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ABSTRACT 
 

According to Frederick Law Olmsted: 
If we analyze the operations of scenes of beauty upon the mind, and consider the intimate relation 

of the mind upon the nervous system and the whole physical economy, the action and reaction which 
constantly occur between bodily and mental conditions, the reinvigoration which results from such scenes 

is readily comprehended.... The enjoyment of scenery employs the mind without fatigue and yet exercises it; 
tranquilizes it and yet enlivens it; and thus, through the influence of the mind over the body gives the effect 

of refreshing rest and reinvigoration to the whole system. (Ryan, R. M., & Deci, E. L., 2017) 
 

Per The Staying Philosophy (Everyday Isa): 
So, when people leave. I've learned the secret: let them. Because, most of the time, they have to. 

Let them walk away and go places. Let them have adventures in the wild without you. Let them travel the 
world and explore life beyond a horizon that you exist in. And know, deep down, that heroes aren't 

qualified by their capacity to stay but by their decision to return. 
 

Post-Traumatic Stress Disorder (PTSD) was first recognized in veterans of war and called 

shellshock, and in later years defined by numerous other names. Since 2001 the rate of 

PTSD within Veterans has increased to the same percentage as that found in the Vietnam 

War, and I’ve questioned, “what is being done for them on an environmental level”? How 

is the built environment benefiting them by reducing forms of stimulation that “triggers” 

or induces unstable behavior? With extensive research the clear answer was that nothing 

is being done within our built environment, aside from a few guidelines to design to 

lessen negative impacts. Equally, nothing out in high armed conflict nor in overseas 

installations that provide rehabilitation care units to wounded warriors are bridging 

therapy done out there to that done in the United States. The fact is that there is a lack of 

connection and familiarity with a “sanctity” out in warfare for those with PTSD and this 

is what inspired this thesis and the innovative design it discusses. A built environment 

with sustainable architectural parameters will not only allow a “sanctity” to be 

undetectable and a secure unit for self-rehabilitation as a parallel helper to other forms of 

therapy for PTSD in conflicted areas, but will equally create an intimacy with the built 
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environment that leads to personal security to enable one to take the necessary steps to 

continuing rehabilitation after returning home to the United States. 
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KEY CONCEPT QUOTATIONS 

According to Frederick Law Olmsted: 

If we analyze the operations of scenes of beauty upon the mind, and consider the 

intimate relation of the mind upon the nervous system and the whole physical economy, 

the action and reaction which constantly occur between bodily and mental conditions, the 

reinvigoration which results from such scenes is readily comprehended.... The enjoyment 

of scenery employs the mind without fatigue and yet exercises it; tranquilizes it and yet 

enlivens it; and thus, through the influence of the mind over the body gives the effect of 

refreshing rest and reinvigoration to the whole system. (Ryan & Deci, 2017) 

 

Per The Staying Philosophy (Everyday Isa): 

So, when people leave. I've learned the secret: let them. Because, most of the 

time, they have to. Let them walk away and go places. Let them have adventures in the 

wild without you. Let them travel the world and explore life beyond a horizon that you 

exist in. And know, deep down, that heroes aren't qualified by their capacity to stay but 

by their decision to return. 
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PREFACE 

Instead of encouraging increased medication-intervention, self-intervention is 

recommended within this thesis using the innovative design. This can be achieved by first 

considering the questions: What is PTSD? What are the symptoms? How can the onset of 

PTSD be addressed and how can continued symptoms be mitigated? What is the key to 

PTSD symptoms? 

The first few chapters will give answers to the previous questions through 

supportive evidence found in documentations, case studies, pilot studies, and personal 

experience. Everything will give light to how the built environment and natural 

environment can relieve PTSD and how that helped create the innovative design. 

THESIS SUMMARY 

This thesis discusses an innovative design that mitigates the onset of PTSD and 

mitigates symptoms if one already has the condition. The transportable encasement 

design that can be utilized in overseas instillations, and would be especially useful in 

installations near warzones or areas of high armed conflict, is called Opaque PTSD 

Offense Base Transportable Encasement (OPOB-TE). The innovative centers that 

interlock the OPOB-TE for long term rehabilitation through exposure therapy for three 

to12 months is called Opaque PTSD Offensive Base Center (OPOB-C). Both OPOBs 

combine techniques found in ERMD therapy and prolonged exposure therapy, cognitive 

behavioral therapy, and existential therapy, making it an optimal and unique space to 

mitigate the onset of PTSD or existing symptoms.  

The OPOB-TE. The OPOB-TE, with its interchangeable facades, can be 

customized to accommodate a spectrum of individuals who process trauma differently 
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while still paralleling existing therapies for PTSD. OPOB-TE is an octagon shape that 

comprises 10 components; a base that is 12’ in diameter with a sitting space diameter of 

4’ to 5’ in the center, a roofing system, and eight interchangeable facades that contain 

elements of biophilia. Other changing elements within OPOB-TE can be a pop out mirror 

and ultrasound wave retractable tube system that can help with brain stimulation and 

fighting depression. This makes OPOB-TE easily transportable and easy to assemble with 

its box joint connection. Material composition of the exterior and interior, as well as an 

envelope to ensure acoustic cancelation or HZ that are biologically appeasing, 

sustainable, secure, and provide thermal comfort, combine to affect mood and behavior.  

Having the transportable encasement available at warzone and conflict areas, 

helps ensure that a lower percentage of active military members get PTSD and creates 

another level of community and connection that is so needed in war and in the transition 

into civilian life. It then not only becomes a unit but a place of serenity for self-

identification and opens acceptance of mental health and eliminates stigmas associated 

with mental health.  

The OPOB-C. The OPOB-C holds the same elements as the OPOB-TE but on a 

larger scale. The OPOB-C includes a kitchen, living room, dining room, music room, 

terrarium garden, terrarium indoor pool, and glazed hallway and sleeping quarters, all of 

which are accessible by a wide walkway and porched entrance.  

The OPOB-C would be set in a cul de sac community on, preferably, an 80-acre 

lot near a VA hospital or on site. The OPOB-C would hold nine OPOB-Cs (nine residents 

per center, totaling 81 residents), a welcoming check-in center, interactive learning 
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displays between each center such as stargazing and connecting trails and gardens. 

OPOB-C dimensions consist of a:  

• center room 80 to 90 feet in diameter with a 40-foot façade height and 

facades that are 11.25 feet in width;  

• music room with a diameter of 40 to 45 feet with façade widths at 11.25 

feet by 40 feet in height 

• terrarium indoor pool area 50 feet long and 25 feet wide with a 20-foot 

façade height;  

• terrarium garden 25 feet long and 20 feet wide with a 20-foot façade 

height;  

• connecting hallway to the nine private sleeping quarters that is five feet 

wide with a façade height of 34 feet;  

• sleeping quarters that are 14-feet long and 11-feet wide;  

• slanted roof system that has a façade height that goes from 20-feet to 18-

feet; 

• connecting bathroom that is 11.4-feet long and five feet wide (bathroom 

entrance would have (2) 1.3-foot width by 2-foot length by 18’ height 

closets at the entrance).  

• façade systems that are 12” with 2 x 6 stud wall systems for ultimate 

capacity of insulation.  

Dimension compliance. Most of the dimensions comply with the Fibonacci 

Sequence and relate to biophilia to induce an inherent connection to the space to form a 

sense of tranquility within a mind of someone with PTSD who’s processing is different 
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by being more sensitive to stimuli. This is based on the digital root of an octagon (8) in 

geometry that has a ratio of 1,4,7 and can always be folded into 9 making it one of the 

most frequently seen numbers in nature (Browning, W., Ryan, C., & Clancy, J.; 

Ghannam, T., 2012). Because 8 is so prevalent, it has been known as the number that 

represents the space between earth and heaven, thus is frequently used in important 

architectural designs such as churches (Browning, W., Ryan, C., & Clancy, J.; Ghannam, 

T., 2012). With both the OPOB-TE and OPOB-C holding the number 8 as its primary 

shape it coincides with the Fibonacci Sequence. In terms of the biophilia factor of the 

design, OPOB-TE and OPOB-C both have smell filtration and aromatherapy choices, 

sound filtration options, natural lighting, color emphasis, natural material composition, 

mirrors, noise reduction (negative frequencies that overstimulate blocked out), and 

natural ventilation; all of which regulate human behavior in a positive way and induce 

human thermal comfort, while remaining off the grid and energy efficient. 

Use of color. The colors to be used for color emphasis in either OPOB are:  

• green for a behavioral output that represents growth, renewal, comfort, 

equilibrium, and helps the heart, lungs and circulatory system;  

• blue that induces behavioral outputs that represent calmness and serenity 

and reduces rapid heart rate, and blood pressure, while balancing out the 

senses; 

• yellow which stimulates intelligence and helps with physical health and 

creativity; 

• purple, a color linked to perception and helps the consciousness, insight, 

and cerebral and nervous system; and  
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• pink which reduces erratic behavior, is soothing, and induces the 

behaviors of caring and affection.  

Sound in the OPOB. Both OPOB entities would have natural sound wave 

lengths found in nature and in the human brain of either Gamma at 40-100 Hz, Beta at 

12-40Hz, Alpha at 8-12Hz, Theta at 4-8Hz, or Delta at 0-4Hz; the variance in Hz would 

sync with the human brain and help the neural pathways open for a greater chemical flow 

of key stimulants to induce balance. The meditation stage of this sound syncing with the 

brain will equally induce meditation, which requires no ambient music, direct 

frequencies, monaural beats (stimulates the basilar membrane and cortical areas of the 

brain), bilateral effects and color noise; and induces consciousness by pairing with the 

natural brainwaves.  

By choosing Hz below 30Hz, an occupant won’t hear the noise allowing there to 

be sound reduction and yet still positively affected. For both places, the most common 

frequency expected to be used is 7.83Hz which is medically known to create brain 

balance without overstimulating a patient and is noiseless.  

Lighting. Both OPOB entities would have indirect, diffused natural lighting that 

is controlled through window set back, a responsive light collector like that by 

Masharabiya shading system but with reversed cause and use, switches to control 

brightness of LED lighting systems, and other material applications like glass apps and 

dynamic glass, etc.  

Material composition. Lastly, material composition of the space would consist of 

natural materials and textures found in nature, such as wood, wool, and concrete with 

recycled natural materials that would have otherwise been placed as waste; the natural 
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material ensures human response, positive habits, radiant balance, a balance to nature, 

increased bodily awareness, focus, and has been known to release pent up traumatic 

energy, something prominent in those with PTSD.  

Use of biomorphic forms. OPOB entities will have biomorphic forms and 

patterns that not only match the Fibonacci Series but the Golden Mean and Golden 

Angle. The OPOB will have quality prospect conditions due to its façade elevation that 

fits within the 12 to18 foot condition to obtain it, has view quality and is a place of 

refuge, as defined with a partial drop ceiling made of acoustic paneling that is suspended 

from the roofing system and is at an elevated height of 14 feet (Ghannam, T., 2012). Both 

places are designed to induce a sense of protection that can be taken as a place of retreat 

and place of healing, and hold elements such as edging and outward surveillance and 

security.  

Both OPOB-TE and OPOB-C offer climate protection, speech and visual privacy, 

and are a place of reflection and meditation; this is connected to biophilia that enhances 

restorative elements for relaxation, increased complex cognitive tasks (through the types 

of textures, color, and lighting presented in the spaces), higher degree of concentration, 

and holds special dimensions that help mitigate the onset of PTSD or mitigate existing 

symptoms (Ghannam, T., 2012).  

Interchangeable parts. Both designs can be interchangeable through the facades, 

roofing, and flooring that are connected through box joint connections. With mystery 

patterns such as curving edges and dramatic shading that induce pleasure and become a 

place for cognitive restoration and stress reduction, both are also connected to biophilia 

(Ghannam, T., 2012). Both the OPOB-TE and OPOB-C:  
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• can be oriented for the most optimal natural lighting and cultivation or 

protection from weather conditions; 

• have focal lengths of 20 to100 feet; the OPOB-TE has a sitting space with 

a height difference of 36” (3’0) a partition close to the estimated 42-foot 

height difference found in biophilia to give an occupant views, but have 

them feel secure and balanced through special barriers; 

• have interiors that feature sound texture schemes and have good material 

connection through natural martial usage and color pallets found within 

nature; 

• hold biomorphic forms and patterns because the only forms used are those 

found in the natural materials therefore both spaces are not overusing 

forms;  

• connect with natural systems while still achieving cost effectiveness 

because better materials require less maintenance and last for a longer 

period (exceeding 50 years of use);  

• are cost effective designs because they use green technology, passive 

design, and are adaptive by having different interior design variations with 

the interchangeable facades, roofing, and flooring systems; 

• indirect natural lighting and LED lighting to assist in times of day that 

don’t hold a lot of natural light;  

• are easily adaptable and form a visual perception of human thermal 

comfort.  
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• hold positive visual stimuli (non-rhythmic sensory stimuli), which means 

that it is a welcoming distraction from exterior life experience that are 

overstimulating and chaotic;  

• hold natural sensory stimuli that replenish mental fatigue and 

physiological stressors, both of which are critical to soldiers and would be 

beneficial to those in warzones or conflicted areas;  

• feature exteriors that hold the same biomorphic forms and patterns that 

relate to non-rhythmic sensory stimuli conditions, giving an occupant the 

comfort to approach the architectural structures and conduct self-healing 

methods that parallel with current therapeutic strategies that mitigate the 

symptoms of PTSD. (Ghannam, T., 2012) 

Both can connect or cut someone off from nature. Cutting an occupant off from 

nature would consist of creating a barrier, to be a multipurpose space (Ghannam, T., 

2012). This is called a non-visual connection with nature and entails that one doesn’t get 

the aromas present from the outdoors, sounds from the outdoors, nor the exact textures 

found in the surrounding environment (Ghannam, T., 2012). This process reduces blood 

pressure, stress hormones, and induces restoration physiologically, and psychologically 

resulting in a faster healing process (Ghannam, T., 2012).  

So, depending on needs and where they are within the PTSD spectrum, if they 

have it or are wanting to prevent the onset of PTSD, OPOB-TE and OPOB-C spaces can 

be accommodating.  

In conclusion, other important aspects of OPOB-TE and OPOB-C are:  

• its security (plus the ability to create a sense of protection);  
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• federally compliant with codes and regulations required for government 

and military facilities;  

• hold a sense of wellbeing and improve quality of life through health 

improvements 

• increase sense of self;  

• is more cost effective in treating PTSD because the more choices someone 

must continue treatment the less costly that process is per year.  

One key difference between the OPOB-TE and OPOB-C is that OPOB-C also has 

the biophilia element of a community center design that holds multiple activities, has 

differing special dimensions, adjacent spaces and lighting control; most importantly the 

difference is that at OPOB-C the exposure period is three to 12 months consistently, 

meaning constant exposure to therapy and is meant for those who have PTSD only and 

want to mitigate the symptoms to assimilate back into civilian life (Ghannam, T., 2012). 

Overall, this thesis is meant to define an innovative space that the military can use 

overseas in installations near warzones and areas of conflict and high armed conflict to be 

able to have a connection between treatment in the middle of the action, create a 

connection between space, therapy, and soldier, and a connecting bridge back to civilian 

life. It is an architecture design that ensures that no soldier is forgotten and is taught how 

to continue to be self-aware, concentrate on self-healing, and form another sense of unity 

within a new type of community through familiarity. The design aids in teaching soldiers 

how to come back home to reduce more trauma and keep healthy relationships, and enjoy 

a quality of lifestyle. By opening the neural pathways naturally through stimuli found 
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within nature we can make therapy a pleasant experience that reduces stigmas, prejudice, 

and discrimination of mental health, particularly PTSD for those within the military.  
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CHAPTER 1 

INTRODUCTION 

How Sound Physical Structures Reduce Stress and Improve Memory 

Elements of design consist of color emphasis, illumination, texture, and other 

forms of aesthetics that influence behavior based on an individual's perspective of what a 

built environment can offer, thus creating a positive brain imprint. Soundness of physical 

structures accounting for memory creation and stress reduction decrease the negative 

imprints found currently in built environments, thus boosting health and improving 

different forms of human performance (Eberhard, 2009). Additionally, by improving 

health and placing a positive brain imprint over a negative brain imprint, the built 

environment is erasing negative memories that compromise present behaviors. This 

concept of using core stimuli within the built environment to influence a balance in 

neurological disabilities and induce health and wellbeing has been theorized for centuries. 

This thesis examines combining cognition research and architectural elements (and forms 

of interference, e.g., sound) to design a built environment that mitigates moderate to 

severe forms of human dysfunction found in PTSD and advances combat-related 

rehabilitation. 

Organization of the Thesis 

Chapter 1 examines PTSD and its history, including the United States (US) 

federal definition of PTSD in addition to the chemistry and symptoms of this trauma. The 

federal scale and checklist used to diagnose PTSD are also discussed. Following 

familiarization with the nature of PTSD, the thesis will discuss medical and scientific 

definitions of the disorder through analyzed documentation, case studies, and pilots.  
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Chapter 2 examines the impact of PTSD symptoms on the heart and other vital 

organs. With increased stress on the mind, parts of the brain and body end up breaking 

down, leading to visual, auditory, and cognitive impairments. 

Chapter 3 reviews the compounded stressors of PTSD including how PTSD 

mimics other disorders which can lead to misdiagnosis and how other traumas can lead to 

increased stress, creating a domino effect of compromises to PTSD symptoms and overall 

health. More specifically, this chapter focuses on hallucinations (both auditory and 

visual) and chronic pain.  

Chapter 4 provides an understanding of the mental and cognitive processing 

function of those with PTSD. The chapter introduces the OPOB role in understanding the 

relationship of these two functions helping those with PTSD. OPOB refers to the OPOB 

center and OPOB transportable encasement design that are expected to mitigate health 

concerns in those with PTSD. 

Chapter 5 discusses how processing (both over and under processing) affects the 

life and behavior of those with PTSD. The act of processing and responding with 

resilience to life choices after being diagnosed with PTSD is individualized, creating a 

need for innovative yet individualized designs. This chapter also ties reviews of clinical 

phenomena to design to clarify what stimulation in cognition does to those with PTSD. 

Chapter 6 reviews how neuroscience blends with architectural design to help 

individuals with mental and physical disabilities, especially those suffering from PTSD. 

The chapter reviews the importance of neuroscience in architecture, ways to incorporate 

findings of neuroscience research in design, and the history of blending neuroscience and 

architecture to enable health and wellbeing. 
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Chapter 7 reviews the three types of environmental stimuli that can affect those 

with PTSD: thermal comfort, color, and sound (including ultrasound waves). The chapter 

also reviews how these three environmental stimuli can be incorporated into the OPOB 

design envelope. 

Chapter 8 separates light-play from other environmental elements and reviews its 

role in PTSD management. There is significant research showing that, while light and 

shadows influence the average person’s behavior and perception, for those with PTSD, a 

light’s movement and shadow movement and the way both are processed in the brain, can 

cause hyper behavior.  

Chapter 9 summarizes how providing choices to those with PTSD is the most 

cost-effective treatment option. The chapter also describes how other center types, 

material compositions, and landscapes have helped individuals with PTSD.  

Chapter 10 reviews the need for supportive external built environments in treating 

PTSD. The chapter reviews the wealth of research on how green spaces can have a 

positive impact on mental health by providing a relaxing, multifunctional space and how 

non-green spaces have been found to increase physical illness and irregular behavior. 

Chapter 11 describes the OPOB rationale and design for treatment of PTSD. The 

chapter discusses how no single solution encompasses the necessary design elements to 

mitigate the onset of symptoms of PTSD. The rationale and design for treatment answer 

the questions driving the research: 

1. How can I design a built environment with connection to the natural 

environment, while being energy conscious and mitigating the onset and 

continuation of symptoms of PTSD?  
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2. How long should those with PTSD be exposed to this specialized design? 

Overview of Research 

An optimal environment for treating PTSD. The intention of this thesis and the 

OPOB designs are to provide the means of creating an optimal environment that can be 

first introduced at overseas installations and built into the PTSD facility design. What this 

does is eliminate the gap between treatment in high armed conflict and treatment offered 

back in the state. Familiarity reduces the anxiety and worry about treating PTSD, 

allowing for a better transition. It also gives soldiers and veterans a choice, a choice that 

doesn’t push medication that can lead to substance abuse. The thesis will show how the 

ability to self-heal makes the OPOB design a viable option for helping all types of 

individuals suffering from PTSD.  

PTSD Center and transportable OPOB. The best form of PTSD treatment is 

nature and nurture, which are key to achieving self-awareness, resiliency, and a healthy 

return to one’s role in society. Everything is equally supported through personal 

experience. Based on a thorough review of previous research that traditionally addressed 

a single design element used in the treatment of PTSD, this research demonstrates how 

the OPOB combines the missing elements in the research and how it fits into the PTSD 

center and transportable OPOB.  

Research framework. The research provides detail on the framework for the 

PTSD center and the OPOB that are used for self-therapy. It describes how the OPOB 

can be transportable to areas of high armed conflict so that there is a connective 

association/familiarity between the therapy and environment given at installations and 

back in the United States. This transportatable design ensures a continued sense of 
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security within individuals with PTSD, one that is a self-healing, non-medicated 

intervention. These designs incorporate form, scale, and context standards of design. The 

architectural characteristics and cohesiveness will exist to match existing installation 

formats and be off the grid and easy to match with other surrounding environments such 

as hospitals.  

Mitigating the Symptoms of PTSD 

Symptoms of PTSD can be mitigated through self-intervention and the re-

establishment of self-understanding through an innovative built environment. With 

PTSD, each person becomes another version of him- or herself and develops different 

perspectives of the world; re-learning self and place takes time and the right stimuli (U.S. 

Department of Veteran Affairs, n.d.). What is PTSD? The National Center for PTSD, a 

division of the U.S. Department of Veteran Affairs, refers to PTSD, Posttraumatic Stress 

Disorder, as a mental health problem resulting from experiencing or witnessing a life-

threatening event like combat or a natural disaster.  

Brief History of PTSD 

The Veterans Administration (VA) was created in 1930 (initially as Veterans 

Affairs), and gained cabinet-level status (U.S. Department of Veteran Affairs, n.d.).  in 

1989. Among other things, the VA’s charter was to promote the progress of scientific 

understanding and treatment of PTSD, in addition to improving upon existing treatments. 

Today the VA operates more than 200 specialized programs for the treatment of PTSD, 

and in 2013, more than half a million veterans were diagnosed and received treatment for 

PTSD at VA medical centers and clinics. Currently the VA offers state-of-the-art 

treatments for PTSD and has trained more than 5,000 of its clinicians to use Cognitive 
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Processing Therapy (CPT) or Prolonged Exposure (PE), all of which are cited as effective 

treatments by the Institute of Medicine Committee on Treatment of PTSD (U.S. 

Department of Veteran Affairs, n.d.).  (See Appendix A for an in-depth history of the 

Veterans Administration and efforts to treat PTSD). 

The Brain and PTSD  

Several chemical compounds are associated with PTSD (Chemistry is Life, n.d.): 

norepinephrine, dopamine, serotonin, insulin, and cortisol. Imbalances in these chemicals 

within the brain create a domino effect of symptoms. (See Appendix A for more 

information on the brain and PTSD.) These imbalances affect the hippocampus, 

amygdala, and opioid systems of the brain, all of which are crucial in regulating 

emotional balance and wellbeing (Holden, Jeong, & Forrest, 2005).  

