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Resilience is an equity issue. It is directly linked to the 
resources one has to cope with environmental stressors. 
These resources occur at multiple scales and involve 
social, physical, and economic components. Resilience can 
be considered at the scale of the individual human, the 
building, or municipal infrastructure. Because resilience 
issues are also health issues, we are studying how it is 
approached within the healthcare industry in the United 
States. This industry is currently experiencing a paradigm 
shift from providing episodic care, focused on the treatment 
of disease, to a holistic focus on maintaining health. 

This article shares research on the factors that contribute 
to resilience and a framework we developed to measure 
effectiveness of applying these factors at each scale. This 
framework and the methodology for applying it helps archi-
tects and our clients make better decisions about design. 
We believe this multifactor approach centers equity in 
developing resilient approaches to energy, air quality, 
and water use.  

At the macro scale, climate change has wrought havoc on 
infrastructure.  This impacts us all, but vulnerable popula-
tions bear the brunt of the health burden. Within the United 
States, adverse weather events linked to climate change 
such as flooding, heat waves, extreme cold and violent 
storms often occur in areas with poor air, water, and soil 
quality exacerbating challenges.  

Health facilities are also under new stressors.  Weather 
events impact aging structures, challenging their ability 
to operate in an emergency.  Structural integrity, access to 
power, and indoor air quality are among the life safety issues 
that may arise. As we build new hospitals, it is important 
to consider these impacts and potential future impacts on 
what we design.  As we renovate existing structures, we 
need to consider how to build resilience within the existing 
systems so that future problems don’t occur. 

The impacts of the pandemic have magnified the need to 
consider individual resilience. Stress undermines a person’s 

short-term ability to function and make decisions. Chronic 
stress has been shown to create inflammation in the body. 
This inflammation contributes to physical and mental 
disease. Personal resilience is tied to the ability to return 
to homeostasis after experiencing an adverse event. Our 
research in salutogenic (health generating) design shows 
environmental resources can help activate the parasym-
pathetic nervous system and turn off the stress response. 
Additionally, there are beneficial effects even with tempo-
rary exposure to a salutogenic space.  

Our framework will demonstrate how each of the resil-
ience factors operates at all three scales. We will show the 
research supporting each factor and how it impacts the 
individuals and communities. Through this metric, we aim 
to make resilience a more visible and quantifiable concept. 
Looking at social determinants to health in conjunction with 
the exposome (environmental factors) at all three scales, we 
can begin to think more comprehensively about resilience. 
We can create an equitable built world that contributes to 
everyone’s well-being.  

INTRODUCTION
This study looked at what factors impact health and the role 
that the built environment can play in providing additional re-
sources to cope. Our study sought to define terms that are 
often discussed in this arena and consider health through a 
resilience framework. At a time when the healthcare industry 
and the Architecture/Engineering/Construction industry are 
recognizing this as a priority, it is important to have a standard 
way to understand and measure health equity.

According to definitions developed by the American Hospital 
Association Institute for Diversity and Health Equity (IFDHE), 
health equity is defined as, “everyone has a fair and just op-
portunity to achieve optimal health. This requires removing 
obstacles to health such as poverty, discrimination, and their 
consequences, including powerlessness and lack of access to 
good jobs with fair pay, quality education and housing, safe 
environments, and health care.” 1 The IFDHE further acknowl-
edges that obstacles to health are often systemic and tied to 
social inequities. This means that the issue of social justice, or 
the just distribution of wealth, opportunities, and privileges 
within a society must also be considered.
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Resilience, or the capacity to adapt to changing conditions and 
to maintain or regain functionality and vitality in the face of 
stress or disturbance2, becomes an important part of under-
standing how to restore health equity. Work by Angela Mazzi, 
which builds on Aaron Antonovsky’s study of salutogenesis,3 
shows that coping resources can be economic, social, and 
environmental. When one has fewer resources, one is more 
likely to experience stress and trauma, which has been shown 
to diminish physical and mental health. Stress and trauma also 
impact cognitive abilities. Because of this, health equity is a so-
cial justice issue and is directly tied to an individual’s resilience.4

