones-they get real small, like silver dollars. I
seem to see movements, real fast motions in front of me. Then
seems like they are doing things behind your back, can't quite
see them. Did someone just hit me? I dwell on it for hours.

c. Panic Attacks: Well over half the inmates interviewed described
severe panic attacks while in SHU.

d. Difficulties with Thinking, Concentration, and Memory: Many
reported symptoms of difficulty in concentration and memory. One
prisoner described his experience, "I can't concentrate, can't read ...
Your mind's narcotized. Sometimes I can't grasp words in my mind
that I know. Get stuck, have to think of another word. Memory's
going. You feel like you are losing something you might not get
back." In some cases this problem was far more severe, leading to
acute psychotic, confusional states. One prisoner had slashed his
wrists during such a state and his confusion and disorientation had
actually been noted in his medical record.
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e. Intrusive Obsessional Thoughts: Emergence of Primitive
Aggressive Ruminations: Almost half the prisoners reported the
emergence of primitive aggressive fantasies of revenge, torture, and
mutilation of the prison guards. In each case the fantasies were
described as entirely unwelcome, frightening, and uncontrollable. For
example, one prisoner recounted

I try to sleep sixteen hours a day, block out my thoughts;
muscles tense, think of torturing and killing the guards; lasts a
couple of hours. I can't stop it. Bothers me. Have to keep
control. This makes me think I'm flipping my mind ... I get
panicky, thoughts come back-pictured throwing a guard in
lime-eats away at his skin, his flesh-torture him-try to
block it out, but I can't.

f. Overt Paranoia: Almost half the prisoners interviewed reported
paranoid and persecutory fears. Some of these persecutory fears were
short of overt psychotic disorganization. For example, one prisoner
recalled "sometimes I get paranoid-think they meant something
else. Like a remark about Italians. Dwell on it for hours. Get frantic.
Like when they push buttons on the sink. Think they did it just to
annoy me." In other cases this paranoia deteriorated into overt
psychosis:

Spaced out. Hear singing, people's voices, 'Cut your wrists
and go to Bridgewater and the Celtics are playing tonight.' I
doubt myself. Is it real? ... I suspect they are putting drugs in
my food, they are putting drugs in my cell ... The Reverend,
the priest, even you, you're all in cahoots in the Scared
Straight Program.

g. Problems with Impulse Control: Slightly less than half of the
prisoners reported episodes of loss of impulse control with random
violence: "I snap off the handle over absolutely nothing. Have torn up
mail and pictures, throw things around. Try to control it. Know it
only hurts myself." Several of these prisoners reported impulsive
self-mutilation; "I cut my wrists many times in isolation. Now it
seems crazy. But every time I did it, I wasn't thinking-lost
control--cut myself without knowing what I was doing."
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2. This Syndrome has the Characteristics of an Acute Organic
Brain Syndrome-A Delirium

Clearly, these symptoms were very dramatic. Moreover, they
appeared to form a discreet syndrome-that is, a constellation of
symptoms occurring together and with a characteristic course over
time, thus suggestive of a discreet illness. Moreover, this syndrome
was strikingly unique; some of the symptoms described above are
found in virtually no other psychiatric illness. The characteristic acute
dissociative, confusional psychoses are a rare phenomenon in
psychiatry. Similarly, cases of random, impulsive violence in the
context of such confusional state is exceedingly rare. But the most
unique symptoms in this cluster are the striking and dramatically
extensive perceptual disturbances experienced by the isolated person.
Indeed, these disturbances are almost pathognomonic of the
syndrome, meaning they are symptoms virtually found nowhere else.
For example, loss of perceptual constancy (objects becoming larger
and smaller, seeming to "melt" or change form, sounds becoming
louder and softer, etc.) is very rare and, when found, is far more
commonly associated with neurological illness (especially seizure
disorders and brain tumors affecting sensory integration areas of the
brain) than with primary psychiatric illness. 16

In addition, functional psychiatric illness very rarely presents with
such severe and florid perceptual distortions, illusions, and
hallucinations simultaneously affecting multiple perceptual
modalities-auditory, visual, olfactory, tactile, and kinesthetic. 17

Similarly, hyperresponsivity to external stimuli with a dysesthetic
(subjectively painful) response to such stimuli, is likewise rare. In
fact, it is exceedingly rare; so rare that appearance of this symptom
also might suggest an organic brain dysfunction etiology.' 8

16. When seen in primary psychiatric illness, it is basically only seen in especially severe,
insidious, early onset schizophrenia-the kind of schizophrenic illness which has always been
thought to clinically "feel" like a fundamentally biological/neurologic disease.

17. In fact, in the more common psychotic illnesses such as schizophrenia and psychotic
depression, auditory hallucinations are by far the most common type; visual hallucinations
come a distant second; and hallucinations in all other modalities are actually very uncommon.
Moreover, combined modality hallucinations (other than the combination of auditory with
visual) are exceedingly rare.

18. This symptom is similar, for example, to the experience many people have during a
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Thus, the fact that all of these quite unusual symptoms ran
together in the same syndrome was itself a clear confirmation of the
distinct nature of this syndrome. While this syndrome is strikingly
atypical for the functional psychiatric illnesses, it is quite
characteristic of an acute organic brain syndrome: delirium, a
syndrome characterized by a decreased level of alertness and EEG
abnormalities; by the same perceptual and cognitive disturbances,
fearfulness, paranoia, and agitation; and random, impulsive, and self-
destructive behavior which I observed in the Walpole population.

Moreover, delirium is a syndrome which is known to result from
the type of conditions, including restricted environmental stimulation,
which are characteristic of solitary confinement. Even the EEG
abnormalities characteristic of delirium have been observed in
individuals exposed to conditions of sensory deprivation. By now the
potentially catastrophic effects of restricted environmental
stimulation have been the subject of a voluminous medical literature;
annual international symposia are being held on the subject, and the
issue has even found its way into the popular media. The literature is
summarized in the appendices to this statement.

B. The Historical Experience with Solitary Confinement: The
Nineteenth Century Experience

1. The Origin of the American Penitentiary: The Nineteenth
Century German Experience

Preindustrial societies had often not made any fundamental
distinction between deviant behavior seen as the product of "criminal
intent" as opposed to behavior seen as stemming from "mental
illness."'19 For such societies, deviant behavior-whatever its
origins-was a social evil that was deeply feared and cruelly
punished.

febrile illness of finding any touching of their body exceedingly unpleasant, or the inability of a
patient with a headache to tolerate an even ordinary volume of sound, or the inability of some
pregnant women to tolerate even ordinary smells without becoming nauseated.

19. ROTHMAN, supra note 3, at 4-5, 62-65.
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