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Abstract 

Anthropogenic climate change will push 100 million of the world’s population into 

poverty in the next decade, and worsen economic, food, and housing insecurity. Natural 

disasters are some of the most manifest markers of climate change impacts, set to become 

more intense and frequent as a result of the climate crisis. The brunt of these stressors 

falls disproportionately on the most marginalized populations across the world - women, 

children, people with disabilities, and older adults, among other disadvantaged groups. 

Despite a surge of interest in scholarship on disasters and their unequal impacts, studies 

on preventative strategies and action have been relatively fewer even though it is widely 

agreed that post-disaster recovery is enhanced when coupled with pre-disaster readiness 

and planning. There are multiple empirical and theoretical unknowns around factors 

promoting or hindering preparedness at micro, mezzo, and macro levels, which are all 

critical avenues for interventions. This three-paper dissertation addresses this gap in the 

context of the United States to understand individual and household capacities in dealing 

with natural disasters. The human capabilities approach helps to frame the overall 

dissertation examining the associations of social and structural vulnerabilities, self-

efficacy, disaster experience, disaster-related information, and participation in social 



 
 

 
 

welfare policy with household disaster readiness. The individual papers are further 

informed by self-efficacy theory and concepts spanning Vulnerability, Absorptive 

Capacity, and Resilience. Three aims guide this research resulting in three separate 

papers: Paper 1 examined associations between social vulnerabilities, disaster self-

efficacy, and preparedness using nationally representative data from Federal Emergency 

Management Agency’s (FEMA) National Household Surveys 2018. Disaster 

preparedness was found to vary across self-efficacy and social vulnerability. The 

confidence in one’s abilities to carry out necessary preparatory action and socioeconomic 

status were consistently associated with higher preparedness controlling for social 

vulnerability indicators. Paper 2 assessed the role of social and structural (housing and 

neighborhood) vulnerabilities in disaster risk reduction employing household-level data 

from nationally representative American Housing Survey (AHS) 2017. Results suggested 

that housing insecurity and social vulnerability concurrently were associated with disaster 

readiness. Further, this paper examined if the association of social vulnerability with 

disaster preparedness varied by housing insecurity among households in the U.S. Results 

suggested that housing insecurity moderated the association between minimal 

preparedness and socioeconomic status, sex of the householder, marital status, and 

presence of older adults in the house. Paper 3 probed the effects of social vulnerability 

and welfare policy participation on disaster readiness in U.S. households using the AHS 

2017 data. Further, the paper examined the direct and indirect effects of household 

demographics and participation in social safety net programs (TANF, SSI, SNAP, 

Housing Vouchers) on household disaster preparedness and found that income, 

education, race, and having a person with disability at home were statistically mediated at 



 
 

 
 

least partially by welfare recipiency. This dissertation examined fissures between intent, 

capacities, and disaster preparedness with implications for vulnerable communities in the 

U.S. Results from this three-paper dissertation offer multiple takeaways and intervention 

points at individual and household levels for social work scholarship, education, and 

policy. In probing factors that enable or prevent households from taking steps to 

safeguard themselves against future threats, this dissertation helps inform and affirm 

values of human dignity and human rights, particularly among vulnerable groups. 

Overall, the dissertation extends the conversations around individual, contextual, and 

policy interventions needed to assist vulnerable populations in absorbing and overcoming 

the multitude of shocks they face. Social and structural barriers to improved household 

capacities to deal with disasters and other shocks can be addressed through effective 

policy interventions and a robust safety net. This dissertation examines these elements 

separately and offers key considerations for research, practice, and policy.  

Keywords: Disasters; Disaster Preparedness; Vulnerability; Social Welfare Policy;  

Climate Change; Housing insecurity; Social Work;  Environmental Justice
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Chapter I. Introduction 

 
Anthropogenic climate change is one of the biggest threats to human security in 

the 21st century, projected to push 100 million people into poverty by 2030 (Hallegatte et 

al., 2016), and overwhelmingly impacts the poorest and most vulnerable groups around 

the globe (IPCC, 2018). The latest scientific synthesis reports warn of devastating human 

impacts due to climate change in the coming years. Just over 2017 and 2018, the United 

States experienced 44 billion-dollar-events, termed as weather/climate events such as 

floods, droughts, freeze and winter storm events, severe storms, tropical cyclones, and 

wildfires exceeding USD 1 billion in losses (NOAA National Centers for Environmental 

Information (NCEI), 2020). Evidence suggests that every dollar spent in preparedness 

actions can save four to seven times the amount after a disaster (Multi-Hazard Mitigation 

Council, 2019; Together We Stand, 2016). Scholarship across disasters, sustainable 

development, climate adaptation, and natural resource management suggests that the 

assumption of natural and human systems being distinct, and therefore, treated discretely 

is short-sighted (Folke et al., 2002).  

Capacity assessments at national and sub-national levels provide an overview of 

how systems adjust to changes (Ebi et al., 2006; Id et al., 2020; UNFCCC, 2011). At the 

same time, adaptations, readiness, and action to tackle crises often take place at the 

individual and household levels (Adger & Kelly, 1999; Chari et al., 2019). To examine 

gaps in how individuals and households respond and adjust to threats due to shocks such 

as natural disasters, it is critical to probe the social factors that enable or preclude crisis 

responses at these levels. This analysis can help clarify the strength of social systems to 

absorb or fend off shocks and threats to inform strategies of buffering or strengthening 
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these capacities. This three-paper dissertation was conducted to fill knowledge gaps in 

disaster preparedness to inform social work and public health education, policy, and 

practice interventions. This chapter provides an overview of the study. Beginning with 

the significance, context, and key concepts germane to the study, the chapter incorporates 

a brief overview of each paper; the three subsequent chapters in the dissertation are stand-

alone papers addressing each aim of the dissertation and the final chapter summarizes the 

overall contribution of the dissertation and articulates implications and future directions 

stemming from this work.  

Natural Disasters and Vulnerable Populations 

In the last decade alone, nearly 60,000 people died each year from natural 

disasters, and thousands more were impacted due to injury and other losses from disasters 

(Ritchie & Roser, 2019). Evidence suggests that the burden of these disasters in terms of 

mortality as well as long-standing ramifications such as loss of livelihoods, social support 

systems, educational and health setbacks, fall disproportionately on vulnerable groups 

such as women, children, people with disabilities, people of color, and older adults, 

(Fothergill et al., 1999; Wisner et al., 2003; Zottarelli, 2008). As an illustration, nearly 

70% of the fatalities in the Indian Ocean tsunami of 2004, and over 60% in Myanmar’s 

2008 cyclone, were women (The World Bank, 2012) and projected childhood fatalities 

due to weather-related disasters over the next decade stand at an alarming 175 million 

(Kousky, 2016). Further, natural disasters have also been associated with long-term 

challenges in educational attainment and poor health outcomes among children (Datar et 

al., 2013; Kousky, 2016), loss of support systems and adverse mental health outcomes 

among older adults (Hikichi et al., 2016), and heightens the threat of homelessness and 
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displacement particularly among socio-economically marginalized groups (Enarson, 

1999).  

From the Mississippi River flood in 1927 to Hurricane Katrina, to the recent 

Texas winter storm related loss of power, water, and heating, communities of color, 

particularly African Americans dealt with a double environmental burden resulting from 

inequities in both the social and the natural environment (Mizelle, 2014). Communities of 

color face disparities in environmental exposures as well as social inequalities leading to 

deadly, often long-lasting health impacts. Climate change exacerbates this disparity, and 

disasters are the most discernible examples of effects of this shift. While disasters are 

often a smaller subset of multiple ongoing stressors that communities face, the discourse 

around them becomes heightened because of the magnitude of these events. Indeed it is 

the existing fractures in society that lead to many of the short and long-term 

vulnerabilities that are aggravated in a disaster event (Elliott & Howell, 2017).		

Poverty, Climate, and Disasters 

The linkages between poverty, climate breakdown, and disasters are many. 

Human induced climate change is responsible for erratic climate and weather related 

phenomena including the strength and occurrence of different types of disasters (P. 

Brown et al., 2018; Gamble et al., 2013; Piguet & Laczko, 2014). These events often 

affect the most impoverished and vulnerable across the world as discussed in preceding 

section. Further, climate change and associated disasters threaten to exacerbate poverty 

and stall progress made in the last century. Inclusive development and poverty alleviation 

therefore, are key to tackling climate and weather-related sudden disasters as well as slow 

onset disasters like droughts, sea-level rise, changes in water availability that affect 
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human lives and livelihoods, and environmental displacement (Kemp & Palinkas, 2015; 

Otto et al., 2017; Walker et al., 2009).  

 The United Nations General Assembly adopted the resolution on a global 

framework of development benchmarks known as the sustainable development goals 

(SDG) comprising 17 interconnected goals with multiple targets to measure progress 

against (Transforming Our World: The 2030 Agenda for Sustainable Development, 2015) 

with a goal to “leave no one behind.” SDG1, ‘Ending poverty in all its forms by 2030’, 

warns that the pace of poverty reduction has reduced around the world. The looming 

threat of natural disasters has merited deliberations on the kind of steps countries, 

communities, households, and individuals can take to mitigate loss of life and property as 

a result of these hazards, reified in the Sendai Framework for Disaster Risk Reduction 

2015-2030 (UNDRR, 2019). The Sendai framework connects disaster risk reduction to 

questions of building resilient human-environmental systems, and complements the SDG 

agenda of poverty alleviation and bolstering human and planetary rights (UN General 

Assembly, 2015; UNDRR, 2019). Despite a recognition of this interplay between 

poverty, human well-being, and environment, policies and programs have rarely 

manifested this view (Schleicher et al., 2018). In the United States too, persistent social 

inequalities as a result of historically unjust policies and worsening natural disasters pose 

an additional threat to community wellbeing  (Hallegate et al., 2017). The reciprocity 

between poverty alleviation and disaster risk reduction has been articulated by several 

scholars and multilateral agencies (Davies et al., 2009; Hallegate et al., 2017; Hallegatte 

et al., 2020). SDGs too, highlight the importance of “building resilience in poor and 

vulnerable communities to reduce their exposure and vulnerability to climate-related 
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extreme weather events, and other economic, social, and environmental shocks and 

disasters” (UN General Assembly, 2015, p19). Consequently, there is growing interest in 

the global community around ‘adaptive social protection’ models that combine aspects of 

welfare policy, climate action, and disaster risk reduction to build both short and long-

term resilience (World Bank, 2016). Well-being and self-determination in communities 

can be bolstered by identifying and dismantling barriers to resources and action and 

fostering capacities to respond to the intersecting nature of these 21st century problems. 

This dissertation addresses some of these complications and contributes to building 

knowledge on these overlapping concerns of social work and development.  

Definitions 

This section provides definitions of key terms pertinent to this dissertation.  

Disaster Preparedness 
 
The central construct used throughout the dissertation is disaster preparedness, a key 

component of vulnerability reduction and building capacities of communities to respond 

to impending stressors such as a natural disaster (Gallo et al., 2018; Y. C. Kim & Kang, 

2010; Sandifer & Walker, 2018). The United Nations International Strategy for Disaster 

Risk (UNISDR) defines disaster preparedness as: 

“The knowledge and capacities developed by governments, professional response 

and recovery organizations, communities and individuals to effectively anticipate, 

respond to, and recover from, the impacts of likely, imminent or current hazard 

events or conditions” (UNISDR & UNOCHA, 2008) 

Research on hazards and disasters comprise both pre-event vulnerability 

assessments and mitigation measures, as well as post-disaster impact evaluations; 
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preparedness spans both of these temporally (Sutton & Tierney, 2006). In the US, the 

Federal Emergency Management Agency (FEMA) plays the principal role of 

coordinating response after a declared disaster. While the US is a signatory to the Sendai 

Framework, FEMA’s National Response Framework does not cite this framework 

(FEMA, 2019b) even though components and provisions are comparable. FEMA defines 

preparedness as “ a continuous cycle of planning, organizing, training, equipping, 

exercising, evaluating, and taking corrective action in an effort to ensure effective 

coordination during incident response.” Preparedness traverses contingency planning, 

stockpiling supplies, stand-by movement, and communication plans in the event of 

disaster. As part of prevention and education, FEMA funds and outlines preparedness 

standards and recommendations for communities, businesses, governments and non-

governmental partners in the United States. Building and improving skills, technologies, 

and policies at different scales for effective response both before and after a disaster are 

also key to disaster preparedness (Sutton & Tierney, 2006; Tselios & Tompkins, 2020). 

 For individuals and households, FEMA provides suggestions and issues periodic 

guidelines and preparedness calendars. Disaster preparedness at the household level 

involves pre-event preparatory actions such as having an evacuation plan, an emergency 

kit with food, water, and medicines for a few days for all members of the household, and 

financial preparedness (FEMA, 2018b; Fothergill et al., 1999), and is considered ‘a year 

round responsibility’ by the agency. A review of scholarship on disaster preparedness 

suggests that prior experience of disaster and receiving information on disaster planning 

are key determinants of preparedness (Ardalan & Sohrabizadeh, 2016; Becker et al., 

2017; Malmin, 2020). Since disasters impact groups with existing vulnerabilities more 
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than others, it may be hypothesized that this susceptibility also factors into communities’ 

capacities before the event to prepare for the eventuality of a disaster (Flanagan et al., 

2011; N. Rao et al., 2019; Zottarelli, 2008).  

There are a number of ways in which disaster preparedness has been 

operationalized in previous studies and while there are overlaps, there is no consensus on 

an established scale or measures (Ardalan & Sohrabizadeh, 2016; Ashida et al., 2018; 

Kohn et al., 2012; Spittal et al., 2006). Most preparedness measures in the U.S. stem from 

guidelines from FEMA and other international literature and typically include having a 

plan and being ready with a series of emergency supplies (Kohn et al., 2012; Nojang & 

Jensen, 2020). Some studies have utilized a cumulative score of disaster preparedness 

including multiple aspects of disaster preparedness from having supplies such as food, 

water, and batteries to last a few days, to the preparation of an evacuation kit, and 

sometimes communication and evacuation plans (Gowan et al., 2015; Malmin, 2020; 

Norris et al., 2008; Rus et al., 2018). Zamboni & Martin (2020) use both an overall 

preparedness measure, as well as stratified resource and supply preparedness measures. 

To capture variability in results owing to different operationalizations, it might be 

pertinent to conceptualize disaster preparedness on a range of different criteria (Malmin, 

2020).  

Some other key concepts pertinent to the study are briefly discussed next.  
 
Absorptive Capacity  
 

Absorptive capacity is defined in climate and disaster literature as the short-term 

coping capacity to immediate shocks (Béné et al., 2018). Anticipating, responding, and 

adapting to changes are often socio-political processes that mediate how individuals and 
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communities deal with environmental and social challenges (Eriksen et al., 2015), and 

can be viewed as approaches where people and communities have the agency to make 

decisions.  

