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Neuroscience Research in Correctional Environments 
 

 
 

 
 
 
Research has demonstrated that correctional environments can have positive or negative impacts on inmate 
behavior, contributing to or inhibiting the achievement of facility operators’ objectives – such as safety, 
security, order, freedom from assaults and destruction of property.  These can be influenced by environmental 
factors such as crowding, space allocations, availability of resources, levels of noise, natural light, and other 
factors.   
 
Agencies such as NIC and NIJ have been supportive of research on correctional environments and programs – 
searching for “evidence-based” best practices.  Recently, the American Institute of Architects (AIA) has also 
heightened its interest in “evidenced-based design”.  Architects clearly can contribute to good decisions being 
made during the design process – if the information is available, clear and convincing.  
 
Now, to help develop such information, NIC has approved a “cooperative agreement” providing funds for a 
pilot study of the application of neuroscience concepts and methods to correctional environments.  The AIA 
and Turner Construction have also agreed to provide financial and logistical support.   
 
Specific topics that will be considered for investigation include:  
 
o The impact of daylight and views, including the level of luminance and means of control.   
o The effect of exposure to nature (e.g., views of greenery or water) on stress and aggression. 
o The impact of the size of space in which one is confined (and the number of people one shares it with), 

density, crowding, etc.  
o The impact of ambient noise on stress and communications.  
o The effects of environmental design features on inmate-staff relationships. 
o The impact of color on perceptions.   
 
The eventual outcomes from this project are expected to be better, more evidence-based design decisions 
about correctional environment design and operations, more humane and effective correctional settings, and 
more satisfied clients of design services.   
 
The project will complete the following tasks in approximately thirteen months, from September 2006 to 
September 2007. 
 

Phase 1 focuses on defining an agenda for neuroscience research in correctional settings.  This will be 
achieved in a workshop bringing together neuroscientists, architects and correctional administrators.   
 
Phase 2 entails the conduct of a specific research study within one or two correctional settings (jails).  
This will be a pilot study of the application of the concepts and methods, but it will also have the 
objective of developing actual, applicable findings (findings will, however, almost certainly be subject to 
verification in a broader study).  
 
Phase 3 consists of documentation and dissemination of results.  

 
Additional support is being sought to broaden the scope of the study to include more topics and facilities – 
and to improve the quality and distribution of the results.    

PROGRAM SUMMARY 
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neuroscience and correctional facility design workshop: 
u n d e r s t a n d i n g  c o g n i t i v e  p r o c e s s e s  i n  c o r r e c t i o n a l  s e t t i n g s  

invitationinvitationinvitationinvitation    
        

October 7-8, 2006 
Marriot New Orleans  

at the Convention Center 
859 Convention Center Blvd 

New Orleans, LA 

 

Dear Colleague: 
 
You are cordially invited to participate in a workshop exploring the application of neuroscience 
concepts and methods to understanding the impact of correctional environments on inmates and 
staff.  The workshop will bring together neuroscientists, correctional facility administrators, and 
architects who design correctional facilities (please refer to the attached list of participants).  In the 
workshop, we will consider the potentials for applying and developing knowledge that can 
improve the safety, humanity and effectiveness of correctional facilities.  
 
We expect that the workshop will take the first steps toward defining a research program in this 
area – and lead to field research in one or more correctional settings.  The program is sponsored 
by the National Institute of Corrections (NIC), the American Institute of Architects (AIA) and its 
Academy of Architecture for Justice (AAJ), and Turner Construction (and further support is being 
solicited).   
 
The workshop is being organized with the cooperation of the Academy of Neuroscience for 
Architecture (ANFA).  In previous workshops, ANFA has focused on environments such as 
healthcare, aging, classrooms, spiritual settings, and neuroscience laboratories.  Our workshop 
will follow the ANFA model (see the attached draft agenda).  A number of promising focal topics 
are suggested in the agenda.  Please let us know if one or more of them is of particular interest to 
you.  We will be discussing these topics, the impacts they have on inmates and staff, the ways in 
which neuroscience may be able to illuminate them, and specific hypotheses about how they work 
and can be studied.  At the conclusion of the workshop, a research program will be selected for 
implementation in the balance of the study.   
 
We look forward to your participation in this exciting exploration! Please feel free to call Jay 
Farbstein with any questions. 
 
 
 
Jay Farbstein, PhD, FAIA                                                            Melissa Farling, AIA, LEED, AP 
Jay Farbstein & Associates, Inc.                                                               Gould Evans Associates 
Los Angeles, CA  90049                                                                          Phoenix, AZ  85013 
310.889.0199                                                                                                  602.234.1140 
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neuroscience and correctional facility design workshop: 
u n d e r s t a n d i n g  c o g n i t i v e  p r o c e s s e s  i n  c o r r e c t i o n a l  s e t t i n g s  

preparationspreparationspreparationspreparations    
     

September 25, 2006 
 
Dear Colleague: 
 
In preparing for our upcoming workshop, we have drafted some questions to think about.  As you 
saw in agenda sent with your invitation, we have identified or questions which may be appropriate 
for study.  We started with five topics – and have added one or two – though likely we will 
eliminate or recombine them back down to five.  They are: 
 

• The impact of the size of space in which one is confined (and the number of people one 
shares it with), density, crowding.   