Hippocampus and amygdala. The two parts of the brain most strongly affected 

by PTSD are the hippocampus and amygdala. The hippocampus, although a very small 

section of the brain, translates events into memory and stores them as short- and long-

term memories. Disruption of this part of the brain typically results in memory loss 

(usually of positive experiences) and enhanced retention of negative experiences or 

trauma, resulting in flashbacks (the replaying of vivid traumatic incidences).  

The hippocampus equally creates new brain cells and sends signals to the 

amygdala, which enhances emotions and motivation. Increased signals to the amygdala 

increases the heart rate, can cause heart arrhythmia (fluctuations in the heartbeat), and 

induces changes in blood pressure and respiration. Injury to, or chemical imbalance in the 

hippocampus and amygdala increases and can trigger the “fight-or-flight” response. 

Long-term damage to both regions of the brain results in both hippocampus and 
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amygdala shrinkage, which equally compromises the neurotransmitters, receptors, and 

neuropathways.  

Chemical imbalance and PTSD. Holden et al. (2005) noted that chemical 

imbalance is a key factor in PTSD, with its main disruption being the hypothalamic-

pituitary-adrenal axis (HPA), which in turn constitutes chronic stress. Chronic stress kills 

neurons and stops the growth of new neurons, resulting first in the brain's neurochemical 

system being over-sensitized and then in PTSD. An overstimulated neurochemical 

system resulting from chronic stress creates an imbalance within the adrenal glands, 

causing the overproduction of cortisol and insulin, which leads to lowered blood-sugar 

levels and stimulates the hypothalamus and other vital organs to send false signals to the 

brain that glucose production is needed. These false signals interact with the adrenal 

gland to stimulate adrenaline production, further elevating stress symptoms. Other 

chemical imbalances, such as the release of noradrenaline and dopamine, can cause 

hyperawareness and paranoia, increasing the release of opioids, which act as internal 

painkillers. Thus, in combination with experiencing fragmented memories, individuals 

with PTSD often become severely hypertensive.  

Symptoms of PTSD. Holden et al. (2005) noted a variety of PTSD symptoms for 

adults and children. 

PTSD symptoms for adults include: 

• Nightmares 

• Flashbacks 

• Feeling detached from others and emotionally numb 

• Irritability or outbursts of anger 
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• Hyper-vigilance 

• Guilt, shame, or self-blame (hyperarousal) 

• Feelings of mistrust and betrayal 

• Depression 

• Substance abuse 

• Feeling jumpy and easily startled 

PTSD symptoms for children: 

• Fear of being separated from parent(s) 

• Sleep problems and nightmares without recognizable content 

• New phobias and anxieties that seem unrelated to the trauma 

• Aches and pains with no apparent cause 

• Irritability and aggression 

In this thesis, the symptoms fall within these seven key categories:  

1. Hypertension  

2. Heart Irregularity 

3. Hallucination 

4. Lacking Auditory Aphasia 

5. Depression 

6. Imbalanced Cognition 

7. Visual Perception Imbalance 

Chemistry of Stress  

Serotonin and stress. Understanding stress starts with neurotransmitter 

“molecules of emotion” within the body. Neurotransmitters are notably within our brain 
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and along the gastrointestinal tract (Dawson, 2010; Dreher, 2004; Lewis & Todd, 2007). 

Serotonin, one of many neurotransmitters that is released based on our consciousness and 

the reality derived from that consciousness, lessens our physical response to stress (Van 

der Kolk, 1994). The stress response gets triggered when the adrenal glands, situated on 

top of the kidneys, receive distress messages from the brain. The adrenals release 

adrenaline (epinephrine) and cortisol, hormones that initiate the “fight-or-flight” 

response. Symptoms of either fight or flight are well known: rapid heart rate, muscle 

contraction, cold hands and feet, racing thoughts. Over time this fight-or-flight response 

has been adapted to mitigate the effects of chronic stress (Everly & Rosenfeld, 2012; 

Greenberg, 2003).  

Serotonin acts as a buffer against stress, allowing us to perform in challenging and 

threatening situations or surroundings. Serotonin related disorders (SRDs) are often 

indicated by depression, generalized anxiety disorder (GAD), panic disorder, and 

obsessive-compulsive disorder. In addition, individuals with SRDs often seek out 

unhealthy coping mechanisms (Goodwin, 2015).  

In a study based on spinal fluid measurements in men and women, Nishizawa et 

al. (1997) found that women tend to produce lower levels of serotonin, leading to 

decreased serotonin synthesis in the brain. Lower production of serotonin can result in 

increased difficulty dealing with stressors, making military women potentially more 

susceptible than men to SRDs. 

For both men and women, however, dozens of daily injuries contribute in small 

ways to ongoing stress, and issues within the body resulting from this chronic stress. 

Clinical depression is sometimes referred to as a “serotonin related disorder” (SRD) 
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resulting from a lack of serotonin production either genetically or from chronic stress 

conditions (Smoller, 2016). Depression is also a sign of being biochemically unprepared 

to deal with trauma-related stress from PTSD. Treatment is typically to increase serotonin 

through medication, natural herbs, vitamin supplements, and therapy (Martin, Ressler, 

Binder, & Nemeroff, 2009).  

The Clinician-Administered PTSD Scale for DSM-5 It is essential to understand 

the Clinician-Administered PTSD Scale for DSM-5 (CAPS-5), a 30-item structured 

interview used to diagnose PTSD. According to Weathers, Blake, and Schnurr (2015), 

CAPS-5 is considered the gold standard in PTSD assessment. The scale is used to assess 

the 20 DSM-5 PTSD symptoms as well as identify the onset and duration of these 

symptoms. Some of the symptoms include subjective distress, impact of symptoms on 

social and occupational functioning, improvement since a previous CAPS administration, 

overall response validity, overall PTSD severity, and levels of dissociation. The CAPS-5 

offers standardized questions and probes to determine symptomology and assessment of 

severity according to a traumatic event index. The CAPS was designed to be 

administered by clinicians and clinical researchers who have a working knowledge of 

PTSD, but it can also be administered by a trained paraprofessional in an intensive 45-60-

minute interview.  

Important changes were made to the CAPS for the DSM-IV (Weathers et al., 

2015), These updates include: 

• CAPS for the DSM-IV asked respondents to keep in mind up to three 

traumatic memories during the interview. CAPS-5 requires the identification 

of a single index trauma to serve as the basis of symptom inquiry. 
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• The CAPS-5 is a 30-item questionnaire corresponding to the DSM-5 diagnosis 

for PTSD. The language of the CAPS-5 reflects both changes to existing 

symptoms and the addition of new symptoms in DSM-5. CAPS-5 asks 

questions relevant to assessing the dissociative subtype of PTSD 

(depersonalization and de-realization), but no longer includes other associated 

symptoms (e.g., gaps in awareness). 

• As with the previous version of the CAPS, CAPS-5 symptom severity ratings 

are based on frequency and intensity (except for amnesia and diminished 

interest, which are based on amount and intensity). However, CAPS-5 items 

are rated with a single severity score in contrast to previous versions of the 

CAPS requiring separate frequency and intensity scores. 

• General instructions and scoring information are included with the CAPS-5. 

All details pertaining to CAPS-5 scoring are documented and reviewed carefully 

before the CAPS-5 is administered. Additionally, the assessor is required to combine 

information about frequency and intensity of an item into a single severity rating. The 

CAPS-5 total symptom severity score is then calculated by combining the severity scores 

for the 20 DSM-5 PTSD symptoms and clustering symptoms under corresponding 

criterion categories (see Appendix B for CAPS-5 sample item and severity rating scale).  

CAPS-5 versions. Several versions of the CAPS-5 are available. Three versions 

for adults correspond to three different time periods: past week, past month, and worst 

month (lifetime). The past week version of the CAPS-5 should be used only to evaluate 

PTSD symptoms over the past week. PTSD diagnostic status should be evaluated using 

the past month (for current PTSD) or worst month (for lifetime PTSD) versions of the 
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CAPS-5. In addition, a version for children and adolescents ages 7 and above (CAPS-

CA-5) is also available. The CAPS-CA-5 corresponds to the DSM-5 (U.S. Department of 

Veteran Affairs, n.d.). 

The purpose of the checklist in combination with the PTSD scale is to monitor 

symptom changes during and after treatment, screening individuals for PTSD, and 

making a provisional PTSD diagnosis. (U.S. Department of Veteran Affairs, n.d.). (See 

Appendix B for important changes in the PTSD checklist under the PCL for the DSM-5.) 

Conclusion  

It is evident from data looking at the history and assessment of PTSD that PTSD 

is complex and cannot be easily diagnosed. PTSD mimics and incorporates many other 

conditions. Serotonin imbalance is indicated as a key genetic disposition or trauma 

induced imbalance that leads to PTSD and certain negative behaviors. The scale and 

checklist by the federal government is necessary to diagnosing the condition. PTSD falls 

into seven categories: Stress/Hypertension; Heart Rate Irregularity; Hallucination; 

Lacking Auditory Aphasia; Depression; Imbalanced Cognition; and Visual Perception 

Imbalance. This foundational information allows us to move forward toward creating an 

understanding of the impacts of PTSD on overall health and the corresponding need to 

develop methods of self-healing through the built environment.  
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CHAPTER 2: 

IMPACT OF PTSD SYMPTOMS ON THE HEART AND VITAL ORGANS 

A Precursor to Visual, Auditory, and Cognitive Impairments 

Chapter 2 examines the impact of PTSD symptoms on the heart and other vital 

organs. With increased stress on the mind, parts of the brain and body end up breaking 

down, leading to visual, auditory, and cognitive impairments. 

Much research into the increased health concerns that can lead to mortality 

provide strong evidence in support of the project described in this thesis and its 

relationship to necessary self-healing that is not compromised by negative side effects 

from medication. The research noted adds to evidence of the need for the innovative 

Opaque PTSD Offense Base Center (OPOB –C) and Opaque PTSD Offense Base 

Transportable Encasement OPOB-TE design that are expected to mitigate health 

concerns in those with PTSD. 

The Economics of PTSD 

Because of the severity with which symptoms can interfere with healthy life 

functioning, PTSD has also been linked to economic instability, not only for the 

individual suffering from the disorder, but for their families and for societye (Kessler, 

2000) because of funds needed for rehabilitation of such a vast population (8% of the 

10% of the U.S. military population with PTSD). In the U.S., personal financial costs 

related PTSD rose from $4,278 in 2012 to $8,300 in 2016 (Emmerich, 2017). In 2016, the 

overall annual cost of treating PTSD within the U.S. was estimated to be 

$55,453,885,632, almost half the $140 billion budget requested in 2013 by the Obama 

Administration for the U.S. Department of Veterans Affairs (VA) (Auerbach, Weeks, & 
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Brantley, 2013). These numbers show that PTSD among active military members and 

veterans is not only increasingly prevalent but also contributes significantly to economic 

inflation. The OPOB approach presented in this thesis is intended to lessen the cost 

burden for treatment because it provides an additional treatment option for PTSD and 

traumatic brain injury (TBI), not only expanding available therapeutic options but also 

providing an option that is easily accessible as part of the built environment. 

PTSD Symptoms and Treatments 

PTSD and HRV. One way to determine PTSD is by measuring Heart Rate 

Variation (HRV) with an Electrocardiograph (ECG) and analyzing the results for 

alterations in heartbeat rhythms (Draghici & Taylor, 2016; Huikuri, Seppänen, Koistinen, 

Airaksinen, Ikäheimo, Castellanos, & Myerburg, 1996; Schubert, Lambertz, Nelesen, 

Bardwell, Choi, & Dimsdale, 2009). These changes provide an early indicator of health 

impairments, something that those with PTSD commonly experience in later years 

(Draghici & Taylor, 2016; Park, Lee, Kang, Choi, Kim, So, & Yoon, 2017).  

Because of autonomic nervous system imbalances, those with PTSD have low 

HRV, which is associated with increased mortality, inflammation, and heart disease 

(Carney, Freedland, Stein, Miller, Steinmeyer, Rich, & Duntley, 2007; Cohen, Benjamin, 

Geva, Matar, Kaplan, & Kotler, 2000; Tan et al., 2011). Heart rate variability can not 

only lead to increased mortality through heart disease but also indicates an overactive or 

unhealthy heart and the inability in those with PTSD to normalize their responses to 

physiological and environmental stimuli that alter breathing and mental clarity (Draghici 

& Taylor, 2016).  
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Although exposure to trauma is considered to be the key element to forming 

PTSD (Bautista, 2014; Fourie, 2013; Shalev & Bremner, 2016), the diagnosis of PTSD 

per the Diagnostic and Statistical Manual of Mental Disorders-IV-TR (DSM-IV-TR, 

2000) also requires the presence of three other symptoms: persistent re-experiencing of 

the events (flashbacks and night-terrors), persistent avoidance of the stimuli associated 

with the trauma or general emotional numbing (isolation and self-encasement), and 

persistent symptoms of increased alertness (e.g., hypertension and hyper-awareness).  

Veterans with PTSD. Many veterans exposed to combat or war-zone stressors 

develop PTSD. The prevalence in Vietnam War veterans is estimated at approximately 

30%, while in Gulf War veterans, it is estimated at 10 percent (Kang, Natelson, Mahan, 

Lee, & Murphy, 2003). In a population-based survey of 30,000 Gulf War veterans, 

symptoms of both PTSD and chronic fatigue syndrome-like illnesses were found 

(Richardson, Frueh, & Acierno, 2010). PTSD rates among active troops have been 

estimated at 16.7%, and in reservists at 24.5% (Ramchand, Schell, Karney, Osilla, Burns, 

& Caldarone, 2010).  

Biofeedback and PTSD. Research has shown that prolonged exposure therapy 

and cognitive processing therapy, while used widely to treat patients with PTSD, are not 

universally effective (Tan et al., 2011). To this end, studies have been conducted into the 

potential of biofeedback to help mitigate physical symptoms of PTSD. Tan et al. (2011) 

developed a method known as Applied Psychophysiology and Biofeedback (APB) to 

electronically monitor functions in the autonomic nervous system. APB is used to 

measure brain waves (using electroencephalographs [EEG]), breathing, heart-rate (using 
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electrocardiographs [ECG]), muscle, sweat glands (using electrodermographs [EDG]), 

and temperature.  

Filippone (2013) conducted a study to understand heart rate variability (HRV) in 

Veterans with PTSD, using as a control group comprising veterans without PTSD. HRV 

was used to understand the efficacy of biofeedback as an alternative means to mitigating 

the effects of PTSD via symptom reduction. In addition to measuring the autonomic 

nervous system, Filippone used HRV to reflect individuals’ abilities to adaptively cope 

with stress, with the with the goal to help medical professionals determine the form(s) of 

therapy that should work best for healing and recovery from PTSD. The Clinician-

Administered PTSD Scale and the PTSD Checklist were used in combination with 

biofeedback on veterans with and without PTSD, reflecting significantly different HRV 

levels in those with PTSD prior to intervention (Filippone, 2013). Additional research 

confirmed the importance of biofeedback in understanding and addressing the nature of 

PTSD (Bautista 2014; Cahill, Pontoski, & D’Olio, 2005; Fourie, 2013; Shalev & 

Bremner, 2016; Tan et al., 2011). 

The clinical significance of Tan et al.’s (2011) case study is that it demonstrates 

an 8 out of 10 satisfaction rates with biofeedback-related treatment, with 9 subjects 

stating a preference for this treatment over medication. In addition, subjects’ CAPS 

scores following biofeedback treatments showed an average15-point reduction (Tan et 

al., 2011). Several subjects also expressed the need for an external way of treating PTSD 

symptoms, supporting my claim that a built environment like the OPOB center and 

mobile unit, which impacts biofeeds, can significantly mitigate the symptoms of PTSD. 

Extreme traumatic events can induce complex physiological abnormalities with 
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symptoms related to the heart, such as elevated heart rate, increased heart rate responses 

to physical stressors, and increased blood pressure (Cohen et al., 1997; Pitman et al., 

2012), all of which correspond to PTSD not only physiologically but also psychologically 

through flashbacks and night-terrors. These symptoms often persist long-term along with 

other forms of psychophysical symptoms such as hypermnesia and amnesia, all of which 

are triggered by high levels of stress and indicate an overactive autonomic system (Van 

der Kolk, 1994; Tan et al., 2011).  

Autonomic nervous system dysfunction and PTSD. An autonomic nervous 

system dysfunction with PTSD creates difficulty with proper responsiveness to stressors 

and situations, and results in impaired relaxation (shutting down of the parasympathetic 

branch of the nervous system (PNS) while activating the sympathetic branch of the 

nervous system (SNS)). This means the individual needs much longer to calm down after 

experiencing a trigger(s) (i.e., something that re-creates the emotions experienced during 

the initial trauma, which leads to visual, audio, or combined hallucinations and muscle 

threat responses (Rothschild, 2000). Imbalances in the chemical composition of the brain 

and neural pathways in individuals with PTSD can cause impaired or hyper-sensitive 

reactions to stimuli, indicating the potential of an underlying pathogenic mechanism 

causing or resulting from trauma. Considering this mechanism when determining 

treatment and maintenance for those with PTSD is considered essential by many 

researchers (Bremner & Pearce, 2016; Dissanayake, 2008; Lambert & Kinsley, 2004).  

These research findings further support the necessity of a design like the OPOB-C 

and the OPOB-TE in everyday life for a minimum of three months. This exposure 

timeframe is indicated to effectively limit activation of triggers and fight-or-flight 



  XXXVIII 

behaviors and instead target and encourage normalizing psychophysiological responses to 

stressful situations. Built environment designs like the OPOBs, both in areas of high 

armed conflict and in the United States will help active duty military members do their 

jobs effectively and allow veterans to continue treatment. 

VA Findings 

Findings by the VA suggest that heart rate variation (HRV) indicates one’s 

mindset with PTSD (U.S. Department of Veteran Affairs. Office of Research and 

Development, 2014). The VA conducted a study with 2,430 Marines, using HRV to 

evaluate their physical health, depression, post-traumatic stress symptoms, and the long-

term effects of deployment. According to Arpi Minassian, Associate Clinical Professor of 

Psychiatry at the University of California, San Diego, HRV provides an index of our 

body’s stress response system and allows us to measure the health of an individual’s 

fight-or-flight system. 

Both the VA Health Care System and VA Center of Excellence for Stress and 

Mental Health of San Diego tested four infantry battalions of active duty Marines before 

a combat deployment, as part of the larger Marine Resiliency Study (U.S. Department of 

Veteran Affairs. Office of Research and Development, 2014). More than half of the 

subjects had previously been deployed to either Iraq or Afghanistan and were assessed 

for both depression and posttraumatic stress disorder prior to HRV monitoring. After five 

minutes of R-R Interval (RRI) assessment (referring to the time from the peak of one 

heartbeat to the peak of the next heartbeat), they concluded that the heart responds 

quickly to stressful situations and thus is a good indicator of normal functions, response 

flexibility, and overall good health. The researchers found that those with low HRV were 
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found to have inflexible responses, indicating an autonomic nervous system dysfunction. 

Study findings included evidence that Marines with prior deployment experiences had 

lower HRV and that individuals with PTSD had similarly low HRV to individuals 

screened for mental and physical disabilities/impairments.  

HRV and mental illnesses. The U.S. Department of Veteran Affairs. Office of 

Research and Development (2014) study also connects HRV to mental illnesses such as 

schizophrenia, depression, bipolar disorder, panic disorder, and most importantly PTSD, 

which can mimic and even trigger other illnesses. Because of this study, advances have 

been made in understanding the nature of PTSD and its relationship to physiological 

responses. These findings support my method of PTSD prevention and mitigation. In 

addition, the innovative designs of both OPOBs encourages a deeper understanding of 

PTSD on a biofeedback level (including who, why, and how individuals are affected by 

it) to properly evaluate the built environment to accommodate that population and create 

an inclusive community.   

Further Studies Using HRV 

A case study (Moon, Seung-Hwan, Do-Hyung, & Boram, 2013) conducted with 

HRV patients by Moon, Seung-Hwan, Do-Hyung, and Hwang (2013) found that many 

had various psychiatric disorders such as schizophrenia, bipolar disorder, post-traumatic 

stress disorder, and major depression disorder; the research included a control group of 

individuals without psychiatric disorders. The purpose of the study was to evaluate 

differences and similarities among these mental disorders.  

Study findings (Moon et al., 2013) indicate that many psychiatric disorders 

include lower HRV, with PTSD-related HRV levels showing in the middle of the study’s 
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HRV severity scale. This knowledge supports the beneficial nature of an architectural 

setting that limits stimulation to decrease anxiety and stress. Such a controlled 

environment would encourage healthy functioning of the autonomic nervous system 

(ANS), which depends on a balance between the activities of the sympathetic and 

parasympathetic nervous systems. Under resting conditions, parasympathetic activity 

would become dominant, and sympathetic activity (including anxiety and physically 

active conditions) would decrease. Being able to measure the parasympathetic system’s 

sensitivity and responsiveness to external and internal environmental stimuli allows us to 

provide environmental elements that induce and maintain normal functioning. Study 

results also indicate that a therapeutic transportable encasement for PTSD patients could 

be used to mitigate ailments experienced by the general population, providing holistic 

(self-)remedies that control symptoms.  

Health Effects Associated With HRV 

Because they typically have lower HRV, individuals with PTSD are also at risk 

for heart disease and death (Dennis et al., 2014). The acute stress of PTSD has been 

connected to cardiovascular consequences because of the hyperarousal and frequent 

physiological symptoms associated with that level of stress. Serious forms of 

cardiovascular disease attributes include atherosclerosis, coronary heart disease, and 

thromboembolic stroke (Coughlin, 2011; Dedert, Calhoun, Watkins, Sherwood, & 

Beckham, 2010).  

Imbalance in the ANS is a precursor to cardiovascular disease (CVD) and a series 

of other health risks due to negative behavior alterations that lead to negative conduct 

(Everson-Rose & Lewis, 2005; Grippo & Johnson, 2009; Krants, Grunber, & Baum, 



  XLI 

1985). Negative conduct in those with PTSD includes, among other behaviors, smoking, 

alcohol abuse, obesity, and sleep disturbance (Coughlin, 2011; Dennis et al., 2014). Sleep 

disturbance often stems from flashbacks and nightmares, which contribute to overall 

psychological hyperarousal and anxiety via the ANS, potentially inducing CVD (Dennis 

et al., 2014). Case studies such as the those by Coughlin (2011) and Dennis et al. (2014) 

that assessed collected data of individuals with and without PTSD, support the new 

OPOB designs for mitigating the effects of PTSD because the environment can reduce 

the risk of CVD by also reducing physiological and behavioral triggers of low HRV. 

Individuals with PTSD that have the lower HRV symptom also run the risk of 

cardiac and respiratory-sinus arrhythmia, which can lead to heart disease and cardiac 

arrest (Dedert et al., 2010). Reduced HRV in individuals with PTSD also accelerates 

atherosclerosis and thus increases blood pressure, creating a risk factor for coronary 

artery disease (Cohen et al., 2000; Coughlin, 2011).  

In a study conducted jointly by the Durham Veterans Affairs and Duke University 

Medical Center (Veterans Health Administration. Department of Veteran Affairs, 2001), 

the investigators used the Clinician Administered PTSD Scale (CAPS) to analyze factors 

associated with PTSD. The researchers concluded that flashbacks increase negative 

behavioral conducts, which increases other disease risks and death. Out of the 227 

participants 75 were women U.S. military veterans. Data collection between August 2009 

and September 2013 showed that re-experiencing or doing negative behavioral conducts 

to avoid symptoms were negatively correlated with the HRV indices.  