Adaptation 
 

Adaptation is a broader concept referring to the processes of adjustment to 

ongoing or expected changes across human, natural, and climate systems (IPCC, 2012). 

Adaptive capacity, as the term suggests, refers to the capacities of communities and 

systems to make the necessary coping adjustments in the longer term and is typically 

used in the context of global climate variability (Engle, 2011; Smit & Wandel, 2006).  

Resilience 
 

Resilience describes how communities respond to periodic as well as unexpected 

shocks. A working definition adopted by the Department for International Development 

(DFID) defines it as “the ability of countries, communities and households to manage 

change, by maintaining or transforming living standards in the face of shocks or stresses 

- such as earthquakes, drought or violent conflict - without compromising their long-term 

prospects” (DFID, 2011). Resilience, therefore, helps to frame capabilities of groups to 

cope with both short-term and long-term stressors. Disaster risk reduction, welfare 

assistance, and climate change adaptation together aim to build resilience among 

impoverished and vulnerable communities, a concept crystallized in Adaptive Social 

Protection (Béné et al., 2018; Davies et al., 2009).    

Theoretical Framework 

This dissertation is informed by the human capabilities approach, self-efficacy 

theory, and concepts outlined in the previous section (Bandura, 1978, 1999; Paton, 2003; 
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Sen, 2000, 2003; Wisner et al., 2003). Theoretical frameworks are described in the 

following sections.  

Human Capabilities Approach 
 

The overall dissertation is framed using the human capabilities approach. Despite 

multiple iterations of the approach, the conceptualization of the capabilities approach in 

the last four decades is largely attributed to Nobel Laureate and economist Amartya Sen 

(Robeyns, 2016). This framework puts human development at the center of the 

development paradigm. The United Nation’s Human Development Index (HDI), borne 

out of this idea, looks beyond economic growth at aspects of human development that 

traverse dimensions of life expectancy, education and knowledge, and a decent standard 

of living (UNDP, n.d.). In its conceptualization, the capabilities approach goes beyond 

low income as an etiological underpinning of poverty and suggests that the foundation of 

deprivation lies elsewhere. By prioritizing people, this approach highlights the 

predispositions and conditions that can be considered necessary to transition out of 

poverty. The key components of the capability approach are resources, capabilities, and 

functionings, presented in figure 1 (Robeyns, 2017; Sen, 2000).  

 

Figure 1. The Human Capabilities Framework 
 

Resources refer to the means to achieve goals and can comprise individual factors 

such as income, contextual factors, beliefs and characteristics. Capabilities signify the 

freedom to achieve and aspire and includes preference formation or social influences on 

Resources Capabi l i t ies Functionings
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decision-making. Functionings refer to achievements or carrying out activities and 

functions that individuals, households, or systems want to pursue. While functionings 

refer to being or doing that which is of value to individuals, capabilities or agency 

denotes the ability to pursue these goals. Capability, therefore, denotes the freedoms that 

enable a person to do and be, to savor the life functionings that they value, including 

cognitive and strategic decision-making (Alkire & Deneulin, 2009). Between resources 

and capabilities lies the chasm where inequities and disparities hang in balance, affecting 

the substantive freedoms that Sen alludes to (Sen, 2000). While Figure 1, adapted from 

Robeyns ( 2016), shows a linear relationship between Resources, Capabilities, and 

Functionings, it is entirely possible that owing to systemic inequities such as racism, 

casteism, and sexism, one might not have capabilities or freedoms even in the presence of 

resources. Further, the presence of capabilities could also affect access to resources one 

can access which might affect the functionings. Therefore the relationship between these 

three concepts can be recursive. This dissertation focuses on the resources and 

capabilities aspects of the framework with disaster preparedness theorized as individual 

or household capabilities to prepare for a disaster. While the capabilities approach frames 

the overall study, the first paper operates within the framework but engages an alternate 

theoretical context to answer the research questions pertaining to the individual factor of 

self-efficacy and its relationship with disaster readiness. The second paper uses disaster 

vulnerability theory to inform the social and structural vulnerabilities’ association with 

preparedness, and the third paper employs the capabilities approach in combination with 

Adaptive Social Protection to inform the study.  
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Self-Efficacy Theory 
 

Widely recognized as a measure of human agency (Alkire, 2005; Bandura, 1978), 

self-efficacy is complementary to Sen’s emphasis on human freedoms (Alkire, 2005; Sen, 

2000). Self-efficacy, first proposed by psychologist Albert Bandura, refers to an 

individual or community’s belief in their capacity to carry out activities and behavior 

changes toward desired outcomes (Bandura, 1978). With an origin in socio-cognitive 

theories, efficacy is considered a reliable representation of individual assessment of their 

capabilities (Bandura, 1999; Tran et al., 2013). The approach examines the interplay 

between personal and external factors with behaviors and desired outcomes (Figure 2). 

Here, Bandura suggests that personal and external contextual factors both affect 

behaviors in times of stress. An absence of belief in one’s own capacity or a lack of belief 

in the usefulness of taking action in times of an external threat such as a natural disaster, 

can potentially hinder an individual’s efforts to take action in times of a disaster (Paton & 

Johnston, 2001).  

 

 

 

 

 

Figure 2: Self Efficacy Theory 

Figure 2.  Self-Efficacy theory 
 

In disaster research, self-efficacy has been found to be a suitable gauge of one’s 

abilities to execute actions to deal with effects of hazards and is employed in both pre and 

Personal Factors 

External Factors Behaviors  
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post-disaster scenarios (Benight et al., 1997; Samaddar et al., 2014; Tran et al., 2013). 

The disconnect between disaster perception, knowledge, and preventative action has 

prompted scholars to examine the role of cognitive processes that hinder or bolster 

behavioral change particularly in terms of disaster preparedness (Paton, 2003). Studies 

employing this concept in the context of disaster readiness have proposed a distinction 

between outcome expectancy- the usefulness of taking necessary action in time of 

disaster, and self-efficacy- an assessment of capacity or confidence in carrying out action, 

that both independently influence or are associated with behavioral change (Samaddar et. 

al., 2014).  

Disaster Vulnerability Theory 
 

The disaster vulnerability theory examines the potential of loss among 

communities owing to disasters but highlights the importance of root causes in a 

fractured and unequal society (O’Keefe et al., 1976; Zakour & Gillespie, 2013 pp17-18). 

Vulnerability itself is an interdisciplinary concept defined as the susceptibility of 

individuals, households, communities, or nations to harm or hazard (Flanagan et al., 

2011; Nath & Behera, 2011; Otto et al., 2017; Tripathi, 2017). In the literature on climate 

change and disasters, vulnerability is typically a function of a series of indicators 

affecting a person or group’s capacity to plan for, deal with, withstand, and restore 

functionings after a natural disaster (Wisner et al., 2003). Social vulnerability comprises 

socioeconomic and demographic factors (Adger & Kelly, 1999; Flanagan et al., 2011; 

Patterson et al., 2010), while structural vulnerability examines the confluence of multiple 

vulnerabilities that result in chronic situations and includes aspects of the built 
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environment such as housing conditions and quality (Lopez et al., 2018; Ma & Smith, 

2020; Quesada et al., 2011). 

Conceptualizations such as the Social Vulnerability Index (SVI) in the context of 

the United States combines factors of socio-economic status (SES), minority status, 

household composition, and infrastructural indicators on housing and transportation into 

one index, while others have examined social and structural vulnerability separately 

(Cutter et al., 2008; Flanagan et al., 2011; Lopez et al., 2018). Indicator and index-based 

approaches to understanding vulnerability are robust but have had their share of critique 

because of lack of specificity (Hinkel, 2011); however, owing to their utility in 

identifying vulnerable regions, people, or sectors, they are used widely disaster related 

literature. To aid a more granular understanding of how these indicators are 

independently and concurrently associated with the outcome of interest, this dissertation 

includes them individually into the analyses. Similar to (Adger & Kelly, 1999), the use of 

the indicators here is a nod to how vulnerability is socially constructed; how identities, 

characteristics, and contexts are associated with societal circumstances that create 

vulnerable situations and affect coping capacities. Vulnerability is a key construct used 

throughout this dissertation study and is situated in the social processes that create 

inequalities and therefore differentiated vulnerabilities to disasters.  

Gaps in Research 

Scholarship on disasters suggests that existing and historical disparities make outcomes 

even more devastating and unequal (Elliott & Howell, 2017). Government reports on 

preparedness at the national level are mainly descriptive (FEMA, 2018a, 2020a). Studies 

examining differential impacts of disasters on socially vulnerable populations emphasize 
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the need for social preparedness at individual, community, and national levels (Botzen et 

al., 2019; Hallegate et al., 2017). A scientometric review of scholarship on environmental 

social work spanning 1991 to 2015 found a number of studies focused on the impacts of 

natural disasters (Krings et al., 2020). While this scholarship is critical, the authors warn 

of the possible preeminence attached to scholarship on reactive, as opposed to proactive 

aspects of environmental research. This would mean inquiries in the upstream, to 

recognize social precursors to the disparate impacts after these events. Relatedly, 

preparedness actions and behaviors remain under-investigated, with evidence of large 

gaps in social preparedness despite greater concern and awareness on natural disasters 

(FEMA, 2020a; Healthcare Ready, 2020). While there have been multiple studies 

exploring the linkages between socio-demographic, psycho-social, and contextual factors 

on preparedness, many of these analyses focus on sub-populations and groups (Ashida et 

al., 2018; Baker & Baker, 2010), are conducted at the state, county, or city levels, work 

with smaller sample sizes (Kohn et al., 2012; Murti et al., 2014; Pollock et al., 2019), are 

specific to certain kinds of disasters  (Ellis et al., 2019; Gowan et al., 2015), or do not 

investigate multiple forms of vulnerability simultaneously (Al-Rousan et al., 2014; Baker 

& Baker, 2010). A few national level studies in the US have explored the correlates of 

disaster preparedness and offer a springboard for further studies (Malmin, 2020; Zamboni 

& Martin, 2020). Further, a survey of literature also identified the following gaps: 

1. Self-efficacy has rarely been examined concurrently with multiple social vulnerability 

indicators at the household level, in terms of its association with disaster preparedness 

(Adams et al., 2019; Baker & Baker, 2010).  
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2. There have been relatively fewer examinations of how social and structural 

vulnerabilities (socio-demographic and housing or neighborhood elements) are 

differentially associated with disaster preparedness, and whether one form of 

vulnerability amplifies the effects of the other on preparedness (Murti et al., 2014; 

Sundareswaran et al., 2015). 

3. While multiple studies have explored the role of social protection on disaster risk 

reduction in the global context, this has rarely been explored in the context of high-

income countries (Béne, 2012; Davies et al., 2013).   

This dissertation addresses these gaps and examines the role of self-efficacy, 

multiple sites of vulnerability spanning and the social and structural, and participation in 

public assistance programs, on disaster readiness among U.S residents. This examination 

is designed to illuminate not just their readiness to deal with an anticipated or 

unanticipated disaster, but also associated factors at multiple levels, to identify potential 

intervention points for public health education as well as policy objectives and design.  

Dissertation Specific Aims 

The dissertation seeks to broaden our understanding of disaster readiness and 

investigates individual, household, and policy correlates of disaster preparedness in the 

United States. The following research questions and corresponding aims guide the three 

separate papers constituting the dissertation.  

Q.1. What role do social vulnerability and self-efficacy play in disaster readiness? 

Aim 1: Examine associations between social vulnerability, self- efficacy, and disaster 

readiness.  
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Social vulnerability factors have been associated with a range of disaster 

outcomes, but its association with preparedness has been inconsistent (Kohn et al., 2012). 

In the context of disaster readiness, self-efficacy is classified as a motivational driver of 

disaster decision-making and preparation, where, upon motivation and confidence to act, 

people make household decisions toward favorable outcomes (Paton, 2003). Using 

nationally representative data from Federal Emergency Management Agency’s (FEMA) 

National Household Survey 2018, Paper 1 (Chapter II of this dissertation) examines 

correlates of disaster preparedness with an emphasis on social vulnerability and self-

efficacy. 

Q.2. How are social and structural vulnerabilities associated with household disaster 

readiness? 

Aim 2: Understand the role of social and structural vulnerabilities in disaster risk 

reduction. 

A key driver of long standing disparities in the US, housing inequities often fall 

along racial and socio-economic lines, impacting how communities are affected in a 

disaster (Metzger & Khare, 2019). Household level data from the national sample of 

AHS 2017 are employed to examine the role of social (socio-demographic) and structural 

(housing and infrastructure) vulnerabilities on disaster readiness among U.S. households. 

Further, Paper 2 (Chapter III of the dissertation) examines the multiplicative effects of 

housing insecurity and social vulnerability indicators on disaster preparedness.  

Q.3. How does participation in federal safety net programs relate to household 

disaster readiness in the United States? 
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Aim 3: Investigate the association of social welfare policy participation with disaster 

preparedness. 

Multiple studies have examined how social safety nets relate to climate action and 

disaster risk reduction in low- and middle-income countries, but this is largely absent in 

the context of high-income countries such as the U.S. Using the 2017 AHS national 

sample, this paper tests hypotheses on the association of social vulnerability and welfare 

policy participation with disaster preparedness. Further, a structural equation modeling-

based decomposition analysis clarifies the direct, indirect, and total effects of social 

vulnerability on preparedness, through welfare policy participation.  

 

Figure 3. Structure of the Dissertation 
 

Figure 3 shows the overall structure of the three-paper dissertation. The 

overarching theoretical framework informing the dissertation is the capabilities 

framework. The dependent variable of interest across the dissertation is disaster 

preparedness. The three individual papers outlined above are, in-turn, informed by the 

self-efficacy theory, vulnerability theory, and adaptive social protection in addition to 
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being framed within a capabilities-framework. Chapter II examines individual correlates 

of disaster preparedness spanning disaster self-efficacy and social vulnerability. Chapter 

III examines the relationship of disaster readiness with social vulnerability and structural 

vulnerability exemplified by housing quality, housing insecurity, and neighborhood 

perception. Chapter  IV examines the role of social welfare policy and social 

vulnerability in relation to disaster preparedness. The research conducted for the three 

papers has been approved by the Boston College Institutional Review Board and was 

considered exempt from review under 45 CFR 46.4. All tables were created using 

‘asdoc,’ a Stata program written by Shah (2018). 

This chapter provides a summary of the study and introduces the three chapters. 

Each chapter exists as an independent study and while there is potential for overlap, 

should be considered separately for the dissertation. The conclusion chapter situates the 

three papers’ findings into the context of broader questions of social, economic, and 

environmental justice in a world where climate and weather-related disasters have 

become part of our lived realities.  
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Chapter II. Heterogeneity in Disaster Preparedness in the United States: Role of 

Social Vulnerability and Self-Efficacy 

The year 2017 was the costliest year on record in terms of disaster-related costs in 

the United States (U.S.), with property damage and associated relief costs exceeding 305 

billion USD (NOAA National Centers for Environmental Information (NCEI), 2020). 