• The impact of isolation and sensory deprivation.   
• The effects of environmental design features on inmate-staff relationships. 

• The effects of ambient noise on stress and communications.  

• The impact of daylight and views, including level of luminance and means of control.   

• The effect of exposure to nature (e.g., views of greenery or water) on stress and 
aggression. 

• The impact of color on perceptions.   
 
We might combine the last three (all visual) or put isolation together with crowding since, in some 
ways, they are each other’s opposite, or combine noise with inmate-staff relationships.   
 
We would like to know which of these topics interest you the most.  If you had to choose one or 
two to focus on for the workshop which would they be?  If you all choose the same one, we may 
have to make arbitrary assignments – but we will try to accommodate you while ensuring that 
each small group has at least one administrator, architect, and neuroscientist.  Please email us  
this week listing your top interests.   
 
As you think about these topics, from the perspective of your own particular roles, please consider 
the following: What do we already know (from experience and/or research) about the topic and its 
impacts?  What kinds of decisions are being made operationally and in design that impact this 
area?  What do we need to/want to learn to help make better decisions? What are the neuronal 
(as well as behavioral, cognitive, and emotional) factors which are important in understanding 
what people experience and do in jail (do we know what parts of the brain are involved)? Would 
we expect differences among jails, prisons and juvenile facilities (given age, seriousness of 
offense, time exposure, relative restrictiveness of setting)?  Differences between males and 
females?  Specifically, please be prepared to discuss the following, depending on your role:   
 

• Corrections AdministratorsCorrections AdministratorsCorrections AdministratorsCorrections Administrators – what is the situation in your facility – what are the conditions, 
what are the impacts, what are the problems (if any) your people experience, and what 
would you like to have happen?   

 



• ArchitectsArchitectsArchitectsArchitects – what do you see as the range of possible environments or design features that 
affect this area – what are the design choices you face, what research findings would 
contribute to your discussions with clients and owners? 

 
• NeuroscientistsNeuroscientistsNeuroscientistsNeuroscientists – come prepared to explain to the non-scientists in your group the brain 

processes (including cognitive) that relate to this topic and how it might be studied in the 
restricted and secure jail environment (and with subjects who might be skeptical of our 
allegiances and motives)?  Are there laboratory experiments which could contribute? 

 
In addition, here are some “thinking points” about each of the topics that I would ask you to 
ponder.   
 

• Size of Space, Density and CrowdingSize of Space, Density and CrowdingSize of Space, Density and CrowdingSize of Space, Density and Crowding – if the jail experiences crowding (substantially more 
inmates than an area was designed or intended to accommodate), what is the effect – 
what are the observable outcomes (stress, fights, noise) – what has been the jail’s 
response (rationing of resources, partial lockdowns, etc.)?  

 

• IsolationIsolationIsolationIsolation – are there areas in your jail where inmates are separated for a considerable 
period of time from others – how long, what are they like – may sensory deprivation 
pertain – and to what effect?  If there are negative impacts, what could be done to 
mitigate them? 

 

• Design Impacts on InmateDesign Impacts on InmateDesign Impacts on InmateDesign Impacts on Inmate----Staff RelationshipsStaff RelationshipsStaff RelationshipsStaff Relationships – does the jail use direct supervision – and, 
if so, to what extent do inmates and staff communicate directly – and if not how much and 
what quality of communication is there?  What is the impact of design on amount and 
quality of communication and what are the outcomes? 

 

• Ambient NoiseAmbient NoiseAmbient NoiseAmbient Noise – are there relatively quiet and or noisy parts of the jail – and what impact 
does this have on: communications, stress, ability of inmates to sleep (day or night), 
competition for control of TV channels or volume, etc. ? 

 

• Daylight, Views & ColorDaylight, Views & ColorDaylight, Views & ColorDaylight, Views & Color – does the jail have windows or skylights – and does it make a 
conscious use of color – in the areas where inmates spend most of their time – and to 
what effect?  Is the diurnal cycle (sunrise to sunset) appreciable by inmates and staff – or 
do they spend the bulk of their time under artificial lighting?  

 

• Exposure to NatureExposure to NatureExposure to NatureExposure to Nature – if there are windows, what is the view (light-well, other building, or is 
something natural visible)?  Do inmates get outside – into an area with greenery – or just 
hard pavement?  Is there any intuitive sense of the impact of these variations of exposure?   

 
We expect to send out additional materials, including participant bios and some reading materials 
(for the airplane most likely) in a few days.  We are excited about the workshop and look forward 
to seeing you there.  
 
