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Abstract 

Plants, natural light, and views of nature in the built environment have been shown to 

positively impact the health and well-being of people. These organic qualities can enhance mood 

and morale and increase productivity and health for inhabitants. But these features’ effect on the 

health and well-being of individuals emerging from homelessness is not well understood. To 

address this knowledge gap, a study was conducted to investigate the effects of biophilic design 

on emotional state and well-being among residents of supportive housing and shelters in the 

Seattle area. This study examines if incorporating biophilic design elements in supportive 

housing or shelters improves residents’ perceived well-being. The study was designed to be 

quantitative in nature, utilizing surveys to gather data from participants regarding their opinions 

on biophilic design interventions. Participants were selected from supportive housing and shelter 

residents in the Seattle area, and the study consisted of two parts: (1) a 14-question survey 

assessing respondents' background information and emotional response to biophilic design, and 

(2) a questionnaire measuring respondents' reactions to five case study models. It was found that 

a significant portion of the sample population believed biophilic design elements to be effective 

in promoting well-being and restoration in shelter and supportive housing environments. The 

study’s results contribute to a growing body of literature on the benefits of biophilic design in 

built environments, particularly for individuals experiencing homelessness. The findings provide 

insight into the potential for biophilic design to improve the emotional state and well-being of 

this vulnerable population and inform the design of future supportive housing and shelters. 

Keywords: biophilia; homelessness; shelters; supportive housing; well-being; plants; 

greenery; views to nature 
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Chapter 1: Introduction 

Homelessness is a complex and pervasive issue that affects millions of people worldwide. 

Those experiencing homelessness face numerous challenges that can significantly impact their 

physical and mental health, as well as their overall well-being. In addition to providing 

necessities like food and shelter, it is important to consider how the built environment can 

contribute to the well-being of those experiencing homelessness. One emerging approach to 

designing spaces that promote well-being is biophilic design. Biophilic design seeks to create 

connections between people and nature through the incorporation of natural elements and 

patterns into the built environment. Research has shown that biophilic design can have a positive 

impact on mental and physical health, reduce stress, and increase productivity in various 

contexts. However, the application of biophilic design in the context of homelessness has 

received little attention. 

This paper aims to explore the potential benefits of biophilic design in the context of 

homelessness. Specifically, the paper will examine how biophilic design interventions can 

contribute to the well-being of those experiencing homelessness and the factors that influence the 

effectiveness of such interventions. The paper will also discuss the implications of these findings 

for the design of supportive housing facilities and shelters for individuals experiencing 

homelessness. 

By exploring the potential benefits of biophilic design in the context of homelessness, 

this paper contributes to a growing body of literature on the relationship between the built 

environment and well-being. Furthermore, this paper highlights the importance of considering 

the needs of marginalized populations, such as those experiencing homelessness, in the design of 

built environments. 
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Literature Review 

Homelessness is a persistent issue affecting individuals and communities worldwide. 

Despite ongoing efforts to combat the issue, homelessness remains a significant problem that can 

lead to adverse physical and mental health outcomes. For individuals experiencing homelessness, 

access to safe and stable housing is critical to promoting health and well-being. However, 

traditional approaches to providing housing and support services may not fully address this 

population’s complex needs. 

Recent research has suggested that incorporating biophilic design interventions in shelters 

and supportive housing facilities may contribute to improved well-being for individuals 

experiencing homelessness. Biophilic design interventions involve incorporating natural 

elements, such as greenery, natural light, and views of nature, into the built environment to 

enhance occupants' health and well-being. Biophilic design interventions have been shown to 

reduce stress, increase positive emotions, and promote cognitive restoration and creativity. While 

previous research has demonstrated the benefits of biophilic design interventions in other 

settings, the application of this approach to homelessness is relatively new and warrants further 

investigation. 

This paper provides a comprehensive literature review of the role of biophilic design 

interventions in promoting well-being for individuals experiencing homelessness. The review 

examines the theoretical basis for biophilic design interventions and explores the potential 

impact of such interventions on the physical and mental health outcomes of homeless 

individuals. Furthermore, the review examines the potential barriers and challenges in 

implementing biophilic design interventions in shelter and housing facilities for homeless 
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populations. The goal of this review is to inform future research and design practices and 

contribute to a more holistic approach to addressing the complex needs of homeless individuals. 

Background 

According to the National Alliance to End Homelessness’ most recent survey, more than 

567,715 people were experiencing homelessness nationwide in 2020. This number likely 

significantly undercounts the actual homeless population. Additionally, the number is expected 

to continue increasing due to the COVID-19 pandemic’s aftereffects. Although federal funding 

to address homelessness is at almost $3.1 billion, the demand for temporary shelter consistently 

outpaces the availability (National Alliance to End Homelessness, 2020).  

Figure 1: Total Number of People Experiencing Homelessness per Year by Type, 2017-2020

 

Note. The number of homeless families and individuals continues to rise. (National Alliance to 

End Homelessness, 2020) 
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Seattle, like many cities across the United States, has experienced a significant increase 

in homelessness in recent years. According to the annual Point in Time Count conducted in 

January 2020 by All Home King County, there were an estimated 11,751 people experiencing 

homelessness in King County, which includes Seattle and surrounding areas. Of those, 6,320 

were individuals without families and 5,431 were members of households with children. 

Homelessness in Seattle has been a growing concern for many years, and the issue has become 

more visible in the city's public spaces, including parks, sidewalks, and under bridges. In 2015, 

Mayor Ed Murray declared a state of emergency in response to the growing crisis of 

homelessness, which allowed the city to expedite the process of building and funding new 

shelters and supportive housing. Despite these efforts, the number of people experiencing 

homelessness in Seattle has continued to rise. And the actual number of homeless is likely 

significantly higher.  

Homelessness is a complex and multifaceted issue that affects individuals, families, and 

communities. Homelessness can occur for a variety of reasons, including poverty, lack of 

affordable housing, mental illness, substance abuse, and domestic violence. Homelessness is not 

just a housing problem; it is also a public health problem, a social problem, and an economic 

problem. Homelessness has significant consequences for individuals and society as a whole. 

Homeless individuals are more likely to experience physical and mental health problems, be 

victims of violence and abuse, and have difficulty accessing education and employment 

opportunities. Homelessness also puts a strain on social services and emergency resources, such 

as hospitals and emergency shelters, which can become overwhelmed and unable to meet the 

demand. Moreover, homelessness is not just a problem for individuals and families experiencing 

it. It is also a problem for society as a whole.  
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To address the issue of homelessness, it is important to take a comprehensive and holistic 

approach. This includes not only building more shelters and transitional housing but also 

addressing the root causes of homelessness, such as poverty and lack of affordable housing. It 

also includes providing support services, such as job training, mental health counseling, and 

addiction treatment, to help homeless individuals regain their independence and become self-

sufficient. Ultimately, ending homelessness requires a collective effort from the government, 

businesses, and the community at large. Likewise, it is important to ensure these spaces are 

created thoughtfully to suit inhabitants’ needs and create a lasting positive impact. One area that 

has received increasing attention in recent years is the role of design in creating supportive and 

healing environments for people experiencing homelessness. 

Diversity in Population 

According to the National Alliance to End Homelessness, the homeless population is 

incredibly diverse, and this presents a significant hurdle for designers tasked with creating 

shelters that meet their needs. "People experience homelessness due to a wide array of causes," 

the organization notes, including "mental health issues, drug use, unstable home lives, 

discrimination, or familial abuse" (2020). These causes can be intertwined and complex, 

requiring a comprehensive approach to address. Furthermore, the homeless population is diverse 

in terms of the duration of their homelessness. "24% of the homeless population is chronically 

homeless—i.e., homeless for a year or more or experiencing periodic homeless," according to the 

National Alliance to End Homelessness (2020). This means that shelters must be designed to 

accommodate the needs of both those who experience homelessness for a short period due to a 

temporary crisis and those who experience chronic homelessness for extended periods, often due 

to a combination of factors such as mental illness and substance abuse. 
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In addition, the homeless population is diverse in terms of cultural background. 

According to the National Alliance to End Homelessness, minority groups are far more likely to 

experience homelessness than those with a White or Asian background (2020). Shelters must be 

designed with cultural sensitivity in mind to ensure that they are inclusive and accommodating to 

everyone.  

Figure 2: Counts and Rates by Race / Ethnicity, 2020 

 

Note. Homelessness disproportionately affects people of color. (National Alliance to End 

Homelessness, 2020) 

Designers must take these factors into account when developing shelters for the homeless 

population. As the U.S. Conference of Mayors Task Force on Hunger and Homelessness notes, 

"29% of the population suffers from severe mental illness, 22% are disabled, 12% are veterans, 

and 17% were victims of domestic violence" (2017). These individuals have unique needs that 

require tailored solutions, making it challenging to develop a one-size-fits-all approach. 
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Therefore, it is crucial to create shelters that can accommodate the diverse needs of the homeless 

population thoughtfully. 