The above study data (Veterans Health Administration. Department of Veteran 

Affairs, 2001) supports the overall need to mitigate behavioral risks through behavioral 
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intervention to ensure a reduction in other risk factors. The OPOB-C and OPOB-TE are 

meant to reduce these behavioral risks by creating a therapeutic space that is secure from 

subversive individuals in high armed-conflict areas. The OPOB-C and OPOB-TE induce 

a sense of security and familiarity to bridge PTSD treatments after returning from armed 

conflict. The OPOB can significantly reduce HRV symptoms associated with 

hypertension and arousal because it induces a normal HRV function and reduces 

impulses that lead to obesity, alcohol dependency, and other forms of self-inflicted harm. 

In conclusion, the OPOB will improve overall health by allowing individual intervention 

for those within the PTSD spectrum, and allowing active duty military members to 

continue their jobs and veterans to continue post-war treatment by paralleling personal 

measurements of security. Eventually, the overarching goal is to make OPOB accessible 

to civilians and coverable by health insurance.  

Heart rate variability with myocardial infarction. Research shows that HRV is 

an indication of autonomic nervous system activity and an acute phase of the disease 

resulting in myocardial infarction (MI) within the mean age of 49 (Lakusic et al., 2007). 

Lakusic et al. (2007) conducted research in Croatia with 34 Croatian War veterans with 

PTSD, who also suffered from MI. All participants accepted phases of cardiac 

rehabilitation in the research program for a period of three years (2002-2005). The only 

noted differences between the control group without PTSD and the group with PTSD 

during examination was the higher rate of antidepressant agents taken by those with 

PTSD. Through time-domain measurement recordings done over a 24-hour period, no 

significant differences in RR intervals or HRV parameters was noted between groups; nor 

were significant differences noted in exercise test results, functional capacity, or 
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echocardiographic parameters between groups. MI symptoms and progression of the 

acute disease, PTSD, was equally similar for both test groups. Slight differences in HRV 

values were not statistically significant. However, significantly higher sympathetic and 

lower parasympathetic heart rate modulation activity was found in those with combined 

PTSD and MI (Haensel, Mills, Nelesen, Ziegler, & Dimsdale, 2008; Thayer & Lane, 

2007). In addition, evidence confirms that fine autonomic disturbances also contribute to 

cardiovascular disease (Cohen et al., 2000). 

Overall, the study by Lakusic et al. (2007) indicates an increase of cardiovascular 

diseases in war veterans with PTSD, which can be explained by various neurochemical 

changes and biological alterations found in these patients. For these reasons, many 

medical researchers consider PTSD to be a proinflammatory condition (Akiguchi et al., 

1992; Kobayashi, 2001; Nigam, 2011).  

OPOB and lowering cardiovascular disease. MI alone is a strong stress-ogenic 

factor that leads to PTSD-like symptoms in post-MI patients. Those who already have 

combat-related PTSD have even higher stress symptoms impacting the heart (Lakusic et 

al., 2007). The need for an environment that mitigates the onset and effects of MI in those 

with PTSD is evident. By decreasing triggers to poor health habits and other behavioral 

risk variables, and reducing the need for medication therapy with major side effects, an 

environment like the OPOB will also lower the likelihood of cardiovascular disease-

related mortality. The OPOB design is meant to enhance self-regulation of symptoms that 

have been found to create dysfunction in the autonomic modulation of the heart rate other 

adverse coronary events.  
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The OPOB should be considered when treating both active duty military 

personnel with PTSD and veterans with PTSD to reduce mortality incidences caused by 

cardiovascular abnormalities during sensitive operations, and to reduce the overall 

mortality rate in veterans. As an adjunct to cognitive behavioral therapy, the OPOB will 

mitigate PTSD-related symptoms through breathing mediation, a biofeedback process 

known to improve autonomic cardiac balance in PTSD patients and PTSD patients with 

MI (Polak, Witteveen, Denys, & Olff, 2015). The OPOB’s potential for improving HRV 

in post-MI patients with PTSD warrants further investigation. Investigation is also 

warranted into how specific built-environment impacts can be combined with other forms 

of therapy to improve quality of life in post-MI individuals with PTSD.  

Conclusion  

By reducing both psycho-social and physiological PTSD-related stress factors, the 

OPOB can also reduce the elevated risk of PTSD-related mortality and instead enable 

those with PTSD and their healthcare providers to reinvest in quality of life and 

approaches to self-healing.   
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CHAPTER 3: 

COMPOUNDED STRESSORS OF PTSD THROUGH MISDIAGNOSIS AND 

CHRONIC PAIN 

PTSD, Hallucinations, and Chronic Pain 

Chapter 3 reviews the compounded stressors of PTSD including how PTSD 

mimics other disorders which can lead to misdiagnosis and how other traumas can lead to 

increased stress, creating a domino effect of compromises to PTSD symptoms and overall 

health. More specifically, this chapter focuses on hallucinations (both auditory and 

visual) and chronic pain.  

Underlying Similarities and Differences Between PTSD and Schizophrenia  

Hearing voices, otherwise known as auditory verbal hallucination (AVH), 

common in three out of four people diagnosed with schizophrenia, has also been found in 

individuals with PTSD (de Bont et al., 2013; McCarthy-Jones & Longden, 2015). AVH is 

common in military veterans with PTSD, on average ranging from 50% to 67% 

(McCarthy-Jones & Longden, 2015). McCarthy-Jones and Longden (2015) determined 

that PTSD-related AVH is like AVH in schizophrenia because both forms of AVH are 

caused from traumatic life events. Their study demonstrates the relationship AVH has to 

trauma and explores potential low-stimuli environmental treatment options. This research 

will help develop OPOB-C and OPOB-TE units that incorporate low stimuli as a means 

of AVH treatment within the built environment.  

Others argue that the nature of PTSD-AVH is different because it is subjectively 

distinct while SZ-AVH is not (McCarthy-Jones & Longden, 2015; Vercammen, 2009). In 

other words, PTSD-AVHs imitate idiosyncratic emotional conditions based on 
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experience (i.e., are ego-syntonic), sometimes referred to as “pseudo hallucinations,” 

whereas SZ-AVHs project internal, ego-based conflicts externally and can result in 

dangerous behavior (i.e., are ego-dystonic) (Joseph, Victor, & Rimona, 2011; 

Vercammen, 2009). Brewin and Patel (2010) found that some patients with PTSD regard 

their AVHs as manifestations of their own thoughts; the researchers argued that these 

AVH experiences are dissimilar from the distinct “psychotic processes” that those with 

schizophrenia undergo.  

In a study by Anketell et al. (2010), researchers found that some patients with 

PTSD identified their AVH as “experienc[ing] [AVHs as] ego-dystonic or alien to the 

extent that they were endowed with the qualities of [an] entirely separate entity or person 

(p. 28). Several studies that have analyzed AVH in PTSD indicate that both individuals 

with PTSD-AVH and SZ-AVH can have either ego-syntonic or ego-dystonic auditory 

verbal hallucinations, but that those with PTSD experience a lower percentage of ego-

dystonic hallucinations (37% compared to 67% in Schizophrenia) (Anketell et al., 2010; 

Jessop, Scott, & Nurcombe, 2008; McCarthy-Jones, Trauer, Mackinnon, Sims, Thomas, 

& Copolov, 2012; Scott, Nurcombe, Sheridan, & McFarland, 2007; Simon, Umbricht, 

Lang, & Borgwardt, 2014; Smeets, 2014).  

The DSM-5 notes that there are no differences between rates of running 

commentaries or conversing voices in patients with PTSD and patients with psychotic 

disorders (McCarthy-Jones & Longden, 2015; Shedler et al., 2010). Butler, Mueser, 

Sprock, and Braff (1996) argued that PTSD-AVH takes the form of auditory flashbacks 

(re-experiencing of auditions surrounding the trauma) while those with schizophrenia do 

not. In a separate study, Braakman, Kortmann, and Van den Brink (2009) argued that 
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PTSD-AVH is episodic or flashback-oriented, unlike the continuous hallucinations 

experienced in SZ-AVH. Frequency and duration of PTSD-AVHs were found to be 

lower, hallucinations more derogatory, and subject distress greater, than in SZ-AVHs 

(Jessop, Scott, & Nurcombe, 2008; McCarthy-Jones & Longden, 2015).  

The following findings show that PTSD-AVH and SZ-AVH appear highly similar 

phenomenologically and that while differences do appear, they tend to be quantitative 

rather than qualitative (McCarthy-Jones & Longden, 2015). Overall, AVHs in both PTSD 

and schizophrenia are related to trauma under four themes: humiliation, intrusiveness, 

threat, and guilt. Most individuals who experience AVH have noted that the content of 

their hallucinations could be related to earlier emotionally overwhelming events 

(McCarthy-Jones & Longden, 2015); the hallucinations consist of both voices and images 

of the adverse events that overall relate to the individual in an indirect/thematic way 

rather than forms of re-expereincing. Finally, Ehlers and Clark (2000) claimed that 

PTSD-AVH is a “re-experiencing phenomenon” to process traumatic experiences. 

Mirror-gazing psychotherapy. Constructing a low-stimulation OPOB 

environment that mitigates trauma-related PTSD triggers becomes more relevant with the 

above findings. The OPOB can integrate interior aesthetic elements that ease the 

intrusiveness of traumatic memories, such as providing reflective surfaces to enable 

mirror-gazing psychotherapy. This form of therapy combines psychocorporal, cognitive, 

and neurolinguistic components holistically, through a process referred to as eye 

movement desensitization and reprocessing (EMDR). Emotional states/reactions are 

confronted visually, inducing self-acceptance and increasing relaxation (Horowitz, 2002; 

Gabbard, 2007; Miller, 2015).  
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The OPOB is not intended to stop hallucinations or prevent access to memories 

(aka “situationally accessible memory” or “SAM”), but rather to allow this processing to 

be voluntary, thus reducing the hypertension and arousal associated with involuntary 

triggering (Bentall, Wickham, Shevlin, & Varese, 2012; Brewin, Dalgleish, & Joseph, 

1996). This environment will allow both active duty members of the military and 

veterans with PTSD to have better control over AVH episodes by encountering positive 

stimuli. Thus, re-experiencing phenomena related to traumatic experiences will transform 

into controllable cognitive processing that is data-driven rather than conceptual, leading 

to more accurate encoding of whatever insight or emotion the AVH is trying to relay 

(Waters, Badcock, & Maybery, 2006). In this context, the OPOB’s function is to help 

individuals with PTSD form relationships among their senses, inherent values, internal 

feelings, and external awareness that explains their bodily states and consciousness, 

provides beneficial self-control, and reduces urges to self-shame or self-injure (Gabbard 

& Kay, 2001). Via the OPOB, individuals with PTSD can accept their autobiographical 

memories, reduce hypervigilance, and form therapeutic lifestyles (McCarthy-Jones & 

Longden, 2015).  

PTSD and Chronic Pain 

Biopsychosocial models suggest that pain is not just a biological process, 

involving the transmission of sensory information about the tissue damage to the brain, 

but instead is the product of interactions among biological, psychological, and social 

factors. All factors influence a person’s experience of pain, including the intensity, 

duration, and consequences (Boyer & Paharia, 2008). In addition, there is the cognitive-

behavioral (CBT) model that emphasizes the importance of social support in mitigating 
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chronic pain. This social factor is another reason for building and using the OPOB design 

in areas of high armed conflict; the OPOB-TE encourages and maintains morale between 

military personnel with PTSD and their peers (Beavers, 2011; Jennings, 2014). In terms 

of coping strategies and outcomes related to optimal pain management, the CBT model 

further indicates that continued constructive activity and emotional wellbeing, or, 

conversely, increased pain, disability, and affective distress are selectively reinforced 

based on environmental factors (Kerns, 1994).  

Success in coping with stress requires three factors in the context of PTSD: a 

moderate level of pain, increased confidence in the “family’s” ability to respond 

effectively to one’s pain in the future, and reinforcement through repeated and consistent 

strategies to address the pain (Linehan, 1993).  

Much research discusses the existing relationship between chronic pain and 

comorbid conditions such as depression, anxiety, and addictive disorders (Banks & 

Kerns, 1996; Dersh, Polatin, & Gatchel, 2002; Ilgen, Zivin, McCammon, & Valenstein, 

2008). Chronic pain with PTSD is considered a secondary injury following trauma. 

Twenty to thirty percent of individuals with PTSD who also seek outpatient treatment 

report a chronic pain condition; reports of PTSD-related chronic pain increased from 20% 

to 85% in military veterans or firefighters (Asmundson & Nicholas Carleton, 2005; 

Asmundson & Taylor, 2006). PTSD patients with chronic pain also experience higher 

than average rates of depression and anxiety disorder because of heightened sensitivity to 

stimuli related to previous trauma experiences (Boyer & Paharia, 2008; Otis, Keane, & 

Kerns, 2003; Wiech & Tracey, 2009). Behaviorally, those with PTSD-related chronic 

pain tend to become reclusive or hypertensive due to the fear of pain-arousing sensations 
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(Vlaeyen & Linton, 2000). Depression prevalence is estimated at 30% to 54% in those 

with chronic pain and at 24% to 67% in those with substance abuse disorders 

(D’Agostino, 2010; Sharp, 2004). PTSD-related chronic pain remains consistent with 

age, regardless of other emotional disorders (Boyer & Paharia, 2008; Goleman, 2006; 

Silvers et al., 2013). The consistency of chronic pain suggests that anyone with PTSD at 

any age can enter OPOB-C or OPOB-TE therapeutic spaces and experience measurable 

reductions in pain.  

Conclusion  

Those with PTSD suffer daily from more than one diagnosed condition; many 

also experience continuous pain and visual and audio over-stimulation. PTSD is not 

simply a psychological impairment and imbalance but a physical imbalance that is not 

readily visible. Because there is often no exterior representation of internal PTSD-related 

conditions, additional trauma can result through misdiagnosis and lack of support. 
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CHAPTER 4: 

UNDERSTANDING PTSD MENTAL AND COGNITIVE PROCESSING 

How the OPOB Center and OPOB Transportable Encasement Can Mitigate PTSD  

Chapter 4 provides an understanding of the mental and cognitive processing 

function of those with PTSD. The chapter introduces the OPOB role in understanding the 

relationship of these two functions helping those with PTSD. OPOB refers to the the 

OPOB-C and OPOB-TE designs that are expected to mitigate health concerns in those 

with PTSD. 

This chapter examines the importance of consciousness and mental and cognitive 

processing, two elements that can occur because of chemical imbalances in the brain. 

Understanding the relationship of these two elements with PTSD will further clarify the 

OPOB’s role in helping those with PTSD. I argue that the key to managing PTSD is 

opening the neuropathways to clearer consciousness and more effective information 

processing, thus allowing individuals with PTSD to make sense of the trauma embedded 

in triggered flashbacks. In turn, healing can occur relatively quickly because internalized 

stigmas are lessened, and the fear associated with the potential of experiencing flashbacks 

diminishes significantly, leading to calm, stable, and controlled mental processing. 

Understanding Consciousness  

In Physics of Life Reviews, Penrose and Hameroff (2011) described consciousness 

as being derived from a deeper level and finer scale of activities within the brain's 

neurons called quantum vibrations. Pitkanen (2014) found that quantum vibrations occur 

in “microtubules” within brain neurons, suggesting that brainwaves are also present in 

microtubules. The importance of this claim is that, if true, it changes the standpoint on 
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treating people with mental, neurological, and cognitive conditions, including PTSD. By 

concentrating on deeper level microtubule vibrations, we can potentially tap into mood 

and forms of brain injury (Pitkanen, 2014). Through elements like ultrasound waves we 

are equalizing the microtubule quantum vibrations and EEG (discussed earlier as “beat 

frequencies” of the heart and lower EEGs being a primary cause of death for those with 

PTSD). This information is a breakthrough because it allows for OPOB to be valid in 

distributing non-rigorous self-treatment to improve mental, neurological, and cognitive 

ailments by altering the microtubule quantum vibrations through anharmonic vibrations 

and a connection to natural elements and geometries found within this universe (Penrose 

& Hameroff, 2011). The OPOB complies acoustically and visually with the “Orch OR” 

(Orch refers to the “orchestrated” aka coordination of synaptic inputs and memory stored 

in the microtubules within the brain's neurons and produces the quantum vibrates that 

induce mood; while the OR refers to “objective reduction”) and overall meaning that the 

Orchestrated objective reduction (Orch-OR) is a hypothesis that consciousness in the 

brain originates from processes inside neurons, rather than from connections between 

neurons (the conventional view) theory of consciousness.  

Van de Bogart and Forshaw (2016) noted that this implies that consciousness is 

awareness and is dependent on how our neurons are processing. External stimuli induce 

internal stimuli and vice versa therefore a human built environment that mimics natural 

geometries found in nature, in combination with texture emphasis and pleasing frequency 

distribution through a device, will mitigate symptoms of PTSD by balancing chemicals, 

neuron activity, and neural pathway imbalances.  
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Neural computation. Scientifically, cognitive brain functions such as sensory 

processing and disciplined behaviors are known as neural computation, which have an 

EEG of 50-90 Hz (Hameroff, 2010; Etkin, Büchel, & Gross, 2015). Neural computation 

is the basis for emotional regulation, something that is imbalanced in those with PTSD 

(Georgopoulos et al., 2010). In psychological studies, it is known that the feedback loops 

within the neurons lead to impairments in flexibility of emotions, thus increased positive 

environmental exposures and interactions will help cognition and overall brain function 

(Diamond, 2009; Pitman, 1997; Samsonovich & Nadel, 2005; Wang & Krystal, 2014). 

The OPOB is a center and transportable encasement that enhances positive imprints on 

the brain and acts as a bridgeway between the interplay of biology and the environment 

(Diamond, 2009). By taking the mental disorder that’s derived from fear and placing it in 

a peaceful environment such as OPOB the individual can start to self-rehabilitate by 

decreasing the chaotic neural computation (Shalev, Rogel-Fuchs, & Pitman, 1992; Suvak 

& Barrett, 2011).  

Furthermore, learning, memory, and long-term potentiation (LTP) are supported 

by factors microtubules, which leads to further encoding synaptic information at 

intraneuronal molecular sites. Intraneuronal molecular sites are for memory storage, 

processing, and distribution (Hameroff, Craddock, & Tuszynski, 2010). By looking at 

ratios of spatial dimensions and geometry we can develop an appealing environment that 

helps molecular memory encoding and relieves symptoms of PTSD (Hameroff, 

Craddock, & Tuszynski, 2010). Put simply, this means that physical perception helps 

memory, stimuli in the environment helps with selective attention because of the 

reception of information (Chun & Turk-Browne, 2007; Luck & Vogel, 1997; Paulsen & 
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Moser, 1998). By placing an individual with PTSD in a non-stressful environment, such 

as OPOB, we can expect improvements in the ability to process information, and have 

better cognitive and memory retention (Chun & Turk-Browne, 2007; Kessels, 2003; Luck 

& Vogel, 1997; Paulsen & Moser, 1998; Phelps, 2004). Placing an individual within a 

mimicked natural environment with stimuli like that found in an exterior environment, 

but with an enhanced tranquility of those elements, such as the OPOB, can reduce 

symptoms of PTSD or even reduce the onset of it in high stress jobs, such as that our 

military is subjected to in warfare (Aimone, Wiles, & Gage, 2009).  

Stability and consciousness. In conclusion, consciousness needs to occur on a 

stable level for there to be a connection to surroundings without overstimulation or 

heightened experience. With proper consciousness comes the ability to be open to 

perception that is positive, thus resulting in the ability to process and store memory at 

normal or heightened rates. This consciousness would be very beneficial for those with 

PTSD and is the goal of the therapeutic OPOB center and transportable encasement. 

OPOB can help reduce the rate of military members getting PTSD and mitigate the 

symptoms of veterans with PTSD because it induces the uncoiling of fragmented 

memories and leads to acceptance and recovery of traumatic incidences.  

Biomedical Systems and Methods 

The human brain is capable of processing large amounts of information in both 

simple and complex manners, meaning that it is continuously receiving and translating 

sensory information (Hogle, Lederer, & Tyler, 2007; Tyler, Danilov, & Bach-y-Rita, 

2005; Tyler, Danilov, Bach-y-Rita, & Bach-y-Rita, 2007; Tyler, Danilov, & Bach-y-Rita, 

2015). In terms of PTSD, the key sensory information is visual, auditory, olfactory, 
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temperature, and tactile sources. Through processing, movement, and awareness training, 

subjects in other studies have been able to recover and enhance sensory perception, 

discrimination, and memory, as well as demonstrate a range of untapped capabilities 

(Tyler et al., 2005). Translating this into the OPOB through stimuli that will induce 

positive information and an increased capacity of processing can mitigate the onset and 

or symptoms of PTSD. OPOB better expands, accesses, and controls an individual's 

capability to self-evaluate and heal because the stimuli associated with material 

compensation, structure shape, temperature, and mimic of ratios found in nature as well 

as mimics in natural environments will alter the brain and body functions to move past 

negative alterations associated with stress and trauma. OPOB can keep more individual’s 

in active duty and provide more veterans with stable lifestyles.  

Like the systems and methods for altering brain and body function, the 

therapeutic OPOB transportable encasement and center design would be able to achieve 

the same thing through the senses, thus treating PTSD and the symptoms related to the 

exposure of warfare. The therapeutic space would provide enhanced physical and mental 

health and performance through sensory substitution, sensory enhancement, and related 

effects. The primary goal of these therapeutic OPOB environments would be mental and 

sensory enhancement that would trickle down into the reduction of PTSD symptoms.  

Conclusion  

Through understanding consciousness and its role in PTSD, as well as how and 

why processing occurs, one can understand the mental stressors of those with PTSD. By 

balancing the mind, PTSD can be prevented and controlled. By understanding their past, 

individuals with PTSD can move into the present and then be able to envision their 
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future. Through processing traumatic events, individuals can have a normal social life 

rather than dwell on partial visions, known as flashbacks. 
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CHAPTER 5: 

ELEMENTS OF A RESILIENT LIFE 

How Processing Affects the Life and Behavior of Those With PTSD 

Chapter 5 discusses how processing (both over and under processing) affects the 

life and behavior of those with PTSD. The act of processing and responding with 

resilience to life choices after being diagnosed with PTSD is individualized, creating a 

need for innovative yet individualized designs. This chapter also ties reviews of clinical 

phenomena to design to clarify what stimulation in cognition does to those with PTSD. 

Neuropathy and Behavioral Neuroscience  

According to brain stimulation research, auditory hallucinations are more 

characteristic of idiopathic psychiatric disorders than of neuromedical or toxic disorders 

(Cummings & Mega, 2003). Auditory hallucinations in PTSD have led to a misdiagnosis 

of schizophrenia, however, PTSD individuals also often experience olfactory 

hallucinations (phantosmia) detecting smells that aren't there (Kern, 2012), and tactile 

hallucinations (sensation of physical contact with an imaginary object (Choong, Hunter, 

& Woodruff, 2007; Cummings & Mega, 2003). Mood congruent hallucinations could 

also occur because of depression, all of which can lead to further behavioral problems 

(Cummings & Mega, 2003). 

Auditory hallucinations are found in individuals with PTSD because of the areas 

in the brain that have been damaged or are dysfunctional. A study of brain images from 

war veterans with PTSD who had experienced a range of trauma-producing events 

identified three brain regions that had unusual activity (Cummings & Mega, 2003). Scans 

of the cognitive tests revealed that the deep temporal lobe, prefrontal cortex, and dorsal 
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anterior cingulate cortex were negatively impacted from the trauma(s). With unusual 

activity, the neural pathways get over stimulated, resulting in an overload that leads to 

auditory hallucinations to try and process information. 