Best,  
 
Jay Farbstein, PhD, FAIA                                                            Melissa Farling, AIA, LEED, AP 
Jay Farbstein & Associates, Inc.                                                               Gould Evans Associates 
Los Angeles, CA  90049                                                                          Phoenix, AZ  85013 
310.889.0199                                                                                                  602.234.1140 
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Neuroscience and Correctional Facilities

The Brain

Most complex
assembly known to us

10 billion neurons and
90 billion glial cells

Neuroscience and Correctional Facilities

Plus

Touch

Taste

Proprioception
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Neuroscience and Correctional Facilities
Neuroscience is:
The study of the brain and the mind. There are four areas

of exploration:

1. Genetic studies of the formation and plasticity of the
brain

2. Molecular and cellular studies of the brain

3. Cognitive neuroscience studies of behavioral
activities of the mind

4. Systems studies of vision, hearing, etc.

Neuroscience and Correctional Facilities

•The impact of daylight and views, including level
of luminance and means of control

•The impact of color on perception.

• The impact of ambient noise on stress and communications

Hypothesis: the retinal area of the visual cortex is
influenced by daylight differently than by artificial
light providing inmates with a greater sense of well-
being

Hypotheses: ambient noise in excess of 60 decibels will
increase cortical levels and consequently stress
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Neuroscience and Correctional Facilities

Proprioception

   DNA     Proteins

Neuroscience and Correctional Facilities

Primary repertoire

Secondary repertoire

Brain Development
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Neuroscience and Correctional Facilities

Proprioception

Impact of size and density of
space in which one is confined
leads to a sense of crowding

Hypothesis:  Inmates raised in North America will have
a sense of crowding that is different than inmates from
South America, because their secondary repertoires
have been formed differently.

Neuroscience and Correctional Facilities

Thalamus

Hippocampus

Amygdala
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Neuroscience and Correctional Facilities

• The impacts of isolation and solitary
confinement on prisoner behavior

Hypothesis:  When prisoners are deprived of
stimulation from their environment or human
contacts, there is a strong inclination to
hallucinations that trigger the amygdala to induce
exaggerated anger.

Neuroscience and Correctional Facilities
The scientific process has the following steps:

1. A problem or opportunity is recognized

2. A statement is prepared that describes the problem or
opportunity in terms that fit a “paradigm”

3. Testable hypotheses are posed based on step 2

=========================================

4. Experiments are done to confirm or deny hypotheses

5. Results are published and others attempt to duplicate
the results obtained in step 4

6. Results can eventually be incorporated in objective
statements and/or design guidelines.
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Neuroscience and Correctional Facilities

In order to create a useable problem statement we need
to “bound” the nature of our inquiry

We are not addressing the political or ethical issues

We are not addressing the management issues of prisons
except those that are related to architectural settings

We are not addressing the social interaction between
prisoners or with guards except those related to
architectural settings

We are not addressing special circumstances outside of
normal confinement, such as riots, epidemics, floods
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Environmental Stressors in
Correctional Settings

Behavioral, Psychological, Psycho-physiological Responses to the
Environment

Richard E. Wener,
Polytechnic University

NIC Workshop on
Neuroarchitecture

New Orleans, October, 2006

STRESSORS IN PRISON?
TAKE YOUR PICK

 A Partial list includes:
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Crowding

Isolation

http://www.dcs.qld.gov.au/About_Us/The_Department/Custodial_Corrections/Capricornia_Correctional_Centre/index.shtml
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Noise

http://www.24x7updates.com/FullStory-News-More_Noise_is_equal_to_More_Chances_of_Heart_Attack-ID-200675.html

Bad Lighting – lack of daylight
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Lack of Access to Nature

http://www.asphistory.com/gardens/garden3.JPG

Several things to note about all of these:

1. Everything is worse in a prison or jail

 Involuntary confinement

 Extreme exposure –
– Close, long term, few options

 Multiple stressors may increase impact of
each
– (e.g., noise builds on crowding)

(like drug potentiation?)
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2. We tend to speak of inmates…

…but staff suffer, too
lowered effectiveness
lower satisfaction
burn-out, turnover

Designing a work environment, too
– OSHA standards may be relevant

3.  These are difficult settings to study.

Information is more limited than we would like.

 Limited access to settings – time consuming

 Informed consent issues

 True experiments (random assignment) almost impossible –
Quasi-Experiments difficult

– But some environmental conditions are randomly distributed

 The most critical settings are the hardest to study (i.e., effects
of isolation in supermax)
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Some Effects Have Been  More Studied
Much research on crowding in prisons

– More forces pushing to increase population than decrease it

– Confluence of interest of psychologists and the courts
 Paulus, McCain, Cox

– (can we count on the courts to help anymore?)

– As for most topics – there are dissenters about level of
impact
 Gerry Gaes, ex head of BOP research

– Issue - not whether crowding bad but how, where, at what
level
 Individual stress v institutional stress

Crowding Issues

 Density v Crowding
 Planned prison density v over rated planned

or capacity
– 2 in single v 2 in double?
– 70 on unit built for 70 v 70 on unit built for 35?