Trauma in the Homeless Population  

But while the homeless population is diverse, what is consistent is that a large portion of 

homeless persons have faced significant trauma. The National Alliance to End Homelessness 

reports that homeless individuals frequently face mental health issues, drug use, unstable home 

lives, discrimination, or familial abuse (2020). Moreover, trauma often begins in childhood or 

youth, with its effects exacerbated by other traumatic events and their consequences over many 

years (Berens, 2017). According to a study conducted by Service for Housing Interventions for 

Families in Transition (SHIFT), 93% of homeless mothers have a history of trauma, with nearly 

81% having experienced several traumatic events (2016).  According to the study physical and 

sexual assaults were highly reported by women in transitional, emergency, and supportive 

housing, as represented in Figure 3 (SHIFT, 2016). 
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Figure 3: Reported Abuse by Mothers in Transition, 2016

Note. Histories of traumatic stress were common among mothers in the SHIFT study of 2016.  

The trauma experienced by homeless individuals is often exacerbated by the stressful and 

taxing environments in which they live. Michael Berens notes that homeless individuals are often 

victims of domestic violence, and physical, psychological, and/or sexual abuse. They may have 

experienced a life-altering crisis, been institutionalized, or have some form of emotional or 

mental debility. In the case of homeless veterans, they may be experiencing PTSD or other 

combat-related trauma. Additionally, they may abuse drugs or alcohol as a way to cope with 

their trauma (Berens, 2017). 

Once a person becomes homeless, society frequently marginalizes and discriminates 

against them. This results in cyclical traumatization that negatively affects mental health and 

well-being. According to the SHIFT study, unresolved trauma issues, as indicated by the severity 

of symptoms of PTSD, and low self-esteem were the only predictors of continuing residential 
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instability at 30 months into the study (SAMHSA, 2016). This highlights the importance of 

understanding trauma and its impact on the homeless population to address their needs 

effectively. 

Homeless individuals come from different backgrounds and face diverse challenges, but 

the impact of trauma is consistent. Homeless individuals frequently face trauma due to a range of 

factors, including past abuse, discrimination, and marginalization. By understanding the impact 

of trauma and addressing the needs of homeless individuals, agencies and facilities serving the 

homeless population can provide appropriate conditions that aid in their recovery. 

Understanding the Impacts of Trauma 

The traumatic effects of homelessness extend beyond the individuals who experience it to 

impact entire families. Homelessness disrupts normal familial routines and relationships, causing 

significant strain and distress. The National Child Traumatic Stress Network states that 

“homeless families experience more stress than housed families, such as limited access to basic 

resources and health care, exposure to environmental toxins, crowded living spaces, high levels 

of noise, and social isolation” (2013, p. 2).  

Children in homeless families may experience hunger, sleep deprivation, and 

developmental delays, and may also have to constantly change schools, leading to educational 

difficulties and gaps in learning (National Child Traumatic Stress Network, 2013). Moreover, the 

risk of abuse and neglect is heightened in homeless families due to the stress and pressure of 

homelessness, which can lead to caregiver frustration and an inability to provide adequate care 

for children (Bassuk, et al., 2014).  
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Homelessness is a complex issue that involves a wide range of factors, and those 

experiencing homelessness are not a homogenous group. However, one consistent factor among 

homeless persons is the high prevalence of traumatic experiences they have endured. As Guarino 

and Bassuk explain, “traumatic experiences have a profound effect on the physiological and 

psychological functioning of the individual and can lead to long-term changes in behavior, 

thinking, and feeling” (2010, p. 15). 

When a person experiences a traumatic event, it frequently creates intense and 

overwhelming emotions that may have lasting effects on their mental well-being. According to 

Guarino and Bassuk, “persons who have been exposed to traumatic experiences commonly feel 

helpless and hopeless and begin to question their sense of self and their ability to control what 

happens to them” (2010, p. 15). The body responds to trauma by releasing chemicals that 

activate the fight, flight, or freeze response. However, when these responses do not help the 

person escape the threat as expected, it can lead to feelings of helplessness and a loss of control. 

Homeless individuals often face persistent stressors that can result in what is referred to 

as “complex trauma,” which can have even more severe and lasting effects. As Guarino and 

Bassuk explain, “homeless individuals experience chronic and repeated traumas that lead to a 

cumulative, negative effect on physical and mental health and well-being” (2010, p. 16). 

Homelessness is an inherently stressful and traumatic experience, and those experiencing 

homelessness often face additional traumas such as abuse, violence, or discrimination. This 

continuous exposure to traumatic situations also results in increased vulnerability to physical and 

mental health problems, which further exacerbates their situation. The trauma and stress of 

homelessness can cause long-lasting physical and emotional consequences for individuals and 

families alike, emphasizing the need for compassionate and effective responses to homelessness.  
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To address this issue, agencies and facilities serving homeless populations must prioritize 

trauma-informed care. This approach recognizes that homelessness is not just an issue of housing 

but is often a result of past traumatic experiences. A trauma-informed approach involves 

designing environments that are safe and promote healing, offering services that prioritize trust 

and empowerment, and providing care that is tailored to the unique needs of each individual 

(SAMHSA, 2012). By addressing the trauma that homeless individuals face, we can better 

support them and help break the cycle of homelessness. 

Complex Trauma  

Complex trauma is a type of trauma that is experienced over a prolonged period and is 

typically interpersonal in nature. According to Christine A. Courtois, a psychologist who 

specializes in treating trauma, "complex trauma involves traumatic stressors that are 

interpersonal, that is, they are premeditated, planned, and caused by other humans, such as 

violating and/or exploitation of another person" (2016). Because complex trauma can be 

sustained over a long period, it can have significant impacts on a person's mental and emotional 

health, as well as their ability to function in daily life. 

In their study, "Disorders of Extreme Stress: The Empirical Foundation of a Complex 

Adaptation to Trauma," Van der Kolk, Roth, Pelcovitz, Sunday, and Spinazzola (2005) describe 

how the long-term effects of complex trauma can impact various aspects of a person's life. The 

authors note that complex trauma can impact a person's thinking, planning, problem-solving, 

ability to manage physical and emotional states, and ability to sustain secure and trusting 

relationships. 



Organic Design in Supportive Housing and Shelters  

 

Bone, 18 
 

Given the high incidence of trauma in homeless populations, it is crucial to recognize 

how the built environment can impact a person's mood, behavior, and overall wellness. Research 

has demonstrated the financial and social benefits of keeping people in permanent housing, and 

providing spaces that feel secure and inviting can help people to thrive. As Michael Berens notes 

in Designing the Built Environment for Recovery from Homelessness, "design can play a role in 

the recovery process by making a space feel safe and welcoming" (2017, p. 8). When people feel 

safe and secure, they are better able to focus on other aspects of their lives, such as finding 

employment or addressing mental health concerns. 

Trauma-Informed Design 

Trauma-informed design is a critical approach to creating physical environments that 

support and sustain the healing process of individuals who have experienced traumatic events. 

As the Substance Abuse and Mental Health Services Administration (SAMHSA) (2014) 

explains, "a trauma-informed program or design recognizes the widespread impact of trauma, 

understands potential paths for recovery, and actively resists re-traumatization by fully 

integrating knowledge about trauma into policies, procedures, and practices." 

Due to the lasting effects of trauma, individuals can be highly sensitive to certain triggers 

within the built environment. As such, designers must be mindful of creating spaces that 

minimize negative triggers and instead promote positive responses and reduce anxiety. As one 

study notes, "The physical environment has an enormous impact on the psychological well-being 

of individuals, especially those who have experienced trauma" (Hagen et al., 2019). 

Incorporating biophilic design elements, such as greenery, natural light, and views of 

nature, into indoor spaces can have lasting restorative effects and reproduce the positive qualities 
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of the outdoors within our built environment. As Gill (2019) explains, "Research has shown that 

exposure to nature can help reduce stress and improve mood, cognitive function, and overall 

well-being." Similarly, Van der Berg (2005) and Ulrich (1990) found that views of nature and 

access to natural light can have a positive impact on health and well-being. 

While these studies were not specific to individuals who have experienced homelessness, 

it is reasonable to posit that incorporating biophilic design elements into shelters and supportive 

housing can have a positive impact on the emotional state and well-being of residents. As Hagen 

et al. (2019) note, "Designers of therapeutic spaces can create supportive, restorative, and 

therapeutic environments that aid in the healing process." 

Trauma-informed design is a comprehensive approach to creating spaces that foster 

healing and promote well-being for individuals who have experienced traumatic events. 

Designers must be mindful of the impact that the built environment can have on residents and 

prioritize biophilic design elements to create spaces that are supportive, restorative, and 

therapeutic. As Gill (2019) states, "Designing with nature in mind is no longer a luxury but a 

necessity." 

Designing for Wellbeing 

Designing shelters and supportive housing facilities that are trauma-informed and take 

into account the specific needs of individuals who have experienced homelessness and trauma is 

crucial in promoting their successful transition to stable housing. In an article published in the 

American Journal of Public Health, Hopper, Bassuk, and Olivet (2010) highlight the importance 

of creating a safe and empowering environment for individuals who are transitioning out of 

homelessness. They suggest that such an environment can be created through the incorporation 
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of a strengths-based, trauma-informed care framework that prioritizes safety and control for both 

residents and providers. 

