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Solitary confinement is the act of physically and socially isolating individuals in closed cells for up to 24 hours per day.
People held in solitary are often subject to intense surveillance and security measures, including shackling, and are deprived
of educational and recreational outlets. According to a 2023 report published by Solitary Watch and the Unlock the
Box campaign, at least 122,000 people are in solitary on any given day in U.S. prisons and jails.' Some remain in
solitary for months, years, or even decades. According to the United Nations, the U.S. holds far more individuals in solitary
confinement than other countries, for longer periods of time, and with fewer protections.

Existing research on the psychological effects of solitary confinement suggest that the practice is extremely harmful, both
emotionally and cognitively. One study showed that people in solitary are seven times more likely to commit self-harm and
six times more likely to commit fatal self-harm than those held in general prison populations.’ Individuals held in solitary
for any amount of time while serving a prison sentence are also more likely to die of all causes in the first year after release,
especially of suicide and homicide.*

A growing body of research also shows that isolation has deep and lasting effects on the chemistry and
functioning of the human brain and nervous system. This research provides convincing evidence that in addition
to its devastating psychological impact, solitary confinement causes serious—and in some cases, permanent—
neurological damage.

Solitary Confinement Rewires the Brain

the lab, as well as lack of access to incarcerated individuals, /
preventing data collection in the field.
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“The brain is comprised of 100 billion cells, 500 trillion 2

connections. It is an organ of social function. The brain needs

to interact in the world.” i 2 =

—Dr. Huda Akil, Professor of Neurosciences, University of Michigan® i\q
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According to psychiatrist Stuart Grassian, however, the
wide range of pathologies exhibited by many survivors
of solitary confinement form a distinct “acute organic
brain syndrome,” more neurological in nature than
psychological. The symptoms of this syndrome include
dissociative psychosis; loss of perceptual constancy
(objects become larger and smaller; sounds become louder
and quieter, etc.); hallucinations; hyperresponsivity
to external stimuli; delirium; paranoia; agitation; and
random, impulsive, and self-destructive behavior.®

Kenny Zulu Whitmore's drawing of his solitary cell at the Louisiana State
Penitentiary at Angola.

while in their cells, with most contact with prison staff
taking place through small meal slots in cell doors,
or over intercom systems.8 In some isolation settings,
communication with other incarcerated individuals is
possible, but only through shouting or knocking and
banging on walls.” Contact with the outside world via
letters, phone calls, or in-person visits is usually restricted,
if permitted at all.”

Social Isolation Has Parallels to Physical Pain

“Isolation devastates the brain. There is no question about
that. Without air, we will live minutes. Without water, we
will live days. Without nutrition, we live weeks. Without

physical activity, our lives are decreased by years. Social Neurologists contend that social contact is a human

interaction is part of these basic elements of life.”
—Dr. Michael . Zigmond, Professor of Neurology, University of Pittsburgh’

Carceral facilities take extreme steps to deprive individuals
held in solitary confinement of meaningful and sustained
social interactions. People live in almost total isolation

need, as necessary as water, food, or shelter.'" In one
study, researchers asked participants to spend ten hours in
complete isolation. Following the experience, fMRI scans
showed activity in the brain almost identical to previous
imaging captured during hunger cravings.'


https://solitarywatch.org/fact-sheets/
https://solitarywatch.org/fact-sheets/

In his expert testimony during one of the most significant
legal challenges to solitary confinement to date, Ashker
v. Governor of California, neuroscientist Dr. Matthew
Lieberman presented data showing that the “social pain”
of social exclusion and isolation activates the same regions
of the brain as does physical pain."

Studies into dementia, Alzheimer’s disease, and other
cognitive degenerative disorders have found links between
self-reported loneliness or social isolation and overall poor
cognitive performance and increased cognitive decline,
including in verbal fluency, memory, new learning,
orientation, attention, comprehension, mathematics, and
reasoning.'

Sensory Deprivation Shows Up on Brain Scans

“I've experienced times so difficult and felt boredom and
loneliness to such a degree that it seemed to be a physical thing
inside so thick it felt like it was choking me, trying to squeeze
the sanity from my mind, the spirit from my soul, and the life
from my body.”
—William Blake, survivor of solitary confinement in New York state prisons'®

The material conditions of solitary confinement units
force individuals into chronic ennui and idleness. The
cells are usually smaller than a parking space, and contain
a bed, toilet, sink, and sometimes a desk and stool. Cells
contain small, high windows or are windowless. Most have
solid steel doors, save a small meal slot. Some survivors of
solitary confinement report incessant fluorescent lighting
that never turns off, day or night, while others say they
live in total darkness.

In addition to being chronically deprived of visual and
auditory stimuli, victims of solitary confinement are
also denied opportunities for intellectual stimulation.
Extracellular programming (such as work or education)
is usually forbidden, as are resources for enrichment and
distraction such as reading and writing materials, radios,
and art supplies.