Inequities occur from environmental and socioeconomic fac-
tors. Together, these comprise the exposome. Wild’s research5 
on the exposome identifies three categories: internal bodily 
processes, external environmental conditions, and external 
socioeconomic conditions. The exposome ranges across envi-
ronmental domains such as air and water quality, exposure to 
toxins, noise and light pollution, access to quality green space, 
and climate impacts. It also includes strength of social network, 
education level, stability of finances and housing, as well as 
access to reliable transportation and healthy food.5 Stress and 
trauma caused by these internal factors impact body systems 
and, over time, genetics. The exposome can be directly linked 
to health outcomes and by measuring them, it becomes clear 
certain communities are adversely impacted solely because 
they live in an exposome that places them at risk. This study 
hypothesizes that the available resources to cope within an 
exposome will impact the resilience of people, and ultimately 
their health outcomes.

METHODOLOGY
This study was based on a literature review on the definition 
of health equity, as well as semi-structured interviews with a 
panel of experts about how to promote health equity through 
the lenses of community resilience and sustainability. Four ex-
perts formed the interview panel, including (1) an academic 
professor and researcher of urban health and population sci-
ence at the Lewis Katz School of Medicine, Temple University 
(Expert A), (2) an architect, consultant, and public health re-
searcher at Harvard T. H. Chan School of Public Health (Expert 
B), (3) a doctor, pediatric surgeon, and director of trauma ser-
vices at a top-ranked children’s hospital (Expert C), and (4) an 
administrator of medical campus and facilities at a major public 
hospital in a metropolitan area (Expert D). 

We interviewed the experts following a pre-determined set of 
questions and extended the discussion around the responses. 
The questions included:

•	 How do you define health equity and community resil-
ience? How is resilience related to equity? 

•	 What makes a community healthy or sick? What caused 
social and health inequity among some communities? 

•	 What are the vulnerabilities currently existing in our urban 
and rural communities, particularly among  minority and 
low-income communities?  

•	 What social, physical, and economic resources could help 
those communities promote health equity and resilience? 

•	 Aside from the healthcare delivery system, is there any-
thing in non-healthcare or at a behavioral intervention 
level that could provide services to our communities? 

•	 What measures are you taking to track the effectiveness 
of health intervention programs at the community level?

Interviews were conducted in October 2022; a total of four 
investigators transcribed and interpreted the interview data 
following the content analysis strategies. Gaps we found relate 
to the multiple ways in which health equity and community 
resilience can be defined and how each of those ways can be 
linked to health outcomes. A preliminary framework focusing 
on health equity through community resilience was proposed 
as a reference for future practices in environmental plan-
ning and design. 

LITERATURE REVIEW
Research on social determinants of health and environmental 
conditions having an adverse impact on health have both indi-
cated that there is inequity in health outcomes. This inequity 
can be traced to a very granular level such as a zip code.6  The 
concept of health equity is twofold, with one focusing on the 
definition and another on measuring and monitoring “how well 
efforts to improve health equity are working.” 7

As early as the 1980s, Margaret Whitehead, representing 
the Programme on Health Policies and Planning of the World 

Figure 1. 5 parts to a solutogenic approach.4 
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Health Organization Regional Office for Europe, articulated the 
concept of health equity: “Equity in health implies that ide-
ally everyone should have a fair opportunity to attain their full 
health potential and, more pragmatically, that no one should 
be disadvantaged from achieving this potential, if it can be 
avoided (p.7). She further defined equity in health care “as 
equal access to available care for equal need, equal utiliza-
tion for equal need, equal quality of care for all” (p.8).8  Widely 
discussed factors that contribute to health inequity included 
social class (as measured by income, wealth, and/or formal 
education), geographic/spatial distribution, and ethnicity. 9 

Social determinants, such as racism or systemic bias, are root 
causes of many factors that adversely affect health outcomes 
among  excluded or marginalized populations. 10 The practical 
aspects of health equity aim at “reducing and ultimately elimi-
nating disparities in health and in the determinants of health 
that adversely affect excluded or marginalized groups.” (p.2) 
7 Paula Braveman and colleagues11 have clearly defined the 
key steps, together with guiding principles and case studies, 
that promote health equity in a project founded by the Robert 
Wood Johnson Foundation, among which transforming built 
environments of disadvantaged communities plays important 
roles in advancing health equity. 