Behavioral Responses: Stimulus and Processing  

In a cognitive case study, Weber (2008) discussed the biases associated with 

PTSD and information processing and found evidence that PTSD has increased 

sensitivity to general emotional information processing. This is supported by 

neuroimaging studies that identify increased brain activity during traumatic cognition, 

especially in areas called affective networks (amygdala, orbitofrontal, and anterior 

cingulate cortex) (Anderson & Kiehl, 2012; Weber, 2008). Additional research suggests 

there that traumatic conditions may interfere with neural cognition and provide evidence 

of abnormal neutral stimulus processing in those suffering from PTSD (Chemtob, et al., 

1988; Elzinga & Bremner, 2002).  

PTSD individuals do perform poorly in a variety of neuropsychology tasks that 

involve attention and memory. Functional neuroimaging has been used to indicate 

abnormal results in PTSD during neutral stimulus processing (Moore, 2009; Vasterling, 

Verfaellie, & Sullivan, 2009; Weber, 2008). All evidence from event-related potentials 

and function tests support that abnormal neutral stimulus processing occurs (McPartland, 

Dawson, Webb, Panagiotides, & Carver, 2004; Stanford, Vasterling, Mathias, Constans, 

& Houston, 2001).  

Researchers agree that PTSD can be a life-threatening experience, with intense, 

often overwhelming feelings of horror, fear, or helplessness (Kulich, Mencher, Bertrand, 

& Maciewicz, 2000; Maercker, 2007; Mishne, 1997). Symptoms of PTSD include stress, 
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phobia, panic attacks, and depression, as well as recurrent traumatic memories (including 

flashbacks and nightmares) (Vieweg, Julius, Fernandez, Beatty-Brooks, Hettema, & 

Pandurangi, 2006; Weber, 2008). To deal with such symptoms, usually individuals with 

PTSD avoid traumatic cognitions through withdrawal and emotional numbing and 

hyperactive stress responses. For this reason, desensitization of peripheral autonomic 

responses to traumatic cognitions may play an important role in recovery from PTSD 

(Weber, 2008).  

PTSD is a chronic and debilitating disorder that has persistent acute stress 

reaction that can resolve but be triggered by associated experiences later in life (Weber, 

2008; Friedman, Resick, Bryant, & Brewin, 2011; Shear et al., 2011). PTSD affects 15 to 

30% of combat and disaster survivors and 18 to 42% of those with physical injuries 

(Clark, 1991; Weber, 2008). Despite its being associated with genetic risk, prior stressful 

events, and compromised social support systems, the key determinants to triggering 

PTSD are proximity, intensity, and duration of trauma(s) (Alexi, 2015; Goldberg & 

Goodyer, 2014; Weber, 2008). How, then, does this finding affect appraisals 

(assessments) made by processing information and the integrity (stability) of the 

cognitive systems that lead to the ability to endure cognitive and emotional changes that 

at times can be manic in PTSD? 

One theory of cognition within those with PTSD is that there is a failure to 

resolve an intense emotional experience; they suffer from having to re-adapt to life with 

persistent, intrusive, recollection of the incident (Weber, 2008; Shalev, 2008). The 

traumatic memories can be triggered by any cues that resemble or symbolize the trauma, 

through what is called a process of associative conditions that lead to anxiety and 
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hypervigilance (Dalgleish & Power, 2004; Fearon & Mansell, 2001; Weber, 2008). 

Traumatic recollections can occur in many neutral circumstances, lending greater 

potential for otherwise neutral cues to trigger intrusions, which increases the pressure to 

be vigilant for diverse cues (Fearon & Mansell, 2001; Weber, 2008). Additionally, 

avoidance can amount to an intense emotional numbing and withdrawal, including apathy 

for enjoyable activities and loss of empathy and intimacy with others (Weber, 2008). It 

has been noted that such states of intrusion and avoidance are called cyclical patterns of 

gradual adaptation to trauma and in this instance, there is extreme tension between such 

states which may prolong the process of resolution.   

PTSD and avoidance. PTSD patients who have extreme avoidance have a higher 

risk of hindering adaptive interactions with new circumstances, ultimately leaving the 

person in a trauma response pattern (Brewin, Dalgleish, & Joseph, 1996; Bryant & 

Harvey, 1995; Creamer, Burgess, & Pattison, 1992; Horowitz, 1993; Weber, 2008). For 

this reason, reconciliation with the traumatic event and its consequences entails 

significant affective and cognitive dissonance (Festinger, 1957; Fornell & Larcker, 1981; 

Weber, 2008). Events that individuals deal with to produce PTSD go against the belief of 

safety and invulnerability, usually promoting a reassessment of personal security and the 

risks of danger in the environment (Sweeney, Matthews, & Lester, 2011). The replaying 

of traumatic memories may help to extract more information about what exactly 

happened and why it happened which can be incorporated into a new worldview that will 

shape the future expectations and values of the individual with PTSD (Brett & Ostroff, 

1985; Weber, 2008). The OPOB is meant to help with the processing of memory so those 
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with PTSD can accept the trauma and move forward, thus minimizing the triggers and 

flashbacks that are common within PTSD. 

Actions, outcomes, self-efficacy, and PTSD. There is a relationship between our 

actions and outcomes as part of our self-efficacy (Bandura et al., 2003; Markus & Nurius, 

1986; Weber, 2008; Weiner, 2000). Habitual patterns, general motivation, and affective 

dispositions are affected and redirected by those with PTSD (Roemer, Harrington, & 

Riggs, 2002; Sheldon, Williams, & Joiner, 2008; Van der Kolk, 2006; Weber, 2008). In 

terms of action and relationships, PTSD is attributed by a negative event to external, 

stable, and uncontrolled sources, and lack of perceived control over a negative life may 

result in low self-efficacy, helplessness, and depression (O’Leary, Alday, & Ickovics, 

1998; Weber, 2008; Ursin & Eriksen, 2004). In addition, any positive event can be 

unaccounted for and seen as equally uncontrolled and not due to self, resulting in a lack 

of pride or self-esteem for achievements (Borkowski et al., 1990; Weber, 2008). 

Cognitively there is a fearful perception of the environment and expectations of 

uncontrolled danger causing hopes and desires to act positively to waver (Carlson & 

Dalenberg, 2000; Weber, 2008). Individuals with PTSD who attempt to confront stressful 

interpersonal relations tend to have an emotion-focused instead of a problem-focused 

strategy. This means that rather than acting they tend to withdraw into feelings of distress 

and helplessness (Bleich, Shalev, Shoham, Solomon, & Kotler, 1992; Hoggarth, & 

Murphy, 2007; Nezu & Carnevale, 1987; Porges, 2011; Solomon, Bleich, Shoham, Nardi, 

& Kotler, 1992; Weber, 2008).  

Trauma recovery and cognition. Cognition in trauma recovery depends on the 

ability and capacity to attend to the present rather than the past. In 1889, French hypnotist 
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Pierre Janet recognized this dependency between cognition and awareness of the present 

in dealing with treatments for traumatic experiences (Driessen et al., 2004; Peres, 

Moreira-Almeida, Nasello, & Koenig, 2007; Weber, D. L., 2008).  Janet proposed that 

effective treatment required translation of the traumatic representation into narrative 

using hypnotic states that allowed direct manipulation of the trauma experience. Janet 

encouraged alternative, non-trauma mental states, achieved through exterior and interior 

analysis that allowed patients to interact with clarity and purpose in the present (Peres et 

al., 2007; Weber, 2008). My proposed model for OPOB-C and OPOB-TE builds on this 

century-plus old theory because it slows down the perception of time with limited 

negative forms of stimulation to no negative forms of environmental stimulations, 

allowing an individual with PTSD to realize that cognitive experience.  

Cognitive interruption and PTSD. With cognitive interruption, one may not 

only experience evoking emotions, but unique memory perspectives and reactions to 

those memories (LeDoux, 1998; Ortony, Clore, & Collins, 1990; Weber, 2008). The 

problem with PTSD is that each case is unique so therapies often need to be combined or 

crossed to accommodate the lack of full episodic memories (Rice & Elliott, 1996). With 

limited memory due to cognitive interruptions in those with PTSD the individual with the 

condition experiences heightened levels of arousal that typically follows with the 

implication for immediate action. Those with PTSD have strong sensory, affective, and 

action memory traces and vivid snapshots of traumatic experience(s), leaving temporal 

delays inherent in the perception process, which involves integration of information 

distributed across many parallel processing systems (Gronlund, Carlson, & Tower, 2007; 

Hofstetter, 2013; Weber, 2008). Split-second perceptions and reactions can make the 



  LXIII 

difference between life and death in traumatic situations. However, faster perceptions and 

actions can make it difficult to encode coherent episodic memories. At the same time, 

linguistic narratives cannot be easily translated due to heightened reaction times, which 

induces overwhelming cognitive states and perpetuates the fragmentation of traumatic 

cognitions (Palensky, Palensky, & Clarici, 2009).  

Repetitive memories, too, can lead to sensitization and persistence of traumatic 

experiences, with the potential for greater elaboration and consolidation of excessive 

intrusions (Lanius, Frewen, Vermetten, & Yehuda, 2010; McFarlane, Yehuda, & Clark, 

2002; Weber, Clark, McFarlane, Moores, Morris, & Egan, 2005; Yehuda, 2002). Those 

with PTSD are more likely to interpret novel events as threatening, which limits their 

ability to return to a neutral state of cognition (Garland, Fredrickson, Kring, Johnson, 

Meyer, & Penn, 2010; Millan et al., 2012; Suway & Fox, 2012). 

PTSD patients are more sensitive to visual or auditory sounds associated with 

trauma (Van der Kolk, 1997). The research on cognition and response to stimuli provides 

the foundation for the need to create a therapeutic transportable encasement to aid in 

recovery and mitigation of symptoms of those with PTSD. 

PTSD and Generalized Sensitivity to Threatening Situations 

Fragmented memories and response to stimuli in PTSD are a symptom of 

dysfunctional neural systems involved in the evaluation and integration of experience 

(McCleery & Harvey, 2004; Peres, McFarlane, Nasello, & Moores, 2008; Schore, 2002; 

Van der Kolk, 2004; Weber, 2008). The OPOB, with regulated types of visual and 

auditory stimuli, can help with balance in all several brain systems that are impaired after 
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a traumatic event, leaving one with PTSD. OPOB centers and transportable encasements 

help mitigate the onset of PTSD because of their stabilizing impact on stimuli.  

Event-Related Potential and PTSD 

Several studies examined the relationship between ERPs (event-related potentials) 

and symptom profiles and severity of PTSD (Javanbakht, Liberzon, Amirsadri, Gjini, & 

Boutros, 2011; Picton, 1992). One reason for acknowledging studies on ERPs and 

symptoms of PTSD is that they allow us to identify processing abnormalities and 

understand the event-potential effects pertaining to the level of illness and severity within 

those with PTSD (Javanbakht, Liberzon, Amirsadri, Gjini, & Boutros, 2011).  

There are a limited number of studies into cognitive processing abnormalities 

related to PTSD, but evidence demonstrates that these abnormalities occur (Brewin, 

2001; Javanbakht et al., 2011). Understanding the consistent patterns of information 

processing will inform the design of OPOB centers and transportational encasements to 

improve brain functioning (Javanbakht et al., 2011; Lewis & Todd, 2007).   

Additional studies reported sensitization stimuli and dampening of this response 

to the neutral stimuli (Javanbakht et al., 2011). This and other research supports the 

importance of using natural stimuli to balance and improve information processing in 

those with PTSD.  

Conclusion  

This chapter addresses ways in which interpretation, processing, and behavior in 

individuals with PTSD can be evaluated, understood, and modulated to achieve healing. 

Cognitive and neurological vulnerability to traumatic-memory triggers can be mitigated 

in an OPOB environment, which has the potential to supplement other forms of therapy. 
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The OPOB environment also helps diminish the numbness, dissociation, and self-

harming impulses commonly associated with untreated or misdiagnosed PTSD and 

promote proactive self-healing.   
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CHAPTER 6: 

NEUROSCIENCE AND THE BUILT ENVIRONMENT 

How the OPOB-TE Enables Self-Healing Therapy 

Chapter 6 reviews how neuroscience blends with architectural design to help 

individuals with mental and physical disabilities, especially those suffering from PTSD. 

The chapter reviews the importance of neuroscience in architecture, ways to incorporate 

findings of neuroscience research in design, and the history of blending neuroscience and 

architecture to enable health and wellbeing.  

Neuroscience in Architecture 

Neuroscience in architecture is one way the design world is taking charge of 

helping citizens with both mental and physical disabilities. The importance of architects’ 

consulting neuroscience to create future construction agendas cannot be underestimated; 

however, few architects combine both disciplines to design built environments, so those 

that do are a specialized small branch of architecture (Eberhard, 2009a, 2009b, Havelka, 

2017). Additionally, work in this area still tends to be theoretical. 

The purpose behind the OPOB-C and OPOB-TE is to enable self-administering 

therapy that leads to positive cognitive activity that mitigates the effects of PTSD. 

Providing positive sensory and perceptual influences within the built environment not 

only boosts health, but also allows occupants to achieve better life performance 

(Eberhard, 2009a, 2009b; Havelka, 2017). That said, the soundness of structures that 

consider memory creation and stress reduction will decrease the negative imprints found 

currently in the built environment (Havelka, 2017). In such a context, the OPOB-C and 

OPOB-TE are designed to execute key neuro-architectural elements and mitigate the 
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effects of PTSD. The partnership between neuroscience and architecture has historic 

roots in holistic philosophy, reinforcing the multisensory design theory driving the OPOB 

center and transportable encasement design through the inclusion of stimuli and calming 

spatial, textural, and natural elements.  

A series of case studies supports the potential of combining both neuroscience and 

architecture through findings that demonstrate that neuro-pathways are influenced by 

natural light, geometrical elements, and acoustics (Eberhard, 2009a, 2009b; Havelka, 

2017). In other words, textures, material composition, and overall aesthetics within a 

structural design become critical to creating spaces that influence any human response 

(Malgrave, 2010; Havelka, 2017). To this end, the OPOB-C and OPOB-TE will use 

geometrical design elements that create a naturally calming environment that nurtures 

occupants who struggle with traumatic memories.  

The OPOB center and transportable encasement is also designed to influence 

behavior through color emphasis, which encourages individuals to form favorable 

perceptions of what a built environment can offer (Eberhard, 2009a, 2009b; Havelka, 

2017). The OPOB center’s and transportable encasement’s space design is intended to 

expand the ability of the building industry to supply materials that accommodate modern 

expectations and practices related to health and wellbeing. Sternberg and Wilson (2006) 

found that human responses to the built environment are critical to mood and core to 

neurological development and stabilization. Architecture as an art provides an aesthetic 

as well as material link to the relationship between human responses to the built 

environment (Mallgrave, 2010; Havelka, 2017). In this respect, natural materials used to 
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framework the OPOB center’s and transportable encasements are crucial to bringing 

about repetitive actions within the space. 

In neuroscience, emotions can be responses to senses stimulated by elements 

within built environments (Eberhard, 2009a, 2009b; Havelka, 2017). The OPOB-C and 

OPOB-TE are designed to forge a connection to the hypertensive emotions experienced 

by those with PTSD and re-stabilize them through elements such as curvature, texture, 

geometry, and color contrast. The design of a built environment can influence creativity 

which can in turn enhance cognition in those with PTSD (Mallgrave, 2010; Sternberg & 

Wilson, 2006; Havelka, 2017). With a clearer understanding of how their minds are 

processing trauma, individuals with PTSD are more likely to achieve self-acceptance and 

self-healing. 

Understanding experience, traumatic and otherwise, is what makes the 

transportable encasement framework innovative. The transportable encasement is 

designed to mitigate early symptoms of PTSD by helping to restore balance to human 

functions that are imbalanced thus addressing individual health and wellbeing (Eberhard, 

2009a, 2009b; Havelka, 2017; Mallgrave, 2010; Sternberg & Wilson, 2006). From the 

perspective of the OPOB design, PTSD challenges existing conceptual and sensory 

boundaries. In this context, people with PTSD are not perceived as broken; instead, what 

we call the “norm” or “normal” is redefined. This understanding of PTSD has led to new 

implications for the design of the OPOB environments. For this reason, the OPOB-TE 

and OPOB-C are both innovative structures. 

Conclusion   
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Neuroscience in architecture can alleviate symptoms of PTSD by addressing 

stimuli that trigger those symptoms. The types of stimuli used in an architectural space 

can determine how a person reacts to and processes events, things, and people in his or 

her surroundings. In reaction to their perceptions, those with PTSD can engage in their 

self-healing process.  
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CHAPTER 7: 

REGULATING SYSTEMS AND PTSD 

Environmental Stimuli That Can Affect Those With PTSD 

Chapter 7 reviews the three types of environmental stimuli that can affect those 

with PTSD: thermal comfort, color, and sound (including ultrasound waves). The chapter 

also reviews how these three environmental stimuli can be incorporated into the OPOB 

design envelope. 

Thermal Comfort 

The term “thermal comfort” refers to the body’s ability to regulate its internal 

temperature effectively in response to external stimuli. In a built environment, the ability 

of the space to self-adjust in response to exterior conditions can increase occupants’ 

physical (thermal) comfort. For those with PTSD, increased thermal comfort can help 

reduce symptoms and risky behavior. The OPOB design considers not only the potential 

thermal-comfort needs of people with PTSD but also the architectural mediums necessary 

for obtaining individualized levels of thermal comfort. 

Various elements for addressing thermal comfort would be incorporated into 

individual OPOB-TE designs: type of conditioning system and comfort controls, the need 

for passive or green technology, and well-researched standards for choosing and 

incorporating elements that mitigate the effects and symptoms of PTSD. Guidelines for 

achieving these standards can be obtained by researching net-zero or LEED guidelines 

for hospital environments and combining those guidelines with neuroscience findings 

related to PTSD (Bluyssen, 2009; De Dear, Brager, Reardon, & Nicol, 1998; Hollies & 
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Goldman, 1977; Nikolopoulou, Baker, & Steemers, 2001; Wenger, 1988; Wilson, 

Halvey, Brewster, & Hughes, 2011).  

Color Stimuli  

Synesthesia impairment (referring to the inability to blend the senses) is 

associated with PTSD and studies have shown that this impairment is important to 

understanding PTSD (Faase, 1997; Hoffman, Zhang, Erlich, & Boscarino, 2012). This 

section discusses color stimuli and how it affects veterans’ visual perception when they 

have the condition. Hoffman et al. (2012) studied 700 veterans with PTSD who had at 

least one warzone deployment or high combat exposure and showed significant visual 

perception impairments associated with neurological dysfunction. Research in color types 

associated with letters and numbers was conducted and showed a disconnection between 

feedback from regions that extract visual forms. Using evidence that color perception is 

important with shape for those with PTSD, this thesis will demonstrate how color is 

relayed to design the exterior and interior of OPOB. Ensuring that color emphasis is 

associated with OPOB allows those with PTSD to reconnect to the intrinsic link of visual 

features of the environment (Gil & Le Bigot, 2014). It also helps strengthen information 

processing.  

Gil and Le Bigot (2014) studied how color can convey messages through 

phylogenetically (biologically) or ontogenetically (emotions that come through the 

experience). The colors in OPOB would help with evaluation processing and increase the 

physiological functions in those with PTSD. Cognition would level out allowing those 

with PTSD to have increased cognition through context and help with memory. Color 

based on their meanings will help those with PTSD connect to their built environment. 
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Green can be one of those colors because it relates to pleasantness, calmness, happiness, 

and overall increased mood. Pink has the same results as green as is known to increase 

positive mood response.  

Understanding Sound 

The process of hearing. The purpose of the outer ear is to collect and channel 

sound to the middle ear through the auditory canal (Kostek, 2005; Sorensen, 2015). The 

purpose of the middle ear is to transform the sound wave into vibrations that are sent 

through the ossicular chain to the oval window of the inner ear (Sorensen, 2015). To 

summarize the process thus far, a sound wave travels through the auditory canal, which 

hits the CR.  

Sound’s impact on the brain: Neuroscience of music in PTSD. PTSD impacts 

the hippocampus, hypothalamus-pituitary-adrenal axis, amygdala, and prefrontal cortex 

(Lupien, McEwen, Gunnar, & Heim, 2009; Sorensen, 2015). Music stimulates the 

hippocampus, amygdala, nucleus accumbens, the mesolimbic dopamine system, and 

impacts the HPA axis (Chanda, & Levitin, 2013; Sorensen, 2015). Because of its 

interactions with the brain, music can be used for grounding in reprocessing therapies 

(EMDR), as a positive distraction for clients in crisis who have a hard time self-

regulating; music can provoke moods, help identify and name those moods, and by doing 

so reduce cortisol levels, release dopamine, and potentially quicken or ease the therapy 

process (Carr, d’Ardenne, Sloboda, Scott, Wang, & Priebe, 2012; Sorensen, 2015). 

Meta-analyses of the stress-related impacts of sound (Koelsch, 2014; Sorensen, 

2015; van Os, Kenis, & Rutten, 2010) have shown that chronic sound stressors from the 

environment can lead to functional and structural changes in the hippocampus and 
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amygdala. Music has been shown to help the autonomic nervous system by analyzing the 

arousal responses of those who listen to music, such as the respiration rate, heart rate, 

electrodermal skin conductance, blood volume, pulse amplitude and peripheral 

temperature (Brattico, Bogert, & Jacobsen, 2013; Chanda & Levitin, 2013; Le, 2010).  

Music and reduction of cortisol production in PTSD. Music can reduce the 

cortisol production that leads to the life-threatening responses that can be common to 

PTSD. This physiological response is achieved through the stimulation of the 

hippocampus, which is associated with peaceful, joyful, unpleasant, or fearful emotions 

(Koelsch, 2014; Sorensen, 2015). Evidence suggests that using music to stimulate 

positive emotions via the hippocampus and the entire HPA axis can have hormonal 

effects that reduce cortisol levels (Kraus & Canlon, 2012; Koelsch, 2014; Sorensen, 

2015). The HPA axis and the production of cortisol play a significant role in PTSD 

(Bremner et al., 1997; Ehlert, Gaab, & Heinrichs, 2001; Sorensen, 2015). Since it is 

associated with reducing stress-related cortisol levels, music can be used to help reduce 

stress responses in PTSD (Liza, 2011; Sorensen, 2015). Therapeutic sources of music can 

be delivered in both the OPOB-C and OPOB-TE, particularly if PTSD symptoms in an 

active-duty military member or a veteran are triggered and need stabilizing. OPOB 

installations could be included in crisis planning for war zones and high armed conflict. 

One design aspect of these installations would be to minimize chronic auditory stressors 

and help active duty members self-regulate to reduce the onset of PTSD. 

Studies have shown that chronic sound stressors from the environment can lead to 

functional and structural changes in the hippocampus and amygdala (Koelsch, 2014; 

Sorensen, 2015). Exposure to loud, unpleasant sounds on a regular basis (e.g., cries, 
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screams, and yells in combat or domestic abuse) is one example of chronic sound 

stressors related to PTSD and post-event triggers (Hsu, Ryherd, Waye, & Ackerman, 

2012; Kryter, 2013; Raja, 2012; Sorensen, 2015; Whealin, DeCarvalho, & Vega, 2008). 