One way to incorporate a trauma-informed design approach is through the incorporation 

of nature and biophilic design elements. Studies have shown that natural elements, such as 

greenery and natural light, can have a positive impact on mood, reduce stress and pain, and 

promote sustained attention (Gill, 2019; Van der Berg, 2005; Ulrich, 1990). Although these 

studies were not specific to the homelessness context, they suggest that incorporating biophilic 

design elements into interior spaces has the potential to recreate the restorative qualities of the 

outdoors and enhance overall well-being and promote recovery.  

While integrating nature into shelter and supportive housing design is essential, it is also 

important to recognize that the needs of individuals who have experienced trauma are complex 

and multifaceted. Therefore, it is important to engage in a participatory design process that 

incorporates the voices and perspectives of individuals who have lived experience of 

homelessness and trauma. This process can help ensure that the design meets the specific needs 

of the community and that it fosters a sense of ownership and empowerment among residents. 

Designing shelters and supportive housing facilities with a trauma-informed approach is 

critical in supporting the successful transition of individuals who have experienced trauma and 

homelessness into stable housing. As Hopper, Bassuk, and Olivet (2010) state, "providing the 

right kind of environment and services can help people recover from the trauma of homelessness, 

rebuild their lives, and move forward." 
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Measuring Wellbeing 

Measuring well-being is essential for evaluating the success of housing and support 

services in the context of homelessness. The Likert scale is a commonly used tool for measuring 

attitudes and perceptions related to well-being. However, well-being is a multifaceted concept 

that can be defined in various ways, depending on the context. The CDC emphasizes the 

importance of tracking well-being as it provides valuable information for public policy and 

reveals how individuals perceive their lives are going. Good living conditions, such as housing 

and employment, are fundamental to well-being. However, research has shown that biophilic 

design interventions can also contribute to improved well-being. 

The theory of well-being is a positive psychology approach that measures this construct 

in five categories, summarized by the acronym PERMA: positive emotion, engagement, 

relationships, meaning and purpose, and accomplishment. Positive emotion refers to 

experiencing pleasure and enjoyment, while engagement involves being absorbed in activities 

that are challenging and meaningful. Research has shown that biophilic design interventions can 

contribute to positive emotion and engagement, which are essential components of well-being. 

Figure 4: Reported Abuse by Mothers in Transition, 2016 
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Note. The PERMA model was designed by Martin Seligman with five core elements of 

psychological well-being and happiness. (2020) 

Trauma-informed design has emerged as a response to the need for compassionate 

architecture for individuals who have experienced traumatic events or ongoing complex trauma. 

Designers must understand the purpose of the space and the impact it has on the occupants, as 

poorly conceived spaces can retrigger past traumas and create a hostile and distressing 

environment. On the other hand, spaces that are thoughtfully designed can provide a welcoming 

atmosphere that fosters recovery and promotes dignity and well-being. By prioritizing the 

specific needs of this population and incorporating principles of well-being into design 

interventions, architects and designers can create spaces that promote healing, recovery, and 

ultimately, success. 

Biophilic Design 

Biophilic design is a concept that aims to create a connection between humans and nature 

by incorporating natural elements into the built environment. As Stephen Kellert, the pioneer of 
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biophilic design, explains: “We became biologically encoded to associate with natural features 

and processes. This need is thought to remain instrumental to people’s physical and mental 

health, fitness, and well-being” (Kellert, 2008, p. 207). By bridging the gap between humans and 

nature, biophilic design can enhance the health and well-being of building occupants. 

Studies have shown that biophilic design has a positive impact on the perceived health 

and satisfaction of building occupants. Additionally, it has been found to improve cognitive 

performance and creativity (Browning, 2013). Biophilic design involves considering factors such 

as natural light, greenery, and access to views of nature, as well as using natural materials, 

patterns, and textures in the design process (Kellert, 2008). By incorporating these elements, 

biophilic design creates spaces that are both functional and restorative. 

The principles of biophilic design are based on the theory of biophilia, which recognizes 

that humans have an innate connection with nature. According to this theory, this connection to 

nature is essential to our physical and mental health and well-being. By incorporating natural 

elements into our built environment, we can create spaces that support our biophilic needs and 

enhance our overall health and well-being. As Kellert notes, “Biophilic design represents an 

innovative path forward for architecture and design that seeks to reconcile this inherent human 

need with the built environment” (Kellert, 2008, p. 15). 

Healing Environments 

The relationship between design and emotional well-being has been extensively 

researched and documented. There is strong evidence suggesting that organic design elements, 

such as exposure to nature, can have a restorative effect on individuals and positively impact 
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their emotional well-being. This idea was first explored by Roger Ulrich (1979), who conducted 

a series of studies that concluded "short-term exposures to vegetation can be effective in 

fostering recovery from stress and anxiety, particularly when individuals are required to spend 

long periods in confined spaces" (Ulrich, 1979, pp. 102-105). This concept was further supported 

by Kaplan's (1995) comprehensive review of the impact of natural environments on restorative 

experiences. Kaplan observed that "natural environments are rich in characteristics necessary for 

restorative experiences" (Kaplan, 1995, p. 172) and that exposure to natural light, greenery, and 

views of nature can lead to reduced stress and increased directed attention. 

These findings have been supported by numerous other studies, such as those conducted 

by environmental psychologists Rachel and Stephen Kaplan (1989) and Terry Hartig (1996), 

who found that exposure to natural environments can lead to a reduction in stress and anxiety, 

improved mood and cognitive function, and increased overall sense of wellbeing. Additionally, a 

meta-analysis conducted by Juyoung Park, et al. (2010) confirmed the positive relationship 

between exposure to nature and reduced stress levels. In 2009 a study by Taylor and Kuo found 

that individuals who had access to natural elements, such as trees and green spaces, reported 

lower levels of stress and greater overall well-being. In the study, participants were exposed to 

different natural environments, including forests, parks, and gardens, and were asked to report on 

their levels of stress and well-being. The researchers found that individuals who had access to 

natural environments experienced greater improvements in both stress and well-being compared 

to those who did not. 

While research on the benefits of biophilic design in the context of supportive housing 

and shelter environments is limited these studies suggest that incorporating biophilic design 
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elements, such as plants and natural light, into supportive housing facilities can have a positive 

impact on the well-being of individuals experiencing homelessness. However, more research is 

needed to further understand the relationship between biophilic design and well-being in this 

context. 

 

 

 

 

 

 

 

 

 

 

Chapter 2: Methodology 

Rationale 

As explored in the Literature Review, it is well established that incorporating organic 

design qualities into architectural spaces can elicit positive emotional states and physiological 

responses in occupants. While previous research highlighted the benefits of biophilic architecture 



Organic Design in Supportive Housing and Shelters  

 

Bone, 26 
 

in various settings, it has not explored its potential to improve the well-being of individuals in 

shelters and supportive housing. 

To address this literature gap, this study investigates the potential impact of biophilic 

design interventions on the well-being of individuals experiencing homelessness. The research 

will be conducted through surveys administered to participants residing in supportive housing 

and shelter facilities. Specifically, the study examines the impact of various design elements, 

such as plants, materials, natural light, and views of nature, on participants’ perceived emotional 

and physical well-being.  

To comprehensively investigate the impact of biophilic design on the well-being of 

residents in supportive housing and shelter facilities, a structured quantitative survey approach 

was employed in the Seattle metropolitan area. Participants were asked to assess their 

experiences with organic design elements, including natural light, greenery, and views of nature 

in living environments. The primary objective of the survey was to determine whether these 

design features were positively received or whether they elicited negative or negligible 

responses. Additionally, the study aimed to understand how residents' experiences may affect 

their engagement with biophilic design elements. Through the collection and analysis of this 

data, the research team gained valuable insights into the impact of biophilic design on the well-

being and behavior of residents in supportive housing and shelter facilities. 

Study Purpose 

This investigation seeks to determine if the proposed settings, including natural light, 

greenery, and views of nature, have a significant impact on the positive emotions and perceived 
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feelings of well-being among individuals experiencing or recovering from homelessness. The 

study will adopt the documented philosophy of biophilic design and rely on quantitative research 

techniques, specifically scalable questionnaires, to gather and analyze data. The ultimate 

objective is to explore if and how these interventions may enhance the restoration and well-being 

of those recovering from homelessness. To inform the research question and establish a 

framework for the analysis objectives were articulated at the inception of the investigation. The 

objectives are: 

• To evaluate the perceptions of homeless shelters and supportive housing complexes’ 

residents regarding their inclination to natural light, greenery, and nature views. 

• To examine the potential for biophilic design interventions to improve the quality of life 

and overall health outcomes for individuals experiencing homelessness. 

• To investigate how respondents' demographic characteristics and previous experiences of 

homelessness influence their perceptions of and preferences for biophilic design elements 

in supportive housing and shelter environments. 

 

 

Research Questions 

• Can biophilic design elements enhance feelings of approachability, restoration, and calm 

in shelter and supportive housing environments for homeless individuals? 

• Which types of biophilic design are most effective in promoting positive emotions among 

homeless individuals? 