Aside from the economic strain, the human, social, and developmental consequences of 

these events comprise some of the foremost social justice issues of our time, with adverse 

effects experienced disproportionately by communities already struggling to make ends 

meet. The likelihood of climate and weather-related disasters such as floods, droughts, 

wildfires, superstorms, and hurricanes has increased manifold due to global climate 

change (IPCC, 2018), necessitating the need for proactive measures to prepare for these 

eventualities. A global assessment of disaster risk reduction noted that preparedness 

levels remain low even when countries are deemed well-prepared for such shocks 

(UNDRR, 2019, p 168). Improved disaster readiness is, therefore, an essential precursor 

to preserving people’s well-being and is particularly significant in current times.  

In the U.S., too, studies show substantial gaps in preparedness among individuals 

and households, making it imperative to understand factors associated with preparedness 

behaviors (FEMA, 2020a). Assessing and building capacities at individual and household 

levels are critical to devising appropriate strategies to aid communities in times of need. 

Too often, the burden of natural disaster outcomes falls disproportionately on socially 

vulnerable groups, including people of color, women, children, people with disabilities, 

and older adults (Bronfman et al., 2019; Elliott & Howell, 2017; Hikichi et al., 2016). 

While examining the impacts of disasters, especially on vulnerable groups, remains a 
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pressing area of study, it is elemental to understand whether and how this vulnerability is 

related with the ability to withstand a disaster as well. Informed by Albert Bandura’s 

(1978) theory of self-efficacy, this paper examines socio-cognitive and contextual factors 

associated with disaster preparedness in the U.S. through a quantitative analysis of cross-

sectional secondary data from the U.S. Federal Emergency Management Agency 

(FEMA). 

Literature Review 

Social vulnerability spans social and demographic factors that could lead to 

increased susceptibility to natural disasters and economic uncertainty, among other 

shocks (Flanagan et al., 2011, 2018). In disaster and hazards scholarship, this increased 

exposure typically translates to a higher likelihood of loss and a lower capacity for 

recovery (IHCAP, 2018). Disaster readiness is key to reducing the impacts of disasters, 

and given the higher losses clustered around community disadvantage in the U.S. and 

around the world (Kishore et al., 2018; Ma & Smith, 2020; Wisner et al., 2003), 

understanding how contextual vulnerabilities factor into disaster preparedness in the U.S. 

becomes imperative. Factors such as age, sex, and education have been associated with 

disaster readiness, but the specific directionality has differed. For instance, there is no 

consensus on the ‘gender effect’ on preparedness. At the same time, women seem to have 

a higher threat perception around natural disasters (Kohn et al., 2012); some studies 

suggest that they are more likely to have an evacuation plan or be more prepared 

(Hoffmann & Muttarak, 2017; Onuma et al., 2017; Russell et al., 1995) while others 

indicate otherwise (Bronfman et al., 2019; H. Kim & Zakour, 2017; Thomas et al., 2015). 

Physical disability, having young children at home, increasing age, and lower 
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socioeconomic status have been associated with preparedness behaviors, although this 

directionality has differed across studies (Kohn et al., 2012).  

Socio-cognitive factors of risk and efficacy have been the subject of studies on 

how individuals and communities fare in the aftermath of a disaster (Patterson et al., 

2010; Tran et al., 2013). Efficacy– the belief or ability to produce intended results, is 

often considered a pivotal precursor to behavioral adjustments in response to stressors 

and changes in social environments and improving the quality of life (Zanbar & Nouman, 

2020). The literature on disaster self-efficacy centers around two aspects – a belief in the 

utility of taking preparedness actions and the confidence in one’s ability to carry out these 

necessary actions. A belief in the usefulness of preparatory action (response efficacy) and 

trust in personal capacity to act across multiple readiness activities influence intention 

formation and action during disasters or other critical events (D’Amico et al., 2013; 

Samaddar et al., 2014; Taymoori et al., 2010). Belief in the self is deemed quantifiable in 

the literature on well-being and measuring human agency across cultures and disciplines 

(Alkire, 2005; Singh et al., 2016; Taymoori et al., 2010).  

Self-efficacy has also been seen as a significant variable in studying disaster 

preparedness and action (Adams et al., 2017, 2019; Paton, 2003; Samaddar et al., 2014). 

For instance, Adams et al. (2019) found that self-efficacy mediated the relationship 

between self-rated health and disaster preparedness. Another study found that outcome 

expectancy – the usefulness of taking preparatory action, and self-efficacy- confidence in 

the self in being able to carry out necessary action, were more likely to co-occur in 

informing preparedness behaviors, with self-efficacy potentially mediating the effects of 

outcome expectancy (Samaddar et al., 2014). Further, studies suggest that self-efficacy 
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was associated with increased disaster preparedness across populations with particular 

needs and vulnerabilities such as children with health care needs, persons with a 

disability, and older adults, as well as for representative population-level studies (Adams 

et al., 2017; Hamann et al., 2016; Marceron & Rohrbeck, 2019; Rivera, 2020; Wirtz & 

Rohrbeck, 2018). The two components of response efficacy- perceived effectiveness and 

value of preparatory action, and individual’s belief in their capability provide a window 

into cognitive processes that have the potential to stimulate preparedness behaviors 

(Paton, 2003; Samaddar et al., 2014). Self-efficacy is widely understood as an important 

determinant of favorable outcomes related to individual well-being and reducing 

vulnerabilities. The reverse relationship, however, remains understudied. A 2016 study 

suggested a neighborhood effect on lower self-efficacy where individuals living in 

impoverished neighborhoods reported lower self-efficacy (Boardman & Robert, 2016), 

but whether this remains the case across other vulnerability factors and in the context of 

disaster-related self-efficacy is undetermined. 

Scholars posit that prior experience of disaster might influence risk perception 

and preparedness behaviors (Cisternas & Bronfman, 2020; Malmin, 2020; Najafi et al., 

2015; Walters et al., 2019). While this is an inconsistent predictor (B. K. Paul et al., 

2015), it might confound the relationship between vulnerability, self-efficacy, and 

disaster preparedness. Similarly, information seeking around disasters and preparatory 

actions has been associated with disaster preparedness and protective action among 

individuals as well as communities (Lindell & Perry, 2012; Méndez et al., 2020; Mishra 

et al., 2009; Walters et al., 2019). Homeownership and tenure have been associated with 

disaster preparedness in the literature, with renters being more susceptible to disasters 
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than homeowners (Fothergill et al., 1999; Ma & Smith, 2020; Russell et al., 1995). A 

comparison between renters and homeowners across New Orleans and Torrance showed 

that renters had more characteristics associated with lower disaster readiness, such as a 

higher likelihood of membership in minority groups, fewer resources at hand, and family 

composition variables that placed them in a more vulnerable position than homeowner 

demographics (Burby et al., 2003). A recent study examined the likelihood of having a 

household emergency plan using FEMA’s National Household Survey, with the key 

independent variable being efficacy in terms of perceived usefulness of preparedness 

behaviors in the event of disasters, in addition to other covariates (Rivera, 2020). The 

study found a statistically significant relationship between a person’s efficacy and the 

likelihood of developing a household emergency plan while controlling for other factors. 

However, the other component of efficacy, self-efficacy, or confidence in the ability to 

act at the time of disaster was not included in the analysis. Further, the study examined 

one aspect of preparedness- having an emergency plan. This study extends this work by 

including multiple facets of preparedness and including both measures of efficacy-

response efficacy and self-confidence in one’s ability to take action and other indicators 

of social vulnerability, including adjusting for respondents’ reduced capacity to take 

necessary steps due to a disability or health condition.  

Theoretical Framework 

While multiple theoretical frameworks inform studies on disaster preparedness, 

including the social learning model, vested interest theory, community resilience, health 

belief model, and the protective action decision model (PADM) (Adame & Miller, 2015; 

Lindell & Perry, 2012; Norris et al., 2008; Rostami-moez et al., 2020), this study employs 
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Albert Bandura’s self-efficacy theory. Self-efficacy is widely recognized as a multi-

domain measure of human agency (Alkire, 2005; Bandura, 1978). A mainstay in Sen’s 

work on capabilities has been the emphasis on human freedoms to achieve goals that are 

deemed necessary (Alkire, 2005; Sen, 2000); in that, self-efficacy can be understood as 

an extension of capabilities at the individual and family level. One of the foremost 

empirical investigations into self-efficacy by Albert Bandura (1978) uses the social 

cognitive theory as the base; deemed the theory of human agency, or the self-efficacy 

theory, suggesting that empowerment and human agency have internal and external 

elements. Perceptions around abilities to undertake actions make humans more capable of 

in-fact carrying out specific activities to affect changes in their lives (Alkire, 2005).  

Self-efficacy falls into the realm of motivational propellers of disaster decision-

making and preparation where once motivated to consider hazards such as natural 

disasters, people make household decisions toward favorable outcomes (Paton, 2003). 

According to the theory, a dearth of belief in their own capacity, and the usefulness of 

taking action can hinder efforts to act (Paton & Johnston, 2001). Bandura (1978) further 

suggests that individuals might believe in the effectiveness of taking action (response 

efficacy) but lack the confidence in carrying out those activities (efficacy/confidence) 

that can in turn affect their actions. Self-confidence can thus co-occur with response 

efficacy, and consequently and jointly impact the functioning (Bandura, 1999). Using this 

theoretical framework, this paper investigates the association of social vulnerability and 

perceived self-efficacy with disaster readiness. 
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Study Purpose and Aims 

While many studies have examined correlates of disaster preparedness, theorizing 

it with the help of concepts of vulnerability and self-efficacy concurrently on nationally 

representative data have been rarer (Becker et al., 2017; Cisternas & Bronfman, 2020; 

Malmin, 2020; Witrago & Perez, 2011; Zamboni & Martin, 2020). Socio-structural and 

cognitive theories operate in tandem and help conceptualize a better understanding of 

human behavior (Bandura, 1999). This paper will examine the association between social 

vulnerability, self-efficacy, and disaster readiness adjusting for prior experience of 

disaster, and disaster information seeking. Research questions guiding this paper are:  

1. How is social vulnerability associated with disaster self-efficacy for households in the 

U.S.? 

2. What role do social vulnerability and self-efficacy play in disaster readiness among 

U.S. households? 

The first study hypothesis, informed by self-efficacy theory, is that there is a 

significant positive relationship between higher self-efficacy and social vulnerability. For 

the second hypothesis, a significant positive association between efficacy and 

preparedness and significant negative association between vulnerability and preparedness 

is expected. Figure 1 presents the conceptual model for paper 1; the key independent 

variables have a direct relationship with disaster preparedness. Prior disaster experience 

and information on disaster preparedness are the control variables to adjust for potential 

confounding effects. Based on the self-efficacy theory, the internal socio-cognitive 

factors and external contextual factors both play a role in determining behavior and stress 

response. In this model, belief in the importance and usefulness of taking action 
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(response efficacy), and confidence in one’s abilities to take action in times of a crisis are 

hypothesized to directly be associated with disaster preparedness. Further, social 

vulnerability variables spanning socioeconomic status, minority status, and household 

composition are hypothesized to be directly associated with preparedness behaviors. In 

keeping with prior scholarship, having previously experienced a disaster, or having 

received information on disaster planning are used as controls to adjust for potential 

confounding.  

 
 

 

Figure 2.1.  Conceptual map 
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Methods 

This paper used secondary data from the Federal Emergency Management 

Agency (FEMA) National Household Surveys (NHS) 2018 and applied a quantitative 

inferential design to investigate relationships between key variables of interest (FEMA, 

2020b). The NHS is a nationally representative dataset assessing disaster readiness over 

time in the U.S. Though it started in 2007, it has been conducted every year since 2013. 

FEMA determines the number of survey respondents based on whether they were reached 

on landlines or cellphones, and phone preference. In 2018, the interviews were conducted 

in English and Spanish for 5003 respondents on both landlines and mobile phones after 

randomly selecting numbers across the country. Using this information in addition to the 

demographic subgroup tally, initial weights were calculated and then revised across 

selected demographic groups to rebalance the trimmed weights to get a representative 

sample of adults (18 and above) in the country (FEMA, 2018a). This paper examined 

correlates of disaster preparedness with an emphasis on social vulnerability and self-

efficacy as predictors of preparedness through bivariate and multivariable statistical 

models. The data were first retrieved from the FEMA data center1 and converted into the 

appropriate format for analysis in Stata 16. The study was evaluated by the Boston 

College Institutional Review Board and considered exempt from review.  

Measures 

Disaster Preparedness 
 

The dependent variable is measured using nine indicators on multiple components 

of disaster preparedness such as having an emergency plan, communication plan, access 
 

1 FEMA and the Federal Government cannot vouch for the data or analyses derived from these 
data after the data have been retrieved from the Agency's website. 
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to supplies to get through three days without power or running water, and financial and 

document preparedness (Appendix Table 1.A, p 196). Similar to Malmin’s (2020) 

analytic strategy, disaster preparedness was classified into cumulative, adequate, and 

minimal preparedness. The unweighted total score (0-9) across the nine items yielded the 

cumulative disaster preparedness.  

Adequate preparedness was measured as an indicator variable with a score of 1 if 

the respondent answered yes to at least five items out of nine. Minimal preparedness was 

measured using variables on having food and water, funds, and access to a vehicle; those 

without any of these items were coded as 0 “Not minimally prepared” and those who are 

prepared for these minimal elements were coded as 1 (minimally prepared) (Malmin, 

2020). The disaster preparedness measures were analyzed for scale reliability. 

Cronbach’s alpha across preparedness measures was 0.66, similar to the range reported in 

other studies utilizing preparedness scales (Kohn et al., 2012) and deemed to hold 

acceptable internal consistency (Ursachi et al., 2015); the other two preparedness 

variables measured of preparedness were constructed from the cumulative measure.  

Disaster Self-Efficacy 
 

 Efficacy is measured by respondents’ beliefs in the importance of taking steps to 

prepare for a disaster and their perceived confidence in their ability to take action in the 

event of a disaster. Two indicators, ‘Response efficacy’ and ‘self-confidence’ in 

preparing for a disaster, both ordinal five-point Likert type scales, were recoded into a 

four-point scale for the study to maximize distribution within categories. For response 

efficacy, ‘not at all’ and ‘very little’ were combined into one category, and for 
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confidence, ‘not at all confident’ and ‘slightly confident’ were combined into ‘not too 

confident.’  

Social Vulnerability 
 

Social Vulnerability comprises the following group of indicators: Socioeconomic 

Status- Income measures monthly household income before taxes in seven discrete 

categories. Education measures the highest level of education obtained by respondents 

measured in five categories. Household Composition is measured by variables that 

examine the structure of the family such as caregiving responsibilities for a member with 

a disability or older adults in the house, sex, and age of the respondent, respondent’s 

reduced capacity owing to disability or other health condition, number of adults, presence 

of children under 18 in the household, and whether the home was owned or rented. 