Reducing the impact of the sounds could potentially reduce the negative triggers of PTSD 

symptoms, not only through music but also through full out sound cancellation, which 

can be achieved in the OPOB design via acoustic insulated wall systems.  

 Music and memories. Music has also been found useful in stimulating and re-

processing memories, which enables those with PTSD to heal from trauma. If clients are 

unable to make progress in therapy because they are not able to recall or reprocess 

traumatic memories and begin the healing process, music can be used to initiate this 

recall process (Forgash & Knipe, 2008; Sorensen, 2015). Before music exposure in an 

OPOB installation, veterans could be taught grounding techniques to prevent them from 

becoming consumed by flashbacks of traumatic events (Batten, Orsillo, & Walser, 2005; 

Sorensen, 2015; Zimbardo, Sword, & Sword, 2012). Music and other sound-cancelling 

sessions in the OPOB would also give the active military member or veteran time to 

process an experience before the session was over. Lastly, OPOB environments would 

have the potential to facilitate self-soothing techniques previously learned during 

therapeutic treatments (Sorensen, 2015). 

Expressing feelings through music. One symptom of PTSD is avoidance of 

places, people, environments, and other stimuli that remind individuals with PTSD of 

traumatic events (Ehlers & Clark, 2000; Sorensen, 2015). Using musical improvisation, 

members in the OPOB center must be aware of others around them and how they can 

contribute to the music (Ansdell, 2002; Sawyer, 2006; Sorensen, 2015). Being able to 
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express feelings through music may also address barriers to healing caused by emotional 

suppression or detachment (Carr, d’Ardenne, Sloboda, Scott, Wang, & Priebe, 2012; 

Sorensen, 2015). 

Addressing Symptoms of PTSD 

Hyperarousal and PTSD. Hyperarousal is another symptom of PTSD (Douglas, 

Southwick, Darnell, & Charney, 1996; Schell, Marshall, & Jaycox, 2004); hyperarousal 

includes poor concentration, an exaggerated startle response, aggression, irritability, 

sleeplessness, and hypervigilance (Sorensen, 2015; Warner, Warner, Appenzeller, & 

Hoge, 2013). An example of an exaggerated startle response from conditioning is when a 

veteran is walking down the street, a lawn mower backfires, and he/she instinctively hits 

the ground (Orange, 2010; Sorensen, 2015). Exaggerated startle responses and 

hypervigilance can be addressed by encouraging the client to tolerate silence and loud 

sounds (Carr et al., 2012; Sorensen, 2015). A safe, predictable environment such as an 

OPOB center could enable an individual to focus on both self-produced sounds and 

sounds made by others sharing the space. Arousal regulation can be addressed in the 

OPOB by fostering relaxation through music that is predictable, slow-paced, has an even 

tempo, and uses standard instruments (Orth, 2005; Sorensen, 2015). The components of 

music found in OPOB centers should be music that produces pleasant emotions (Koelsch, 

2014).  

Drumming to express anger with PTSD. Emotions associated with PTSD are 

anger and irritability, and they can be expressed safely through musical instruments (Carr 

et al., 2012; Sorensen, 2015). Bensimon, Amir, and Wolf (2008) conducted a study on 

soldiers with PTSD using drumming as a physical musical means to effectively express 
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anger associated with the condition.  The rhythms used in this study were a combination 

of basic and complex patterns which can trigger traumatic memories but did so in a safe 

environment. Drumming loudly (forte-fortissimo fff) gave participants a sense of relief, 

satisfaction, and empowerment. The participants described it as “drumming out the rage,” 

thus giving way to a sense of control and confidence (Bensimon et al., 2008; Sorensen, 

2015). OPOB centers could provide a section within the buildings that is acoustically 

controlled and allows for expression of feelings (Bensimon et al., 2008; Orth, Verburgt, 

van Nieuwenhuijzen, & Wijzenbeek, 2006; Sorensen, 2015). In addition, by providing 

space to produce music, OPOB centers can prompt neurogenesis (growth in motor and 

auditory parts of the brain) and neuroplasticity (strengthened neural pathways in the 

brain) (Koelsch, 2014; Sorensen, 2015).  

Music as Narrative Therapy 

Narrative therapy is based on the premise that people are shaped by their story 

(events in their life), and problems can be solved by exploring the effects, meaning, and 

context in which the story was formed (Sorensen, 2015). Music therapy techniques that 

could be continued in OPOB centers would allow veterans with PTSD to create a 

narrative of traumatic experiences (Orth et al., 2006). OPOB centers would be a safe 

vicinity that would allow veterans to transition back into civilian life.  

The focus of OPOB centers is to give veterans voice, expression, power, and 

control over the trauma they faced. OPOB-Cs allow those with PTSD who have had 

previous warzone or high conflict exposure to decide what therapies are best for them. 

These elements in OPOB-Cs can help address the neurological impact music has on the 

brain, and how that could potentially assist with treating PTSD (Sorensen, 2015).  
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The OPOB can also contain elements that produce white noise to desensitize, 

promote memory, and reduce stress caused by hyperarousal (Grillon, Morgan, Davis, & 

Southwick, 1998; Liberzon et al., 1999; Lopez, Bracha, & Bracha, 2002; Peri, Ben-

Shakhar, Orr, & Shalev, 2000). Based on this evidence, both the OPOB transportable 

encasements and private spaces within the OPOB centers will have zero negative noise 

infiltration and be equipped with white noise systems within the framework. A built 

environment like OPOB that can deliver such an intervention between therapies can help 

quicken recovery time and the return to civilian life, or reduce the onset of PTSD in 

active duty members (Peri et al., 2000).  

Ultrasound Therapy—Minimizing Symptoms in PTSD 

Ultrasound is a sound wave with a frequency between 20 kHz and 8 MHz, beyond 

the range of human hearing; it is often used without harm in a variety of medical contexts 

(Bystritsky et al., 2011; O’Brien, 2007; Reznik, 2016; Ridding & Ziemann, 2010; Tan et 

al., 2006).  

Transcranial ultrasound (TUS). Transcranial ultrasound (TUS) refers to the use 

of low-intensity soundwaves to penetrate the skull, particularly in the safe treatment of 

chronic pain and mood disorders (Hameroff et al., 2013; Reznik, 2016). The OPOB 

design can incorporate means of distributing ultrasound waves on an optional basis to 

help reduce PTSD symptoms or onset. The more therapeutic options that the OPOB 

provides active and retired military personnel, the greater chance of their either remaining 

successfully on active duty or reintegrating smoothly into civilian life.  
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Using ultrasound waves within the OPOB could reduce worry that impacts stress 

in those with PTSD thus reducing hypertension, which greatly affects other symptoms 

and increases health risks, due to high HRV. The US Army is currently using ultrasound 

therapy as a treatment and OPOB would allow this to be used by those patients on their 

own time, as well as in war zones or high armed conflict installations to create a greater 

impact and help higher numbers of individuals within the military (Thuras, Polusny, & 

Lim, 2016).  

Conclusion  

Chapter 7 reviews the three types of environmental stimuli that can affect those 

with PTSD: thermal comfort, color, and sound (including ultrasound waves). The chapter 

also reviews how these three environmental stimuli can be incorporated into the OPOB 

design envelope. 

Based on the three types of environmental stimuli that can affect those with PTSD 

outlined in this chapter it is clear each can be implemented in a carefully designed space 

that can help those with PTSD.  
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CHAPTER 8: 

THE ROLE OF LIGHT-PLAY IN PTSD MANAGEMENT 

Using Light Play in Design to Aid in Treating PTSD  

Chapter 8 separates light-play from other environmental elements and reviews its 

role in PTSD management. There is significant research showing that, while light and 

shadows influence the average person’s behavior and perception, for those with PTSD, a 

light’s movement and shadow movement and the way both are processed in the brain, can 

cause hyper behavior.  

Light Play and Phantasmagoria 

The play of light is defined as the display of colored lights “son et lumiere” that 

can create phantasmagoria. Phantasmagoria refers to hallucinations that are identified 

with mirage, vision, figments of imagination, trip and illusion, all important to 

manipulating a space into emanating feelings and behaviors (Cytowic, 1995).  

Architecture and design are forms of illusion that create comfort while staying 

connected to society and nature or both (Lechnew, 2014). It is something that deceives by 

producing a false or misleading impression of reality and a state or condition of being 

deceived (Grice & White, 1961). Architecture and its ability to elude its audience, 

develops a perception, a visual stimulus that represents what is perceived in a way 

different from the way it isy (Dondis, 1974; Mirzoeff, 1999). To achieve the desired 

illusion, lighting becomes an essential standard and rule. Manipulating and using 

different design elements and techniques makes each space individual and allows the 

viewers to experience different sensory perceptions (Lidwell, Holden, & Butler, 2010; 
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Lombard & Ditton, 1997). Through design one can create original patterns that not only 

stimulate the mind, but the body.  

Light Play and Mental Understanding 

Light play refers to the use of illumination to allow individuals to process the 

surrounding environment and build a perspective (Mizon, 2012; Myin, 2001). When used 

strategically in architecture, light play can ignite and aid in mental understanding or 

spiritual insight (Cattell, Dines, Gesler, & Curtis, 2008; Day, 2017). When used correctly 

a conscious clarity and supply of information can be registered, leading to a rounded and 

balanced place of wellbeing (Russell et al., 2013). 

The ability to manipulate the quality or type of light to form an optimal 

environment creates public notice (Estrin, Culler, Pister, & Sukhatme, 2002; Schuller et 

al., 2010). Combining the use of light play with sustainable design and energy efficiency 

creates new boundaries for design and increases the understanding of mental illness, 

triggers, psychogenic amnesia, and emotional and psychological trauma that can be 

relieved by light therapy. The stimuli that embodies both forms of a chemical and 

physical response can manipulate the outcome response and behavior of an individual 

within a human built environment (Golden et al., 2005; Keane, Caddell, & Taylor, 1988).  

Michel (1995) noted that there is a fine balance between light and shadow, texture 

gradient, and mirroring. The combination of illuminated engineering, natural light, and 

color and textures of an environment can be a form of light therapy and provide the basis 

for a green building. Shadow and light form a natural radiant balance, keeping the 

environment cooler during the day and comfortable at night (Baker, Fanchiotti, & 

Steemers, 2013).  
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The experience of nature and its natural light helps to restore the mind from 

mental fatigue, which improves performance and satisfaction (Bratman, Hamilton, & 

Daily, 2012; Hartig, Mang, & Evans, 1991). Urban nature, human made environments 

that mimic the natural environment, that are incorporated into the building design provide 

a sense of calm and inspiration that leads to learning, intuitiveness, and alertness 

(Sussman & Hollander, 2014; Van der Velde & De Wit, 2016). Green spaces that have 

increased light exposure and provide opportunities for physical activity help improve 

cognitive function, learning, and memory (Frumkin, 2003; Jackson, 2003).  

The blending and connection rather than disconnection from the outdoors can 

help alleviate symptoms of Alzheimer’s, dementia, stress, schizophrenia, PTSD, autism, 

seasonal depression and anxiety and improve cognitive function in those diagnosed with 

breast cancer (Porter & Watson, 1985; Uhernik, 2016). Design and energy conservation 

in built environmental buildings help its patrons be in contact with nature, which helps 

them develop important cognitive functions, and emotional and behavioral connections to 

nearby social and biophysical environments (Axsen & Kurani, 2012; Gesler, 2003; Jones, 

2016). Demolishing barriers between buildings and nature encourages imagination, 

creativity, and cognitive and intellectual development as well as social relationships 

(Littledyke, 2008).  

Bird (2007) found that a green setting helps both the environment and the medical 

health profession. The researcher noted that ADD patients have been found to have 

symptoms minimized through activity in such environments, called “green time,” which 

can act as an effective supplement to traditional medicinal and behavioral treatments.  
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Overall, light play fulfills many purposes. Without light play we would not be 

able to achieve environmental design of buildings, let alone an integrated approach that 

affects the human behavior, abilities, and capability to persist (Lockwood, 2010; 

Tietenberg & Lewis, 2016). Equally, light play is not only essential to the design 

envelope, but to the study and acquired new knowledge of mental health and other 

forms/spectrums of disabilities. 

A modern architectural exemplar who believed in dissolving the boundaries 

between home and nature, light and shadows, comfort and charm is Philip Johnson 

(Berman, 1983; Philip Johnson Glass House, 2017). As an influential American architect, 

Johnson is known for his glass house in New Canaan, CT alongside his Sculpture Gallery 

at the Glass House estate (Johnson, Lewis, & O’Connor, 1994; Whitney & Kipnis, 1993).  

The design of the Glass House, nestled on a five-acre lot in New Canaan, CT, was 

finalized in 1947, described as groundbreaking in 1948, and construction was completed 

in 1949 (Taylor, 1992). It is an iconic structure because of its innovative use of materials 

and its seamless integration into the landscape (Banham, 1965). It was one of the first 

designs of its time to be conditioned by the landscape itself.  

Behavioral Responses: Daylight 

Interior lighting in new construction and design aids in increasing productivity 

and mitigating the symptoms of PTSD, even slowing down the perception of time’s 

passing to encourage better cognitive activity (Droit-Volet, Fayolle, Lamotte, & Gil, 

2013; Pauley, 2004). Adjustments to interior lighting that mitigate the effect of patients 

with PTSD can be found in the LEED Interior Lighting Quality (Lee & Guerin, 2009).  



  LXXXIII 

Non-direct light aids in an individual’s recovery or offset of some symptoms that 

can be achieved by the individual themselves; the interior lighting quality would be a 

stabilizer and inducer to the steps to achieve self-control or self-awareness to mitigate the 

effects of PTSD (Smith, Yan, Hossain, & McCredie, 1998).  

Ceiling reflectivity should be at 85% while walls should be at 65% and flooring at 

25% (Calcagni & Paroncini, 2004). Having reflective surface on the ceiling and no 

reflective materials on the sides and floor would create a well distributed in-direct interior 

lighting, important for limited stimulation for individuals with PTSD and other 

psychiatric disorders (Ching & Binggeli, 2012). The decrease in stress over lighting 

control would allow for the HRV to regulate to normal rather than be low.  

Light and Medical Design 

The human species is a complex homogeneous composition that requires 

understanding of culture, heritage, religion and environment to be able to set an adaptive 

community (Durham, 1976; Whitt & Slack, 1994).  

Darwin come to understand that any population consists of individuals who are 

slightly different from one another and that those individuals’ variation lets them stay 

alive long enough to successfully reproduce and pass on traits to the next generation 

(Busss, 2015; Shanks, 2004; Wright, 2010). This passing along of specific traits relates 

equally to Darwin’s theory of natural selection or what is often called survival of the 

fittest. Darwin is later quoted often as saying that “it is not the strongest of species that 

survives nor the most intelligent, it is the one that is most adaptable to change.” To 

counter this reality, humanity created shelters and microenvironments to be able to adapt 

to environments that used to be viewed as less suitable (Johnson & Earle, 2000). Over 
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time, the rustic shelter and microenvironments paralleled the advancement of the human 

species and was referred to as architecture (Baltes, 1997; Perry et al., 2008). That said, 

OPOB would be another evaluation for architecture in that it takes the idea of human 

coping in PTSD and applies that to advanced sustainable architecture applications to 

create an adaptive environment. 

At the same time, architecture branches off into environmental design that takes 

the natural resources and their value into consideration; medical design considers that 

communities developed with disadvantages, either from biological or induced differences 

(Birkeland, 2012). Light play, in terms of medical design, can be used to arrange nerve 

response to set a calming environment where one can have the sense of belonging (Day, 

2017). Light play becomes an important factor in increasing sensory perceptions. Overall, 

OPOB is meant to be a place one finds sanctuary if one has symptoms of PTSD thus 

making it into a sustainable built environment with a humanistic factor (Altomonte, 

Rutherford, & Wilson, 2015).  

Environmental medical design requires designers to keep up to date in psycho-

educational studies, psychology and physiology of light perception by humans, the 

anatomy of the human eye, the response of the rods and cones to light, physics of light 

production and distribution, philosophy, cultural/social/economical elements that form 

heritage and identity (Wang, 2010). Architectural lighting design is a field within 

architecture, interior design, and electrical engineering that is concerned with the design 

of lighting systems, including natural light, electric light, or both, to serve human needs 

(Ander, 2003; Steffy, 2002). Within medical design, the concern of human experience is 

amplified to balance mood, body, and mind. OPOB would increase body awareness and 
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create a common ground of mind-body to allow users to better self-report and manage 

their symptoms and increase a positive perspective of the world (Mehling et al., 2011; 

Spretnak, 1999).  

Lighting design in architecture allows for the creation of a brightly lit therapeutic 

environment that resolves mental and physical disabilities (Day, 2017; Leibrock & 

Harris, 2011). Concentrating on the medical response of a human being to light, linear 

perspective, interposition, relative motion, texture gradient, and mirroring for optical 

illusion helps relieve conditions such as PTSD, Anxiety/Depression Disorder, ADD, 

Paranoia, Autism and Schizophrenia. The art of light within architecture examines the 

combined holistic efforts and environmental design to create an environment that leads to 

positive wellbeing (Banham, 1984).  

McClung (2007) found that disrupted circadian rhythms can cause mood swings. 

When light falls on the retina, it is transmitted to the hypothalamus, an endocrine gland 

that controls circadian rhythms. Circadian rhythms dictate a person’s biological clock and 

influence physiological variables such as melatonin secretion, cortical activity and 

alertness (Hedlun, 2013; Postolache & Raheja, 2015). OPOB would help an individual 

meditate with the right forms and distribution of light designed to help an individual with 

circadian rhythm issues rebalance and be able to sleep. OPOB would eliminate a 

significant symptom of PTSD that affects the individual's mood, memory, and immune 

system. It involves allowing lighting to be subtle and indirect to ensure the individual 

within OPOB has a sense of awareness without experiencing discomfort.  

In conclusion, light does affect a person’s mood based on the amount and 

wavelength of light. It affects the different functions of the brain, including the regulation 
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of a person’s thoughts and feelings. With this knowledge comes the realization that 

simply adjusting light in homes, offices, and other private or public buildings can make a 

lot of difference in the way a person thinks and feels. Lighting in architecture affects the 

different functions of the brain, including the regulation of a person’s thoughts and 

feelings, making it an important element in successful design equal to that of establishing 

an energy efficient environment.  

A skillful application of lighting can, more than any other element in the 

architectural environment, affect the experience of the viewer. It is an element that can 

provide visual comfort and predetermined emotional responses. Moods can be altered 

using light pattern that hold a variety of levels of illumination and color within the light 

source and illuminated object. Moods such as solemnity, restfulness, gaiety, activity, 

warmth, and coolness can be achieved with dramatized elements of interior design-line, 

form, color, pattern and texture of lighting. Most would agree that higher levels of 

lighting generally produce cheerful effects and stimulate people to alertness and activity, 

whereas lower levels of lighting tend to create an atmosphere of relaxation, intimacy, and 

restfulness. These reasons combined argue that proper exposure to lighting is met within 

the OPOB-C and OPOB-TE spaces to create place of wellbeing for those with PTSD. 

Architecture, environmental design, energy conservation, medical design and 

wellbeing are critical elements in advancing disability equality within an abled society. 

Architecture is a bridge between opportunity, human rights, education, employment, 

decent work place, and social classes or diverse communities. Medical design and light 

emphasis can address holistically different forms of disability, whether physical or 

mental, to create a wellbeing environment; addressing energy conservation equally 
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contributes to a healthy environment for those with and without disability. OPOB would 

be that architectural connector to help rehabilitate those with PTSD by paralleling with 

other forms of treatment and functioning as a bridgeway that allows the use of stimuli to 

re-enter into a civilian lifestyle.  

There are a variety of disorders either genetic or human provoked that can be 

holistically subdued through light therapy (McClung, 2007). Therefore, the need to 

control human behavior and reaction to action is vital in creating a sanctuary within 

society, for those with PTSD. 

Psychology’s Role in Design 

Psychology plays a vital role in design. Defined as the systematic, scientific study 

of behaviors and mental processing, psychology refers to the observable actions or 

responses in both humans and animals (Lachman, Lachman, & Butterfield, 2015; 

Watson, 1913). Using this definition, the goals within psychology are the same as those 

in medical design. 

In a human built environment, psychology aids in determining how organisms 

will behave in certain circumstances and then controlling that reaction or that organism’s 

behavior by altering the environment to make it a place of wellbeing (Holling, 1978; 

Lewontin, 2001). Based on adaptive environment models and our connection to biophilic 

shapes and entities, OPOB would be the ideal built environment for those with PTSD or 

the onset of PTSD because it relates to the human autonomy and influences the 

psychological processing of the individual to control positive behavior.  

OPOB and biological, cognitive, behavioral, psychoanalytic, humanistic, or 

cross-cultural approaches. A key question to answer pertaining to OPOB includes 
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asking what is a suitable place of wellbeing that addresses environmental concerns if 

behavior is biological, cognitive, behavioral, psychoanalytic, humanistic, or cross cultural 

(Gross, 2015).  

The biological approach. OPOB, with its biological approach, focuses on how 

genes, hormones, and the nervous system interact with environments to influence 

learning, personality, memory, motivation, emotions, and coping techniques (King, 

2008). This can be achieved by taking neuroscience in architecture and applying it to all 

layers of the OPOB framework (Zeisel, 2006).  

The cognitive approach. The cognitive approach in architecture examines how 

individuals process, store, and use information and how this information influences what 

individuals attend to, perceive, learn, remember, believe, and feel (Eberhard, 2009). 

Cognitive neuroscience applied to architecture involves taking pictures and identifying 

the structures and functions of the living brain during the performance of a wide variety 

of mental or cognitive processes, such as thinking, planning, naming, and recognizing 

objects and subjecting design to what lights up the region of the brain associated with 

happiness (Eberhard, 2009; Sternberg & Wilson, 2006). OPOB is designed around the 

cognitive approach to be a positive inprint of what the built environment can offer to 

reduce symptoms. 

The behavioral approach. The behavioral approach in architecture studies how 

organisms learn behaviors or modify existing behaviors depending on whether events in 

their environments reward or punish these behaviors (McLeod, 2007). This behavioral 

approach is the result of research by Albert Bandura (1969), B.F Skinner (1953), and 

John B. Watson (1914), who studied mental or cognitive processes as they related to 
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observable behaviors. OPOB emplifies this by inducing positive behavior based on it 

being a a place that rewards an occupant with reduced symptoms in PTSD. 

The social cognitive approach. The social cognitive approach refers to how 

behaviors are influenced not only by environmental events and reinforcers, but also by 

observation, imitation, and thought processes (Bandura, 1978; Grusec, 1992). With 

OPOB creating another layer of community an occupant can observe others success in 

reducing the onset of PTSD or mitigate the symptoms of PTSD, resulting in them 

learning a better coping mechanism to have better behavioral outputs due to sense of 

hope. 

The psychoanalytic approach. The psychoanalytic approach stresses the 

influence of unconscious fears, desires, and motivations on thoughts, behaviors, and the 

development of personality traits and psychological problems later in life (Linehan, 

1993). This can be achieved in OPOB by encouraging controlled flashbacks to reduce 

traumatic memories and halt the onset of PTSD or onset of negative behaviors to cope 

with symptoms. 

The humanistic approach. The humanistic approach emphasizes that everyone 

has great freedom in directing his or her future, a large capacity for personal growth, a 

considerable amount of intrinsic worth and enormous potential for self-fulfillment 

(Donnelly, 2013; Levinson, 1978). OPOB is a design that is meant to aid in self-healing 

because one knows themselves better than anyone else in order to mitigate the effects of 

PTSD. 