 Social v spatial density
– # v size
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Much written and some research on
isolation in prisons

– Least access to worst cases (Supermax)
– Does not appear to be like lab stimulus

deprivation
 Social deprivation
 Research on boredom as stressor

– Dissenter on level of impact – Peter Suedfeld
 “restricted environmental stimulation therapy”

– Issues of how bad, under what circumstances
– Inmate selection issue especially difficult

 Prospective research needed

Relatively Little Research on
Noise in Prisons

– Acknowledged noisy settings
– Noise is psychological dimension

“unwanted sound”

But measurements purely physical
dBA (v sones?)

– Recent changes proposed to ACA Standards
Emphasize other aspects – reverberation

reverberation may relate more to acoustic experience
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Little on lighting, view, color,

Generally not recognized as critical issues

 Seen as “frill”
 Prone to fads?

– Bake-Miller Pink

Our Goal…

 So, instead of reviewing all (in a 3 hour lecture!)

– Will note some similarities and differences in
impact of environmental stressors as a group –
with a few specific examples

– Focus on some least addressed areas (both in
design & research) that have potential for large
effects
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The Most Studied Stressors…

(In but especially outside prisons are...)

– Crowding
– Noise
– Isolation

…and have several things in common in terms of
mediating variables and outcomes

Stress Factors..

Level of exposure is important

Exposure to higher levels for longer time is more
stressful

– Dorms vs single & double rooms

– How?
 How long, how high?
 Dose/response?
 Linear?
 Step-function?
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Predictability and control are key

– Regular, predictable events are less stressful than random ones

– Controllable situations are less stressful than uncontrollable ones
 Difference between stressful and unstressful noise may be the presence of a

switch, even if not used
– noise

 In some cases control defines the stress

– Self-controlled isolation is privacy
– Uncontrolled isolation is solitary confinement

– Much research to be done – especially in prisons and especially on long-
term impacts

 Because of nature of predictability & control and because of their importance,
they may be particularly sensitive to neuro-science approach

– Orienting? Attention? Vigilance?

Stress Impacts

– These kinds of conditions are:
 Perceived as stressful - unpleasant –

– Self rating
– Try to escape or avoid them

 In some cases people habituate to them

– Nervous system reacts more at first than after a while

– But…even then, when less noticed,
   may still produce measurable physiological stress on some

indices (such as psychophysiological markers).

 E.g. – airport noise
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They negatively affect

– Task performance (especially with complex tasks)

– Social behavior – withdrawal

– Motivation/frustration tolerance measures (i.e., proof-
reading)

– Psychophysiological indices of stress
 BP, cortisol, epinephrine (tricky to measure)

– In prison may also affect
 Spatial behavior
 Sick calls, incidents,
 Reduced positive behavior
        such as use of programs

Daylight & View Are Different

 Lighting – particularly daylight – and Nature Views
are very different from the others

– not presence -  but the lack of something

– Not stressors as much as Moderators of stress
Stress buffers (Wells, Evans)

– Deviation of the built environment from a natural state –
 we evolved and mostly still live in settings with Daylight &

Nature



Richard Wener

Environmental Stressors in
Correctional Settings 12

&…they are particularly bad in prisons

 Almost universally bad in providing daylight and
nature views.

– Where not it is as often by accident as intention

– Why?  Because…
 Not seen as important issues (‘frills”, trivial, amenities)
 Not seen as worth the cost
 May conflict with other goals

– Windows are holes in secure barrier
– Nature views can be seen as potential security breeches

 Ability to communicate with those outside
 Messy

Importance

 Growing evidence that daylight & nature may be
very important in health and stress

– Light intensity (and spectrum ?) may affect
 mood, work, concentration, circadian rhythms, sleep

(light/dark cycles)
– Extreme cases: SAD and phototherapy
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Lack of information

 We know very little  about how inmates (and
staff) fare who spend long periods…

– …mostly under moderate intensity fluorescents

– … in places without nature or nature views

 Inmates in interior units
 Staff in central control

The most interesting new work is on nature
access & view

– Biophilia
 Savannah as site of speciation

– Most research not in prisons. Early study by Ulrich has had huge impact
 Large part of “evidence-based design” in health care

– Presence of view of nature vs view of wall in hospital room affected surgical
outcomes, such as

 Length of post-op stay
 # analgesics needed

– Other studies indicate effect on immune system, pre-operative stress,
etc.

– Lack of daylight in emergency rooms related to increased negative
effects

– Post operative delirium
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Other non-prison research

 Increasingly solid evidence that nature view
– reduces stress,
– increase recovery from stress,

 provide immunity from stress
– increases recovery/restoration from mental fatigue

 Directed attention fatigue
 Can affect Irritability, impulse control, reflectiveness
      relevance for corrections

(Kaplan, Parsons et. al, Hartig & Evans)

 Presence of even small patches of nature reduces level of
aggression in public housing

 Kuo & Sullivan

Why? How?