Minority Status includes Race, a categorical variable with five categories where 

categories of American Indian/Alaskan Native and Hawaiian/Pacific Islander were 

combined due to the smaller frequencies, and white was the reference group. The primary 

language was recoded into a dichotomous variable (English=1) measured if English was 

the primary language spoken at home (Flanagan et al., 2011).   

Control Variables 
 

Prior disaster experience was included as an indicator variable on whether or not 

the family experienced the impacts of a disaster in the past. Information on disaster 

planning was measured by a dichotomous variable gauging whether the respondent had 

seen, read, or heard information on disaster preparedness in the last six months. The 

variable FEMA region denoted the administrative divisions within the U.S. and was used 
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for sensitivity analyses to include a regional component and test if results were similar in 

places more prone to disasters.  

Data Management and Weighting 

Key data management steps included recoding and labeling data to operationalize 

the variables. Data were further analyzed to ascertain patterns of missing information. 

Similar to other survey data, multiple variables in the study had two kinds of item 

nonresponse: “Don’t know” and “Refused.” Due to the use of secondary data, there was 

no way of finding out if these item nonresponses were systematic. Therefore a series of 

data management steps were undertaken to understand the nature of item nonresponse to 

infer the next analytic steps. The highest nonresponse occurred in the income variable, 

with nearly 43% of data missing. Treatment of ‘don’t know’ and ‘refused’ items in 

survey data is the topic of much debate, and there is a lack of consensus about how to 

proceed in these circumstances. Waters et al. (2013) suggest that ‘don’t know’ is more 

prevalent in populations affected by health disparities that can ostensibly be considered 

more vulnerable. However, an examination of descriptive statistics showed that most of 

the item nonresponse for income was in the category ‘refused.’ For complete case 

analysis, the ‘don’t know” and “refused” responses were recoded as missing since (1.) 

The number of ‘don’t know’ responses were low, and (2.) There was no way of 

discerning a pattern between whether the respondents refused to answer or did not answer 

(Rivera, 2020). Nonresponse bias exists when non-respondents differ from the 

respondents in characteristics that could lead to sample biases (Whitehead et al., 1993). 

Best practices of dealing with missing data suggest multiple steps to choose the best 
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recourse (Nguyen et al., 2017), such as examining the differences between data's 

incompleteness and certain socioeconomic and demographic composition.  

Since income had nearly 43% non-response, I examined the characteristics of 

respondents who were missing information for income to understand if data were indeed 

missing at random. This included checking the association of item response and non-

response for income across demographic characteristics of education, sex, and race-based 

on previous scholarship. Education is often considered a proxy for socioeconomic status. 

Fisher’s exact test showed no statistically significant relationship between income 

response and non-response and level of education or respondent’s race. However, 

respondents’ sex was significantly associated with whether they reported their income, 

with women being 19% more likely to not report income than male respondents. Further, 

the dependent variable disaster preparedness was not significantly associated with 

missing income categories. Therefore the data were assumed to be missing at random to 

then attempt steps to reduce nonresponse bias in the inferential analyses (S. Kim et al., 

2007; Nguyen et al., 2017).  

Income was a critical component to measure economic vulnerability. Owing to 

the absence of other proxy variables to substitute for income, multiple-imputation was the 

most unbiased method forward. Based on previous scholarship and suggested methods, 

all variables in the analysis model were included in the imputation models. The 

geographical variable, FEMA region, was included in the imputation models instead of 

state of residence to avoid potential convergence issues owing to multiple (50+) 

categories in the state variable during imputation. FEMA region had 2.34% missing 

information, which was deemed ignorable. Missing data were multiply imputed in two 
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stages using chained equations, a switching regression method, and pooled imputations 

were stored for further analysis. In the pilot phase, I imputed 20 datasets using pooled 

chained regression equations. On examination of the fraction of missing information 

(FMI), the largest FMI was 0.74, suggesting the need for a higher number of imputations. 

Therefore in the second phase, I created 100 imputed datasets; a higher number of 

imputed datasets has been found to get more reliable standard error estimates and point 

estimates and is suggested as the current best practice for replicability (von Hippel, 

2020). The final multivariable analyses were conducted on the 100 imputed datasets. 

Table 2.1.A  in the appendix (p.199) shows the percentage of data that were multiply 

imputed. To get a more in-depth view of the data structure, regression models were built 

using complete case analysis and multiply imputed data. 

Weighting 
 
  FEMA derived a set of weights for the entire sample assigned to each data record 

to calculate nationally representative estimates (FEMA, 2018a). For the purpose of this 

paper, the combined weight assigned to 4,743 of the 5003 data records in the 2018 NHS 

was used to obtain representative estimates of the entire survey population. FEMA 

reports that data records not assigned weights did not have sufficient information 

collected to allow for the calculation. These weights are used to summarize data from 

survey and lead to representative estimates for the survey's entire target population of 

adults living in the U.S.  

Analysis Strategy 

After providing descriptive statistics, the association between the vulnerability 

indicators and efficacy variables were assessed to answer the first research question. To 
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answer question two, Ordinary Least Squares (OLS) and logistic regression models tested 

the association of disaster preparedness with self-efficacy, social vulnerability, 

controlling for prior experience of disaster, and disaster preparedness information. 

Regression models span the three conceptualizations of preparedness as described earlier.  

Model 1: 𝑌 = 𝑎 + 𝑏!𝑋! + 𝑏"𝑋" + 𝑏#𝑋# + 𝑏$𝑋$ + 𝑒 

The dependent variable is cumulative disaster preparedness score, X1 is Social 

Vulnerability (Socioeconomic Status, Minority Status, Household Composition), X2 is 

Self-Efficacy comprising response efficacy and confidence in the ability to prepare, X3 is 

Information on disaster preparedness, and X4 is Prior Experience of Disaster. 

Model 2: log	(	
%

!&%) = 	𝑎 + 𝑏!𝑋! + 𝑏"𝑋" + 𝑏#𝑋# + 𝑏$𝑋$ 

The dependent variable is adequate preparedness (Yes=1, No=0). Predictors are 

the same as the previous equation.  

Model 3: log(	
%

!&%) = 	𝑎 + 𝑏!𝑋! + 𝑏"𝑋" + 𝑏#𝑋# + 𝑏$𝑋$ 

The dependent variable is minimal preparedness (Yes=1, No=0), and predictors 

are the same as the first model. All tables were created using ‘asdoc,’ a Stata program 

written by Shah (2018). 

Results 

Weighted descriptive statistics describe overall disaster preparedness, self-

efficacy, and social vulnerability measures as well as the control variables in the sample, 

with frequencies and measures of central tendency where applicable. In keeping with 

Hardt et al.’s (2013) recommendation, the summary statistics show the data as is, before 

imputations, and further inferential analyses are performed on both complete cases and 

imputed data to reduce potential muddying of interpretations owing to item nonresponse. 
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The weighted representative sample comprises of 4743 respondents with an average 

score of 5.53 on nine items on cumulative disaster preparedness. Seventy-one percent of 

the sample was considered adequately prepared while the sample was split in half on 

minimal preparedness. About 7.11% of the sample earned less than USD 999 per month, 

and nearly 14% of the sample reported their income between 1000-2999 USD per month, 

falling under 200% of the federal poverty guidelines in 2017 for an average family of 

two. About 33% of the sample had a high school degree, and 8% had less than a high 

school degree. In terms of response efficacy, 38.27% of the sample reported that taking 

steps to prepare would help them “a great deal” in getting through a disaster in their area, 

and 37% were extremely confident that they would be able to take steps to prepare for a 

disaster. 13% of the sample reported a low response efficacy and about 9% reported low 

confidence in their ability to take preparatory action. Weighted descriptive statistics for 

all key variables in the study are presented in Tables 2.1 and 2.2.  

Table 2.1. Weighted Descriptive Statistics for Dependent Variables (N=4743) 
 

Variable N Mean Freq. SD Percent 
Cumulative Preparedness 4743 5.53 4743 2.02  
Adequate Preparedness 4743     
    0= No   1415  29.00 
    1=Yes   3328  71.00 
Minimal Preparedness 4571     
    0= No   2350  50.58 
    1=Yes   2221  49.42 
 
Table 2.2. Weighted Descriptive Statistics for Independent Variable and Covariates (N=4743) 
 

Variable N Mean Freq. SD Percent  
Disaster Self-Efficacy       
Response efficacy 4743      
    1=not much*   609  13.21  
    2= somewhat   1018  23.44  
    3=quite a bit   1046  21.89  
    4=a great deal   1915  38.27  
    5=DK   142  2.85  
    6=Refused   13  0.34  
Confidence 4743      
    1=not too confident*   477  8.96  
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    2=somewhat confident   811  18.23  
    3=moderately confident   1555  33.65  
    4=extremely confident   1794  37.09  
    5=DK   96  1.80  
    6=Refused   10  0.27  
Social Vulnerability       
Income 4743      
    1= 0-999*  288  7.11  
    2=1,000-2,999  646  14.33  
    3=3,000-4,999  481  11.65  
    4=5,000-7,499  459  9.03  
    5=7,500-9,999  223  4.47  
    6=10,000-14,999  258  4.72  
    7=15,000 and over  345  6.40  
    8=DK  561  13.11  
    9=Refused  1482  29.18  
Education 4743      
    1=Less than high school*  348  8.01  
    2=High school  998  33.05  
    3=Vocational school/some college  1222  30.82  
    4=College graduate  1272  17.09  
    5=Post grad  807  10.37  
    6=DK   18  0.06  
    7=Refused  78  0.59  
Sex of Respondent 4743      
    0=Male*   2374  49.22  
    1=Female   2333  50.22  
    2=Other   6  0.13  
    3=DK   2  0.01  
    4=Refused  28  0.43  
Elders or members with 
disability in home 4743    

  

    0=No   3854  81.82  
    1=Yes   812  17.58  
    2=DK   8  0.13  
    3=Refused  69  0.46  
Race 4743      
    1=white*   3201  75.47  
    2=Black/African American  599  11.90  
    3=Asian   184  2.80  
    4=American Indian/Alaska Native  102  2.03  
    5=Hawaiian/Pacific Islander  35  0.38  
    6=DK   386  4.64  
    7=Refused   236  2.79  
Primary Language English  4743      
    0=No   604  9.09  
    1=Yes   4032  89.85  
    2=DK   16  0.33  
    3=Refused  91  0.72  
Number of adults  3.74  11.88  
Home-Own or rent 4743      
    0=Rent*   1565  32.52  
    1=Own   2897  62.30  
    2=Other   81  1.88  
    3=DK   27  0.79  
    4=Refused   173  2.50  
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Lower Capacity  4653      
0=No   3839  81.86  
1=Yes   814  18.14  
Children under 18 at home       
0=No   3102  65.51  
1=Yes   1540  34.49  
Controls       
Experience of Disaster 4743      
    0=No   2429  55.86  
    1=Yes   2292  43.67  
    2=DK   18  0.25  
    3=Refused  4  0.21  
Disaster Information in last 
six months 4743    

  

    0=No   2353  56.16  
    1=Yes   2340  43.12  
    2=DK   48  0.68  
    3=Refused  2  0.04  

Note: Reference group indicated by an asterisk (*) 

To answer the first research question, I conducted bivariate analyses between 

social vulnerability indicators and the two efficacy variables to test the association 

between these variables and response efficacy and confidence in carrying out action in 

times of disaster, respectively. Kruskall-Wallis equality of populations rank-test, Rank-

sum correlations, and spearman correlations were conducted depending on how the 

vulnerability indicator was measured. For instance, for vulnerability indicators, sex, 

language, and lower respondent capacity owing to disability, which are dichotomous 

variables, Wilcox-Mann-Whitney tests (independent samples t-test) were calculated, and 

for race, income, and education that are categorical variables, the Kruskall-Wallis tests 

were conducted.   

The Kruskall-Wallis rank-test to examine the relation between race and efficacy 

variables showed significant differences in both response efficacy and confidence among 

racial groups ( χ²= 35.86 p<0.001 df=3 and χ²= 30.74, p<0.001 df=3). Likewise, the test 

suggested statistically significant differences between response and confidence with 

respect to income and education levels (p<0.001), except between response efficacy and 



37 
 

 
 

income. In terms of language, the two-sample Wilcoxon rank-sum (Mann-Whitney U) 

test suggested a statistically significant distinction between those whose primary 

language was English or not with confidence but not with response efficacy. Male 

respondents differed from female respondents on both efficacy variables (p<0.001). 

However, caretaking responsibilities for older adults or persons with disability at home 

were not associated with response efficacy but were associated with respondent self-

confidence in their ability to carry out preparatory action. A similar trend was observed 

with reduced personal capacity. Homeownership status was significantly associated with 

both efficacy variables, as was the number of adults living at home. Table 3 shows the 

results of the bivariate analyses across vulnerability indicators and the two efficacy 

variables.  

Table 2.3. Results of Bivariate Analyses between Social Vulnerability Factors and Efficacy 
Indicators 

Variable Response efficacy Confidence 
Socioeconomic Status   
Education# χ² (4)= 17.850  

p<0.001 
χ²= 147.362 with 4 d.f.  
p<0.001 

Income# χ²(6)= 8.306 
p=0.22 

χ² (6)= 86.251 
p<0.001 

Minority Status   
Language* z= 0.87 

p=0.39 
z=-15.69 
p<0.001 

Race# χ² (3)= 35.86 
p<0.001 

χ² (3)= 30.74 
p<0.001 

Household Composition   
Sex* 
 

z= -7.58 
p<0.001 

z=5.64 
p<0.001 

Number of adults^ 
 

rho = 0.75 
p<0.001 

rho = -0.05 
p<0.001 

Children under 18 at home z= -8.36 
p<0.001 

z= 1.73 
p=0.08 

Older adults/persons with disability in 
home 

z= -1.23 
p=0.22 

z= 2.85 
p<0.001 

Lower capacity z= 0.72 
p=0.47 

z= 5.35 
p<0.001 

Home ownership z=2.49 
p<0.05 

z= -10.72 
p<0.001 

# Chi Square or Kruskall-Wallis rank test; *(Wilcoxon Mann-Whitney U test); ^Non-parametric Spearman- 
correlation 
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Multivariable analysis  

While models were constructed using both complete cases and imputed data, the 

results discussed here pertain to the pooled imputed data. Previous scholarship suggests 

that Multiple Imputation is a robust mechanism to produce unbiased estimates with 

reliable confidence intervals (S. Kim et al., 2007; Schafer & Graham, 2002). While most 

relationships between key variables are similar across the complete case and imputed 

models, I discuss departures in the discussion section and include the tables and 

interpretations for the complete case analyses in the Appendix Tables 2.3.A -2.5.A (pp 

201- 205). As expected, due to the high rate of missing data in the income variable, the 

Relative Variance Increase (RVI) was highest for income categories while the average 

RVI was 0.27, that is, the proportional increase in total sampling variance due to the 

missing information was 27% larger than the average variance had the data been 

complete.   