The cross-cultural approach. The cross-cultural approach examines the influence 

of cultural and ethnic similarities and differences on psychological and social functioning 
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of a culture’s members (Berry, 2002). With OPOB being used for the military and 

veterans it will be used as a buffer between their culture and the civilian culture to enable 

simulation back into civilian lifestyle. 

Psychology and light therapy. With this understanding of the underpinnings of 

psychology as the foundation, we can now address psychology’s relationship with light 

therapy. Light therapy or phototherapy consists of exposure to daylight. When light 

strikes the retina of the eyes it treats circadian rhythm disorders such as delayed sleep 

phase disorder and seasonal affective disorder. Other disorders relieved by light therapy 

include PTSD, Anxiety/Depression Disorder, ADD, paranoia, autism, and schizophrenia. 

PTSD is the disorder addressed in this thesis; using light therapy within OPOB would be 

expected to be beneficial because it taps into different forms of mental, mood, and 

behavioral healing. For this reason, corporations and individuals that branch off into 

medical design and energy conservation are considered specialists in aiding PTSD. The 

OPOB is meant to be a physical bridge between both psychology, neuroscience, and 

architecture.  

 Behavioral responses to daylight space. A pilot study by Wang and Bouberki 

(2009) investigated human responses to daylight by observing behavioral patterns of 

subjects seated in a lounge. Both physical and social qualities were studied because 

designing a suitable luminous environment is about more than providing a space where 

people perform a given activity (Wang & Boubekri, 2009). Rather, a well-lit space 
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implies an environment where people are encouraged to do more activities and where 

their visual reaction becomes one of wellbeing (Flynn, 1962; Wang & Boubekri, 2009).  

For the OPOB, the main activity conducted in the space is different forms of 

meditation and visual perception exercises to increase processing and lower symptoms of 

PTSD that increase the possibility of other physical and mental ailments. OPOB would 

help the cognitive activity that is limited in those with PTSD; light quality will allow 

space and time perception to be altered to tap into memory and cognition. 

 Wang and Boubekri (2009) found that given a choice, individuals tended to sit 

within or near sunlight; after being near sunlight. Individuals seated far from direct 

sunlight preferred open space. The study supports that daylit environments shape the 

occupants’ behaviors. 

Russell and Snodgrass’ (1987) discussion of the sequence of plan-travel-execute 

can aid in understanding how behavior is organized in space and time. (Russell and 

Snodgrass posited that even if an individual has an original plan, prior to acting on that 

plan, mood, adaptation level, and expectations play a role in how elements of that 

planned space are effectively appraised. After a person arrives at a place, his or her 

original plan and prior mood may be affected in two ways by the physical setting of the 

environment: 1) blocking; or 2) aiding the person’s emotional state without that person’s 

awareness (Wang & Boubekri, 2009). Russell and Snodgrass’ (1987) study suggests that 

linking patterns and daylit environments to behavioral responses based on light exposure 

determines an individual’s productivity and positive mood.  
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Conclusion  

Evidence that light helps those with PTSD disorders helps in the design of the 

OPOB-C and OPOB-TE. With this understanding of the role light plays in helping those 

suffering from PTSD, OPOB can continue to advance how designs should be created for 

everyone, especially those with PTSD.  
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CHAPTER 9: 

COST EFFECTIVENESS OF CHOICE AND TREATMENT OF PTSD 

Independent Living Centers and PTSD 

Chapter 9 summarizes how providing choices to those with PTSD is the most 

cost-effective treatment option. The chapter also describes how other center types, 

material compositions, and landscapes have helped individuals with PTSD.  

Independent Living Centers—Reverting to Role in Society and Effectiveness of Cost 

in Treatment Variety 

There are a variety of consumer preference programs and long-term shelters or 

independent living circumstances for those with mental and psychiatric disabilities, but 

research on centers providing a community basis to empower such individuals is limited 

(McElroy, 2014). There is a lack of quality and affordable options that can address the 

needs of homeless veterans, especially those with PTSD. Researchers noted increased 

cost effectiveness when those with PTSD can choose their treatments. In McElroy’s 

study, out of 200 participants in a cost analysis of PTSD treatment, those who had more 

options for recovery spent an average of roughly $1,622 less per person. Keeping in mind 

that PTSD treatment usually consisted of a multi-dynamic treatment plan, the cost to treat 

the symptoms per year covers the following: therapy, outpatient services, hospitalization, 

emergency department visits, pharmacy services, and nonmedical services, as well as 

indirect costs, such as losses in worker productivity.  

The OPOB-C as a bridge to independent living. The OPOB-C would be 

beneficial in this matter because it acts as a bridge between long-term shelters and 

independent living, and affordable community based settings that provide quick 
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accessibility to quality treatment options. With the OPOB as a parallel element of 

therapy, outpatient services, inpatient services, and services close to the hospital and 

pharmaceutical services, the OPOB becomes a center of nonmedical intervention. As a 

means of intervention to practice the strategies their normal therapy sessions provide 

them, those with PTSD can continue to improve at a faster rate. Healing faster and on 

their own time in a comfortable and stable environment surrounded by others with the 

same condition and experience in the military veteran community means veterans 

suffering from PTSD can re-enter the civilian world at a faster pace, leading to greater 

cost effectiveness (McElroy, 2014). OPOB would minimize the cost burden and 

economic instability associated with PTSD.  

Because of the OPOB, PTSD self-healing can be added to hospitals to address 

forms of mental and psychological disorders and be a place of interest for those seeking a 

self-controlled environment (which enhances mood and makes an individual want to 

receive or continue to receive treatments). McElroy (2014) suggested that the OPOB 

would be effective because it provides the missing elements discussed that lead to 

mistreatment and unsuccessful treatment of those suffering from PTSD.  

While the potential costs of designing a OPOB center and OPOB transportable 

encasement are high, the self-healing approach has been shown to have better and faster 

outcomes (McElroy, 2014). The long-range cost-effectiveness for patients’ is addressed 

when using OPOB because it equally benefits the hospitals, units, and military who 

utilize them appropriately. It shows not only are those with PTSD benefiting, but so are 

the caregivers, and the community.  
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Conclusion 

In conclusion, providing patients with treatment choices is cost effective. This 

savings trickles down to the cost flux with increased patients promoting a higher turn 

around on design elements that are costlier, yet more cost effective.  

 
  



  XCVI 

CHAPTER 10: 

SUPPORTIVE EXTERNAL BUILT ENVIRONMENT AND PTSD  

How Green Spaces Impact Mental Health 

Chapter 10 reviews the need for supportive external built environments in treating 

PTSD. The chapter reviews the wealth of research on how green spaces can have a 

positive impact on mental health by providing a relaxing, multifunctional space and how 

non-green spaces have been found to increase physical illness and irregular behavior. 

Built-Environment and PTSD 

Green spaces can have a positive impact on mental health by providing a relaxing, 

multifunctional space (Ochodo, Ndetei, Moturi, & Otieno, 2014). In external built-

environment designs, non-green spaces have been found to increase physical illness and 

irregular behavior, sometimes by double. The researchers’ study on external built 

residential environment characteristics that affect mental health of adults validates these 

claims. According to the study, residential environment characteristics includes the wall, 

door and window systems of green spaces, walkability, accessibility, light exposure and 

quality, and their differences in density and waste discharge. Green spaces with better 

quality internal circulation and ventilation, window to wall ratio and better social space 

exposed to green biometric elements have facilitated lower levels of anxiety, depression, 

and delirium. The researchers concluded that appropriately designed green spaces bring 

different forms of comfort, including human thermal comfort, thus increasing the positive 

mental health of occupants. Similar results of how the impacts of nature can affect the 

cognitive function and mental health of occupants were found in a study by Bratman, 

Hamilton, and Daily (2012).  



  XCVII 

OPOB specifications and materials. Based on building aspects within the 

external built residential environment perspective, the OPOB roof height should be 

10 feet or higher to ensure indoor air circulation and ventilation for a passive means of 

human thermal comfort (Ochodo et al., 2014). Also, external access to either the OPOB 

center or transportable encasement should be at least 2 and 6-m wide, respectively, to 

provide easy egress. OPOB center individual sleeping quarters should go from intimate 

(1.5 feet) to personal (4 feet) to social (12 feet) with all conjoining elements being within 

the public space radius (25 feet); the transportable encasements should have an internal 

space go from a center of intimate space (1.5 feet), to personal space (4 feet) and then 

have its external social space between each transportable encasement range up to 12 feet. 

Relative distance categorized as Intimate (0 – 18”), Personal (18” – 4.0’), Social (4.0’ –

10.0’), and Public (12.0’ – 25.0’) was suggested by Edward Hall (Kopec, 2006).  

Multiple research studies have found that green space biotic elements denote 

tranquility because earthen elements ameliorate stress within five minutes or less, thus 

fostering calm individuals, positive attitudes, and improved mental health (Ochodo, et al., 

2014; Ulrich, 1991; Ulrich, 1999; Ulrich, 2002).   

The type of walling material was found to be associated with depression (Ochodo, 

et al., 2014). OPOB wall materials should be natural and emphasize the aesthetic appeal 

of biotic elements, biotic multi exposure, and natural shapes found in nature. The OPOB 

could hold stone elements since the external built residential environment characteristics 

case study found that those exposed to stone were 0.093 times less likely to experience 

depression. Ochodo et al. also found that those who access the OPOB by a footpath 

measuring more than 2-m wide were 0.592 times less likely to develop depression. The 



  XCVIII 

OPOB should not have small windows; larger windows have been found to reduce the 

odds of experiencing panic disorder by 8.344 times.  

Environmental characteristics on the external facade that impact the visual 

perception of the internal environment suggest that the quality of material used is 

important (Ochodo et al., 2014). Since the OPOB functions as a bridge to eliminating the 

insufficient centers and non-existent rehabilitation transportable encasements for 

installations in war zones and high armed conflict, reducing the symptoms of PTSD 

would not only reduce stressors that then induce further onset of the symptoms but would 

reduce their placement in society (frequency of becoming low income) and thus reduce 

suicide rates among those with the condition.   

Overall, Ochodo et al.’s (2014) study provides evidence for the need to pay 

attention to the quality of material, framework ratios, biotic elements, and natural ratios 

used to create OPOB and its concurrent effectiveness in treating PTSD. Based on Ochodo 

et al.’s (2014) study, the OPOB incorporating all positive elements found to be successful 

in treating anxiety and depression disorders should help in reducing PTSD triggers. This 

form of facility, center, and transportable encasement supports the belief that individuals 

can self-heal without force and with positive exposures. This is consistent with the OPOB 

goal of helping those suffering from PTSD problem solve through tracking and handling 

“triggers.”  

Interior Study for Wellness 

Design choices can benefit or hinder an individual's growth; health facilities 

should not raise obstacles to coping with stress (elements that add to the internal burdens) 
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(Ulrich, 1991). Rather, health facilities should be designed to have access to physical 

features and social situations that reduce stress. According to Ulrich,  

By focusing on the concept of stress, a theory of supportive design can be 

developed that conceptualizes human impacts of design in ways that are related 

directly to scientifically credible indicators or interpretations of wellness. (p. 99)  

 

Overall, Ulrich (1991) suggested that a place for wellbeing needs to evoke a sense 

of control, access to social support, and positive distractions in its physical surroundings. 

As individuals in a built environment develop a sense of self-control, they are less likely 

to become depressed, behave passively, experience elevated blood pressure, or have 

weakened immune systems. The OPOB can help achieve these results by ensuring 

acoustic reduction through the placement of acoustic barriers within the framework. By 

reducing unwanted and uncontrolled sounds the individual within the OPOB will be less 

stressed and have better cognitive functioning and processing resulting in more positive 

behavior.  

Other forms of control found within Ulrich’s (1991) case study are lighting, 

temperature, and privacy. The OPOB model uses passive design lighting that moves with 

the day's sun rotation, but stays as indirect sunlight. Based on passive design elements 

and material compensation, the interior will hold a level of human thermal comfort which 

can be altered based on the region in which it is placed. It will feature movable elements 

or furniture for versatility and privacy or social exposure; and it will have facade and wall 

systems that can alter its transparency to be more exposed to nature, privacy, or social 

healing. These elements of the OPOB will serve to make it successful as a center and a 
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transportable encasement for addressing PTSD. Comfort within the OPOB is key, and so 

are positive distractions, such as nature-based stimuli. Ulrich (1991) noted: 

While short-term exposure to nature can foster impressive stress recovery, it 

seems possible that wellness benefits may tend to be greatest in certain situations 

involving long duration exposures to nature. (p. 103) 

Ulrich’s (1991) study suggests a certain amount of time is required for exposure 

to stress-less elements to improve wellbeing, OPOB transportable encasements will 

require active duty members or veterans to remain within them for 10 minutes to 1 hour, 

once a day; for the OPOB center, three months to one year. Equally, despite the term of 

exposure to the OPOB being significant, this exposure will create significant savings in 

terms of healthcare costs for treating PTSD. Via the OPOB, another set of stressors for 

those with PTSD—money and social class—will be significantly minimized if not 

eliminated. Lastly, its sustainability and green technology applications will enable the 

OPOB to be net-zero and minimize the human footprint as well as security issues whether 

near a hospital or in an installation that needs to be undetectable (off the grid and blend 

with surroundings for non-aerial and GIS detection). 

Material Study to Help PTSD  

Finley (2009) established the foundation for helping those with PTSD with this 

statement:  

When veterans return from war to find that what they thought would be a chance 

to create new post-combat lives is, in fact, far more challenging than they ever 

imagined—when they find themselves dislocated from their loved ones and 

struggling to meet their most basic expectations for self and life—these 
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challenges make it far more difficult to muster a resilient response to the trauma 

of war. Thus, the aftermath of combat trauma cannot be understood without an 

appreciation for the larger life course of the individual veteran. (p. 397) 

Finley’s (2009) statement is important because it brings a voice to “the 

psychological, social, and psychiatric toll of war can be immediate, acute, and chronic” 

(Litz & Orsillo, 2004, p. 21). Four well-known studies discussed the benefits of post-war 

healing environments (Barris, 2015; Evans & McCoy, 2008; Gawande, 2004; Reeves, 

Parker, and Konkle-Parker, 2016). The importance of such case studies is that they show 

evidence that architecture can be a healing element for the condition because it creates an 

atmosphere that holds psychologically healing spaces and how to achieve that. 

Barris (2015) studied the atmospheres active duty members are faced with daily 

when in war zones or high armed conflict areas. The negative impacts such as chaos that 

incorporates elements of terror, injury, loss and death, and behavioral alterations needed 

to deal with these constant changes in hostile environments (austere living conditions, 

heavy physical demands, sleep deprivation, period of intense violence followed by 

unpredictable periods of relative inactivity, separation from loved ones, etc.) are 

psychological stressors that continue into the disorder and take a longer time to dissipate 

than it did to realize these stressors in the first place.  

Barris (2015) noted, first, that healing environments are a combination of physical 

space and an individual’s reaction to that space; and second, that medical care can and 

should not be separated from the building in which it occurs. Using Barris’ (2015) 

perspectives, and that of Kopec (2006) and Kopec and Kopec (2009), the OPOB needs to 
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follow a thought-out design scheme that takes into consideration all physical features and 

security protocols, such as:  

• the built environment-geographic location and climate;  

• purpose and function;  

• image and style; occupants and visitors;  

• the impact on the community at large; and  

• construction materials, methods, and code requirements.  

By anticipating user population levels and constituencies, OPOB can proactively initiate 

minimizing stress and increasing user satisfaction in any installation settings/environment 

or facility in the US.  

Connecting OPOB centers. OPOB centers and transportable encasements, by 

design, can connect to the OPOB centers in the US for familiarity in personal settings. 

Self-protective and arousal regulation functions of personal space that is particularly 

prominent in those with PTSD will also be integrated into the design process. OPOB will 

be designed and oriented to allow an occupant or visitor to have visual control by limiting 

the design separation between open elements (such as a door) and the general facade, 

which will minimize the stress of going into a threatening mode response (Barris, 2015; 

Bogovic, Mihanovic, Jokic-Begic, & Svagelj, 2014).  

The OPOB, as an addition to the built environment of installations and their 

security as well as the built environments surrounding Veteran Administration facilities 

in the United States, will address the need to design for privacy and related needs by 

having a spatial hierarchy and depth. This provides a bridge between self-healing and 

medical healing and a connection to natural elements that help minimize over-
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stimulation, and emphasizes the ability to use dual disciplines such as neuroscience and 

architecture in one built environment to ensure refuge and calmness (Stewart-Pollack, & 

Menconi, 2005).  

Barris’ (2015) study supports the OPOB as a PTSD healing design—holding a 

sense of place and community, being flexible and resilient, and providing personal space 

and privacy. In this context, the OPOB will be an innovative design that will be used as a 

center for veterans and a transportable encasement for those still in active duty and in 

areas of conflict, war, and high armed conflict. The OPOB will serve to minimize combat 

environmental stressors that cause hyperarousal thus minimizing additional exposure to 

triggers that lead to the onset of PTSD. The OPOB will be designed for specific regions 

and continue to give the occupant or visitor a sense of control in chaotic times.  

Influence of Landscape on PTSD—Case Study  

Research has been conducted on healthcare design that demonstrates the 

importance of nature in direct hospital settings to help induce patient recovery (Ashmun, 

2013; Barnes, 1994; Francis & Cooper Marcus, 1991; Francis & Hester, 1990; Kaplan, 

1973, among others). More specifically, Barnes (1994) studied emotional healing; 

Francis and Hester (1990), and Kaplan (1973) studied the benefits of gardens; Francis 

and Cooper Marcus (1991) explored using places of refuge to resolve problems; Hartig, 

Mang, and Evans (1991) researched using natural exposures to induce restoration; Relf 

(1992) researched the inherent connection to plants and how that helps with wellbeing; 

and Ulrich (1991) researched landscapes and the human responses to vegetation.  

Ashman (2013) posited that holistic therapies such as somatic experiencing, eye 

movement desensitization and reprocessing, meditation and yoga, etc. should be made 
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available to aide in recovery. OPOB transportable encasements would help with EMDR, 

be a form of environmental healing, a space of meditation, and have somatic 

experiencing to mitigate the onset of PTSD in active duty members in war zones, combat 

environments, and hostile areas with high armed conflict. The OPOB center would 

comprise the previously stated elements plus provide an additional sense of place by 

incorporating horticultural elements.  In short, the guiding principles of OPOB helps 

those with PTSD, which is a combination of a sensory processing disorder (over 

stimulation) and an anxiety/panic disorder (hyperarousal).   

Ashman (2013) described the significance of an Open Space Sacred Place (OSSP) 

as “an outdoor environment accessible to all where one can feel safe, reconnect with 

oneself and others, and provide a deeper connection with nature that allows for individual 

healing or transformation” (p. 6). This definition of space adds significance to the OPOB 

because it is an architectural structure that holds elements that provide boundaries, 

feelings of safety, and enclosures.  

The OPOB, by definition, is a place of healing, restoration, and therapy used 

interchangeably within the framework design to enhance individual wellbeing by 

promoting awareness and relief from physical and mental symptoms of PTSD (Ashmun, 

2013; Marcus & Barnes, 1999). Since PTSD is considered a chronic disorder, sense of 

wellbeing is crucial when trying to address the onset of it or dissipate symptoms; for 

those with the condition, rest and recuperation is needed. By providing a space that has 

definition and a sense of community, the OPOB design will evoke a sense of wellbeing 

that can instill hopefulness (the most powerful emotion within the human species) in 

those with PTSD, thus fostering improved recovery rates and the placement of positive, 



  CV 

restorative imprints on the brain (Ashmun, 2013; Kaplan, Kaplan, & Ryan, 1998; 

Marcus, & Barnes, 1999). 

OPOB will stimulate the senses and prompt experiencing feelings associated with 

centeredness (Ashmun, 2013; Marcus & Barnes, 1995). In addition to creating a 

connection to natural elements such as wood and stone, the OPOB’s restorative 

environmental properties will use sound, form, and color patterns that allow individuals 

to reflect and unravel chaotic thoughts (Ashmun, 2013; Kaplan, Kaplan, & Ryan, 1998).  

Ashmun (2013) also discussed Attention Restoration Theory (ART), which is the 

idea that our attention can be divided into two categories, involuntary and voluntary. 

Involuntary attention is captured through intriguing or important environmental stimuli; 

voluntary (directed) attention occurs when directed by cognitive control processes 

(Berman, Jonides, & Kaplan, 2008). Direct attention promoted in OPOB will help short-

term memory retention, a significant symptom of PTSD (also found in research by 

Ashmun, 2013, and Berman, Jonides, & Kaplan, 2008).  

Consistent with findings by Ashmun (2013), Manzo (2003), and Watkins, Cole, 

and Weidemann (2010), this research and recommendations for the OPOB support that, 

despite the scale of a space(s), if the space offers feelings of security and comfort and 

serves as a stepping stone toward self-actualization and recovery from traumatic 

memories, it can function as a successful component in helping those with PTSD. The 

OPOB allows for transitions in the individual’s mental or emotional state while 

maintaining privacy and focus.  

Because the transportable encasement is a smaller space, it should feature multi 

texture and vertical featured facades on the interior; the center will hold transitional 
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experiences by creating distinct “rooms.” Each “room” will hold elements that blur the 

boundaries of the natural environment and built environment so that there is constant 

awareness of surrounding that encourages feelings of security (Ashmun, 2013; Kaplan, 

Kaplan, & Ryan, 1998). With the use of textures and vertical patterns that relate to 

natural patterns, the OPOB will have aspects of nature, spirituality, and art in its design, 

key principles stated by Ashmun (2013) that promote wellbeing as well as the holistic 

understanding of neuroscience in architecture. The shift of thinking that has been 

historically found during times of war and the tendencies that are associated with it will 

be balanced with the OPOB and reduce hyperarousal (Ashmun, 2013; Foote, 2012).  

Lastly, Ashmun’s (2013) research supports the OPOB’s validation that an 

individual who has experienced or witnessed trauma needs a place that uses visual and 

sensory elements positively through qualities found in nature; that going back to the 

basics such as ratios of biotic composition, smells, colors, and textures can increase 

bodily awareness and focus to help an individual with PTSD feel grounded again. 

Ashmun’s (2013) research also supports the ability of the OPOB to transfer energy built 

up in a PTSD survivor’s nervous system into various bodily sensations through positive 

forms of stimuli in a set place. Doing so through vegetation or landscape elements, and 

enhancing environmental awareness will help the sensory processing imbalance and 

anxiety and panic prevalent in PTSD. Ashman (2013) provided evidence that OPOB will 

be successful both overseas in war zones, and high armed conflict set installations and in 

the United States near hospitals or other forms of VA facilities to help mitigate the onset 

or duration of symptoms of PTSD.  
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Health design in buildings for PTSD. Another case study related to the built 

environment and natural environment is the facilitation of health design in buildings for 

PTSD (Daykin, Byrne, Soteriou, & O'Connor, 2008). Dobrohotoff and Llewellyn-Jones 

(2011) found that space is a valuable aspect of the built environment that facilitates 

recovery. Dobrohotoff and Llewellyn-Jones discussed the importance of acoustic balance 

and ability to have a design plan present observability, so that members with PTSD can 

feel safe and supported through their healing process. Similar findings by Grieder and 

Chanmugam (2013) revealed that the healthcare system and those who are active duty 

military members in areas of conflict, war zones, or high armed conflict installations need 

a built environment design that applies principles of environmental psychology These 

three studies, and many more, support OPOB and its purpose. (See Appendix C for facts 

about those affected by PTSD). 