• Are there any perceived adverse impacts of biophilic design interventions?  
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Hypothesis 

Primary Hypothesis: The implementation of biophilic design in shelters and supportive 

housing for individuals experiencing homelessness will positively impact their quality of life and 

sense of well-being. 

Sub-Hypothesis 1: By providing access to natural light, greenery, and views of nature, 

biophilic design interventions will create a relaxing and revitalizing environment that promotes 

engagement and renewal in supportive housing and shelter environments. 

Sub-Hypothesis 2: It is presumed that the implementation of biophilic design elements in 

supportive housing and shelter environments will positively impact residents’ quality of life and 

elicit feelings of approachability, restoration, and calm. 

Survey Methodology 

Survey Purpose  

The purpose of this study is to investigate the potential impact of biophilic design 

interventions on the emotional well-being of individuals experiencing homelessness in 

supportive housing and shelter environments. To achieve this, a two-part structured quantitative 

survey was conducted. This evaluation aimed to collect data from participants who have recently 

experienced or are currently experiencing homelessness to determine their perceptions of organic 

architectural elements. In total, the questionnaire was designed to take between ten and fifteen 

minutes to complete, depending on participants' engagement and confidence.  

Participants  
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The sample size for this survey consisted of 211 participants, who are currently or have 

recently experienced homelessness. The purpose of this targeted sample population was to 

ensure a sufficient representation of data to draw meaningful conclusions about the experiences 

of this specific group of individuals. To be eligible to participate, individuals were required to 

meet the following criteria: they must be over 18 years of age and must be currently or have 

recently experienced homelessness. The sample selection aimed to accurately reflect the 

experiences of residents in these specific environments and to gather data that is relevant and 

meaningful to the study's objectives. 

Participant Recruitment  

To ensure a diverse and representative sample, recruitment efforts were focused on a 

variety of supportive housing and shelter facilities in the greater Seattle area. A comprehensive 

list of eligible facilities was compiled based on two widely recognized national directories, 

"Homelesssheltersdirectory.org" and "Womenshelters.org". An email was sent to these facilities 

introducing the study, including information on participant privacy, informed consent, and 

expectations of involvement (refer to Appendix B for the email template). In total three facilities 

agreed to participate. The organizations are as follows: 

• Elizabeth Gregory Home 

• Compass Housing Alliance 

• DESC: Downtown Emergency Service Center 

When a facility agreed to participate in the study, the researcher was responsible for 

participant recruitment and survey management. To aid in recruitment efforts, the researcher 
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provided each participating facility with a recruitment flyer, Appendix C, to display for residents. 

This flyer advertised the study, explained the research objectives, and outlined participant 

expectations. The researcher also provided paper surveys and a secure submission box for the 

facility to display in a location of their choosing, ensuring that residents could easily participate 

if they wished. Along with paper surveys, the front of submission boxes featured a QR code to 

provide respondents access to the questionnaire online through the Qualtrics platform.   

To encourage participation, the researcher conducted outreach efforts to educate residents 

on the importance of their involvement and the potential impact of the study's results on future 

supportive housing and shelter design. This included informational sessions and personal visits 

to the facilities to answer any questions or concerns. By promoting the study and fostering a 

positive perception of its importance and impact, the researcher aimed to increase participation 

and ensure a comprehensive and representative data set. 

 

 

Instrument 

The survey methodology employed in this study was based on a quantitative approach, 

utilizing a multiple-choice survey to assess participants' emotional responses to organic design 

interventions. This research, survey, and data collection protocols were reviewed and approved 

by the Ball State University Office of Research Integrity Institutional Review Board on 

December 16, 2022. Preceding the commencement of both online and paper surveys, participants 

were provided with informed consent, Appendix D, which outlined the study's purpose and 



Organic Design in Supportive Housing and Shelters  

 

Bone, 31 
 

eligibility requirements. In the online format, respondents were required to confirm their 

agreement with the informed consent statement before proceeding. Following the confirmation, 

participants were directed to Appendix E, which contained the survey instrument. 

The survey instrument consisted of a series of standardized questions designed to 

evaluate participants' emotional responses to biophilic design interventions. The questions were 

framed using a Likert-type scale, with participants being asked to rate their level of agreement 

with various statements related to their emotional and physiological responses to the 

interventions. The Likert-type scale allowed for the quantification of participants' emotional and 

physiological responses, enabling the analysis of the impact of biophilic design interventions on 

well-being. 

The initial portion of the survey aimed to gather information about the participants' 

backgrounds, experiences, and preferences for biophilic design elements, such as natural light, 

views of nature, and greenery. Multiple-choice questions were used to inquire about the 

participants' age, gender, and ethnicity to evaluate the potential influence of their backgrounds on 

their perspectives. Three subsequent questions focused on participants' relationships with shelter 

and supportive housing environments, including their previous experiences, current living 

arrangements, and their opinions on the significance of access to nature and biophilic design 

elements in their housing. Responses were collected on a 5-point Likert scale, ranging from 

strongly agree to strongly disagree.  

 The remaining seven questions of the first part of the survey sought to determine if 

biophilic design elements are the primary elicitors of positive emotions. Researchers chose to 

enquire about greenery, natural light, and views of nature independently to understand if there 
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were any trends in the data towards one biophilic design intervention over the other. 

Additionally, questions about participants’ preferences for organic materials, comfortable 

furniture, and fresh air were included to identify if these qualities were more highly valued than 

greenery, natural light, and views of nature. Finally, the last question of the initial portion of the 

survey asked participants to indicate if they believed they might experience any negative impacts 

from organic design interventions. 

The second section of the survey aimed to determine residents' preferences for spaces and 

investigate the environmental qualities that resonate with them. To achieve this, participants 

were presented with five 3D model case studies that depicted the biophilic design attributes of 

natural light, views of nature, and greenery. The case studies comprised one inorganic space 

without any of these attributes, three organic spaces, each showcasing one biophilic design 

principle, and a final case study that integrated all three principles. Participants were shown a 

total of five screenshots of multiple angles of the case studies and asked to evaluate the spaces' 

level of invitational, calming, or restorative qualities on a Likert scale of 1 to 5, with 1 indicating 

negative engagement and 5 indicating positive engagement. These case studies were designed to 

resemble typical shelter and supportive housing community spaces, ensuring the validity and 

reliability of the collected data. Axonometric views of the five case studies are shown for 

reference below.  

Figure 5: Renderings of Case Study I – Inorganic Space 
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Note. A community room space devoid of organic architectural design elements 

 In the first case study, a communal space is showcased, incorporating a kitchenette, 

dining table with accompanying seating, a sitting area for four individuals, complete with a wall-

mounted television, and a bookshelf intended to support both decorative and entertainment 

materials, such as books and games. The decor in the space is minimalistic and understated, 

which may contribute to a lack of warmth and a less inviting atmosphere. 

Figure 6: Renderings of Case Study II – Greenery 
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Note. A community room space incorporating greenery elements.  

The communal space featured in the second case study exhibits analogous furnishings, 

layout, and functionality as those in the first case study, including a kitchenette, dining table, 

sitting area, wall-mounted television, and a corner bookshelf. However, Case Study II employs 

biophilic design principles to enliven the space. The design incorporates the use of greenery to 

introduce natural elements into the indoor environment. Throughout the room, plants are 

strategically placed on the floors and tables, and even vertically on the green wall adjacent to the 

dining table. This approach is in line with the principles of biophilia, which suggest that 

exposure to nature and natural elements has a positive impact on human well-being. By 
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integrating greenery into the design, the communal space in Case Study II may promote positive 

emotional and physiological responses among its users. 

Figure 7: Renderings of Case Study III – Natural Light 

 

Note. A community room space incorporating natural light.  

The communal space in Case Study III has a similar layout and functionality as the 

previous two case studies, with a kitchenette, dining table, sitting area, and wall-mounted 

television. However, this space employs the use of natural light to create a sense of vitality and 

warmth. With an abundance of windows, the space is filled with daylight, making it feel more 

open and connected to nature. The introduction of natural light may contribute to a greater sense 
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of well-being and reduce stress levels, as exposure to natural light has been linked to positive 

effects on mood and health. Additionally, the use of natural light may promote a more positive 

perception of the space, which could lead to greater satisfaction and comfort among residents. 

Figure 8: Renderings of Case Study IV – Views of Nature [Natural & Artificial] 

 

Note. A community room space incorporating views of nature, both natural and artificial.  

Case study IV also features a communal space with a kitchenette, dining table, sitting 

area, wall-mounted television, and corner bookshelf, similar to the previous case studies. 

However, in this case, study, the design incorporates views of nature, both artificial and natural. 

The space is adorned with paintings and photographs depicting nature scenes, while large 
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windows offer a view of the natural surroundings outside. The incorporation of natural views and 

nature-inspired art could have a positive impact on the well-being of individuals by providing a 

sense of connection to the natural world, which has been shown to have stress-reducing effects. 

The combination of artificial and natural elements in the design could provide a multisensory 

experience that engages all of the senses, leading to a greater feeling of satisfaction and well-

being in individuals. 