Cumulative Preparedness 
 

The regression of cumulative preparedness on key independent variables of 

efficacy and social vulnerability was statistically significant with F(28, 4323)= 83.20, 

p<0.001). The adjusted R-squared value for Model 1 was 0.39; that is, the independent 

variables and the controls in the model accounted for a 39% variance in the cumulative 

preparedness (R2=0.395, Adjusted R2=0.391). A statistically significant relationship 

exists between disaster self-efficacy and preparedness. Compared to those who reported 

‘not at all’ in having the confidence to undertake preparatory action, being ‘moderately 

confident’ (b=0.91, t= 9.91, p<0.001, 95% CI [0.73,1.09]) and ‘extremely confident’ 

(b=1.47, t=15.72, p<0.001, 95% CI [1.29, 1.65]) were both associated with higher 
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cumulative preparedness, adjusting for other variables in the model. Those who reported 

‘quite a bit’ on the importance of taking preparatory action scored 0.27 points higher on 

the preparedness score in comparison with those who answered ‘not much’ to response 

efficacy (b=0.27, t=3.14, p<0.01, 95% CI [0.10, 0.44]). Compared to the lowest income 

levels (0=999 USD per month), higher income levels were associated with a higher 

cumulative preparedness score. Compared to less than high school education, higher 

levels of education were associated with higher disaster preparedness (p<0.001). In terms 

of minority status, race was not significantly predictive of preparedness scores except for 

Asian respondents (b=-0.32, t=-2.39, p<0.05). The language spoken at home being 

English was significantly and positively associated with preparedness (b=0.49, t=5.86, 

p<0.001, 95% CI [0.33,0.66]). Among household composition factors, the number of 

adults, the presence of older adults or persons with disability, and presence of children 

under 18 in the house were not significantly associated with cumulative preparedness in 

the model. Women compared to male respondents were associated with 0.31 points lower 

preparedness score while adjusting for other covariates in the study (b= -0.31, t= -6.07, 

p<0.001, 95%CI [-0.40,-0.21]). Owning a home compared to renting a home was 

associated with 0.89 units higher preparedness (b=0.89, t=15.34, p<0.001). The two 

confounding variables, information on disaster preparedness and prior disaster experience 

were statistically significantly associated with higher scores of cumulative preparedness 

(p<0.001). Having received information on disaster preparedness in the last six months 

was associated with 0.84 units higher preparedness score (b=0.84, t=16.45, p<0.001,95% 

CI [0.74,0.94]). As recommended when using imputed data, Fisher z transformation was 

used and standardized (beta) coefficients were also derived to get an estimate of the 
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relative importance of the key variables in the model (Harel, 2009). The absolute mean 

beta weights suggest that an income of 5000-7499 compared to under 999 and having 

received disaster information in the last six months had the highest individual association 

with cumulative preparedness (mean beta coefficient=0.21, 0.20). Additionally, the 

highest level of confidence in one’s ability had relatively larger effect (mean beta 

coefficient= 0.34) compared to the other covariates. Table 4 includes the coefficients and 

the mean standardized coefficients for each independent variable.  

Table 2.4. Results for Linear Regression on Imputed Data for Cumulative Preparedness 
(N=4836) 
 
 Cumulative Prep.  Coef. Mean 

Beta 
Coef. 

 St.Err.  p-value 95% CI  

Social Vulnerability        
Income (0-999) 0.000 . . . . .  
2.1000-2999 0.449 0.090 0.131 0.001 0.191 0.707  
3. 3000-4999 1.009 0.184 0.136 0.000 0.740 1.277  
4. 5000-7499 1.175 0.209 0.150 0.000 0.880 1.470  
5.7500-9999 1.113 0.150 0.174 0.000 0.771 1.455  
6.10000-15000 0.955 0.132 0.175 0.000 0.610 1.299  
7.15000 and over 1.017 0.163 0.161 0.000 0.700 1.335  
Education (Less than high school) 0.000 . . . . .  
High school 0.374 0.073 0.111 0.001 0.155 0.592  
Vocational/Some College 0.612 0.128 0.115 0.000 0.387 0.837  
College graduate 0.700 0.148 0.120 0.000 0.464 0.936  
Post grad 0.648 0.116 0.130 0.000 0.392 0.904  
Sex(Male) 0.000 . . . . .  
Female -0.306 -0.073 0.050 0.000 -0.404 -0.207  
Race (white) 0.000 . . . . .  
Black/African American -0.121 -0.020 0.077 0.116 -0.273 0.030  
Asian -0.323 -0.034 0.135 0.017 -0.588 -0.058  
AmIndian/Al.Native/Hawaiian/Pa
c.Islander 

0.108 0.010 0.146 0.462 -0.179 0.395  

Number of adults 0.026 -0.002 0.023 0.264 -0.019 0.070  
Older adults/Persons with 
disability at home 

-0.004 -0.001 0.066 0.948 -0.134 0.125  

Lower Capacity (No) 0.000 . . . . .  
Yes -0.229 -0.042 0.068 0.001 -0.363 -0.096  
Children under 18 (No) 0.000  . . . .  
Yes -0.106 -0.024 0.054 0.051 -0.212 0.001  
Language English (No) . . . . . .  
Yes 0.497 0.082 0.085 0.000 0.331 0.664  
Disaster Self-Efficacy . . . . . .  
Response efficacy (not much) 0.000 . . . . .  
2. somewhat 0.248 0.049 0.088 0.005 0.076 0.421  
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3. quite a bit 0.273 0.055 0.087 0.002 0.103 0.444  
4. a great deal 0.355 0.083 0.080 0.000 0.198 0.512  
Confidence 0.000  . . . .  
2. somewhat confident 0.525 0.095 0.098 0.000 0.332 0.718  
3. moderately confident 0.907 0.204 0.092 0.000 0.728 1.087  
4. extremely confident  1.470 0.340 0.094 0.000 1.287 1.654  
Covariates        
Experience of disaster (No) 0.000 . . . . .  
Yes 0.369 0.081 0.051 0.000 0.269 0.469  
Disaster Information (No) 0.000 . . . . .  
Yes 0.839 0.200 0.051 0.000 0.739 0.939  
Housing (Rent) 0.000 . . . . .  
Own 0.892 0.203 0.058 0.000 0.778 1.006  
Constant 1.556 . 0.159 0.000 1.244 1.868  
Number of Imputations 100       
R squared 0.395       
Adjusted R squared 0.391       

 * p<.001, ** p<.01, *** p<.05 
 

  

 
Adequate preparedness 
 

The regression of adequate preparedness on the key independent variables and 

covariates was statistically significant with F(28,50494)= 26.10. In general, higher 

response efficacy corresponded to being adequately prepared. Compared to ‘not much’ 

response efficacy, those who responded ‘quite a bit’ on the importance of taking 

preparatory action had 55% higher odds of being adequately prepared (OR= 1.55, t=3.29, 

p<0.01, 95% CI [1.19,2.01]). Compared to those who reported they were ‘not confident’ 

being ‘moderately confident’ was associated with two times higher chances of being 

adequately prepared (OR= 2.71, t=7.79, p<0.001, 95% CI [2.11, 3.48]) while being 

‘extremely confident’ was associated with four times higher odds of being adequately 

prepared (OR=4.86, t=11.76, p<0.001, 95% CI [3.73,6.32]).  

Similar to cumulative preparedness, monthly income levels of 3000 and above 

and higher education were associated with higher odds of being adequately prepared in 

the sample (p<0.001 - p<0.05). Race was not significantly associated with preparedness, 

but language was. Respondents who reported English as their main language were 
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associated with 69% higher odds of being adequately prepared (OR= 1.69, t=4.43, 95% 

CI [1.34, 2.14]). Compared to men, women had 32% lower chances of being adequately 

prepared (OR= 0.69, t= -4.76, p<0.001, 95% CI [0.58, 0.80]). Caregiving responsibilities 

for older adults or the presence of persons with disability or children at home were not 

significantly associated with preparedness, and neither was the number of adults in the 

house. Owning a home compared to renting was associated with two times higher 

chances of being adequately prepared (OR= 2.53, t=11.19, p<0.001, 95% CI [2.15,2.98]), 

and both prior experience of disaster and receiving preparedness information were 

positively and significantly associated with adequate preparedness (p<0.001).  

Table 2.5. Results of the Logistic Regression Model for Adequate Preparedness in Odds Ratios 
(N=4836)  
 
Adequate preparedness  OR  St.Err.  p-value  95% CI  
Social Vulnerability       
Income (0-999) 1.000 . .  . . 
2.1000-2999 1.387 0.239 0.058  0.988 1.948 
3. 3000-4999 2.494 0.483 0.000  1.704 3.651 
4. 5000-7499 3.725 0.826 0.000  2.408 5.761 
5.7500-9999 2.824 0.746 0.000  1.680 4.749 
6.10000-15000 2.578 0.711 0.001  1.498 4.438 
7.15000 and over 2.673 0.625 0.000  1.687 4.233 
Education (Less than high school) 1.000 . .  . . 
High school 1.499 0.234 0.010  1.104 2.037 
Vocational/Some College 1.868 0.298 0.000  1.366 2.555 
College graduate 2.087 0.355 0.000  1.496 2.913 
Postgrad 1.873 0.357 0.001  1.289 2.721 
Sex(Male) 1.000 . .  . . 
Female 0.687 0.054 0.000  0.589 0.802 
Race (white) 1.000 . .  . . 
Black/African American 0.862 0.099 0.196  0.688 1.080 
Asian 0.863 0.164 0.437  0.594 1.252 
AmIndian/Al.Native/Hawaiian/Pac.Is
lander 

1.026 0.228 0.907  0.664 1.586 

Number of adults 1.011 0.035 0.759  0.945 1.080 
Older adults/Persons with disability 
at home (No) 

      

Yes 1.013 0.104 0.903  0.828 1.238 
Lower Capacity (No) 1.000  .  . . 
Yes 0.838 0.085 0.081  0.687 1.022 
Children under 18 (No) 1.000 . .  . . 
Yes 0.860 0.073 0.077  0.728 1.016 
Language English (No) 1.000 . .  . . 
Yes 1.693 0.201 0.000         1.341 2.138 
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Disaster Self-Efficacy       
Response efficacy (not much) 1.000 . .  . . 
2. somewhat 1.429 0.190 0.007  1.101 1.855 
3. quite a bit 1.551 0.207 0.001  1.194 2.014 
4. a great deal 1.358 0.166 0.012  1.068 1.725 
Confidence 1.000 . .  . . 
2. somewhat confident 1.843 0.252 0.000  1.410 2.408 
3. moderately confident 2.710 0.347 0.000  2.109 3.483 
4. extremely confident  4.857 0.652 0.000  3.733 6.320 
Covariates       
Experience of disaster (No) 1.000 . .  . . 
Yes 1.446 0.114 0.000  1.238 1.688 
Disaster Information (No) 1.000 . .  . . 
Yes 2.496 0.199 0.000  2.135 2.919 
Home (Rent) 1.000 . .  . . 
Own 2.533 0.210 0.000  2.153 2.981 
Constant 0.051 0.013 0.000  0.032 0.083 
Number of imputations 100      
Mean Adjusted Pseudo R-squared 0.27      
F(28,50494) 26.10 p<0.001     
* p<.001, ** p<.01, *** p<.05 
 
Minimal Preparedness 
 

The logistic regression for minimal preparedness on the key independent variables 

in the study was statistically significant (F(28, 44445)= 23.21, p<0.001). While the 

highest response efficacy levels were not significantly associated with minimal 

preparedness, thinking that taking action is ‘somewhat’ useful was associated with 

undertaking at least the minimal preparatory actions (OR= 1.35, t=2.41, p<0.05, 95 % CI 

[1.06, 1.73]). Higher confidence was associated with being minimally prepared, and this 

relationship was statistically significant at all higher confidence levels (p<0.05-0.001). A 

monthly income above 3000 USD was associated with the odds of being minimally 

prepared (p<0.001-p<0.01). Having a high school education and above was significantly 

associated with being prepared for at least the minimum preparatory actions. Minority 

status was associated with minimal preparedness; compared to white respondents, Black 

and Asian respondents reported significantly lower odds of being minimally prepared 

(p<0.001), and English being the primary language spoken at home was associated with 
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twice the odds of being minimally prepared adjusting for other covariates (OR= 2.07, 

t=5.63, p<0.001, 95% CI [1.61, 2.67]).  

Household composition indicators showed some variability in results. Women had 

25% lower odds of reporting being prepared for the minimum actions compared to men 

(OR= 0.75, t= -4.06, p<0.001, 95% CI [0.66,0.86]). Respondents who reported a reduced 

capacity due to mental illness or other disability had 34% lower odds of being at least 

minimally prepared when compared to their counterparts who did not report such reduced 

capacity (p<0.001) but having care responsibilities of older adults or person of disability 

at home was not associated with preparedness. Having a child under 18 in the house was 

associated with about 25% lower odds of being minimally prepared (OR= 0.75, t=-3.59, 

p<0.001, 95% CI[0.65,0.88]). Those owning a home had two times higher odds of being 

prepared compared to those renting their home (OR= 2.00, t=8.97, p<0.001, 95% 

CI[1.72,2.33]). Compared to those who did not receive information on preparedness in 

the last six months, receiving such information was associated with 45% higher odds of 

being minimally prepared (OR=1.45, t=5.25, 95% CI [1.26,1.66]).  