Conclusion: Personal Experience—Connecting Relationships 

While the research described the high success rates of built, material, and 

landscape environments, PTSD centers and OPOBs that encompass all elements, not just 

a single form of design, would be expected to do even better. The OPOB center design 

and OPOB transportable encasement will help with processing visual and audio input, 

thus resulting in the mind’s no longer having to fill in blanks (flashbacks) but having full 

memory to understand and move forward with their trauma.   
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CHAPTER 11: 

THE OPOB RATIONALE AND DESIGN FOR TREATMENT OF PTSD 

Questions Driving Research 

Chapter 11 describes the OPOB rationale and design for treatment of PTSD. The 

chapter discusses how no single solution encompasses the necessary design elements to 

mitigate the onset or symptoms of PTSD. The rationale and design for treatment answer 

the questions driving the research: 

1. How can I design a built environment with connection to the natural

environment, while being energy conscious and mitigating the onset and

continuation of symptoms of PTSD?

2. How long should those with PTSD be exposed to this specialized design?

The intention of this thesis and my OPOB designs are to provide the means of 

creating an optimal environment that can be first introduced at overseas installations and 

built into the PTSD facility design. What this does is eliminate the gap between treatment 

in high armed conflict and treatment offered back in the state. Familiarity reduces the 

anxiety and worry about treating PTSD, allowing for a better transition. It also gives 

soldiers and veterans a choice, a choice that doesn’t push medication that can lead to 

substance abuse. The following will show how the OPOB provides the ability to self-heal 

thus making the treatment a good option for helping all types of individuals without 

harm. 

Proper treatment of PTSD is key to achieving self-awareness, resiliency, and a 

healthy return to one’s role in society. Based on my findings and the missing merging of 

all elements is an integral part of the design. This chapter of the thesis addresses the 
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missing element in each previous study and how it fits into the OPOB center and OPOB 

transportable encasement. It describes the framework for the OPOB center and the OPOB 

transportable encasement that are used for self-therapy. It will also go into detail on how 

the OPOB can be transportable to areas of high armed conflict so that there is a 

connective association/familiarity between the therapy and environment given at 

installations and back in the United States. This transportatable design ensures a 

continued sense of security within individuals with PTSD to continue treatment. These 

designs incorporate form, scale, and context standards of design. The architectural 

characteristics and cohesiveness will match existing installation formats and be off the 

grid and easy to match with other surrounding environments such as hospitals. 

OPOB Design and Framework 

The OPOB needs to be geometrically sound and meet the security parameters of 

agencies tasked with monitoring security and design compliance. To be geometrically 

sound, the shape of the design will be a heptagon, a eight-sided facade design that is four 

to five feet in radius and a minimum of 10 feet in height. (See Figure 1.) It will be 

compliant with standards of four prominent agencies that govern design criteria: The 

Interagency Security Committee for risk management process (ISC), the Department of 

Defense Unified Facility Criteria), the Department of Veterans Affairs (VA), Physical 

Security Design Manuals (PSDM), and the Department of State Bureau of Overseas 

Building Operations (OBO) (National Institute of Building Sciences, n. d.). 
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Figure 1. Interior transportable encasement – OPOB-TE. Source: Heather Havelka, 2017. 

The OPOB will have: 

• envelope layers of carbon nanomaterials for smart damage detection systems

(damage detection of the facility) with embedded piezoelectric fiber

composite sensors (as seen in the IS12 aircraft models for the military) (Li,

Yang, & Chen, 2014);

• nanocomposites for shock-absorbing materials; can use biobased material

such as biobased castor oil-derived IPN PU for self-healing memory material
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in combination with defense polymer nanocomposites that do signature 

reduction by providing a dynamically tunable camouflage made of a high-

contrast electrochromic nanocomposite based poly (ethyleneimine) and 

Prussian Blue nanoparticles (Malathik, 2014);  

• ballistic protection by having a Kevlar lining as part of the framework that is 

woven with nanocomposites;  

• nanocomposite-based actuators made of inert silicon carbide nanoparticles 

combined with commercial shape memory polymer;  

• a corrosion protection coating made of a silica-reinforced silicone 

nanocomposite to protect solar panels and their circuits;  

• porous nanocomposites to improve foaming properties of a polymer by 

combining nanoparticles with a flake-like morphology to have not only shock-

absorbing materials but acoustic absorbency;  

• nanoparticles of titanium dioxide added to epoxy/carbon fiber composites in 

the structure for resistance to degradation by ultraviolet irradiation;  

• a few weight percent of nanoparticle clay added to materials to provide fire 

retardation (Koerner, Price, Pearce, Alexander, & Vaia, 2004; Kurahatti, 

Surendranathan, Kori, Singh, Kumar, & Srivastava, 2010).  

These applications already initiate sustainability by promoting longevity, ensuring 

human thermal comfort through thermal retention from external environments and 

acoustic interferences, and use of a biobase application, while providing security from 

terrorism and other forms of manmade disaster applications as well as a Faraday cage 

effect, referring to a shield to block electromagnetic fields.  



  CXII 

Roofing, paint, sound buffering. The OPOB will have a roofing system that has 

innovative graphene solar panels, a solar battery, and solar panel battery bank, allowing 

for generation of as much energy as possible.   

To assist with human thermal comfort, the design will have a nanocomposite 

thermal barrier coating material placed on the exterior facades and interior wall systems. 

It will also have energy-saving paint in therapeutic colors. These are paints that have fine 

ceramic particles mixed into the paint material aka microscopic hollow ceramic spheres 

that act as tiny thermos bottles on the wall or paint that uses microscopic aluminum 

particles encapsulated in infrared transparent binders). These interior and exterior aspects 

of the design will reduce radiant heat transfer from direct sun or sun-drenched walls.  

Additionally, OPOB interior wall systems and ceilings will be a mix of sound 

buffering panels. OPOB will be a passive solar design since it will be constructed out of 

materials with thermal mass (Verawood) and integrated protrusions that create self-shade. 

The envelope will have individual system hardening to ensure facade hardening so that it 

is blast resistant.  

Windows, glass, and doors. The windows will be borosilicate glass, sapphire 

glass, and bullet proof glass; borosilicate glass and sapphire glass are used because of 

their visibility qualities, and strength against pressure without having to be a thick 

window system and surrounded by gold lining. Bullet proof glass on the outside will be 

first defense against any assault. The glass will go from the bullet proof glaze with a 1½” 

cap to the sapphire glass with a 1 ½” cap to the borosilicate (¼ thick glaze) (including 

beam window on roof); windows will all be 2 to 4” recessed for indirect lighting and 
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have concealed LED lighting around windows to ensure 24/7 use. Based on location the 

windows may be operable (including the beam window on roof).  

 

Figure 2. OPOB-C Drafting Design. Opaque PTSD Offense Base Center. Source: 

Heather Havelka, 2017. 

 

Figure 3. OPOB-TE Drafting Design. Opaque PTSD Offense Base Transportable 

Encasement. Source: Heather Havelka, 2017. 
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The door will be a blast resistant door with federal compliant security access. 

Lastly, part of the structure bottom will be a steel frame with two ball isolators and two 

JD dampers to ensure that if a bomb were to go off in the surrounding area the structure 

will have vibration control to ensure its stability. 

Insulation. All design aspects of OPOB work with different kinds of 

environmental conditions, including extreme environments that armed forces are often 

faced with; for this reason, wool insulation will be best for its thermal mass properties 

and low environmental impacts and will vary based on location. These elements together 

form an intelligent design that is dynamic and extremely adaptive, implementing health 

and wellbeing.   

Daylight and windows. Understanding the relationship between daylight and the 

behavior of a building’s occupants is essential to obtaining the benefits of energy and the 

improvement of health and wellbeing (Wang & Boubekri, 2009). By having windows 

that provide indirect lighting and LED inlayed lighting for night, the OPOB design will 

offer a calming atmosphere that evokes emotional clarity and equilibrium. The design 

takes a traditional architectural palette of design manipulation to the next level with 

innovative sustainable technology (Department of Energy, 2016; Steemers, 1994; Wang 

& Boubekri, 2009). By inducing positive moods in the individuals within its spaces, the 

OPOB will encourage positive perspectives and continued improvements in mental 

health, which in turn will lead to improved physical health.  

To this end, the windows of the OPOB designs will vary based on the 

environment to which the transportable encasements will be going; encasements for 

desert environments will have small, geometrically appealing, operable window 
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openings; encasements for tropical and temperate environments will have larger and 

fewer operable windows in sets of two to three; encasements for cold climate areas will 

have centered windows almost the full length of the facades, formed of two lower, 

stationary panels topped by a third, half-length panel.  

Paneling. Paneling chosen will aid in interior acoustic cancellation details in the 

OPOB design. The wood interior framing for acoustical ceiling and wall paneling needs 

to have finishes that are water-based, contain no solvents, and emit virtually no VOCs. 

Use of a clip rail system will ensure flexible, heavy duty, quick installations.  Companies 

who employ veterans will be given preference as will companies familiar with military 

construction codes.  

With this product, acoustical absorption is not necessary because the 1/8th inch 

thick black ABS spacer pieces of the panels can be substituted for the fiberfill on exterior 

installations. The OPOB will employ all nanotechniques previously stated and Aluratone 

and Curvatone panels to ensure full sound absorption because some of the transportable 

encasements will be near war zones. Additionally, other than the nanotechnology in the 

OPOB, all panels used need to have fire performance characteristics that are specified as 

"fire resistant," and conform to Class 1, or A flame spread rating, when tested per ASTM 

E-84 (see Appendix D for additional information on Rulon Company, a potential vendor 

for the installations).  

Security. The OPOB design will follow federal and government protocols for 

cryptography grade security locks needed for the military. The vendor will need to have 

Environmental Product Declarations, Health Product Declarations, Declare labels and 

GREENGUARD Gold certifications.  
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Additionally, the windows would have an outer glazed GSA/ISC Blast Resistance 

Criteria and bullet Resistant Glass that meets UL 752 testing standards (acrylic, 

laminated glass, ballistic fiberglass, etc.), placed ½ inch from sapphire glass and 

designated by OSHA. The most comprehensive product company on the market for such 

windows and doors is Armortex.  

The functional, event-related potential equalization qualities of the OPOB will be 

a mirror accessible by pressing on a 10” x 5” section of one of the panels to flip a mirror 

in view. The mirror will help with the activation of the initial implicit and automatic 

subcortical route of eye-contact processing, the “innate alarm system” and allow for 

controlled and conscious processes of cognitive evaluation (Liddell et al., 2005; Senju & 

Johnson, 2009; Steuwe et al., 2012).  

Interior colors. Based on the meanings of color, the interior facades of the OPOB 

should be purple or violet. Such a color has been known to connect to perception and 

higher consciousness, as well as have a link to the cerebral and nervous system. Green is 

a balancing color and can help with comfort and equilibrium, plus it benefits the heart, 

lungs and circulatory system; and blue for calm and serenity. Blue helps lower blood 

pressure, reduce rapid heart rate, relax the mind and body and is associated with organs 

like the eyes, ears, and nose because it is involved with the senses of smell, sight, and 

sound. Green and blue can be used for OPOB, but are not recommended as a first choice, 

but as later choices for designs specific to various phases in the PTSD spectrum. Overall, 

the interior will change with OPOB and each installation should have two to three options 

for each variation to accommodate the wide spectrum of PTSD symptoms. 
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OPOB Living Center. The OPOB center will be similar in envelope and shape to 

the transportable encasement, but on a larger scale. The individual sleeping quarters will 

range from intimate (1.5 feet) to personal (4 feet) to social (12 feet) with all conjoining 

elements being within the public space radius (25 feet); the transportable encasements 

should have an internal space go from a center of intimate space (1.5 feet), to personal 

space (4 feet) and then have its external social space between each transportable 

encasement range up to 12 feet. The relative distance from a person that gets categorized 

as Intimate (0 – 18”), Personal (18” – 4.0’), Social (4.0’ – 10.0’), and Public (12.0’ – 

25.0’) were found by Edward Hall (Kopec, 2006). 

Interior colors will be the same and so will windows (dependent on location), but 

skylights will be added to bedrooms and non-operable. Exterior facades will also be 

slightly different with a 3-foot rock formation along the bottom of it. Doors will be glass 

and slide for opening like a barn door to keep it feeling like an open-door plan; room 

doors will be glass, too, but be Glass App, which is an electric privacy glass that 

transitions to open at a push of a button. Flooring will be colored concrete in all common 

areas with wood flooring in bedrooms; furniture will be wool plush round chairs and oak 

wood tables; kitchens will be oak cabinetry with marble tops and 4-star energy saving 

appliances; all lighting will be a mix of inlaid lights and natural horn chandeliers in 

common spaces with bedroom lighting only as inlaid. There will be one large hearth that 

can act as a cooling tower.  

The center will have a gym, music room, and attached green house. Front doors 

will not be a single door like the transportable encasement but two doors. Entry ways will 
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be larger than usual walkways lined with vegetation. The check-in office will be square 

but made of the same material composition for the interior and exterior; there will be an 

open plan single room with waiting area and feature the same furniture and lighting 

systems. The check-in office will be 700 yards from center. There will be no parking 

spaces but an entrance and exit for drop-offs and pick-ups. 

Conclusion 

The PTSD center and transportable encasement designs are set to mitigate the 

onset and symptoms of PTSD. With such structures, those with PTSD in the military and 

military community after honorable discharge, will experience reduced trauma in 

transitional situations.  

Overall, the OPOB answers some key questions that are important in designing a 

structure that bridges healing between the front lines and the return home. The OPOB 

interplays biology and the environment, allowing it to define how people take their 

perception of the environment to develop ways of interacting with their surroundings 

(Diamond, 2009). The OPOB uses materials that combine biophilia with architecture to 

facilitate moment-by-moment emotional changes (Rice & Elliott, 1996). The benefit of 

OPOB is that it is a healing space that parallels other therapy techniques; OPOB creates a 

place that utilizes breathing, meditation, desensitization, and mirroring so that individuals 

with PTSD can center themselves and understand their emotions to reduce additional 

health problems that come with the emotional upheaval of the condition. OPOB is a place 

that combines techniques found in EMDR therapy (referring to eye movement 

desensitization and reprocessing designed to alleviate distress associated with traumatic 

memories and events) and prolonged exposure therapy, making it a true definition of a 
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healing space. Based on breathing, meditation, desensitization, and mirroring studies the 

exposure to OPOB would be feasible with short term exposures in war zones for as little 

as 10 minutes two times a day and only three months to a year back in the United States 

for a lifetime of relief. As a transitional space that can be sent to and from conflict as a 

help in continuing efforts toward mitigating the onset and duration of PTSD, OPOB 

becomes an innovative element of familiarity; an element of design for the military that is 

missing (Bluyssen, 2009; Day, 2017; Wickersheimer, 2013).  

 

Figure 4. Biophilia: How is it valid? Non-visual connection with nature. Source: Heather 

Havelka, 2017. 
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Figure 5. Biophilia: How is it valid? Biomorphic forms and patterns. Source: Heather 

Havelka, 2017. 

 

Figure 6. Biophilia: How is it valid? Mystery patterns. Source: Heather Havelka, 2017. 
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Figure 7. Biophilia: How is it valid? Biomorphic forms and quality prospect condition. 

Source: Heather Havelka, 2017. 

 

The OPOB design addresses comorbid somatic disorders including metabolic 

syndrome, in addition to the clinical features associated with it. OPOB treats multi-

systemic disorders like PTSD. The design works with any schedule, set or unset, and is 

an area for flexibility, thus can be a foundation design for the military to use and install 

anywhere to address symptoms of PTSD. A future use would be to move OPOB from the 

military and veterans to anyone with PTSD and covered by health insurance. 

The OPOB’s design ideas came from extensive research into the nature of and 

recovery from PTSD, suffering from PTSD myself, being part of a military family, 

having friends in the military, and knowing veterans in the army who have suffered from 

PTSD. These OPOB designs may help those suffering from PTSD as well as the families 

and communities who support them. 
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OPOB-TE 

Wall system cooling vents. Three wall systems would have cooling vents that act 

like a cooling tower. The exterior of three façades will have exterior architectural grilling 

by Architectural Grille. The façades comprise three AG10 Linear bar grills with a G 

Frame in a Brass Satin Finish, 4 inches from the façade bases. The interior of three 

façades will have an 8-inch honeycomb water panel and a Tjernlund UnderAire Crawl 

Space Ventilator (Deluxe two crawl space fan, 220 CFM, Model #v2D) followed by an 

interior AG 10 Linear bar grill with G frame in a Brass Satin finish.  

The honeycomb water panel dampened with water and either essential oils 

Frankincense, eucalyptus sandalwood, or lavender with the fans on a set speed will bring 

aromatherapy into the transportable encasement and act as an in-wall cool tower to 

induce human thermal comfort. To ensure cross ventilation so that air does not become 

stagnant, two façades parallel from the three façades with forced-in air will have forced 

out air using the same interior and exterior grills with the same Tjernlund UnderAire 

Crawl Space Ventilator (Deluxe two crawl space fan, 220 CFM, Model #v2D) at three 

feet before the end of the façades. This creates a low inlet and high outlet to provide 

structural cooling with air movement. 

Wool insulation. Another means of making the transportable encasement energy 

efficient and off the grid is using an envelope that features one (5 ½ inch (R value 19)) 

with one (3 ½ inch (R value 13)) thick premium wool batt insulation sheets overlaid, 

totaling an insulation with an R value of 32 per every 15 ½ by 16 sheet. This type of 

insulation by Havelock Wool is a renewable building material that:  



  CXXIII 

• cleans the air from harmful chemicals like formaldehyde, nitrogen oxides, 

and sulfur dioxide;  

• manages moisture by absorbing air moisture the equivalent of 35% of its 

net weight;  

• is naturally fire resistant;  

• is a material that doesn’t sag over time to retain R value and reduce 

maintenance; 

• is high performance, reusable, and compostable;  

• is, aside from it being a thermal insulator, an acoustic insulator with a 

sound absorption coefficient performance. 

Transportable encasement concrete base. The base of the transportable 

encasement will have a 4-inch-thick exposed cement flooring colored a tranquil green, 

purple, pink, or blue color. Concrete is an architectural element that blends in with any 

space and can be made of waste byproducts or recycled products, thus reducing the raw 

material consumption in this design. Concrete also optimizes radiant heat transfer and 

stores it, then releases it at night to reduce temperature flux. Lastly, it is allergen free, 

does not support growth of toxic mold, reduces dust, and dirt, thus helps maintain clean 

air while remaining low maintenance. Since the concrete flooring is exposed to the earth 

(2 feet underground), it will have a 3.24 F degree difference due to soil respiration. This 

will help those who are temperature sensitive by keeping key parts of their body stable 

naturally. By using geothermal activity to help with body temperature regulation the 

transportable encasement is also teaching conduction. 
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Operable windows. Having operable windows (push-out) creates another form of 

cross ventilation to ensure human thermal comfort in the most extreme conditions. The 

windows are three-pane with a 2 ½ inch air gaping between the exterior environment and 

the interior human built environment, thus reducing unnecessary heat gain that leads to 

discomfort and low performance.  

Solar power. Part of the envelope will have a connected unit, that gets its energy 

from a solar power pack or battery, to a tube that distributes ultrasound waves to the right 

temporal of the brain to help open neural pathways to reduce depression. This tube 

extends and retracts from the façade by a push of a button, making it an additional option 

in the transportable encasement for self-intervention. The ceiling will have the curvalon 

panels in an Oak Red Plain Finish wood of Knotty Oak. 

OPOB-C (Living Center at VA) 

Main common room. The OPOB-C 8-façade main common room will be 90’ 

radius with facades of 11.25’ width x 40’ height for its octagon shape; the 5-façade music 

room will be 25’ radius with facades of 5’ width x 18’ height; and private sleeping 

quarters will be 11’ width x 14’ length x 18’ height ascending up to a 22’ height to make 

slanted roof system happen for optimal skylight performance. Each “OPOB-C” holds 9 

occupants. 

Glass and skylights. The skylights in the sleeping quarters are to be Dynamic 

Glass by View Inc. The glass has visible transmittances and solar hat gain coefficients of 

tint 1 (58%:0.40), tint 2 (40%:0.33), tint 3 (10%:0.13), and tint 4 (1%:0.09) that can be 

changed at a touch of a wall computer pad. The glass transitions are due to nano-layers of 

electrochromic coating that is set to respond at a minimum voltage. The glass is meant to 
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be a way of tracking energy efficiency, while intelligently eliminating glare, heat load, 

and daylight by algorithms within the glass automatically adjusting tint levels based on 

the latitude and longitude of the structure, building orientation, exterior architectural 

features, and cloud coverage.  

Windows and productivity. Because occupants will have unobstructed views 

and glazes that adapt to them, the window systems will enhance well-being. Aside from 

the skylights all other window will be custom made and feature: 

• a brass frame with a satin finish, closed-cell foam insulation, and marine 

grade performance spacers (followed by hermetically sealed high-

performance spacers); 

• an exterior glass layer with bullet proof glass;  

• a thin low-E coated glass, then heat mirror suspended coated films, and 

lastly high performance inert glass fill, all of which are within a 1 ½” air 

gap before the sapphire glass with another ½” air gap to the interior 

borosilicate glass (1/4” thick glaze); this customized window will also be 

used for the beam window on roof.  

The customized window will have an R-value of 15.2 and a wall R-value of 26.7 

(based on the surrounding façade R-value of 33.42, R-Value of 32 wool insulation with 

R-Value of 1.41 for exterior and interior hardwood framing) and window glass layers R-

values). All custom windows in all areas of the building, except the sleeping quarters, 

will be 5” recessed for indirect lighting and have concealed LED lighting around 

windows for night illuminance. 
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Sleeping quarters. Each sleeping quarter will have a single a cooling vent that 

acts like a cooling tower accented with architectural grilling by Architectural Grille that 

are three AG10 Linear bar grills with a G Frame in a Brass Satin Finish with an 8-inch 

honeycomb water panel and a Tjernlund UnderAire Crawl Space Ventilator (Deluxe two 

crawl space fan, 220 CFM, Model #v2D) on the interior to push airflow and induce 

circulation.  

The sleeping quarters will have 1-2 customized, operable sliding windows; due to 

self-shading the windows will only have a 2” recessed frame made of wood. The doors 

will all be Glass Apps electric privacy glass that can be controlled by a motion sensor 

inside the room and bathroom (each sleeping quarters will have one and so will the 

hallway). The Glass Apps gives 98% UV protection and 40% Solar Heat reduction, 

making it a smart energy conscious system. 

The sleeping quarters will have a final detail, which is that the OPOBs can be 

attached to each one for individual self-healing rather than the group and community 

healing found in the common areas. 

Hallway to sleeping quarters. The glazed hallway to the sleeping quarters will 

be Dynamic Glass. The flooring will have built-in LED lights to illuminate the hallways 

at night. The walls separating each door to each sleeping quarter will have light beam art 

done by Dirk Brömmel. The flooring throughout the entire building will be a marbled 

brown exposed concrete with private quarters bathroom flooring featuring white marbled 

exposed concrete and Uponor radiant floor heating.  