People who experience health inequity usually are more likely 
to live in underserved neighborhoods that are surrounded 
with high levels of stressors.12  Multiple studies on stress and 
trauma show that experiencing a stress response and the 
corresponding impact on the autonomic nervous system 
suppresses higher level thought, the immune system, and in-
creases inflammation.13 Over time, this can lead to a higher 
incidence of mental illness, physical disease such as heart dis-
ease, diabetes, obesity, and autoimmune disorders as well as 
genetic changes.14

The built environments in which vulnerable populations live cor-
relate with intensified environmental stressors due to climate 
change over the past decade.15 The urban environments and 
climate have been changing as the result of of greenhouse gas 
emissions from human activities, (such as transportation sys-
tems and infrastructure), building construction and operation, 
and the altered land use in forestry and agriculture.15 Research 
relating climate stressors to health impacts have shown that 
indoor heat health can be a serious risk to mortality. Lower 
socioeconomic and ethnic minority groups are more likely 
to live in neighborhoods with warmer microclimates yet lack 
capability and resources to deal with excessive heat stress.16  
The increased flooding hazard will “disproportionately” impact 
black and low-income populations.17 Inequitable distribution 

Figure 2. Autonomic Nervous System and Stress.4
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of safe and quality open spaces in those neighborhoods be-
come significant contributors to physical inactivity and obesity 
among all age group populations.18

INTERVIEW RESULTS
Interview data were interpreted to four themes as below, and 
the high-level summary of expert panelists’ responses have 
been highlighted in Table 1.  

1.  Revisiting Definitions and Social Determinants of Health 
Equity and Community Resilience 

Health equity and community resilience means community 
having access to the information and resources to respond 
to all existing and new challenges in the aspects of economic, 
social, and health domains. The community needs to have 
the ability to acquire knowledge and overcome some major 
barriers. There are so many factors that make a community 
healthy or sick, and culturally competent healthcare providers 
are what they need. Poverty is the number one killer as anno-
tated by all expert panelists. Healthcare ranks very low on the 
priority list for lower income populations, who live paycheck to 
paycheck. Many first generation, minority population groups 
face language barriers to access healthcare resources. Urban 
environments and public transportation, particularly in lower 
income neighborhoods, are heavily polluted and unsafe, which 
discourages people from going outside and seeking healthcare. 
Neighborhoods with high density of people of color are more 
likely to have a higher exposure to environmental toxins and 
trash, and a lack of clean and safe playgrounds or sidewalks. 
Some public health studies have started looking at neighbor-
hood level factors and the physical environments that correlate 
with health behaviors, such as the cancer screening uptake.   

“Chronic stress is linked to early onset of disease in chil-
dren. More severe cases of cardiovascular disease have 
been noted among African Americans, just because of the 
neighborhood contexts they lie in and the color of their 
skin.” - Expert C

2. Advancing Health Equity and Community Resilience 
at Human Scale 

There is a need to look beyond healthcare to a broader un-
derstanding of health from individuals to the entire society. 
Expert C observed impacts of generational trauma related 
to the history of minority populations. He has considered 
structural racism and violence and what it takes for a popula-
tion to develop resiliency in the face of that. “It’s one thing to 
experience a shooting but experiencing shootings again and 
again and again over a child’s lifespan have a protracted im-
pact (Expert C).” “Resilience is the ability for the body to have 
homeostasis. That homeostasis or equilibrium is disrupted de-
pending not only on the dose of stress but the chronicity of the 
stress (Expert C).” Resilience happens first at the human level 
and how a group chooses to perceive a threat or aggression. 

It happens at a personal level beginning with the relationships 
someone has and the stress they are experiencing, which cre-
ates a biologic response in the body. Resilience breaks down 
when someone feels that they cannot control what they are ex-
periencing. Studies by the National Health Service have shown 
that mortality rates are higher in lower income populations 
and that these populations also express the feeling that they 
cannot control their destiny.  