 Mechanisms?
– Directed attention (v easy attention - fascination) as

effortful & fatiguing
 Attention Restoration Theory

– Nature as inherently stress reducing
 Biophilia (EO Wilson)

– Nature as complex, involving, active, living,
changing, social attractor

 Nature as moderator or buffer of stress?
– Low income kids in crowded homes suffer less if

access nature (Wells and Evans )
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Two studies on nature in prisons

West found that the presence of nature views reduced
illness reports – strongest effect in areas of highest
turnover (high stress areas)

Moore – inmates with view of outside had lower blood
pressure than inmates with view of internal courtyard

Potential natural studies abound

State of the Art..

 Many good institutions (pass accreditation) are
may very bad on these issues

– Recent visit to excellent, though crowded jail
 Good DS operation & staff
 Inmates spent days, weeks, months largely on living unit

(1hour/week outside time)
– Frosted glass in cell – lower light, no view
– A few square feet of indirect daylight to dayroom
– No sight of plants, sky, birds

 And – this was a good jail!
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 Newer wing in same facility had large
windows, skylights – great daylight, tough no
nature views

Design Implications

 Great deal of potential for creative designers
who can address issues of providing daylight
and nature views into an institution without
compromising security
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Future of “Neuro-Environmental
Psychology?”

 Need to study in depth and with focus to
avoid explaining by naming

 May start with why but where, when and
how could be more interesting

 Potential to help understand
– Limiting conditions
– Interactions
– Amelirations
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know

Scientific knowledge applied to design.

Empirical methods to evaluate intuitive
understanding.

Neuroscience & Architecture

Correctional Facility Design

team

Making Connections

Beverley Prior
Eve Edelstein
Ed Spooner

David Parrish
Kris Keller



Small Group Presentation - Noise 2

PremisePremise

The object is to considerThe object is to consider
the environmentthe environment
influences brain processinfluences brain process
that in turn, alter specificthat in turn, alter specific
outcome measures.outcome measures.

space

The interaction between space and noise

The distribution of noise in space
influences 
behavior
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space

The interaction between space and noise

The distribution of noise in space 
influences 

mirroring behavior

premise
Noise is unwanted sound

The quality and quantity of noise,
i.e. different types of noise,

differentially influence
the response to noise.

Images: Weiner Productions
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EMOTION

SPEECH

ARCHITECTURE

ENVIRONMENT

EMOTION

SPEECH

ARCHITECTURE

ENVIRONMENT

COGNITION

COMMUNICATION

BEHAVIOR

EMOTION

HEALTH
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EMOTIONAL

SPEECH

ARCHITECTURE

ENVIRONMENT

PSI

OBSERVATION

INCIDENTS

STRESS

CARDIAC

EEG  -  fMRI
Mirror behavior:

how far/loud

Performance
Communication

Health outcomes:
stress / disease

What's going on between the earsWhat's going on between the ears

SPEECH

NOISE
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What's going on between the earsWhat's going on between the ears

SPEECH

NOISE

Competing NoiseCompeting Noise
Reflection & ReverberationReflection & Reverberation

SPEECH
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Designing Places for ListeningDesigning Places for Listening

 Historically, acoustics were a matter ofHistorically, acoustics were a matter of
happenstance or a result ofhappenstance or a result of
reproducing buildings with knownreproducing buildings with known
characteristics.characteristics.

 The application of physics to The application of physics to pscyho-pscyho-
physics physics created the discipline ofcreated the discipline of
Acoustics.Acoustics.

 Wallace C. SabineWallace C. Sabine
 Leo L. Leo L. BeranekBeranek
 Digital revolutionDigital revolution

Reverberation TimeReverberation Time

 Influence on:Influence on:
AbsorptionAbsorption

Distribution of soundDistribution of sound

Geometry of roomGeometry of room
Concave surfaces Concave surfaces –– flutter flutter
Parallel - reverberationParallel - reverberation
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Early reflection timeEarly reflection time

 Early reflection behavior considered moreEarly reflection behavior considered more
important by someimportant by some
 Clarity best served by quickly Clarity best served by quickly reflectantreflectant

sound of no more than sound of no more than 30 30 msecmsec  afterafter
direct sound onset.direct sound onset.
First 50 First 50 msec msec very important to speechvery important to speech

clarityclarity
50-100 50-100 msec msec may or may not be beneficialmay or may not be beneficial
>100 >100 msec msec may be harmful to claritymay be harmful to clarity

Time course 1-3 minutes, dependent on frequencyTime course 1-3 minutes, dependent on frequency

Fast and Slow EffectsFast and Slow Effects
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 TV noise
Booking room
Emotional noise
Mechanical noise
Establish leadership / command role 

research

Competing Noise

Control of noise influences outcomes
for both

staff and inmates

communication
behavior

stress
performance

control
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Hypo-
thesis

Inmate responses can be influenced by
managing noise.

Staff responses can be influenced by
managing noise.

habituation

 attention
potentiation

fatigue

stress
 

research

Response to noise
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zone

White noise influences attention

There is an effective dynamic range of
noise in 

which focus and habituation can operate.

neuro-
arch

Proposed mechanism for learning 

and memory erasure in 

white-noise-driven sleeping cortex.
Steyn-Ross ML, Steyn-Ross DA, Sleigh JW, Wilson MT, Wilcocks LC.