Roofing. On the interior, the roofing will mimic the cube design of the pantheon 

with an opening topped with reflective material to direct light to the interior. The interior 
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of 12” width octagon sided dome features reflective material and attached reflective 

channels along four of the dome roof systems. Reflective tubes will direct more light 

down into the single opening causing a natural central beam of light. The exterior of the 

octagon dome roof will feature solar panels contoured to the shape to generate electricity 

and be net-zero or net-zero plus; it will connect to a power-pack for power storage. All 

slanted roofs and the mini dome of the sleeping quarters will have solar panels with no 

openings. The hallway roof will be the custom glass. 

Siding. The interior and exterior of all facades of the octagon building will have 

Rulon siding made of Cedar Western Red Hard Wood with oak wood furnishing, kitchen 

cabinetry, and accents; the envelope will have the Havelock Wool Insulation. The 

exterior will have 3-foot high rock siding from the ground up.  

Steps and pathway. Additionally, there will be a porch entrance with three 

ascending steps of 12” height rising three feet to the doorway; the interior features seven 

slight descending steps with an 8.57” height that leads into the open floorplan of the main 

common area that is 2 feet into the earth for geothermal exchange. There will be seven 

ascending steps to the hallway and other rooms from the open floor plan main common 

area since they will be ground level. 

Lastly, exterior pathways will be solar pathways inspired by Daan Roosegaarde 

with luminescent polishing techniques on recycled materials set in concrete that uses 

the absorbed daylight and emits it at night; the paths will be wider than 48 inches.  

Bathrooms and kitchen. The bathrooms and kitchen will have ceramic 

appliances; the kitchen would have stainless steel 4-star energy appliances. 
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Garden room. The 25’ x 20’ terrarium garden room, designed by Sean Godsell, 

will have circular sandblasted glass that is connected with rods that balance the humidity 

and temperature. The solar heat gain from this room will help in winter months. The 50’ 

x 25’ terrarium indoor pool room will have custom glass with minimal framing of ½” 

width (full glaze facades) and an attached tumble wall made out of SmartWrap. This is an 

energy-generating, lightweight, and sustainable envelope that acts as a multi-layer skin 

that adds an insulated and convective element to the center. The terrarium pool room is 

well suited for extreme environments or those with wide temperature flux.  

Music room. The music room will not have any windows but will have additional 

acoustic layering in an envelope on its five facades; the Curvalon ceiling will feature an 

Oak Red Plain Finish; the only other places the Curvalon ceiling element will be used is 

over the living room space.  

Living room. The living room will also have a fireplace like that of the Shute 

Barton Mansion in Axminster, Devon. The fireplace will be nine-feet wide and three-feet 

high, and act as a cooling tower in summer to have a biophilia connection and induce 

human thermal comfort.  

Landscaping. Any vegetation planted will have Lite-Soil’s Lite-Net root 

irrigation system which provides water storage, drainage capacity, soil aeration, 

improved vegetation crowd, erosion control and air discharge in high volumes and evenly 

distributes it to the root systems. It is useful in extreme environmental conditions, is 

simple to install, cost-effective, and light weight. This will ensure low maintenance and 

landscape durability and minimal impact on the environment.  
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Pavement. This community will be entered by a cul de sac road made out of 

porous asphalt pavement which will prevent storm water pollution runoff that normally 

occurs from pavement. The pavement is made of layers with the top layer being the 

porous asphalt pavement with a section edge of unpaved stone. This is followed by the 

choker course, stone recharge bed (uniformly graded clean crushed stone that has 40% 

voids), non-woven geotextile, all on top of uncompact subgrade soil.  

If it is on a slope, there will be an outlet structure for excess flow that is attached 

to a perforated pipe leading from an earth berm under the pavement; if it is a flat surface 

there will be a straight outlet structure with a straight perforated pipe.  

OPOB-C Community. The community at the VA will be made up of 9 OPOB-

Cs providing for occupancy for up to 81 people, four check-in staff members, and nine 

maintenance members, all of whom will be veterans. Between each OPOB-C will be 

educational and community building zones nestled in the one acre between each center. 

These may include an outdoor fire pit lounge, sky scape observatory area to learn the 

constellations, a lounging flower garden full of annual flowers and trees, and a water 

harvesting station. All centers will have a connective dirt path/trail that is more than 48 

inches wide with annual grasses that bloom.  

Expected stay time. Based on this thesis and the background research, the 

duration of exposure to the OPOB transportable encasement (OPOB-TE) should be 10 to 

30 minutes, one to two times a day. The OPOB center (OPOB-C) should be a minimum 

of three months to a year.  
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Conclusion 

As one can see, the PTSD Center (OPOB-C) and transportable 

encasement (OPOB-TE) are designed to mitigate the onset and symptoms of PTSD. With 

such structures accessible to those with PTSD in the military and military community 

after honorable discharge, veterans can be expected to have reduced trauma in 

transitional situations. This will limit the loss of military personnel and allow them to 

continue to work and provide a healthy life for themselves and the people they love. For 

veterans back home, these designs will help with mental health disorders and reduce 

veteran homelessness, while providing easy and quick access to health care 

facilities/hospitals (like the VA), so they can seek treatment and socialize with peers who 

are experiencing the same inflictions. These designs will promote not only self-healing, 

but also promote independence, and the ability to re-enter into civilian life. 

Overall, OPOB addresses key elements that are important to designing a structure 

that bridges healing between the front lines and back home. OPOB interplays biology and 

the environment allowing it to define how people take their perception of the 

environment to develop ways to act in their surroundings (Diamond, 2009). OPOB uses 

materials that combine biophilia with architecture to facilitate emotional changes, a 

moment-by-moment process (Rice & Elliott, 1996).  

The benefit of OPOB is that it is a healing space that parallels other therapy 

techniques and creates a place that utilizes breathing, meditation, desensitization, and 

mirroring so that individuals with PTSD can center themselves and understand their 

emotions to reduce additional health problems that come with the emotional upheaval of 

the condition. OPOB is a place that combines techniques found in ERMD therapy and 
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prolonged exposure therapy, cognitive behavioral therapy, and existential therapy, 

making it a true definition of a healing space.  

Research on breathing, meditation, desensitization, and mirroring suggest that the 

exposure to OPOB would be feasible with short term exposures in war zones being as 

little as 10 minutes two times a day and only three months to a year back in the United 

States. With being a transitional space that can be sent to and from conflict areas as a help 

in continuing efforts towards mitigating the onset and duration of PTSD, OPOB becomes 

an innovative element of familiarity; an element of design for the military that is missing 

(Bluyssen, 2009; Day, 2017; Wickersheimer, 2013).  

OPOB is a place that addresses comorbid somatic disorders including metabolic 

syndrome, in addition to the clinical features associated with it and treats multi-systemic 

disorders like PTSD. The design works with any schedule, set or unset, and is an area for 

flexibility, thus can be a foundation design for the military to use and install anywhere. 

Future hope would be to move OPOB from the military and veterans to anyone with 

PTSD and cover its use with health insurance. However, since the military produces the 

largest number of people with PTSD, it is the logical place to start using the OPOB.  

All this research and OPOB’s design ideas have come from personal experience 

and treatment for PTSD. Additionally, knowing veterans in the army such as Jason (name 

changed for thesis) and the burden he has held from bringing all his men home but not 

being able to save them from themselves ignites a kind of compassion. To hear and see 

his pain with only having three members left out of 14 because of suicide is eye-opening. 

For him and many others I am trying to make a difference, starting with the OPOB design 

idea. 
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Figure 8. OPOB-TE. Stylized image of OPOB by Heather Havelka, 2017.  

 
Figure 9. OPOB-TE. Stylized image of OPOB progression by Heather Havelka, 2017.  
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Figure 10. OPOB-TE. Stylized image progression of OPOB by Heather Havelka, 2017.  
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APPENDIX A:  

HISTORY OF PTSD 

History 

According to the US Veterans’ PTSD references, prior to the country’s 

involvement in diagnosing PTSD among its soldiers, the Austrian physician Josef 

Leopold (1761) wrote about “nostalgia” experienced by soldiers. This attempt to address 

PTSD was initiated because some soldiers would report missing home, feeling sad, 

having sleep problems, and experiencing anxiety. Leopold’s account of PTSD became 

the first model for distinguishing trauma-related conditions among Civil War soldiers. 

The second model was constructed during both the American Civil War (1861-1865) and 

the Franco-Prussian War (1870-1871). This model suggested physical injury as the cause 

of symptoms labeled “Soldier’s heart” or “irritable heart,” (i.e., rapid pulse, anxiety, and 

trouble breathing). This syndrome was described as overstimulation of the heart and 

nervous system and named “Da Costa’s Syndrome” after Jacob Mendez da Costa, the 

medical doctor who documented the symptoms in Civil War soldiers. However, despite 

acknowledgement of the combined physical and mental ailments, soldiers were returned 

to battle after receiving medications. A compelling account of PTSD is found in Stephen 

Crane’s Red Badge of Courage, (1895) which describes the acute reaction of a new 

Union Army recruit when faced with the first barrage of Confederate artillery. 

The European documentation of railroad accidents also increased the early 

understanding of trauma-related conditions. Among the documentation, a new name, 

“railway spine,” was reported for trauma-related symptoms. This designation emerged 

from autopsies during which injuries to the central nervous system were discovered. 
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Charles Dickens, the esteemed Victorian author and social critic, described his trauma 

from a rail accident in 1865 as symptoms of sleeplessness and anxiety, thus reinforcing 

the idea of the ailment as being neurological. 

November 11, 1919, the first observance of Armistice Day, led to a new 

distinction of symptoms for PTSD known as “war neurosis” or “shell shock.” “Shell 

shock” was diagnosed in those who interacted with or had a reaction to explosions caused 

by artillery shells. Among the symptoms of this condition were panic attacks and 

problems sleeping, thought to result from hidden damage to the brain caused by the 

impact of big artillery. During World War 1, treatments for “shell shock” varied from 

either receiving a few days’ rest before returning to the war zone to increasing daily 

activities present in civilian life in hopes of restoring “normalcy.” More extreme 

treatment approaches included hydrotherapy (immersion in water) and electrotherapy 

(shock treatments), sometimes combined with hypnosis. 

During World War 2, the term “shell shock” was replaced with “Combat Stress 

Reaction” (CSR), aka “battle fatigue.” Battle weariness and exhaustion became common 

among soldiers during this time. However, understanding of PTSD was set back because 

of its disregard by reputable military leaders, such as Lieutenant Gen. George S. Patton 

and others, who did not believe in the CSR diagnosis, even though roughly half of the 

discharges in WW2 were the result of combat exhaustion (Solomon, Z., & Benbenishty, 

R., 1986). CSR was treated by using, as described in a promotional complete recovery 

outlook campaign for sufferers returning to combat after rest (Solomon, Z., & 

Benbenishty, R., 1986). The primary goal to mitigate the symptoms during this time was 
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to ensure a strong military unit relationship, support in treating stress, and promotion of 

recovery. 

The development of a PTSD diagnosis didn’t progress till 1952 under the 

American Psychiatric Association (APA). The APA produced the first manual for “gross 

stress reaction” called the Diagnostic and Statistical Manual: Mental Disorders (DSM-I). 

This manual was used by psychiatrists and other medical professionals to diagnose 

individuals who were “normal” in most means but had symptoms from traumatic events 

such as natural disasters or human-induced disasters or combat. Despite its being a first 

effort to produce a diagnosis, it was also assumed that reactions to trauma would resolve 

relatively quickly, and if symptoms persisted after 6 months, another diagnosis would be 

required (Roemer, Harrington, & Riggs, 2002). 

Throughout much of the 1960s, researchers were still labeling PTSD as a 

psychiatric problem despite evidence that it was caused by exposure to trauma. It was not 

until the second edition of the DSM in 1968 that the diagnosis changed. The DSM-II 

instead went into the adjustment reaction of adult life but still limited PTSD-like 

conditions to only three types of trauma: unwanted pregnancy with suicidal thoughts, fear 

linked to military combat, and Ganser syndrome (prisoners who faced a death sentence). 

In 1980, the APA added PTSD to the DSM-III after research was accumulated involving 

returning Vietnam War Veterans, Holocaust survivors, sexual trauma victims, and others 

exposed to trauma. In the DSM-III, a link between PTSD in civilian life and previous 

war-related trauma was documented. 

In 1987, the DSM-III criteria for PTSD were revised in the newly revised DSM-

III-R, then again in the1994 DSM-IV, 2000 DSM-IV-TR, and 2013 DSM-5, all of which 
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reflect continuing research into the disorder. All of these editions reflect the important 

finding that PTSD is relatively common. About 4 out of every 100 American men (4%) 

and 10 out of every 100 American women (10%) will be diagnosed with PTSD sometime 

in their lives (Friedman, M. J., 2014).  Additionally, an important change would come in 

the DSM-5 in that PTSD would no longer be classified as an Anxiety Disorder. Instead, 

the 2013 DSM-5 describes PTSD as sometimes associated with various mood states, for 

example depression in combination with anger or reckless behavior, rather than related 

only to anxiety. PTSD is now listed in a new category, “Trauma- and Stressor-Related 

Disorders,” and includes four different types of symptoms: reliving a traumatic event (re-

experiencing or intrusion); avoiding situations that are reminders of that event; negative 

changes in beliefs and feelings; and feeling “keyed up” (hyperarousal or over-reactivity 

to situations). Based on the 2013 definition of PTSD, most individuals are not diagnosed 

unless 1) they experience symptoms from all four categories, for at least one month; and 

2) the symptoms cause significant distress or problems with day-to-day functioning, 

although there are high functioning diagnoses.  

Chemicals Associated With PTSD 

Several chemical compounds are associated with PTSD (Chemistry is Life, n.d.) 

These chemicals are norepinephrine (noradrenaline, an organic chemical in the 

catecholamine family that functions in the brain and body as a hormone and 

neurotransmitter); dopamine (dopamine hydrochloride, a compound present in the body 

as a neurotransmitter and a precursor of other substances including epinephrine); 

serotonin (compound present in blood platelets and serum that constricts the blood 

vessels and acts as a neurotransmitter); insulin (hormone produced in the pancreas by the 
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islets of Langerhans that regulates the amount of glucose in the blood, lack causes form 

of diabetes); and cortisol (hydrocortisone, a steroid hormone produced by the adrenal 

cortex and used medicinally to treat inflammation resulting from eczema and 

rheumatism). For further reading, see http://www.chemistryislife.com/the-chemistry-of-

post-traumatic-stress-disorder. 
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APPENDIX B: 

CAPS-5 CHECKLIST AND SAMPLE ITEM AND SEVERITY SCALE 

The PTSD CAPS Checklist 

The U.S. Department of Veteran Affairs (n.d.) cited these important changes 

of the PTSD checklist under the PCL for the DSM-5: 

• The PCL for DSM-IV has three versions, PCL-M (military), PCL-C (civilian),

and PCL-S (specific), which vary slightly in instructions and in phrasing that

refers to the index event. The PCL-5 is most similar to the PCL-S (specific)

version. There are no corresponding PCL-M or PCL-C versions of the PCL-5.

• Although there is only one version of the PCL-5, there are three formats of the

PCL-5 measure, including one without a Criterion A component, one with a

Criterion A component, and one with both the LEC-5 and an extended

Criterion A component.

• The PCL-5 is a 20-item questionnaire, corresponding to the DSM-5 symptom

criteria for PTSD. The phrasing of the PCL-5 items reflects both changes to

existing symptoms and the addition of new symptoms in DSM-5.

• The self-report rating scale is 0-4 for each symptom, reflecting a change from

1-5 in the DSM-IV version. Rating scale descriptors are the same: “Not at

all,” “A little bit,” “Moderately,” Quite a bit,” and “Extremely.” 

• The change in the rating scale, combined with the increase from 17-20 items

means that PCL-5 scores are not compatible with PCL for DSM-IV scores and

cannot be used interchangeably.
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The PCL-5 self-report measure is taken by the patient(s) in the waiting room prior 

to the actual evaluation session and takes approximately 5-10 minutes to complete. The 

measure can be administered in one of three formats: 

● without Criterion A (brief instructions and items only), which is appropriate when 

trauma exposure is measured by some other method 

● with a brief Criterion A assessment 

● with the revised Life Events Checklist for DSM-5 (LEC-5) and extended 

Criterion A assessment 

Interpretation of the PCL-5 should be made by a clinician. The PCL-5 can be scored in 

different ways: 

● A total symptom severity score (range 0-80) can be obtained by summing the 

scores for each of the 20 items. 

● DSM-5 symptom cluster severity scores can be obtained by summing the scores 

for the items within a given cluster, i.e., cluster B (items 1-5), cluster C (items 6-

7), cluster D (items 8-14), and cluster E (items 15-20). 

● A provisional PTSD diagnosis can be made by treating each item rated as 2 = 

"Moderately" or higher as a symptom endorsed, then following the DSM-5 

diagnostic rule which requires at least: 1 B item (questions 1-5), 1 C item 

(questions 6-7), 2 D items (questions 8-14), 2 E items (questions 15-20). 

● Preliminary validation work is sufficient to make initial cut-point suggestions, but 

this information may be subject to change. A PCL-5 cut-point of 33 appears to be 

a reasonable value to propose until further psychometric work is available. 
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Interpretation 

Characteristics of a respondent's setting should be considered when using PCL 

severity scores to make a provisional diagnosis. The goal of assessment also should be 

considered. A lower cutoff should be considered when screening or when it is desirable 

to maximize detection of possible cases. A higher cutoff should be considered when 

attempting to make a provisional diagnosis or to minimize false positives. 

Measuring Change 

Good clinical care requires that clinicians monitor patient progress. Evidence for 

the PCL for DSM-IV suggests that a 5-10-point change represents reliable change (i.e., 

change not due to chance) and a 10-20-point change represents clinically significant 

change. Therefore, it was recommended to use 5 points as a minimum threshold for 

determining whether an individual has responded to treatment and 10 points as a 

minimum threshold for determining whether the improvement is clinically meaningful 

using the PCL for DSM-IV. 

Change scores for PCL-5 are currently being determined. It is expected that 

reliable and clinically meaningful change will be in a similar range.  

 

CAPS-5 Sample Item and Severity Scale 

Sample Item 

In the past month, have you had any unwanted memories of (EVENT) while you were 

awake, so not counting dreams? 

How does it happen that you start remembering (EVENT)? 
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[If not clear:] (Are these unwanted memories, or are you thinking about [EVENT] on 

purpose?) 

How much do these memories bother you? 

Are you able to put them out of your mind and think about something else? 

How often have you had these memories in the past month? 

 

Severity Rating 

0. Absent: The respondent denied the problem or the respondent's report doesn't fit the 

DSM-5 symptom criterion. 

1. Mild / sub-threshold: The respondent described a problem that is consistent with the 

symptom criterion but isn't severe enough to be considered clinically significant. The 

problem doesn't satisfy the DSM-5 symptom criterion and thus doesn't count toward a 

PTSD diagnosis.  

2. Moderate / threshold: The respondent described a clinically significant problem. The 

problem satisfies the DSM-5 symptom criterion and thus counts toward a PTSD 

diagnosis. The problem would be a target for intervention. This rating requires a 

minimum frequency of 2 x month or some of the time (20-30%) PLUS a minimum 

intensity of Clearly Present. 

3. Severe / markedly elevated: The respondent described a problem that is above 

threshold. The problem is difficult to manage and at times overwhelming, and would be a 

prominent target for intervention. This rating requires a minimum frequency of 2 x week 

or much of the time (50-60%) PLUS a minimum intensity of Pronounced. 
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4. Extreme / incapacitating: The respondent described a dramatic symptom, far above

threshold. The problem is pervasive, unmanageable, and overwhelming, and would be a 

high-priority target for intervention. 

For further reading and examples, see https://www.ptsd.va.gov/public/ptsd-

overview/basics/history-of-ptsd-vets.asp 
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APPENDIX C: 

PTSD STATISTICS

Rate of Suicide and Why 

1. In 2012 over 5000 suicides in the United States alone occurred as a result of combat-

based PTSD. 

2. PTSD related suicide is the 10th leading cause of death in the United States.

3. 7.5% of people in the world experience PTSD during their lifetime.

4. 5 million Americans suffer from PTSD on an annual basis.

5. Women are 2 times more likely (10%) to acquire PTSD than men (5%).

6. The majority of individuals with PTSD also suffer from further mental disorders such

as depression. 

7. Police officers, firefighters, war veterans, and EMT workers are more vulnerable to

PTSD than traditional citizens. 

8. Anyone who is suffering from PTSD is at an incredibly high risk for suicide.

9. 22% of people who had suffered PTSD from rape attempted suicide at one point in

their lifetime. 

10. 23% of individuals with PTSD from a physical assault event also attempted suicide at

one point in their lives. 

11. 24% of individuals who were confronted with sexual assault as a child attempted

suicide throughout their lifetime. 

12. The severity of PTSD depends on the severity of the situation and the duration of the

event. 
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13. Aside from self-harm, sufferers from PTSD will be prone to other dangerous behavior 

such as violence, hatred, and estrangement. 

14. 60% of women in the world experience a trauma at one point in their lives. 

15. 50% of men experience a trauma at one point in their lives. 

16. 11% to 20% of veterans from the Afghanistan and Iraq wars suffer from PTSD. 

17. 10% of the Gulf War vets suffer from PTSD. 

18. 30% of veterans from Vietnam suffer from PTSD. 

19. 55% of women in the military developed a form of PTSD from sexual harassment and 

assault. 

20. 38% of men in the military developed a form of PTSD from sexual harassment and 

assault. 

21. 36.6% of PTSD victims are classified as severe cases (at-risk for suicide). 

22. The majority of individuals suffering from PTSD are between the ages of 45 and 59, 

followed by 30 years of age and 44 years old. 

23. 49.9% of people suffering from PTSD are currently in the process of receiving 

treatment via a licensed healthcare professional. 

24. $42.3 billion is allocated to the prevention and assistance associated with PTSD 

treatment. 

25. Individuals with PTSD have the highest rate of using healthcare services due to the 

fact that there are wide arrays of symptoms experienced from this disorder. 

26. 60% to 80% of individuals who are victims of a severe traumatic event will develop 

PTSD. 

27. 50% of outpatient mental health professionals have PTSD. 
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28. There have been higher rates of PTSD seen in African Americans, Native Americans,

and Hispanics. 

29. 1 in 5 veterans returning from combat will have PTSD.

30. 13% to 43% of boys and girls will experience a traumatic event during their

childhood. 

31. 30% to 60% of children who survive a specific disaster suffer from PTSD.

32. 33% of youth that are exposed to community violence develop PTSD.

33. 90% of sexually abused children develop PTSD.

34. 77% of children exposed to a school shooting develop PTSD.

35. Over 65% of children exposed to a traumatic event will attempt to take their own life

at one point during their lifetime. (HealthResearchFunding.org, 2014) 
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APPENDIX D: 

RULAN MATERIAL INFORMATION 

 

Environmental Corporate Social Responsibility 

Rulon also complies with Environmental Corporate Social Responsibility (CSR), making 

it a “leader in the wood ceiling and wall systems industry we insist on environmentally 

responsible manufacturing: 

 ▪ Rulon has been an FSC® Chain-of-Custody certificate holder for 10 years! 

 ▪ Our state of the art headquarters and manufacturing facility was built from the 

ground up to reflect our environmental consciousness and promotes clean, 

efficient production practices. 

 ▪ Aqueous finishes and glues are used in all of our products virtually eliminating 

harmful Volatile Organic Compounds (VOCs). 

 ▪ No urea-formaldehyde added materials in our products. 

 ▪ Use of recyclable, end of life materials whenever possible 

 ▪ Our products can be applied towards LEED point accrual.  
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