Table 2.6. Results of the Logistic Regression Model for Minimal Preparedness (N=4836)   
 
Minimal Preparedness  OR. L. St.Err.  p-value 95% CI 
Social Vulnerability       
Income (0-999) 1.000 . . . .  
2.1000-2999 1.270 0.236 0.200 0.881 1.831  
3. 3000-4999 1.917 0.380 0.001 1.297 2.831  
4. 5000-7499 2.764 0.567 0.000 1.847 4.137  
5.7500-9999 4.189 0.989 0.000 2.633 6.665  
6.10000-15000 2.981 0.729 0.000 1.843 4.823  
7.15000 and over 2.949 0.596 0.000 1.983 4.386  
Education (Less than high school) 1.000 . . . .  
High school 1.432 0.256 0.045 1.008 2.034  
Vocational/Some College 1.869 0.336 0.001 1.314 2.658  
College graduate 1.748 0.324 0.003 1.215 2.513  
Postgrad 1.994 0.391 0.000 1.358 2.928  
Sex(Male) 1.000 . . . .  
Female 0.751 0.053 0.000 0.657 0.864  
Race (white) 1.000 . . . .  
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Black/African American 0.553 0.060 0.000 0.447 0.684  
Asian 0.450 0.086 0.000 0.310 0.654  
AmIndian/Al.Native/Hawaiian/Pac.Islander 1.060 0.212 0.769 0.717 1.568  
Number of adults 1.039 0.033 0.235 0.976 1.106  
Older adults/Persons with disability at 
home 

      

Yes 0.878 0.083 0.166 0.730 1.056  
Lower Capacity (No) 1.000 . . . .  
Yes 0.664 0.064 0.000 0.549 0.803  
Children under 18 (No) 1.000 . . . .  
Yes 0.758 0.058 0.000 0.652 0.882  
Language English (No) 1.000 . . . .  
Yes 2.073 0.269 0.000 1.608 2.672  
Self-Efficacy       
Response efficacy (not much) 1.000 . . . .  
2. somewhat 1.351 0.168 0.016 1.058 1.724  
3. quite a bit 1.155 0.141 0.240 0.909 1.467  
4. a great deal 1.155 0.130 0.202 0.926 1.441  
Confidence 1.000 . . . .  
2. somewhat confident 1.412 0.212 0.022 1.052 1.894  
3. moderately confident 1.867 0.260 0.000 1.420 2.454  
4. extremely confident  3.350 0.473 0.000 2.541 4.417  
Covariates       
Experience of disaster (No) 1.000 . . . .  
Yes 1.076 0.076 0.303 0.936 1.237  
Disaster Information (No) 1.000 . . . .  
Yes 1.452 0.103 0.000 1.264 1.669  
Home (Rent) 1.000 . . . .  
Own 2.005 0.155 0.000 1.722 2.334  
Constant 0.041 0.011 0.000 0.024 0.069  
Number of Imputations 100      
F(28, 44445) 23.21      
Mean Adjusted Pseudo R-squared 0.22 p<0.001     
* p<.001, ** p<.01, *** p<.05 
 
Regression Diagnostics 

Model 1 was tested to ensure OLS assumptions, including linearity, normality, 

homoscedasticity, and multicollinearity, were met. A kernel density plot and standardized 

normal probability (P-P) plot revealed a slight deviation from normality for the model 

residuals, which was deemed minor (Figure 2.3.A, p 206). On visual inspection of the 

data, there were no influential outliers detected, however, the model was in violation of 

the assumption of homoskedasticity. There was no evidence of multicollinearity between 

the variables in model 1, and the variance inflation factor was 2.32. For models 2 and 3, 

variance inflation factor (vif) was 2.32, indicating no evidence of multicollinearity in the 
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models. Further, post-estimation analysis to assess model specification and classification 

revealed no specification errors suggesting that all models were correctly specified across 

different conceptualizations of preparedness with the exception of Model 2 with imputed 

data. The area under the ROC curve for model 2 was 0.80 and  0.76 for model 3, 

suggesting very good and acceptable discrimination between the binary outcomes, with 

model 2 performing slightly better. Post-estimation imputation variance and relative 

efficiency for all variables was above 0.99 and a relative efficiency closer to 1 suggesting 

that the number of imputations was adequate to derive efficient estimates from the 

analyses. All data management and analyses are conducted using Stata version 16.  

Sensitivity analysis 

Two forms of sensitivity analyses were performed. The first one entailed running 

the analyses on both complete case and imputed models to examine differences owing to 

non-response and missing data. Second, the analyses using imputed data were conducted 

at smaller geographical regions to examine if the trends differed at a more granular 

geographical level. The results are explicated next: 

1. Since sex was associated with missing information in income, it was pertinent to 

examine if the trends were markedly different in complete case analysis and 

analysis with imputed data. As seen in the Appendix Tables 2.3.A -2.5.A (pp 201- 

206), in the complete case analyses, compared to male respondents, women 

respondents scored 0.39 points lower on cumulative preparedness, had 34% lower 

odds of being adequately prepared, and 33% lower odds of being minimally 

prepared. In comparison across analyses, the point estimates in complete case 

models were slightly higher, however the multiply imputed data had lower 
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standard errors and are considered more credible due to the repeated nature of the 

estimations (Peterson & Martin, 2016). The predictive abilities for the logistic 

models 2 and 3 were also tested by examining the receiver operating characteristic 

(ROC) for the models with complete cases and suggested acceptable to very good 

discrimination between the dichotomous outcomes.  

2. The three models were also replicated at the FEMA region level IV and VI to 

assess if the effect sizes were consistent in regions that are more vulnerable to 

extreme weather events. FEMA Region IV includes Alabama, Georgia, North 

Carolina, South Carolina, Tennessee, Kentucky, and Mississippi, and Region VI 

consists of Texas, Arkansas, Louisiana, New Mexico, and Oklahoma, regions 

highly prone to disasters. In FEMA region IV, compared to the reference group 

(white), belonging to Black and Asian racial groups emerged as a key indicator of 

lower minimal preparedness, and compared to men, women were 47% less likely 

to be adequately prepared and 52% less likely to be at least minimally prepared. 

For region VI, being Black was associated with decreased odds of being 

minimally prepared but being Asian was not, and the rest of the results followed a 

similar pattern as the analysis with the imputed sample.  

Discussion 

Globally, climate and weather-related disaster events have become an all-too-

common phenomenon owing to a mounting climate crisis. In the year 2017, three major 

hurricanes Harvey, Irma, and Maria, resulted in large-scale economic destruction and 

other human consequences in the U.S. in addition to 13 more billion-dollar events 

(NOAA National Centers for Environmental Information (NCEI), 2020; Pierre-Louis, 
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2018). The United Nations Disaster Risk Reduction framework emphasizes the need for 

engagement and participation at all levels of society to prepare for and manage disaster 

risk, which is a combination of hazard, exposure, and vulnerability (Highfield et al., 

2014; UNDRR, 2019). Social inequities and imbalances are precursors to these disasters' 

uneven consequences (O’Keefe et al., 1976). Additionally, socio-cognitive and 

psychological determinants are also considered influential elements in risk reduction 

behaviors in previous studies (Grothmann & Reusswig, 2006; Y. C. Kim & Kang, 2010; 

Seebauer & Babcicky, 2020), and this paper combines the two aspects informed by the 

self-efficacy theory.  

The federal U.S. government through FEMA, conducts the NHS to evaluate and 

inform a ‘culture of preparedness’ in the country (FEMA, 2018a). As a measure of the 

culture of preparedness in the U.S., therefore, results from this study deliver a mixed 

verdict. The association between efficacy dimensions and vulnerability indicators 

differed across socioeconomic status, minority status, and household composition in the 

current study. Multiple factors play into improving self-efficacy, including own 

experience and observing others’ behaviors and actions (Mertens et al., 2018). The 

variance in response efficacy among racial groups and by sex found in this study needs 

further investigation to understand structural and systemic reasons for these differences in 

the U.S. context. Similarly, the relationship between vulnerability indicators and the level 

of self-confidence in carrying out preparatory action needs further consideration to glean 

how this difference plays out and whether there might be a multiplicative or mediating 

role played by self-efficacy among vulnerable communities in the context of disaster 

preparedness and response. There has been conjecture about the implausibility of 
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households not accounting for peripheral constrictions such as their socioeconomic status 

or household composition in reporting their self-efficacy around mitigating actions 

(Seebauer & Babcicky, 2020). This paper's findings add to the takeaways from Boardman 

& Robert’s (2016) work on the linkages between socioeconomic status and self-efficacy. 

Boardman and Robert point to institutional discrimination and the resultant limitation in 

resources available to lower socioeconomic status neighborhoods that affect self-efficacy. 

The findings of bivariate analyses underscore the need for further investigation of the 

vulnerability factors and how they are related to self-efficacy.   

Further, the three conceptualizations of preparedness presented variations in how 

the key covariates play into different operationalizations. Both response efficacy and 

confidence in ability to carry out activities were significantly associated with 

preparedness across cumulative and adequate preparedness, but not with minimal 

preparedness where only those who somewhat agreed that preparatory actions were 

useful were more likely to be prepared. Self-confidence, on the other hand, was 

consistently associated with being better prepared across all three operationalizations 

similar to previous scholarship (Adame & Miller, 2015; Adams et al., 2017). Less than 10 

percent of the sample reported not being confident in their ability to act in the event of a 

disaster. The results underscore the need to improve individuals’ and groups’ sense of 

efficacy in terms of their abilities which is often a factor of their particular contexts and 

resources available to them. Self-efficacy theory posits the effect of confidence on the 

direction, influence, and persistence of a said behavior (Bandura, 1978; Taymoori et al., 

2010). Further, studies have found that community cohesion and neighborhood belonging 

improves individual self-confidence (Y. C. Kim & Kang, 2010); focusing on vulnerable 
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groups such as persons with disabilities in understanding specific barriers they face and 

connecting them to resources and connections within the community can be examples of 

expansive strategies to boost their sense of efficacy overall. Including both outcome 

expectancy and efficacy expectations is critical in understanding the concurrent 

association of outcome and efficacy expectations with preparedness behaviors (Bandura, 

1978) and this analysis lends further nuance to Rivera's (2020) study.  

Socioeconomic status is a consistent factor in predicting preparatory behaviors 

even when studies are constrained to specific populations (Gibson et al., 2018; Hoffmann 

& Muttarak, 2017; Kohn et al., 2012) and this study had similar findings even if the 

relation was not directional owing to the cross-sectional data. Lower income was not 

associated with adequate or minimal preparedness but income above 3000 USD per 

month (about 36000 USD) annually was associated with higher preparedness. In terms of 

cumulative preparedness, even a slight jump from the lowest income group was 

associated with a higher readiness score in the sample. Those who attended a vocational 

college and higher had a higher preparedness score or were adequately prepared 

compared to those who had not completed high school and when it came to minimal 

preparedness, those having a high school degree and above were all more likely to have 

at least access to food, water, funds, and transportation in event of a disaster.  

The assessment of vulnerability indicators relating to household composition offer 

multiple notable findings. The number of adults in the house was not a factor, and while 

the presence of older adults or persons with disability was not significantly associated, 

having children under 18 years of age was associated with lower odds of being minimally 

prepared. At nearly 33% of the sample, renters were consistently less prepared, in 
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keeping with previous literature. This presents an important avenue for integrated policy 

intervention (Ma & Smith, 2020; Rivera, 2020). Considerable evidence exists on the 

disproportionate impacts of disasters on renters (Fussell & Harris, 2014) and 

overwhelmingly, renters are more likely to be poorer, and persons of color who are often 

forced to spend up to half of their income on housing costs (Desmond, 2018). Investment 

in safe, good quality, and affordable public housing can go a long way in ensuring this 

demographic does not repeatedly fall through the cracks. Nearly 18% of the respondents 

had a disability or health condition that affected their capacity and were found to be less 

prepared in the event of an emergency. This study also found that respondent’s reduced 

capacity as a result of a disability or health condition was associated with their 

confidence in their ability to take action. Previous studies centered on individuals with 

disability have conjectured lower levels of self-efficacy among this group could be a 

possible reason for lower preparedness (Eisenman et al., 2009; Marceron & Rohrbeck, 

2019). While disaster policies in the U.S. since 2009 have prioritized housing, 

psychological, and medical support for persons with disability after a disaster (IOM, 

2015), there is a potential and clear need to identify and work to improve access to 

resources and information for persons with disability before a disaster strikes to ensure 

the best chances for this group.  

Race was inconsistently correlated with disaster readiness in this study. Belonging 

to Asian groups was associated with a decrease in the cumulative preparedness score. 

This finding must be interpreted keeping in mind the low number of observations for this 

group as well as the possibility that these groups likely face more stressors in the 

aftermath. In terms of being prepared with food and water supplies, funds, and access to 
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vehicle in times of disaster, race became important. African Americans and Asians were 

both less likely than their white counterparts to have taken the steps necessary to be 

considered at least minimally prepared. Respondents were also less likely to be prepared 

when the primary language spoken at home was not English. Lower income households 

are more likely to be female headed, to be racial and ethnic minorities, and more likely to 

rent rather than own homes (Fussell & Harris, 2014). Therefore a more expansive view of 

including multiple vulnerabilities at the same time is an exercise in identifying groups 

with specific and intersecting needs and lends further nuance to identifying the gaps in 

preparedness.  

Lastly, in the current study, while prior experience of disaster was associated with 

cumulative and adequate preparedness, it was not associated with minimal preparedness, 

which is a departure from multiple previous studies (Kohn et al., 2012) including 

Malmin’s (2020) findings using 2013 data where previous experience of disaster was 

associated significantly with all three conceptualizations. In their conclusions, Malmin 

(2020) suggested that minimal preparedness might be key to assessing the changes in 

preparedness culture and practices, and therefore, this departure from their findings is 

striking. Receiving information related to disaster preparedness within the last six months 

reliably improved the score and odds of being prepared among respondents and is a 

testimony to the need for increased awareness and messaging on what to do in the event 

of various kinds of disasters. 56% of the sample reported not receiving any information 

on disaster preparedness in the last six months and that presents an area of intervention. 

During the early weeks of the Covid-19 pandemic, multilingual information packets were 

distributed to every home in the city of Boston (J. C. Fox, 2020). This is an example of a 
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comprehensive public health messaging strategy aimed at informing people about the 

threat as well as the resources available to them. Promoting similar information on steps 

to take to avoid injury and about resources available from the local government or 

neighborhoods in times of a disaster is crucial, particularly among persons with disability, 

female headed households, and renters to ensuring information reaches those who are 

least prepared but are the most vulnerable. A holistic approach to building community 

resilience would require building efficacy across individual, household, and broader 

levels.  

Limitations 

The present study uses cross-sectional data and therefore stops short of offering 

causal inferences. Any significant association cannot be seen as directional in the context 

of this current study. Longitudinal studies following the same cohorts would help address 

this limitation and shifts in self-efficacy over time or due to adverse or positive 

experiences. Data are self-reported, and there is potential for bias, particularly with 

efficacy variables related to self-efficacy (Holbrook et al., 2003). However, self-reported 

measures are often considered reliable proxies for socio-cognitive data.  

Previous scholarship suggests that self-efficacy mediates the relationship between 

self-rated health and disaster preparedness; however, there is no commensurate measure 

in the FEMA data; therefore, due to dataset limitations, self-rated health was not adjusted 

for. Another study suggests that self-efficacy could mediate the relationship between 

outcome expectancy and flood preparedness but uses a small sample (Samaddar et al., 

2014). The current study only examines the additive or cumulative effects and does not 

examine the mediation or moderation effects of self-efficacy on social vulnerability in 
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determining preparedness. While the use of cross-sectional data makes it difficult to do a 

true mediation analysis it has been done before (Domènech-Abella et al., 2018) and 

should be attempted upon appropriate data availability. Future analysis may also examine 

the multiplicative effects of self-efficacy in the context of social vulnerability and disaster 

preparedness.  

 With the exception of the model for adequate preparedness using imputed data, 

all models passed the test of model specification. A possible reason for this could be the 

low correlation between the variables in the model (Table 2.2.A. p198) that led to the 

specification error in the imputed model; however, the complete case model for adequate 

preparedness showed no specification errors. Given that multiple imputations are more 

accurate for estimating point and standard error estimates and that the models were 

theoretically informed, the results are presented as such.  