Phys Rev E Stat Nonlin Soft Matter Phys. 2005 Dec;72(6 Pt 1):061910. Epub 2005 Dec 16.

A learning rule for place fields in a cortical model: theta phase precession as a network effect.

Scarpetta S, Marinaro M.

Broad band noise influences
learning & memory.



Small Group Presentation - Noise 12

stress

Noise & Stress

Noise influences staff 
recruitment & retention

Noise influences 
Inmate behavior & violence

Noise & Physiological ResponsesNoise & Physiological Responses

 Vasoconstriction of the peripheral blood vesselsVasoconstriction of the peripheral blood vessels

 Altered breathing rateAltered breathing rate

 A modification in galvanic skin responseA modification in galvanic skin response

 Skeletal and muscular tensionSkeletal and muscular tension

 Gastrointestinal motility changesGastrointestinal motility changes

 Blood and urine chemical modifications.Blood and urine chemical modifications.
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In the same facility ...

compare responses in
typical versus improved environments.

research

ACA Standards

Test BatteryTest Battery

 Validate any one experimental result byValidate any one experimental result by
correlation with multiple othercorrelation with multiple other
measures.measures.

 Does not require that every study doesDoes not require that every study does
everything.everything.



Small Group Presentation - Noise 14

Trans-disciplinary EvidenceTrans-disciplinary Evidence

 Combine the expertise of severalCombine the expertise of several
disciplines to validate the findings fromdisciplines to validate the findings from
each test.each test.

 Utilize rigorous methods in studyUtilize rigorous methods in study
design and analysis of findingsdesign and analysis of findings

 Ensures that the results are repeatable,Ensures that the results are repeatable,
reliable, valid and meaningful.reliable, valid and meaningful.

space

Noise informs Form
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methods

Research Method

cortisol
HRV
observation

topics

Research Priority

low cost for materials
eg. light > acoustic material

operational need
staff : inmate
scale, size,

density : behavior : cortisol : light

low cost test instruments
HRV, situational awareness / self report

relate to design
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Small Group Presentation:    Inmate-
Staff Interaction 1

Behavior-PerformanceNeurosciencesDesign

E/B/N Design Research Hypothesis: Inmate-Staff 1.0
Increase of prosocial inmate-staff contact reduces disorder because of
increased activity of mirror neurons. (general population)

Less disorderHigher
interaction
between
inmates and
staff

Physiological
factors

Neuroscience
dimensions
Mirror neuron
activity

Barriers:
No glass
Glass
Opaque

Introduce officer into
space
Change in location
of officer (i.e.
elevated podium)

domains
of study

variables
in each
domain

Disorder:
Misconduct,
Critical
incident
reports

Watch videos
(staff &
inmates),
Reaction to
facial
emotions
(photos)

TMS, EEG,
fMRI (staff)

Traffic patterns,
sightlines

measurement
techniques
targeted to

specific
disciplines

Behavior-PerformanceNeurosciencesDesign

E/B/N Design Research Hypothesis: Inmate-Staff 2.0
Increase of prosocial inmate-staff contact reduces staff turnover and
absenteesim because of increased activity of mirror neurons.

Reduced
absenteeism
and reduced
turnover

Higher
interaction
between
inmates and
staff

Physiological
factors

Neuroscience
dimensions
Mirror neuron
activity

Barriers:
No glass
Glass
Opaque

Introduce officer into
space
Change in location
of officer (i.e.
elevated podium)

domains
of study

variables
in each
domain

ReportsWatch videos
(staff &
inmates),
Reaction to
facial
emotions
(photos)

TMS, EEG,
fMRI (staff)

Traffic patterns,
sightlines

measurement
techniques
targeted to

specific
disciplines



Small Group Presentation:    Inmate-
Staff Interaction 2

Behavior-PerformanceNeurosciencesDesign

E/B/N Design Research Hypothesis: Inmate-Staff 3.0
Increase of prosocial inmate-staff contact is modulated by staff-inmate ratio.

Less disorderHigher
interaction
between
inmates and
staff

Physiological
factors

Neuroscience
dimensions
Mirror neuron
activity

If hypothesis # 1 is
true, measure in
different sized units:

32 person
64 person
96 person

domains
of study

variables
in each
domain

Disorder:
Misconduct,
Critical
incident
reports

Watch videos
(staff &
inmates),
Reaction to
facial
emotions
(photos)

TMS, EEG,
fMRI (staff)

Traffic patterns,
sightlines

measurement
techniques
targeted to

specific
disciplines

Behavior-PerformanceNeurosciencesDesign

E/B/N Design Research Hypothesis: Inmate-Staff 4.0
Inmates that cannot live in group settings have impaired mirror
neurons.