Figure 9: Renderings of Case Study V – Greenery, Natural Light, & Views of Nature 

 

Note. A community room space incorporating greenery, natural light, and views of nature.  
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Case study V takes a holistic approach to biophilic design, incorporating multiple 

elements to enhance the well-being of residents. Similar to case studies I, II, III, and IV the 

communal space features a kitchenette, dining table, sitting area, and wall-mounted television. 

However, the space incorporates a combination of biophilic design elements such as greenery, 

natural light, and nature views. Plants are strategically placed throughout the space, including on 

tables, shelves, and hanging from the wall, to create a lush and inviting environment. The space 

is also flooded with natural light from multiple windows, which provides a connection to the 

outside environment and offers the benefits of exposure to the sun. Furthermore, residents can 

enjoy views of nature through the windows and on the walls through art to enhance the biophilic 

experience. The combination of greenery, natural light, and views of nature make this space a 

welcoming and soothing environment for residents. 

The main objective of the survey was to gather comprehensive data on residents' 

experiences, preferences, and emotional responses to biophilic design elements in their living 

environments. This was done to evaluate respondents’ perceptions of organic design 

interventions and identify which qualities are most effective in fostering positive responses. 

Additionally, the survey aimed to determine if respondents' background has an impact on their 

preferences. The ultimate goal was to assess the potential for biophilic design interventions to 

enhance the quality of life and overall health outcomes for individuals experiencing 

homelessness. 

Data Recording 

The study employed a quantitative survey approach to data collection, utilizing both 

paper surveys and the Qualtrics electronic platform. Qualtrics is a widely used and reliable 
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electronic survey software that provides a variety of analytical tools to assist with data analysis. 

The software's analytical features, such as cross-tabulations, frequency distributions, and 

descriptive statistics, were utilized in the study to identify patterns and trends in the data. 

Through these tools, the study aimed to test the hypothesis that biophilic design elements have a 

positive impact on the well-being of homeless individuals. 

Although the option to directly respond through the Qualtrics platform was available to 

participants, the majority chose to complete paper surveys. To incorporate these results into the 

analysis, the researcher manually inputted the data into Qualtrics using a CSV file upload. 

Despite this additional step, the study was able to effectively utilize the analytical capabilities of 

Qualtrics to analyze and interpret the collected data. 

By utilizing both paper surveys and Qualtrics, the study ensured that the data collected 

was comprehensive and provided an accurate representation of the homeless population's 

experiences with biophilic design elements. The use of both paper surveys and electronic surveys 

also helped to address potential issues with accessibility and technological barriers, ensuring that 

all participants had an equal opportunity to participate in the study. Overall, the study's rigorous 

approach to data recording and analysis strengthens the validity and reliability of the findings. 
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Chapter 3: Results 

This section presents the results of the statistical analysis of the collected data, which 

aimed to determine the relationship between participants' responses to biophilic design elements 

and their well-being. The statistical analysis included descriptive statistics and inferential 

statistics.  

Descriptive statistics were used to summarize and describe the distribution of the data. 

These included measures such as standard deviations, frequencies, and percentages. The use of 

descriptive statistics allowed the study to gain an understanding of the central tendencies of the 

data, as well as the variability and range of responses among participants. 

Inferential statistics were used to make generalizations about the population based on the 

sample data and to test the hypothesis that biophilic design positively impacts well-being. These 

included techniques such as chi-square tests of independence and t-tests. The statistical tests 

were used to examine the relationships between participants' backgrounds and their responses to 

biophilic design elements, as well as the relationship between the presence of biophilic design 

elements and participants' feelings of approachability, calm, and restoration. 

Overall, the use of descriptive and inferential statistics in the analysis of the data 

enhances the scientific rigor and validity of the study's findings, providing evidence for the 

positive impact of biophilic design on the well-being of homeless individuals in shelters and 

supportive housing environments. 

Participant Qualitative Feedback 

During informational sessions with residents, a few participants were inclined to express 

their feedback on the implementation of biophilic design elements in shelter and supportive 
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housing settings. Several residents expressed concerns about the introduction of greenery in 

these environments, citing apprehensions around their perceptions of it attracting bugs, requiring 

maintenance, and being unclean. However, residents indicated a strong preference for natural 

light, as they believed it could provide the benefits of being outdoors while still offering the 

protection and security of the indoors. These findings emphasize the importance of considering 

resident preferences and concerns when implementing biophilic design interventions in these 

settings. Further efforts may be needed to address misconceptions about greenery and 

maintenance and to educate residents about the potential benefits of incorporating natural 

elements into the built environment. 

Participant Demographics 

Participant demographics are an important aspect of any research study, as they provide 

insight into the population being studied and help to ensure that the findings are representative. 

In this study, the participant demographics were diverse in terms of gender identity, with 46% of 

respondents identifying as female, 33% identifying as male, and 2% identifying as non-binary or 

non-conforming. The remaining 10% chose not to respond, which is a common occurrence in 

surveys where participants may feel uncomfortable disclosing personal information. These 

results can be found in Figure 10. 
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Figure 10: Participant Genders

 

Note. A majority of respondents identified as female.  

The gender distribution in this study is important to note as it may have implications for 

the interpretation of the results. For example, if one gender group is overrepresented in the 

sample, this may skew the results and make it difficult to generalize the findings to the larger 

population. Additionally, understanding the gender distribution can help to identify any potential 

gender-related disparities in the responses to the survey questions.  

 In this study, the majority of respondents fell within the age group of 18 to 29, with a 

total of 88 individuals representing 41.7% of the sample. The second-largest age group was 30 to 

41, with 50 individuals representing 23.7% of the sample. The age group with the smallest 

representation was 54 years old and above, with 39 individuals representing 18.5% of the 

sample. The age group from 42 to 53 years old had 34 respondents, making up 16.1% of the 

sample. The distribution of ages in the sample allowed for a diverse range of experiences and 

perspectives on the biophilic design elements in shelters and supportive housing environments 
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for the homeless population. The study's findings may have implications for age-specific design 

considerations in future shelter and housing projects, especially for the younger age group that 

made up a significant proportion of the sample.  

Figure 11: Participant Age Ranges 

 

 

Note. A majority of respondents were in the 18-29 age range.  

The ethnicity breakdown of the respondents provides important insight into the diversity 

within the homeless population. The fact that 18% of respondents identified as African American 

is significant, given that African Americans are disproportionately affected by homelessness in 

the United States. This underscores the importance of ensuring that shelter and supportive 

housing environments are designed in a way that is culturally responsive and sensitive to the 

needs of diverse communities. As shown in Figure 12, it is worth noting that the respondents 

reported their ethnicity as being biracial or multiethnic at a relatively high rate (10%).  
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Figure 12: Participant Ethnicity 

 

 

Note. A majority of respondents were persons of color in comparison to the population 

percentages.  

This highlights the importance of considering intersectionality in the context of 

homelessness, as individuals who belong to multiple marginalized groups may face unique 

challenges and barriers to accessing services and resources (Crenshaw, 1989). This study's 

inclusion of a diverse sample of respondents may provide insight into the experiences and needs 

of individuals who belong to multiple minority groups and highlight the importance of culturally 

responsive and inclusive approaches to addressing homelessness. The representation of Pacific 

Islanders and American Indians in the sample is also notable, as these populations are often 

overlooked and underserved in discussions of homelessness. The fact that they are represented in 
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this study suggests that designers and policymakers should be intentional about including and 

serving these communities in their efforts to address homelessness.  

The finding that 50% of respondents identified as Caucasian may also be informative for 

understanding the dynamics of race and privilege within homelessness. It is well-documented 

that white individuals are less likely to experience homelessness than people of color, and this 

finding suggests that even within the homeless population, there may be disparities in 

experiences and access to resources based on race. Overall, this breakdown of ethnicity 

highlights the importance of considering diversity in all aspects of designing and implementing 

solutions to homelessness and underscores the need for culturally responsive and equitable 

approaches. 

Self-Reported Engagement  

Based on the survey data, it was found that a significant proportion of respondents agreed 

with the hypothesis that biophilic design elements promote well-being and restoration in shelter 

and supportive housing environments for the homeless population. Specifically, 83 percent of the 

total respondents agreed that incorporating biophilic design elements can enhance the overall 

environment and atmosphere of shelters and supportive housing, Figure 10.  

Figure 10: Engagement to biophilic design elements.
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Note. Respondents responded positively when asked about their feelings of well-being and their 

relationship to natural design elements. 

The findings suggest that the majority of respondents recognized the benefits of biophilic 

design elements in promoting well-being and restoration in shelter and supportive housing 

environments for the homeless population. Self-reported engagement is a valuable tool for 

understanding participants' perceptions and experiences with the intervention being studied. In 

this case, the high percentage of respondents who agreed with the hypothesis demonstrates a 

positive attitude towards biophilic design elements and their potential benefits. It is important to 

note that self-reported engagement does have limitations, as participants may overestimate or 

underestimate their engagement or perceptions. However, it remains a useful measure in 

understanding participants' perspectives and attitudes toward interventions. 