“To make a community resilient, addressing the bottom 
of the health impact pyramid is the most important. 
Architects tend to focus on the built environment and not 
specifically what the community really needs, while public 
health officials prioritize the bottom of the health pyramid 
and not how we can help.” - Expert B

Neighborhood concentrated disadvantages affect not only the 
physiology but cognitive ability particularly among the younger 
population. All children can succeed when they do not experi-
ence toxic stress as determined by neighborhood disadvantage, 
which could negatively impact the structure and function of 
human brain, and the size of the hippocampus which impacts 
verbal ability and executive function. These changes clearly 
impact classroom performances and educational outcomes 
among children. These effects permeate every area of life. 
Environmental toxins affect personal health, such as lead and 
air pollution, eventually leading to school absenteeism and 
poor education outcomes.  

3.  Advancing Health Equity and Community Resilience at 
Building Scale 

Public hospitals service people who   aren’t typically serviced 
by private or for-profit hospitals would typically serve. This 
includes the disenfranchised, uninsured, under-insured, and 
beyond. “Public hospitals are charter driven. Their charters 
have always required them to address folks that were not able 
to get health care anywhere else…by definition, they have to 
be almost the most equitable institutions, health care institu-
tions (Expert D).” 

Large healthcare facilities can be challenging to access and 
navigate by lower income people or those who have a language 
barrier. Studies have shown that having a patient navigator 
could significantly reduce the no-show rate. In terms of the 
spatial design in healthcare facilities, it’s important to pro-
vide consulting rooms or stress-free conversation spaces for 
patients, families, and medical teams to talk through treat-
ment options. Respite and recovery are an important part of 
occupant empowerment. Family and staff lounges should be 
offered at the end of each wing on every floor along with well-
ness rooms on each floor to provide unprogrammed respite 
spaces for care givers and family. Respite and recovery are fur-
ther supported by centralized community spaces throughout 
a hospital, including a family resource center, cafeteria, and 
public floor lobbies.  All these building spaces also help address 
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Table 1. Highlights of expert panelists’ interviews  



2022 AIA/ACSA Intersections Research Conference: RESILIENT FUTURES | October 6-7,2022 | Virtual 55

P
A

P
E

R

Image 3. Framework Scales and Example Design Implications.
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some of the social determinants of health that their communi-
ties need at the human level. 

4. Advancing Health Equity and Community Resilience at 
Infrastructure Scale 

Public hospitals should engage local communities from an 
equity standpoint to build resilient sources for positive social 
determinants of health.  As a major employer in the commu-
nity, public hospitals should commit to diversity standards from 
their in-house staff to their expectations from contractors. 
Beyond healthcare services, some hospitals have integrated 
educational programs as part of their structure allowing high 
school students to be paired with hospital staff who provide 
mentorship in multiple professions.  They have also looked 
to provide more stable housing through the integration of 
affordable housing on their campus along with public parks 
that are accessible to the entire community.  Public transit 
should also be provided to maintain access for the hospital to 
the local community.  All these programs can provide a local 
source of positive change to the communities’ infrastructure 
and resources.  

“Public hospitals are charter driven. Their charters have 
always required them to address folks that were not able 
to get health care anywhere else…by definition, they have 
to be almost the most equitable institutions, health care 
institutions.” - Expert D

To promote health, equity, and resilience for vulnerable com-
munities through partnerships with the academic-community, 
what is in need is empowering community and capacity build-
ing – giving education workshops and helping them build their 
own research skills, “helping the community patients and 
leaders gain a skill to gather accurate health information and 
conduct a need assessment in their own community (Expert 
A).” Telemedicine may play a role in cracking accessibility issues 
for some minority populations, but any kind of new technol-
ogy, unless it’s designed with careful consideration for equity, 
disproportionately benefits those with a higher socioeco-
nomic status.   

“Community capacity building is important; what they 
need is a robust and sustainable model in the community 
so that they can better handle future epidemics or any 
kind of barrier.” - Expert A

THE FRAMEWORK
Community resilience is key to an individual having the re-
sources to cope with the exposome. This resiliency must be 
cultivated at multiple scales to provide a more holistic protec-
tion. The built environment has a significant impact on how 
well a community can cope with stressors but in order for it to 
be affective, it must be considered at the three scales of resil-
ience – (1) the human scale, (2) the scale of buildings, and (3) 
the scale of infrastructure. Each scale provides a vital building 
block for a community’s ability to cope with their exposome: 

•	 Human – Physical, mental, and emotional interventions 
at the human scale that improve the mental and physical 
wellbeing of the individual in the moment 

•	 Building – Physically built spaces and buildings that improve 
the social and economic stability of multiple occupants 
and the surrounding community directly or indirectly 

•	 Infrastructure – Long term systemic changes to the com-
munity’s-built environment and networks that improve 
the socio-economic wellbeing of the community and their 
social determinants of health. 