This study used weighted descriptive analyses and multiple imputations for the 

multivariate analyses; therefore, some numbers differ from Rivera’s (2020) study that 

used complete case analyses and focused on one aspect of preparedness, having an 

emergency plan. Inclusion of non-responses particularly in inferential analyses, might 

potentially bias the results, and to address this, the analyses were conducted on both 

complete cases and multiply imputed data and then a sensitivity analysis was performed 

to examine differences if any.  

Implications  

Awareness on steps to prepare for disasters and other shocks needs to reach 

communities most in need, and this study examined a national dataset on preparedness 

levels and associated socio-demographic and socio-cognitive factors. Similar to Malmin’s 
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deduction, minimal preparedness presents interesting and telling results in this study and 

indicates the minimum level of readiness required by households and the gaps therein. 

This paper can inform both micro and macro social work practice, particularly on the 

need for social workers to engage in socio-environmental topics with their clients. In 

terms of the hierarchy of needs, planning for a future, often unpredictable and 

hypothetical disaster scenario might take a back seat when faced with more urgent 

demands for survival. This is where helping professions and welfare policies can help fill 

the gaps. Social work and public health practitioners must consider both systemic and 

psychosocial factors of social vulnerability and self-efficacy when designing 

communication and working with populations in need (Zakour, 1997; Zanbar & Nouman, 

2020).  

The associations between efficacy and vulnerability indicators need to be 

understood further and present a crucial area for social work research and intervention. 

Results in this study suggest differences in efficacy levels by sex, race, and language 

spoken at home and since higher confidence levels are associated with better 

preparedness, this needs to be woven into disaster policy decisions when working with 

diverse communities. Probing why a certain group is feeling less confident in their 

abilities to take action in disasters can reveal systemic and contextual aspects that 

lawmakers and local organizers can take into cognizance. Social workers and helping 

professionals working with individuals and families can incorporate a range of 

interventions to improve client self-efficacy related to disasters. This is an important 

avenue for evidence-based stratagems to address socio-environmental challenges through 

behavioral change as underscored in the Grand Challenges of Social Work position paper 
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that calls for further assessment of designated strategies that can be tailored to local 

contexts (Kemp & Palinkas, 2015). Some of these approaches could include increased 

exposure to disaster information to clients, including in languages they understand, verbal 

persuasion, as well as mastery and performance (Bandura, 1978; Marceron & Rohrbeck, 

2019). For instance, preparedness mastery could be demonstrated through targeting and 

accomplishing smaller tasks by showing clients how they can plan for the basic minimum 

for their families or training the trainers on emergency preparedness measures. Bandura 

(1978) further suggests vicarious examples and verbal persuasion as sources of building 

self-efficacy and preparedness aspects can be incorporated into client casework with an 

eye toward enhanced efficacy.  

A commitment toward a just, sustainable world necessitates moving people and 

communities out of harm’s way, and disaster risk reduction in general, and disaster 

preparedness, in particular, are pieces of this complex puzzle. Disasters and disaster 

policies do not operate in isolation from the society; for disaster policies to remain 

equitable, administrators and organizers need to ensure resources are devoted to 

communities that have been historically disenfranchised and learnings from this paper 

add to our knowledge base to help inform facets of policy, practice, and research on pre-

disaster interventions.  
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Chapter III. The Role of Social and Structural Vulnerabilities on Disaster 

Preparedness 

 
Large-scale disasters in the U.S., such as Hurricane Katrina in 2005, are etched in 

public memory for the destruction they wrought and particularly for the inequities they 

drew to the surface (Gibson et al., 2018; Spence et al., 2007). While natural disasters 

have tremendous consequences for all, the impact is often unequal and worsens existing 

vulnerabilities (Al-Rousan et al., 2014; Elliott & Howell, 2017; Rivera & Miller, 2007). 

The U.S. federal agencies began implementing public education campaigns on 

community preparedness after successive tragedies such as the terror attacks on 

September 11 and Hurricane Katrina, though the former did not qualify as a natural 

disaster. This drive toward preparedness was designed to help groups sustain in the 

period before outside help arrived in the event of natural calamities and hazards (Kohn et 

al., 2012; Rogers, 2018). An examination spanning more than two decades of mitigation 

investments by federal agencies found that each $1 spent in hazard mitigation saved $6 in 

disaster costs post-facto (Multi-Hazard Mitigation Council, 2019). While this report was 

explicitly for disaster mitigation in the context of the built environment, similar 

projections on social aspects of disasters indicate that investments and planning before a 

disaster strikes significantly reduce disaster costs in the aftermath (Together We Stand, 

2016). 

The year 2020 was extraordinary in terms of a record number of hurricanes, 

wildfires, rain, and flooding events that captured the nation’s attention (Thompson, 

2020). Amid a once in a century pandemic, nearly 65% of those surveyed in a National 

Preparedness Poll in the U.S. reported a likelihood of themselves or their loved ones 
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facing a major disaster in the next five years, with natural disasters being their greatest 

worry (Healthcare Ready, 2020), ostensibly a result of ongoing hardships due to the 

pandemic that had brought the distant threat of a future disaster, home, for many 

worldwide and here in the U.S. The apprehension overall is not unfounded; between 2011 

and 2019, the U.S. experienced 119 billion-dollar-events, classified by the U.S. 

government’s National Oceanic and Atmospheric Administration as weather and climate 

disasters where costs due to damage exceeded USD 1 billion (NOAA National Centers 

for Environmental Information (NCEI), 2020). However, what is particularly alarming 

was that despite this concern, less than 40% of those surveyed reported having an 

emergency plan in place to respond to such a disaster (Healthcare Ready, 2020). From 

over 51% the year before, the proportion of those with an emergency plan had improved 

over time. Yet, the parallel increase in apprehension from 54% in 2019 to 65% in 2020 

suggests that this remains an unresolved issue of concern. Many U.S. residents do not 

have a strategy to deal with such eventualities (Healthcare Ready, 2019). This paper 

examines the role of contextual vulnerabilities in both the social and built environment, 

specifically housing quality, security, and neighborhood risk that could potentially impact 

disaster readiness among households in the U.S.  

Literature Review 

Disaster preparedness refers to the suite of measures including strategic and 

action-oriented activities that help individuals, households, businesses, and communities 

plan and prepare for the eventuality of a disaster (Council for Excellence in Government, 

2006; FEMA, 2019a; Thomas et al., 2015) and this paper focuses on household 

preparatory action. The ability to plan for a disaster is associated with a range of 
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contextual factors and, similar to disaster after-effects, often traverses several sites of 

inequalities, including socio-demographic and institutional disparities (Ardalan  

Sohrabizadeh, 2016; Cisternas & Bronfman, 2020; Murti et al., 2014; Zamboni & Martin, 

2020). An appraisal of literature including a systematic review of 36 studies on disaster 

preparedness indicates that the association of socio-demographic predictors of sex, race, 

and ethnicity with disaster preparedness has varied, with some studies finding minority 

racial and ethnic groups and women more likely to be prepared for a disaster, and others 

submitting otherwise (Hoffmann & Muttarak, 2017; Kohn et al., 2012; Najafi et al., 

2015). Social Vulnerability as defined by the Centers for Disease Control and 

Prevention’s (CDC) Social Vulnerability Index (SVI) comprises of Census indicators 

spanning socioeconomic status (SES), minority status/language, household composition, 

and housing type and transportation (Flanagan et al., 2011). Per the CDC, the SVI is a 

useful tool in spatially isolating socially vulnerable populations. Multiple studies utilize 

the SVI as a composite variable to study social and health disparities and disaster-related 

outcomes (Flanagan et al., 2018; Rickless et al., 2021). Others (Lue & Wilson, 2017) 

have used components of the index to understand differential associations with additional 

indicators of vulnerability to get an in-depth understanding across different underserved 

and under-researched groups. Older age and higher socioeconomic status, marital status, 

and the presence of children at home have been linked to higher preparedness across 

multiple groups even when other vulnerabilities such as the presence of disability have 

been taken into account (K. Cox & Kim, 2018; Hoffmann & Muttarak, 2017; Kohn et al., 

2012).  
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The mounting scarcity of affordable and safe housing in the U.S. presents an 

additional, significant social challenge with implications for overall quality of life, and 

security before, during, and after a natural disaster. An estimated 1.2 million new 

displacements occurred in 2018 due to hazard events such as hurricanes and wildfires 

(IDMC, 2019). These events threaten housing security (Comerio, 1997) and can, in 

extreme cases, result in homelessness (Sundareswaran et al., 2015), adding to the housing 

crisis in the U.S. Studies examining housing-related influences on social inequities hint at 

the association of social vulnerability with housing insecurity (Hughes et al., 2017; Ma & 

Smith, 2020). Living patterns in the US are often both the result of, and precursors to, 

problems faced by disadvantaged populations. A history of racialized housing policies 

has created segregation patterns with multiple ramifications through the life course 

(Metzger & Khare, 2019). The housing crisis itself has been associated with a range of 

adverse outcomes due to a convergence of demographics, discriminatory policy, and lop-

sided mechanisms that favor funding and investments to areas with higher income and 

opportunity (Fothergill et al., 1999; Metzger & Khare, 2019). Natural disasters make this 

already precarious situation, worse.  

Housing insecurity is a wide-ranging term often comprising affordability, safety, 

quality of housing, instability or multiple moves (sometimes also known as 

environmental displacement), and loss of housing (Elliott & Howell, 2017; HUD, n.d.). A 

key driver of long-standing inequities in the U.S., housing inequities often fall along 

racial lines, (Metzger & Khare, 2019), and in turn, can affect how impacts are felt. 

Evidence suggests that post-disaster recovery often reinforces this discrimination (Rivera 

& Miller, 2007; Sundareswaran et al., 2015) thereby influencing how households can 
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respond to future stressors. Most disaster-related mortality and injuries occur as a result 

of the destruction or collapse of housing as well as airborne wreckage (Ma & Smith, 

2020) and poor housing quality, therefore, is an important component of pre-disaster 

vulnerability. Comerio (1997) found that housing loss as a result of natural disasters in 

the U.S. was commensurate with low- and middle-income countries. Multiple other 

studies have examined the association of housing insecurity with adverse disaster 

outcomes and found that insufficiencies in housing factors such as housing quality, 

affordable and safe housing, and overcrowding can heighten risks during and after 

disasters (Comerio, 1997; Fothergill et al., 1999; Murti et al., 2014).  

Further, individual and neighborhood risk perception have been associated with 

better preparedness and action decisions for future uncertainties (Basolo et al., 2009; 

Gowan et al., 2015; Patterson et al., 2010). Neighborhood risk perception has been 

associated with a range of behavioral outcomes (Nebbitt & Lombe, 2010) and includes 

support for higher preparedness as a result of awareness and risk discernment (Hoffmann 

& Muttarak, 2017). While Nebbitt & Lombe (2010) focus on perceived risk relating to 

neighborhood crime, and this study focuses on perception of neighborhood risk 

pertaining to disaster, the processes of how these shape behavioral outcomes are parallel. 

Studies posit that prior disaster experience is associated with higher preparedness (Becker 

et al., 2017; Hoffmann & Muttarak, 2017; Y. C. Kim & Kang, 2010; Malmin, 2020; 

Mishra et al., 2009). The quality and category of information people get and believe in is 

also linked to housing conditions with the source of information related to credibility and 

preparedness intents and action (Burby et al., 2003; Y. C. Kim & Kang, 2010).  
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Conceptual Framework 

Vulnerability is an established theoretical construct examining factors that impact 

the susceptibility of groups or individuals to natural disasters among other system-level 

shocks (Flanagan et al., 2011; O’Keefe et al., 1976; Quesada et al., 2011). These factors 

not only determine the pattern of access to resources that can help people cope but also 

relate to improved abilities to respond and bounce back after a disaster or stressful event 

(DFID, 2011; Mearns & Norton, 2009). As discussed previously, the CDC’s social 

vulnerability index (SVI) includes structural factors such as infrastructure and housing 

characteristics within the ambit of vulnerability (Cutter et al., 2008; Flanagan et al., 

2011). However, instead of combining them together, assessing these two sets of 

vulnerabilities distinctly might be more informative in parsing out co-occurring 

influences. While social vulnerability examines the socio-demographic factors affecting 

household resilience (Flanagan et al., 2011), structural vulnerability is understood as an 

artifact of the population; a positionality or social location that is a product of the 

precarity produced by social hierarchies (Bourgois et al., 2017; Lopez et al., 2018) and 

can extend to the built environment (Fleming et al., 2019). Structural vulnerability was 

defined by Quesada, Hart, & Bourgois (2011, p1) as “a product of the complementary 

forces of class-based economic exploitation and cultural, gender/sexual, and racialized 

discrimination and the process of symbolic violence and subjectivity formation that have 

increasingly punitive neoliberal discourses of individual unworthiness.” It is theorized as 

the site of intersecting power hierarchies or historical policies as manifest in housing, 

immigration, or healthcare systems, that can affect an individual or group’s probability of 

encountering barriers that can constrain decision-making as well as access to resources, 
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thus putting them at risk for negative outcomes (Bourgois et al., 2017). Housing 

insecurity, quality, and neighborhood risk are operationalized in this study as points of 

convergence of overlapping power hierarchies that can potentially affect household 

decision-making around disaster planning (Fussell & Harris, 2014; Metzger & Khare, 

2019; Sundareswaran et al., 2015). In this study, social and structural factors are 

considered separately but concurrently to isolate their effects on disaster preparedness 

and to examine their potential interface. 

Study Purpose and Aims 

 This paper examines concurrent and cross-cutting associations of social and 

structural vulnerability factors with disaster preparedness in the U.S. While multiple 

studies have investigated the effect of housing insecurity across a range of adverse 

outcomes after a natural disaster (Comerio, 1997; Fussell & Harris, 2014; Ma & Smith, 

2020), fewer empirical studies have examined how housing insecurity is associated with 

disaster preparedness (Adams et al., 2019; Sundareswaran et al., 2015) and to the best of 

our knowledge, no nationally representative study has examined how social and structural 

vulnerabilities interact and simultaneously relate to preparedness among households in 

the U.S. Research questions guiding this paper are: 

• How do social and structural vulnerabilities relate to disaster preparedness in the 

USA? 

• How does housing insecurity modify the effects of social vulnerability factors on 

disaster preparedness? 
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Hypotheses 

H1. Structural and social vulnerabilities are associated with household abilities to make 

provisions in preparation of disasters. 

H2. Housing insecurity moderates the relationship between social vulnerability and 

disaster preparedness. 