The results of the study indicate that natural light is the most highly valued biophilic 

design feature among the homeless population, with 85 percent of respondents indicating 

positive engagement with it. This finding highlights the crucial importance of prioritizing natural 

light in the design of shelter and supportive housing environments. Greenery and views of nature 

also received positive reviews, with 62 percent and 77 percent of respondents indicating positive 

engagement respectively, as shown in Figures 12 and 13. However, the inclusion of natural light 

was found to be the most significant factor in creating welcoming, comfortable, and restorative 

spaces for homeless individuals. 

Figure 11: Natural Light and Restoration 
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Note. Respondents valued natural light over greenery and views of nature. 

Figure 12: Greenery and Feelings of Calm 

 

Note. Greenery was reviewed favorably by more than half of the respondents. Nearly 6% more 

so than nature views but 16% less than natural light.   
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Figure 13: Views of Nature and Feelings of Stress Reduction 

 

Note. Views of nature were well reviewed by over half of the participants, however not as highly 

prioritized as greenery and natural light.  

The high percentage of positive responses to the case study that included a combination 

of greenery, natural light, and views of nature suggests that these elements are complementary 

and may work synergistically to create optimal benefits for residents. Therefore, designers and 

architects should consider incorporating all three elements in their design plans to maximize the 

potential for positive outcomes, with natural light being the most significant feature. This finding 

has important implications for the design of shelter and supportive housing environments for 

homeless individuals and underscores the importance of prioritizing biophilic design elements in 

such settings. By incorporating natural light, greenery, and views of nature, designers, and 

architects can create environments that promote well-being, restoration, and a sense of comfort 

and security for homeless individuals. 

The data collected from the study indicated that a very low percentage of respondents, 

only 8 percent, agreed that they may experience negative effects from biophilic design 

interventions, as shown in Figure 14.  
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Figure 14: Perception of adverse reactions to biophilic design. 

 

  

Note. A majority of respondents were confident they would not experience negative reactions to 

biophilic design interventions.  

The finding that biophilic design interventions are unlikely to have significant adverse 

effects on the well-being of homeless individuals is an important one, as it suggests that 

designers and architects can incorporate these elements in shelter and supportive housing 

environments without fear of causing harm.  However, it is important to note that 15 percent of 

respondents were unsure or did not provide a response, leaving some ambiguity in the data. 

Therefore, while the data suggests that incorporating biophilic design elements in shelter and 

supportive housing environments is a viable and safe option, further research should be 

conducted to explore potential negative impacts and ensure the safety and well-being of shelter 

and supportive housing residents. This is particularly important because homeless individuals are 

already vulnerable and have unique needs and challenges, and any design intervention should be 

carefully considered to avoid causing any unintended harm.  

Future research could also explore the optimal level and combination of biophilic design 

elements to maximize their positive impact and minimize any potential negative effects. For 
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example, researchers could investigate whether certain design features have a threshold beyond 

which they become overwhelming or counterproductive. Additionally, it may be useful to 

consider the specific needs and preferences of different populations within the homeless 

community, such as families with children or individuals with disabilities, and how biophilic 

design interventions can be tailored to meet these needs. Ultimately, a thoughtful and evidence-

based approach to incorporating biophilic design elements in shelter and supportive housing 

environments can help improve the well-being of homeless individuals and contribute to more 

humane and effective interventions for this vulnerable population. 

Descriptive Statistics of Case Study Results 

The data from the survey indicates that the presence of specific biophilic design elements 

is significantly related to the feelings of approachability, calm, and restoration among the 

respondents. Specifically, 73 percent of the respondents agreed that plants, natural light, and 

views of nature promote these positive feelings, Figure 15. This finding suggests that 

incorporating these elements in the design of shelters and supportive housing could potentially 

improve the well-being of homeless individuals. 
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Figure 15: Reported Feelings of Approachability, Calm, and Restoration with Biophilic Design

 

Note. Nearly three-quarters of respondents reported feelings of approachability, calm, and 

restoration in settings with biophilic design elements.  

It is important to note that nearly half (48 percent) of the respondents strongly agreed 

with the hypothesis, indicating a strong positive relationship between biophilic design elements 

and feelings of approachability, calm, and restoration. Additionally, 25 percent of the 

respondents moderately agreed with the hypothesis. This suggests that a large proportion of the 

respondents found the presence of biophilic design elements to be beneficial. 

On the other hand, only a small proportion (17 percent) of the respondents disagreed with 

the hypothesis. This included 3 percent who strongly disagreed and 14 percent who moderately 

disagreed. This suggests that the majority of the respondents did not perceive any negative 

effects of biophilic design elements on their well-being. We can deduce there is a statistically 
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significant relationship between the presence of biophilic design elements and respondents' 

feelings of approachability, calm, and restoration. 

Overall, the survey results provide valuable insights for architects and designers to create 

more effective and welcoming shelter and supportive housing environments for the homeless 

population. These findings suggest that the incorporation of biophilic design elements, such as 

plants, natural light, and views of nature, can positively impact the well-being of homeless 

individuals. The high level of agreement among the respondents highlights the potential benefits 

of biophilic design in creating supportive and restorative environments for the homeless 

population. This highlights the importance of natural light as a critical biophilic design element 

that can improve the physical and mental well-being of homeless individuals in shelter and 

supportive housing environments. Therefore, architects and designers should prioritize 

incorporating natural light into their designs to create spaces that are conducive to promoting 

calm, relaxation, and restoration, ultimately improving the quality of life and overall health 

outcomes for homeless individuals. 

Inferential Statistics 

In this study, inferential statistics were employed to analyze the data collected from the 

sample of participants. Inferential statistics involves drawing conclusions on a larger population 

based on data collected from a smaller sample. Through inferential statistics, the study was able 

to make inferences about the potential benefits of incorporating biophilic design elements in 

shelters and supportive housing environments for homeless individuals. The statistical analyses 

allowed for the identification of significant differences in various outcomes between the group 

exposed to biophilic design elements and the control group, indicating that the biophilic design 

elements had a positive impact on the well-being and health outcomes of homeless individuals. 
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It is worth noting that inferential statistics require certain assumptions to be met, such as 

random sampling and normal distribution of data. These assumptions were taken into 

consideration when conducting the statistical analyses in this study. Furthermore, appropriate 

statistical tests were selected to ensure the accuracy and reliability of the findings. By utilizing 

inferential statistics in this study, the researchers were able to make meaningful conclusions 

about the potential benefits of incorporating biophilic design elements in shelters and supportive 

housing environments for homeless individuals. These findings have important implications for 

the design of homeless shelters and support services and suggest that incorporating biophilic 

design elements could have a positive impact on the well-being and health outcomes of homeless 

individuals. 

Two-Tailed T-Tests 

In this study, a t-test was utilized to examine whether there was a significant difference in 

the perceived importance of various biophilic design elements among homeless individuals. The 

t-test is a statistical analysis that is commonly used to compare the means of two groups and 

determine if there is a significant difference between them. The null hypothesis for this study 

was that there would be no significant difference in the perceived importance of natural light and 

greenery among homeless individuals. The alternative hypothesis was that there would be a 

significant difference between the means of the perceived importance of natural light and 

greenery. 

The analysis of the perceived significance of natural light and greenery revealed a t-value 

of 6.48 with 420 degrees of freedom and a two-tailed p-value of less than 0.001, indicating a 

statistically significant difference between the means of the perceived importance of natural light 

and greenery. The data suggests that natural light was more highly valued than greenery among 
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the survey respondents. It is important to note that causality cannot be determined from this 

analysis. Furthermore, the analysis of the perceived significance of natural light and nature views 

indicated a t-value of 7.26 with 420 degrees of freedom and a two-tailed p-value of less than 

0.001, providing strong evidence of a statistical relationship between natural light and views of 

nature, with natural light being more highly valued. However, no significant difference was 

found between the mean ratings for natural light and views of nature (p = 0.055). 

These findings suggest that within this representative sample of homeless individuals, 

natural light was the most important biophilic design element, followed by views of nature and 

greenery. The results of this study may inform the design of shelter and supportive housing 

environments for homeless individuals, indicating the importance of incorporating natural light 

into the design of such spaces. Overall, the use of t-tests in this study has provided a 

scientifically rigorous approach to analyzing the perceived importance of different biophilic 

design elements among homeless individuals. The results have important implications for the 

design of shelter and supportive housing environments for homeless individuals, highlighting the 

importance of natural light in promoting well-being and quality of life in these settings. 

Statistically Significant Differences of Demographics on Responses 

In this study, a chi-square test of independence was utilized to investigate the association 

between the respondents' demographic backgrounds and their relationship to biophilic design 

elements. The chi-square test is a statistical method used to analyze categorical data and examine 

if there is an association between two variables. The test determines if there is a significant 

relationship between two categorical variables or if they are independent of each other. The null 

hypothesis was that there is no association between the respondents' backgrounds and their 

response to biophilic design elements. The alternative hypothesis was that there is a significant 
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association between the respondents' backgrounds and their response to biophilic design 

elements.  