Less disorderMore and less
interaction
between
inmates and
staff

Physiological
factors

Neuroscience
dimensions
Mirror neuron
activity

If hypothesis # 1 is
true, general
population setting,
Administrative
segregation setting

domains
of study

variables
in each
domain

Disorder:
Misconduct,
Critical
incident
reports

Watch videos
(staff &
inmates),
Reaction to
facial
emotions
(photos)

TMS, EEG,
fMRI (staff)?

measurement
techniques
targeted to

specific
disciplines



Small Group Presentation:    Inmate-
Staff Interaction 3

Behavior-PerformanceNeurosciencesDesign

E/B/N Design Research Hypothesis: Inmate-Staff 5.0
Increase of prosocial inmate-staff contact reduces staff disorder because of
increased activity of mirror neurons. (gender)

Less disorderHigher
interaction
between
inmates and
staff

Physiological
factors

Neuroscience
dimensions
Mirror neuron
activity

Barriers:
No glass
Glass
Opaque

Introduce officer into
space (m/f staff, m/f
inmates)
Change in location
of officer (i.e.
elevated podium)

domains
of study

variables
in each
domain

Disorder:
Misconduct,
Critical
incident
reports

Watch videos
(staff &
inmates),
Reaction to
facial
emotions
(photos)

TMS, EEG,
fMRI (staff)

Traffic patterns,
sightlines

measurement
techniques
targeted to

specific
disciplines

Behavior-PerformanceNeurosciencesDesign

E/B/N Design Research Hypothesis: Inmate-Staff 6.0
Increase of prosocial inmate-staff contact reduces staff disorder because of
increased activity of mirror neurons. (race)

Less disorderHigher
interaction
between
inmates and
staff

Physiological
factors

Neuroscience
dimensions
Mirror neuron
activity

Barriers:
No glass
Glass
Opaque

Introduce officer into
space (race-staff,
race-inmates)
Change in location
of officer (i.e.
elevated podium)

domains
of study

variables
in each
domain

Disorder:
Misconduct,
Critical
incident
reports

Watch videos
(staff &
inmates),
Reaction to
facial
emotions
(photos)

TMS, EEG,
fMRI (staff)

Traffic patterns,
sightlines

measurement
techniques
targeted to

specific
disciplines



Small Group Presentation:    Inmate-
Staff Interaction 4

Behavior-PerformanceNeurosciencesDesign

E/B/N Design Research Hypothesis: Inmate-Staff 7.0
Increase of prosocial inmate-staff contact reduces staff disorder because of
increased activity of mirror neurons. (mental health)

Less disorderHigher
interaction
between
inmates and
staff

Physiological
factors

Neuroscience
dimensions
Mirror neuron
activity

Barriers:
No glass
Glass
Opaque

Introduce officer into
space (mental
health-inmates)
Change in location
of officer (i.e.
elevated podium)

domains
of study

variables
in each
domain

Disorder:
Misconduct,
Critical
incident
reports

Watch videos
(staff &
inmates),
Reaction to
facial
emotions
(photos)

TMS, EEG,
fMRI (staff)

Traffic patterns,
sightlines

measurement
techniques
targeted to

specific
disciplines

Behavior-PerformanceNeurosciencesDesign

E/B/N Design Research Hypothesis: Inmate-Staff 8.0
Increase of prosocial inmate-staff contact reduces staff disorder because of
increased activity of mirror neurons. (substance abuse)

Less disorderHigher
interaction
between
inmates and
staff

Physiological
factors

Neuroscience
dimensions
Mirror neuron
activity

Barriers:
No glass
Glass
Opaque

Introduce officer into
space (substance
abuse-inmates)
Change in location
of officer (i.e.
elevated podium)

domains
of study

variables
in each
domain

Disorder:
Misconduct,
Critical
incident
reports

Watch videos
(staff &
inmates),
Reaction to
facial
emotions
(photos)

TMS, EEG,
fMRI (staff)

Traffic patterns,
sightlines

measurement
techniques
targeted to

specific
disciplines



Small Group Presentation:    Inmate-
Staff Interaction 5

E/B/N Design Research Hypothesis: Inmate-Staff 1.0
Increase of prosocial inmate-staff contact reduces staff disorder because of
increased activity of mirror neurons. (general population)

Independent Variable:  contact (general population – male)

1. introduction of officer

2. barrier types

• glass

• no glass

• opaque barrier

Dependent Variable:    mirror neuron activity

1. disorder

• misconduct

• critical incident reports

E/B/N Design Research Hypothesis: Inmate-Staff 2.0
Increase of prosocial inmate-staff contact reduces staff turnover and
absenteeism because of increased activity of mirror neurons.

Independent Variable:  contact

1. introduction of officer

2. barrier types

• glass

• no glass

• opaque barrier

Dependent Variable:    mirror neuron activity

1. turnover and absenteeism

• reports



Small Group Presentation:    Inmate-
Staff Interaction 6

E/B/N Design Research Hypothesis: Inmate-Staff 3.0
Increase of prosocial inmate-staff contact is modulated by staff-inmate ratio.

Independent Variable:  contact

1. introduction of officer

2. barrier types

• glass

• no glass

• opaque barrier

Dependent Variable:    mirror neuron activity

1. disorder

• misconduct

• critical incident reports

E/B/N Design Research Hypothesis: Inmate-Staff 4.0
Inmates that cannot live in group settings have impaired mirror
neurons.