Human Scale 

This scale is focused on the impacts to individuals through 
smaller interventions. These interventions are meant to make 
a meaningful immediate impact to an individual’s well-being 
and resources for coping. These smaller interventions should 
provide immediate respite and recovery, equitable access, or 
optimizing safety and security. Environmental changes under 
this category include equitable access to employment, small 
private spaces for respite and recovery, or even access to 
nutritious food via a prescription from a healthcare provider. 
All these interventions have an immediate impact on the indi-
vidual’s bank of resources and provide immediate resources for 
the individual to build resilience.

Building Scale 

The building scale refers to more lasting interventions that 
impact a larger quantity of individuals. While the human scale 
provides more immediate relief, the building scale has an im-
pact that is not always visible and may take more time. At this 
scale, interventions are meant to provide access to all individu-
als, minimize the impact of stressors such as climate change, 
and should be adaptable to future stressors. Environmental 
changes that fit in the building scale include sustainable and 
energy reducing designs to mitigate the impact to climate 
change, community spaces for gathering and enriching soci-
ety, equitable and safe spaces to ensure comfort and respite 
of occupants.  

Infrastructure Scale 

The final scale, infrastructure, references larger systemic and in-
tercommunity adaptations to the environment that will impact 
multiple communities’ access to resources. At this level, the 
quantity of people experience change should span communi-
ties and will be long lasting impacts. Examples of interventions 
at this scale include public transportation access, sustainable 
community or campus power sources and distribution, and 
equitable access to healthcare needs through democratized 
healthcare systems. These broader strokes of systemic change 
should have the widest spread impact and will create a much 
longer lasting change for the communities.  
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Framework Synopsis 

Each scale has its benefits and downsides that make each of 
them integral to every approach. Human scale impacts the 
individual in a large way but tends to only provide more imme-
diate impacts. On the other end, infrastructure scales impact 
multiple individuals and communities but may not be as large 
of an impact for the individual. Each scale helps build a more 
equitable, safe, and sustainable society overall and the more 
you can bring to each project, the greater the impact. We have 
categorized multiple interventions into a checklist that can be 
reviewed with each project to potentially bring new ideas and 
verify that each step we take will lead to a more resilient com-
munity. While this framework begins to identify the impact of 
these many interventions, it doesn’t consider the overall cost 
of each design idea or the eventual benefits to fully be able to 
quantify its value. This does give a starting point for assessing 
designs and their resiliency with regards to equity. 

CONCLUSION
Architecture and urban planning provide a constant medium 
by which to influence people’s behavior and therefore health.  
Salutogenic design of buildings is an opportunity to enhance 
well-being but the design of our spaces and places alone will 
not have as much impact as health generating design in com-
bination with addressing systemic issues of social injustice, 
specifically health equity.  With careful design and strategic 
collaborations between public health officials, health care 
providers, and architects, we can expect to positively impact 
portions of the exposome – air and water quality, exposure to 
toxins, noise and light pollution, access to quality green space, 
climate impacts, access to healthy food and reliable transpor-
tation. Implementing our framework can help reduce trauma 
and even stress, positively impacting one’s ability to cope and 
improving resilience and health outcomes individually and 
within the community. 

By implementing a framework for community resilience at the 
scale of the human, building, and infrastructure, a more holistic 
and long-lasting improvement to resilience occurs across the 
community. This is a result of the impact of specific interven-
tions over time, some immediate and acute, while others are 
subtle but daily. Each scale of intervention impacts a different 
number of people and demonstrates various gestation periods 
and lifespan of effectiveness, again supporting a multi-pronged 
approach to improving community resilience equitably.  It is 
only through an equitable built environment that we can expect 
to provide a resilient future for everyone to enjoy and prosper.
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