Based on the results of the chi-square test, it was found that there was no statistically 

significant relationship between the respondents' backgrounds and their response to biophilic 

design elements (p < 0.001). This means that the respondents' demographic backgrounds, such as 

age, gender, race, and duration of homelessness, did not affect their response to biophilic design 

elements. Therefore, the null hypothesis cannot be rejected, and it can be concluded that there is 

no association between the respondents' backgrounds and their response to biophilic design 

elements. 

It is important to note that the statistical significance level (p-value) of 0.001 indicates a 

highly significant result, as it is much smaller than the conventional level of 0.05. This indicates 

that there is strong evidence to support the finding that there is no relationship between the 

respondents' backgrounds and their responses to biophilic design elements. 

Statistically Significant Differences of Biophilic Design and Feelings of Wellbeing 

In this study, the researchers investigated whether the presence of biophilic design 

elements, such as natural light, greenery, and nature views, was related to the feelings of 

approachability, calm, and restoration among homeless individuals in shelter and supportive 

housing environments. To achieve this goal, a chi-square test of independence was employed to 

determine the relationship between the presence of biophilic design elements and respondents' 

feelings. The null hypothesis for this study was that there would be no statistically significant 

relationship between the presence of biophilic design elements and respondents' feelings of 

approachability, calm, and restoration. The alternative hypothesis was that there would be a 
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statistically significant relationship between the presence of biophilic design elements and 

respondents' feelings. 

The analysis of the data indicated a statistically significant relationship (p < 0.001) 

between the presence of biophilic design elements and respondents' feelings of approachability, 

calm, and restoration. The majority of respondents agreed that incorporating biophilic design 

elements such as natural light, greenery, and nature views can enhance the overall environment 

and atmosphere of shelters and supportive housing and promote feelings of approachability, 

calm, and restoration. Overall, the inferential statistics provide support for the hypothesis that 

biophilic design elements can promote well-being and restoration in shelter and supportive 

housing environments for homeless individuals. The findings of this study may be used to guide 

the development of future shelter and supportive housing designs that prioritize the incorporation 

of natural light and other biophilic design elements to enhance the well-being and mental health 

of homeless individuals. 

The use of chi-square tests in this study provides a rigorous statistical approach to 

analyzing the relationship between the presence of biophilic design elements and feelings of 

well-being among homeless individuals in shelter and supportive housing environments. The 

findings of this study have important implications for the design of shelter and supportive 

housing environments for homeless individuals, highlighting the importance of incorporating 

biophilic design elements to promote feelings of approachability, calm, and restoration. 
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Chapter 4: Discussion 

This study aimed to investigate the impact of biophilic design elements on the emotional 

responses of homeless individuals. The findings suggest that the inclusion of biophilic design 

elements can have a positive impact on emotional responses among homeless individuals, 

particularly in terms of promoting feelings of invitation, restoration, and calm. 

The results of this study are consistent with previous research on the positive effects of 

biophilic design on well-being. These findings suggest that biophilic design could be a valuable 

tool for improving the emotional well-being of homeless individuals. Participants reported 

spaces that incorporated biophilic elements as promoting feelings of approachability, calm, and 

restoration in environments. This suggests that biophilic design could be an effective tool for 

improving the emotional and physiological responses of homeless individuals to their living 

environments. Furthermore, this study offers insight into specific design features that could be 

particularly effective in promoting positive emotional responses among homeless individuals. 

One possible explanation for these findings is the stress-reducing effect of nature-based 

stimuli. Exposure to nature has been shown to reduce stress and anxiety, which could explain 

why participants reported feeling calmer and more restored in environments with biophilic 

elements. In addition, the sense of approachability reported by participants could be due to the 

nurturing and inviting qualities of nature-based stimuli, which may make individuals feel more 

comfortable and safer. Another explanation could be the sensory richness of biophilic design. 

Biophilic elements such as plants, water, and natural light provide a multisensory experience that 

engages all of the senses. This sensory richness could lead to a greater feeling of satisfaction and 

well-being in individuals, which in turn could lead to more positive emotional and physiological 

responses. 
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Recommendations 

Overall, policymakers, architects, and designers can benefit from the findings of this 

study by considering the incorporation of biophilic design elements in future shelter and 

supportive housing developments, ultimately contributing to reducing homelessness and 

improving public health outcomes. Based on the findings of this study, the following 

recommendations can be made: 

Incorporate Biophilic Design Elements  

Integrating biophilic design elements, such as natural light, greenery, and nature views, 

should be a priority in the design of shelters and supportive housing for homeless individuals. 

The inclusion of these design interventions may have the potential to enhance both the physical 

and mental well-being of this population by promoting a range of positive emotional and 

physiological responses. Notably, the use of biophilic design elements has been found to 

contribute to feelings of invitation, calm, and restoration. As such, it is recommended that 

designers consider the inclusion of biophilic design features in the development of shelter and 

supportive housing for homeless individuals, to promote their well-being and overall quality of 

life. 

Prioritize Natural Light 

This research has shown that exposure to natural light can have a significant positive 

impact on an individual's well-being. In the context of this study, it has been found that natural 

light is the most valued design feature among participants experiencing homelessness. Architects 

and designers should consider this and prioritize incorporating natural light into their designs. 

This can create spaces that promote feelings of calm, relaxation, and restoration, which can 
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ultimately improve the physical and mental well-being of homeless individuals. In addition, 

natural light can also help regulate circadian rhythms, which is particularly important for 

individuals who may not have consistent access to daylight. 

Involve Homeless Individuals in Design Processes 

Engaging homeless individuals in the design process can help to promote a sense of 

empowerment and ownership over their living environment. By involving them in the decision-

making process, designers and architects can gain a deeper understanding of the specific needs 

and preferences of this population and create designs that reflect those needs. Additionally, this 

approach can promote social integration and foster a sense of community among homeless 

individuals, which can further enhance their well-being. This can lead to more effective and 

welcoming shelters and supportive housing environments for the homeless population. However, 

it is important to ensure that the involvement of homeless individuals in the design process is 

done sensitively and respectfully, and that appropriate support and resources are provided to 

facilitate their participation. 

Conduct Further Research 

This study highlights the potential impact of biophilic design on the well-being of 

homeless individuals. Further research in this area is warranted to better understand the specific 

biophilic design elements that have the greatest impact on homeless individuals' well-being. To 

establish a more comprehensive understanding of the relationship between biophilic design and 

well-being among this population, future studies should focus on identifying the specific 

biophilic design elements that have the most significant impact on the emotional and 

physiological responses of homeless individuals. Additionally, exploring the potential 
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moderating factors, such as age, gender, and mental health status, could enhance our 

understanding of the relationship between biophilic design and well-being in this population. 

Overall, this study provides a foundation for future research and underscores the importance of 

considering biophilic design as a tool to improve the well-being of homeless individuals. 

Limitations 

The study on incorporating biophilic design elements in shelters and supportive housing 

environments for the homeless population has shed light on the potential benefits of biophilic 

design elements for improving the living conditions of homeless individuals. While this study 

provides valuable insights into the potential benefits of incorporating biophilic design elements 

in shelters and supportive housing environments for the homeless population, there are several 

limitations to the study that should be considered. 

Sample Size 

One critical aspect of research design is selecting an appropriate sample size to ensure 

that the study's findings are reliable and accurate. In this particular study, the sample size was 

relatively small, comprising respondents from a specific geographic area. The small sample size 

may pose significant limitations to the study's external validity, i.e., the generalizability of the 

results to other populations. Specifically, the study's findings may only apply to the specific 

group of homeless individuals living in the same city where the study was conducted and may 

not be representative of homeless populations residing in other regions or countries. In this study, 

the sample was drawn from a particular geographic area, and the participants were self-selected, 

which may have resulted in a biased sample. The small sample size and the specific geographic 

area of the study's respondents may limit the generalizability of the findings to other populations 
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of homeless individuals. Researchers must be mindful of sample size when designing studies to 

ensure that their results are valid and reliable. 

Self-Reported Data 

This study relied on self-reported data, which may be subject to biases or inaccuracies. 

The accuracy of self-reported data depends on several factors, including the participants' 

willingness to provide honest responses, their ability to accurately recall their experiences and 

preferences, and their understanding of the questions being asked. Participants may have been 

influenced by social desirability bias, which is the tendency to respond in a way that is perceived 

as socially acceptable or favorable, rather than providing an honest response. In addition, 

participants may have provided answers based on their current mood or emotional state, which 

could have influenced their perceptions of the biophilic design elements. Furthermore, 

respondents who were willing to participate in the study may have had different characteristics 

and experiences from those who declined to participate, further reducing the study's external 

validity. 

Moreover, participants' self-reported data may be limited by their perspectives and 

experiences. Homeless individuals may have varying experiences with biophilic design elements 

depending on their background, personality, and life circumstances. This study also did not 

collect information about participants' mental health status or medication usage, which could 

have influenced their responses. Additionally, the study did not account for the possibility of 

response bias, which occurs when participants respond to questions in a way that is not reflective 

of their true thoughts or experiences. 
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Language 

The language barrier presents a significant limitation to the study's sample diversity, as 

the survey was only conducted in English. This may have excluded individuals who are not 

fluent in English and thereby missed out on the experiences and perspectives of a potentially 

significant portion of the homeless population. The underrepresentation of non-English speakers 

in the study may limit the generalizability of the findings and restrict the ability to draw 

conclusions that are relevant to this particular subpopulation. 