Independent Variable:  (inability to be in a) group setting

1. general population setting

2. administrative segregation

Dependent Variable:    mirror neuron activity

1. disorder

• misconduct

• critical incident reports



Small Group Presentation:    Inmate-
Staff Interaction 7

E/B/N Design Research Hypothesis: Inmate-Staff 5.0
Increase of prosocial inmate-staff contact reduces staff disorder because of
increased activity of mirror neurons. (gender)

Independent Variable:  contact

1. introduction of officer (male vs. female;  male inmates, female inmates)

2. barrier types

• glass

• no glass

• opaque barrier

Dependent Variable:    mirror neuron activity

1. disorder

• misconduct

• critical incident reports

E/B/N Design Research Hypothesis: Inmate-Staff 6.0
Increase of prosocial inmate-staff contact reduces staff disorder because of
increased activity of mirror neurons. (race)

Independent Variable:  contact

1. introduction of officer (race)

2. barrier types

• glass

• no glass

• opaque barrier

Dependent Variable:    mirror neuron activity

1. disorder

• misconduct

• critical incident reports



Small Group Presentation:    Inmate-
Staff Interaction 8

E/B/N Design Research Hypothesis: Inmate-Staff 7.0
Increase of prosocial inmate-staff contact reduces staff disorder because of
increased activity of mirror neurons. (mental health)

Independent Variable:  contact

1. introduction of officer (mental health)

2. barrier types

• glass

• no glass

• opaque barrier

Dependent Variable:    mirror neuron activity

1. disorder

• misconduct

• critical incident reports

E/B/N Design Research Hypothesis: Inmate-Staff 8.0
Increase of prosocial inmate-staff contact reduces staff disorder because of
increased activity of mirror neurons. (substance abuse)

Independent Variable:  contact

1. introduction of officer (substance abuse)

2. barrier types

• glass

• no glass

• opaque barrier

Dependent Variable:    mirror neuron activity

1. disorder

• misconduct

• critical incident reports
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Small Group Presentation - Space,
Crowding, Density, Isolation 1

SPACE, CROWDING, DENSITY
ISOLATION – SENSORY DEPRIVATION

• We discussed size of space, density and
crowding
– Does size of space in housing area matter?

• Are smaller units better? Will smaller living units be
– More inmate focused
– Easier to insure safety

• With larger size (staff-inmate ratio)
– Will Staff be more distant

» Ideal span of controlcis affected by classification,
design, mission, supervision style



Small Group Presentation - Space,
Crowding, Density, Isolation 2

Designs should keep in mind
goals:

• Enhance inmate management within a
safe and secure environment

• People should leave in no worse
condition then they came
– Physically
– Mentally
– Sociologically (identify self as criminal?)

• Accept that DS works best for most
inmates

• DS gives privileges – as part of
expectation of normal behavior – lose
them if misbehave

• Expectation of compliance with rules



Small Group Presentation - Space,
Crowding, Density, Isolation 3

• Institutions should address recidivism

– Education programs (GED, etc)
– Substance abuse treatment
– Anger management
– Impulse control
– Criminal thinking

Hypotheses
Traditionally operators have assumed that having one

inmate per cell was optimal. Recently, more  facilities
have accepted and endorsed multiple housing with 2
through 8 in a room or open dorms seen as acceptable
or even desired, making this an issue worth testing

• Hypothesis 1
– As the number of inmates per cell/bedroom

increases inmates will feel less privacy,
increased stress, higher levels of aggressive
behavior (and increased assaults, vandalism);
and (indirectly) staff stress will be greater.



Small Group Presentation - Space,
Crowding, Density, Isolation 4

• Direct supervision depends on officers knowing who
inmates are, what are their needs, problems, etc. Bigger
units (more inmates) increases the cognitive load on the
officer making proper knowledge more difficult. What is
the requisite number of inmates that a housing unit
officer can expected to manage effectively? One of the
most frequently asked questions – & major driver of
facility design - is “what is the optimal number of
inmates per unit?” (varies with expectations placed on
the officer)

– Hypothesis 2 – As number of inmates per unit increases
officers will have less detailed knowledge of inmate names,
faces, issues – be less able to predict and diffuse
problems.

• Inmates are likely to be most anxious in intake –
just off the street, possibly intoxicated,
surrounded by unknown people and processes.
How does the design of the intake-booking area
affect these initial responses?

– Hypothesis 3
• Design of intake booking (furniture, color,

light, space) can reduce fear, shame, stress,
anger in inmates, without reducing security
and with positive effects for behavior in facility
after booking



Small Group Presentation - Space,
Crowding, Density, Isolation 5

• Isolation from people, activities, variety of
stimulation can lead to worsening mental health

• Hypotheses 4 & 5
– Greater degrees of isolation and longer periods

of isolation lead to progressive deterioration of
mental health, increased anger & aggression
toward staff, increased property destruction,
increased suicidal behavior.

– Design & technological interventions (light, color,
virtual access to settings) can mitigate these
problems