Research on the effects of such deprivation conditions
on humans and even primates are extremely rare, as
they rarely meet ethical standards. One study conducted
at McGill University in 1951, meant to last six weeks,
was cut short after only seven days when participants
complained of hallucinations and clouded thinking,
amongst other troubling cognitive outcomes such as
reduced competency in simple arithmetic and word
associations, extreme fixation, and abnormal emotional
outbursts.!®

Several studies have shown reduced electroencephalo-
graphy (EEG) frequency after time in deprivation
environments, including in real-life solitary confinement
settings, in as little as one week."”

More recently, researchers attempted to recreate the
conditions of solitary confinement with adult rats by
creating two environments: one spacious and enriched
with opportunities for the animals to socialize and
exercise, and the other cramped, barren, and totally
isolated from the other animals. After raising the rats in
the enriched environment, researchers moved half of the
cohort into its deprivation counterpart. One month later,
scans of the isolated rats’ brains showed their neurons had
shrunk by 20 percent in volume.'®

Studies on rats also showed that “animals that languished
in spartan, supermax-style cages had fewer connections
between neurons and thinner cerebral cortexes. .. Various
types of enriched or impoverished environmental
exposures could alter the dimensions and even the cellular
content of the cortex at any age from newborn to elderly.
Even four days of impoverished environment could have
an impact on the physiology of the cortex and its ability to
navigate the world,” writes journalist Shruti Ravindran.
“These were stunning discoveries. The cerebral cortex,
what we refer to as ‘grey matter,” is the part of the brain
that makes us most human.”"

Neurons in a human brain. Experiments have shown that isolation can
shrink neurons by as much as 20 percent.

Solitary Causes Chronic Stress

“[In solitary confinement | I would wake up in the middle of
the night, my heart pounding. .. There is an intensity that I
can still describe to this day. . .I could be walking and think
about what it’s like to be in that space where you can’t even
see color.”

—Dolores Canales, survivor of solitary confinement in California prisons®

The combined trauma of extreme social isolation and
sensory deprivation experienced by individuals housed
in solitary confinement creates long-term and extreme
stress, which in turn triggers the release of chronically
high levels of cortisol and other stress hormones in the

body.”!



Research into depressive and post-traumatic stress
disorders has established that sustained flooding of the
brain with stress hormones can cause damage to one
of its most essential structures, the hippocampus, by
stunting new nerve cell growth (neurogenesis) an

causing the region to “literally shrivel.”* The atrophy of
the hippocampus hinders its ability to perform essential
executive functions related to memory retention,
regulation of emotions, and spatial awareness.

Conversely, chronically high levels of stress hormones
simultaneously cause hypertrophy, or growth and
strengthening, in neurons in the amygdala, allowing
them to fire faster in this region of the brain, which is
thought to control fear responses. Studies on rats exposed
to chronic stress linked these combined changes in both
the hippocampus and amygdala to anhedonia (inability to
feel pleasure, a principal symptom of major depression),
increased “fight or flight” response, and altered coping
strategies in response to stress.”

Survivors of solitary confinement report a multitude
of cognitive and mental health deficiencies consistent
with changes in the hypothalamus and amygdala caused
by chronic stress, including depression and suicidal
thoughts,” anxiety-related behaviors,” and difficulties
with memory?® and spatial awareness.”’

Solitary Is Particularly Damaging to Developing Brains

“The experience of isolation is especially frightening,
traumatizing, and stressful for juveniles. .. These traumatic
experiences can interfere with and damage these essential
developmental processes, and the damage may be irreparable.”

—Dr. Craig Haney, Professor of Psychology, University of

California, Santa Cruz®

Nearly half of all youth carceral facilities in the
U.S. reported forcibly isolating children and using
mechanical restraints to manage undesired behavior in
2014.” And 2015 data from the Justice Department
revealed that approximately 17,000 children are held
in solitary confinement in the U.S. at any time, a likely
underestimate.*°

In the young, developing brain, the effects of solitary
confinement are especially dangerous. Areas of the
prefrontal cortex, the region of the brain responsible
for “executive functions” like emotional regulation,
reasoning, and decision making, continue to develo
until our twenties. Thus, children are biologically less
capable of coping with the trauma and stress of living in
isolation.?!

Children’s neurological vulnerability to the onslaught
of poor psychiatric outcomes associated with solitary
confinement are tragically clear: half of all suicides in
youth detention facilities occurred when the child was in
solitary confinement.*

Neuroscientific Research Offers New Challenges
to Solitary Confinement

“Think of your brain being similar to trees in spring with
a lot of leaves and buds .... Visually, you can look at scans
and see winter in the brain. [Solitary confinement [gives new
meaning to the ‘winter of our lives.””

—Huda Akil, Professsor of Neuroscience, University of Michigan®

For the most part, U.S. courts have so far found that
solitary confinement does not constitute cruel and unusual
punishment and does not violate the Constitution because
it does not involve the “deprivation of basic identifiable
human needs.”** These “basic human needs” have usually
been narrowly defined by the courts as physical needs such
as food and exercise, and tend to dismiss the psychological
pain brought on by isolation.

According to Federica Coppola of Columbia University’s
Center for Science and Society, among others, new
research showing that “social interaction and
environmental stimulation are of vital importance for
physiological brain function” may open up new legal
avenues to challenge solitary confinement. These new
insights, Coppola argues, show that “solitary confinement
is in and of itself cruel and unusual punishment even
under the current standards.”?®
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