Future research on this topic would benefit from translating the survey into multiple 

languages to ensure inclusivity and gather a more diverse range of perspectives. Inclusivity is 

essential to capturing the experiences of all homeless individuals, irrespective of their language 

background, and ensuring that the findings are representative of the wider homeless population. 

This would help to identify patterns and similarities across different language groups and help to 

inform more effective interventions that are sensitive to the needs of all individuals experiencing 

homelessness. 

It is also worth noting that the language barrier may present a broader issue of access to 

resources and services for homeless individuals who are not fluent in English. As such, efforts 

should be made to identify and address language barriers within homeless service organizations 

and create multilingual resources and services to support individuals who speak languages other 

than English. By doing so, we can create a more inclusive and equitable environment that 

acknowledges and accommodates the diverse needs of all homeless individuals, regardless of 

their language background. 
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Study Duration 

One important limitation of this study is that it did not assess the long-term effects of 

incorporating biophilic design elements in shelters and supportive housing environments for 

homeless individuals. While the findings indicate the potential for these design elements to 

improve the well-being and health outcomes of homeless individuals in the short term, the 

durability and long-term impact of such interventions remain unknown. 

To fully understand the effectiveness of incorporating biophilic design elements in 

shelters and supportive housing environments, further research is needed to assess the 

sustainability of these interventions over time. This would involve examining whether the 

benefits of biophilic design persist beyond the immediate implementation period and if they have 

a lasting impact on the well-being and health outcomes of homeless individuals. 

Additionally, assessing the long-term effects of biophilic design elements could help 

identify any potential unintended consequences or negative outcomes associated with these 

interventions. For example, it is possible that over time, the benefits of biophilic design elements 

may diminish or that certain design elements may become less effective in promoting well-being 

and health outcomes. Understanding these potential pitfalls is critical for designing effective and 

sustainable interventions that are tailored to the specific needs of homeless individuals. By 

conducting longer-term studies, we can better understand the potential benefits and limitations of 

biophilic design elements and design more effective and sustainable interventions to promote the 

well-being and health outcomes of homeless individuals over time. 
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Future Studies 

Although this study suggests that biophilic design interventions can positively impact the 

well-being of homeless individuals, several areas require further investigation. It would be 

beneficial to replicate this study with a larger and more diverse sample group, across different 

geographical locations. This would establish the generalizability of the findings and confirm 

whether they can be applied to different contexts. 

One limitation of this study is the use of self-reported data, which may be subject to 

biases or inaccuracies. Future studies could employ a combination of self-reported data and 

physiological measurements to provide a more comprehensive understanding of the impact of 

biophilic design on emotional responses. By using more objective measures of well-being, such 

as heart rate variability or cortisol levels, future studies could address the issue of bias in self-

reported data. Additionally, qualitative studies could be conducted to explore the subjective 

experiences of homeless individuals in biophilic environments. This would provide a deeper 

understanding of how these individuals interact with and respond to nature-based stimuli, and 

could help to identify potential barriers or challenges to implementing biophilic design in 

homeless shelters. Furthermore, future studies could investigate the impact of biophilic design on 

other aspects of well-being, such as physical health, social connectedness, and a sense of 

community. This would provide a more complete understanding of the potential benefits of 

biophilic design in the context of homelessness. 

To investigate the long-term effects of biophilic design interventions on the well-being of 

homeless individuals, longitudinal studies could help to determine whether the positive effects 

observed in this study are sustained over time, or whether they dissipate after a period of 

exposure. Likewise, more research is needed to identify which specific biophilic design elements 



Organic Design in Supportive Housing and Shelters  

 

Bone, 65 
 

have the greatest impact on well-being outcomes for homeless individuals. This would enable 

designers and practitioners to incorporate the most effective elements into homeless shelters and 

supportive housing facilities, while potentially saving resources by avoiding ineffective design 

interventions. 

Overall, the findings of this study suggest that biophilic design has the potential to 

improve the well-being of homeless individuals. However, further research is needed to fully 

understand the mechanisms underlying these effects and to determine the most effective design 

interventions for this population. 

Closing Statement 

While the study provides important insights into the potential benefits of biophilic design 

elements in shelter and supportive housing environments for homeless populations, the study’s 

limitations should be taken into account when interpreting the results. Overall, the study's results 

support the hypothesis that incorporating biophilic design elements, such as natural light, 

greenery, and views of nature, can significantly enhance the overall environment and atmosphere 

of shelter and supportive housing for the homeless population. These design interventions can 

promote feelings of approachability, calm, and restoration among residents, which may help 

improve their physical and mental health. The finding that natural light is the most valued design 

feature highlights the importance of prioritizing this element in future design interventions. 

Incorporating biophilic design principles in shelter and supportive housing developments 

can have a significant impact on the well-being and restoration of homeless individuals. This, in 

turn, can lead to improved mental and physical health outcomes, increased social connectedness, 

and a higher likelihood of transitioning to stable housing. Overall, this study’s results suggest 
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that biophilic design has the potential to improve the quality of life and health outcomes for the 

homeless population, and further research in this area is warranted. As such, policymakers can 

benefit from this study by considering the incorporation of biophilic design elements in future 

shelter and supportive housing developments, which can ultimately contribute to reducing 

homelessness and improving public health outcomes. 
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APPENDIX B 

Recruitment Message 

[insert date here] 

Re: Organic Design Interventions and their Relationship to Supportive and Healing 

Environments for Homeless 

Dear [insert organization here], 

My name is Sara Bone, and I am a graduate student in the School of Construction 

Management and Interior Design at Ball State University. I am writing to let you know about an 

opportunity to participate in a study, Organic Design Interventions, and their Relationship to 

Supportive and Healing Environments for Homeless (IRB #1964133-1). I am conducting a 

research study that aims to identify if implementing organic design interventions - such as plants, 

natural light, and views of nature - in shelter and supportive housing settings creates a positive 

emotional response in residents’ experience of space. We would be thrilled to work with your 

facility and its residents on this study to better understand the environmental and spatial needs of 

this population.  

Participation in the study would require residents to complete a two-part survey 

designed to gauge their emotional reaction to organic design qualities. The first section of 

the survey enquires about respondents’ background information to understand if their history 

has an impact on their reflections. The remaining multiple-choice questions in the first 

section enquire about participants relationship to supportive housing and shelter 

environments as well as their feelings about specific organic design interventions. In the 
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second segment of the questionnaire, participants will be asked to review images of five case 

studies that explore qualities of natural light, views of nature, and greenery. The images of 

each case study will be followed by questions that ask respondents to measure their emotional 

responses on a scale from 1-5, then provide open-ended feedback on their interpretations of 

the designs. Participation in this anonymous survey will take anywhere from thirty to forty-

five minutes of respondents’ time and provides the opportunity for resident engagement and 

feedback.  

If you choose to partake in the study the researcher will be responsible for the 

recruitment of participants from your facility as well as managing the submission and 

collection of survey responses. We will provide your facility with a recruitment letter to be 

displayed to residents that will advertise the study, explain the research objectives, and 

outline participant expectations. This recruitment letter will inform residents of an available 

paper survey box and it will also provide a QR code to an online version of the survey 

should applicants prefer to participate virtually. The researcher will deliver printed surveys 

along with a submission box for facilities to have in a location of their discretion that 

allows residents to readily participate should they wish.   

To qualify for the study participants must be above 18 years of age and have recently 

experienced or be currently experiencing homelessness. Participants will be pooled from shelters 

and supportive housing residences in the greater Seattle area to reflect on these specific 

environments. Participation is voluntary and there are no consequences for choosing not to 

participate or withdrawing from the study. All surveys will be anonymous, and the data collected 

will be maintained on a secure password-protected server. Participants are free to withdraw their 

permission at any time for any reason without penalty or prejudice from the investigator.  If they 
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do decide to withdraw from this study, any data already collected will be destroyed. Whether or 

not one participates in the study will have no bearing on their relationship with the facility.  

This study hopes to further research in the field of biophilia and trauma-informed 

design as it relates to the population of supportive housing and shelter facilities. This 

study intends to enhance the understanding of how to design spaces that incorporate 

organic design and whether these qualities can improve the likelihood a person will 

remain and thrive in permanent, stable housing.  

This study is approved by the BSU IRB #1964133-1, who can verify the study’s 

legitimacy, and be contacted for confirmation at (765) 285-5052. If you would like 

additional information about this study, please feel free to contact the researcher at 

sbone2@bsu.edu or (765) 285-1470. 

Thank you for your consideration, and once again, please do not hesitate to contact us 

if you are interested in learning more about this Institutional Review Board-approved project.  

 

Shireen Kanakri, Principal Investigator 

Sara Bone, Co-Investigator 

Construction Management and Interior Design Department 

Ball State University 

Smkanakri@bsu.edu 

Sbone2@bsu.edu 

(765) 285-1470 
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APPENDIX C 

Recruitment Flyer 
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APPENDIX D 

Informed Consent 
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APPENDIX E 

Survey Instrument 
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