The motivations for not starting with directional hypotheses are due to the 

possibility that groups that have been historically disadvantaged might be less prepared as 

they face a range of other stressors and unanticipated disasters in the future are not the 

priority (Baker & Baker, 2010); on the other hand, they might be more equipped to deal 

with uncertainties owing to constantly being prepared for the worst (Kim & Zakour, 

2017). This would then point to other factors such as ineffective response and 

rehabilitation systems making outcomes worse in event of disaster, despite household 

preparedness. Testing these hypotheses can illuminate preparedness behaviors within the 

constraints people have, to help ideate how education, interventions, and policy can lead 

to prevention of harm before a disaster. Figure 3.1 presents the conceptual framework for 

the paper where social and structural vulnerabilities are hypothesized to directly be 

associated with disaster preparedness with housing insecurity moderating the relationship 

between social vulnerability and disaster preparedness. Housing insecurity is posited to 

have both direct and multiplicative effects with social vulnerability factors on the 

dependent variable. Source of information is the control variable to account for possible 

confounding, as evidenced in previous scholarship (Ardalan & Sohrabizadeh, 2016; 

Becker et al., 2017; Malmin, 2020; Walters et al., 2019).  
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Figure 3.1. Concept Map Showing Association of Social and Structural Vulnerability 
with Disaster Preparedness 

 

Methods 

Data and Sample 

This paper uses nationally representative data from the 2017 American Housing 

Surveys (AHS) Public Use Files (PUF). Conducted by the U.S. Census Division and 

Department of Housing and Urban Development (HUD), the AHS are the most 

comprehensive, longitudinal housing unit surveys to assess housing quality in the U.S. 

(American Housing Survey, 2018; Hughes et al., 2017). The AHS have been conducted 

since 1973 with questions on neighborhood and household characteristics among other 

topics. Respondents are interviewed by evaluators from the Census Bureau in person or 

on the phone. Interviews typically last about 40 minutes and the data universe comprises 

all residential housing units in the country at the time of the survey covering 50 U.S. 
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states and the district of Columbia (AHS, 2017). Each housing unit in the sample 

represents 450-4000 housing units in the country with sample weights assigned to reduce 

errors. The current study sample was redrawn in 2015 and a module on disaster 

preparedness was administered in 2017 to half the sample. A total of 84,879 housing 

units were selected and after accounting for ineligible and non-response, 66,752 housing 

units were retained for analysis, resulting in the weighted response rate for the national 

sample in 2017 being 80.4%. All information collected by the U.S. Census Bureau is 

confidential and information from AHS respondents is protected by federal law (AHS, 

2017). The sample for this paper is restricted to common households from 2017 that 

answered the topical module on disaster preparedness (N= 33,474). All data used in this 

study are deidentified to ensure respondent confidentiality and are publicly available. The 

study presented minimal risk owing to the use of secondary data and was exempted for 

review by the Boston College Institutional Review Board. 

Measures 

Dependent Variable 
 
  The dependent variable comprises of nine indicators on disaster preparedness 

(Appendix, Table 1.B., p. 196). Similar to previous scholarship (Malmin, 2020), the 

unweighted total score across the preparedness items is used for the conceptualization of 

cumulative preparedness. Additionally, preparedness is also conceptualized as a dummy 

variable, minimal preparedness, measured using variables on having food and water, 

finances, and access to a vehicle; those without any of these items are coded 0 “Not 

minimally prepared” and those who are prepared for all of these elements are coded as 1 

(minimally prepared) (Malmin, 2020).  
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Independent Variables 
 

Key explanatory variables for this paper are classified into social and structural 

vulnerabilities.  

Structural Vulnerability. Structural vulnerability is measured by housing 

insecurity, housing inadequacy, and the neighborhood risk perception. Housing insecurity 

is a dichotomous variable combining mortgage, rent, and utilities related delinquency in 

the last three months (Respondents were asked whether they received notice of missed 

payment for mortgage, utilities, or were unable to pay rent in the last few months). 

Housing adequacy is a measure of housing quality assessed by HUD taking into account 

inadequacies on a range of measures on the quality of housing including plumbing, 

heating, electricity, and other maintenance and upkeep issues. Three categories, severely 

inadequate, moderately inadequate, and adequate, were recoded into a dichotomous 

variable for more meaningful interpretation (1= Adequate and 0= inadequate). 

Neighborhood risk was an indicator variable measuring respondent perception on 

whether they live in a neighborhood more at risk for floods or other natural disasters.  

Social Vulnerability. Independent variables to measure social vulnerabilities 

include variables under three main groupings: Socioeconomic Status, Minority Status, 

and Household Composition. Socioeconomic status comprised of income and education. 

The AHS examine the total money income of the household in the 12 months before the 

interview; this was recoded into monthly income in seven categories to get a more 

granular look at monthly household finances. Education of the householder was a 

categorical variable measuring the highest level of school completed. Minority status 
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variables included householder race, ethnicity, and primary language used in the 

household. Race was a categorical variable, ethnicity a dichotomous variable measuring 

whether householder identified as Latinx or otherwise, and Language was measured by 

an indicator variable about the language the interview was conducted in. Household 

composition variables included multiple theory and literature informed variables. Age of 

householder was measured as the age reported as of their last birthday at the time of the 

interview sorted in four categories. Presence of older adults in the family was measured 

as a dichotomous variable created from a question on the number of adults over 65 living 

in the house unit. Similarly, presence of children younger than 6 years of age was a 

dichotomous variable. Presence of person with disability was a dichotomous variable 

measured as anyone in the household with hearing, vision, mental, physical, self-care 

disabilities as well as if a person has difficulty doing basic errands and needs assistance. 

Sex of the householder was a dichotomous variable. Marital status of the householder 

was a categorical variable with three categories: married, widowed/divorced/separated, 

and never married.  

Control Variables. Source of information was a categorical variable of the 

preferred source of information in time of disaster.   

Table 1 shows the operationalization of the key variables in the study 

Table 3.1. List of Variables  
 

Type Indicator Measurement 
Dependent 
Variable 

Cumulative Preparedness Score 0-9. Cumulative score across nine preparatory items. 

 Minimal Preparedness 0= No/ 1=Yes. Questions on preparedness for food, water, emergency-
funds, and transportation. 

Independent 
Variables 

  

 Structural Vulnerability  
 Housing Insecurity 0= No/ 1=Yes (Inability to pay mortgage/rent/utilities) 
 Housing Adequacy 0= No/ 1=Yes (HUD housing quality assessment) 
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 Neighborhood Risk  0= No/ 1=Yes (Respondent’s opinion on neighborhood being high risk 
for floods and other disasters) 

 Social Vulnerability  
 Socio Economic Status  
   Income Monthly household income in categories 

1= 0-999*, 2=1000-2999, 3= 3000-4999, 4= 5000-7499, 5= 7500-10,436 
   Education Highest level of Education completed by householder 

1=Less than high school diploma*, 2= High school degree or some 
college, 3= Diploma/Associate’s degree 4= Graduate or Postgraduate 

 Household Composition  
  Age of householder Age on last birthday in categories. 1= 15-35*, 2= 36-55, 3= 56-65, 4= 

66-85 
  Sex of householder 0= Male/ 1=Female 
 Number of adults in HH Continuous Variable denoting number of adults 18 and above in 

household 
 Person with disability in HH 0= No/ 1=Yes  
 Older adult (65+) in household 0= No/ 1=Yes  
 Marital Status of householder 1= Married, 2= Widowed/Divorced/Separated,3= Never married 
 Children under six in HH 0= No/ 1=Yes 
 Minority Status  
  Race  In categories-1=White*; 2=Black/African-American; 3= American 

Indian/Alaska Native/Native Hawaiian/Pacific Islander; 4= Asian;  5= 
Two or more races 

 Language (English) 
Ethnicity LatinX 

0= No/ 1=Yes 
0= No/ 1=Yes 

Control Source of Disaster Information 1= Family/Friends/Neighbors*;2= Radio/TV; 3= Internet 
Note: *- Reference Group.  

Weighting 
 

Sample weights provided by the AHS improve coverage and produce national 

estimates (American Housing Survey, 2018). For analytical purposes, split sample 

weights were applied for all descriptive statistics and across regression models for those 

who were administered the disaster preparedness module in 2017.  

Analysis Strategy 

Univariate statistics characterize the study sample, and a series of regression 

models test the two hypotheses. Sequential block-wise entry testing each group of 

independent variables (Structural Vulnerability, Socioeconomic Status, Minority Status, 

Household Composition) separately suggested minor incremental changes to the model 

per group, therefore the variables were included altogether in keeping with the conceptual 

framework for the study. Model 1 tested the main effects of the covariates on cumulative 
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preparedness using ordinary least squares (OLS) regression. In the model, Y is 

cumulative disaster preparedness, X1 is Socioeconomic Status (Income, Education), X2 is 

minority status (Race, English language) X3 denotes household composition variables, X4 

is housing insecurity, X5 spans structural vulnerability measures of housing inadequacy 

and neighborhood risk, X6 includes the study control, source of information on disaster 

preparedness. The regression equation is:  

Model 1: 𝑌 = 𝑎 + 𝑏!𝑋! + 𝑏"𝑋" + 𝑏#𝑋# + 𝑏$𝑋$ + 𝑏'𝑋' + 𝑏(𝑋( + 	𝑒 

Model 2 used the logistic regression function to regress the dependent variable, minimal 

preparedness (Yes=1 and No=0), on the independent variables.  

Model 2:  log(	
%

!&%) = 	𝑎 + 𝑏!𝑋! + 𝑏"𝑋" + 𝑏#𝑋# + 𝑏$𝑋$ + 𝑏'𝑋' + 𝑏(𝑋( 

In the next set of models (Model 3), X1X4, X2X4, X3X4 describe the multiplicative 

properties of housing insecurity across the 12 social vulnerability variables on disaster 

preparedness.  

Model 3: 𝑌 = 𝑎 + 𝑏!𝑋! + 𝑏"𝑋" + 𝑏#𝑋# + 𝑏$𝑋$ + 𝑏'𝑋' + 𝑏(𝑋( + 𝑏!$𝑋!𝑋$ + 𝑏"$𝑋"𝑋$ +

𝑏#$𝑋#𝑋$ + 	𝑒 

Model 4 represents the logistic regression models to test the moderating effect of housing 

insecurity on social vulnerability’s association with minimal preparedness.  

Model 4: log(	
%

!&%) = 	𝑎 + 𝑏!𝑋! + 𝑏"𝑋" + 𝑏#𝑋# + 𝑏$𝑋$ + 𝑏'𝑋' + 𝑏(𝑋( + 𝑏!$𝑋!𝑋$ +

𝑏"$𝑋"𝑋$ + 𝑏#$𝑋#𝑋$ 

In all, for the second hypothesis, 11 OLS and 11 logistic regression models were 

run to independently test the moderating effects of housing insecurity for the eleven 

variables covering aspects of social vulnerability. Across the two conceptualizations, 24 
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regression models were built in all to answer the two research questions. All tables were 

created using ‘asdoc,’ a Stata program written by Shah (2018). 

Results 

The final weighted study sample consisted of 29,070 housing units with 52% 

male and 48% female householders. The mean preparedness score among the sample was 

just over five on a scale of 0-9. Fifty seven percent of the population was not minimally 

prepared that is, they reported not being prepared with food, water, funds, and means of 

transportation in event of a disaster. Housing adequacy had a low variability; about 5% of 

the sample could be classified as living in inadequate housing and 95% with adequate 

housing quality according to HUD criteria. About 17% of the sample could be classified 

as housing insecure due to an inability to pay rent, mortgage, or utilities. Eight percent 

(2183) of the sample perceived their neighborhood to be at high risk for floods or other 

disasters. About 36% of the sample earned below USD 2999 per month with about 11% 

of those with a monthly income under USD 999. Around eleven percent of the sample, 

(3494 respondents) had less than a high school degree, a little over 50% had between a 

high school degree to diploma or Associate’s degree and 35% had graduate degrees or 

higher. Similar to the U.S. demographic distribution, 78% of the respondents were white 

and 14% Black or African American with about 5% Asian and about 3% identifying as 

American Indian/Pacific Islander/ Alaskan Native or belonging to two or more races and 

13% of the households in the sample identified as LatinX. About half the respondents 

were married at the time of the survey, 10% had children under the age of six in their 

housing unit, 28% of the units indicated the presence of older adults and 22% had a 

person with disability at home. The most prevalent source of information during a 
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disaster was radio or television at 47% and 33% of the sample relied on the internet and 

20% on friends, family, and neighbors for such information. More details on the 

descriptive statistics for key variables in the study are displayed in Table 3.2.  

Table 3.2. Weighted Descriptive Statistics for all variables in the study (N=29070) 
 Variables      n     Mean/Prop.   Freq.    Percentage 
Disaster Preparedness     
Cumulative preparedness (score 1-9) 29070 5.01   
Minimal Preparedness 27,713     
No     16015 57.08 
Yes     11698 42.92 
Structural Vulnerability      
Housing Adequacy 29070     
Not Adequate     1419  4.98 
Adequate      27651 95.02 
Housing Insecurity 29,070     
No     24,115 82.36 
Yes     4955 17.64 
Neighborhood risk perception 28061     
No     25878 92.27 
Yes     2183   7.73 
Social Vulnerability     
Monthly Income  29066    
    1. 0-999*   3756 11.39 
    2. 1000-2999   7135  25.09 
    3. 3000-4999   5311  19.26 
    4. 5000-7499   4626  16.49 
    5. 7500-9999   2910  10.38 
    6. 10000-14999   2828    9.26 
    7. 15000 and over   2500    8.11 
Householder education 29070    
    1. Less than high-school   3494 10.88 
    2. high school or some college   11432  40.63 
    3. diploma or associate   3752  13.54 
    4. Grad/postgrad*   10392  34.95 
Number of persons age 18 and over  29070 1.94   
Age of householder  29070    
15-35   5809 19.75 
36-55   10750 36.50 
55-65   5561 20.13 
65 and older   6950 23.61 
Sex of householder 29070    
Male     14708 51.74 
Female     14362 48.26 
Marital Status 29047    
Married     13904 49.53 
Widowed/Separated/Divorced     8371 28.58 
Never Married   6772 21.89 
Children under 6 in the household 29070    
No     25969 89.36 
Yes     3101 10.63 
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Older adults in the household 29070    
No     20493 71.07 
Yes     8577 28.93 
Persons with disability in household 28252    
No     21788 77.16 
Yes   6464 22.84 
Race of Householder 29070    
    1. white Only*   22053 78.39 
    2. Black Only   4323 13.71 
    3. A.I /Al. Native/ Hawaiian/Pac. Islander   457 1.59 
    4. Asian Only   1843 4.85 
    5. two or more races   394 1.46 
Language 27262    
English     26073 96.64 
Other    1189 3.36 
Ethnicity      
(Non LatinX)   24526 86.37 
LatinX   4544 13.63 
Control     
Source of Disaster information 26586    
    1. Family/friends/Neighbors   5233 19.31 
    2. Radio/TV   12585 47.61 
    3. Internet    8768 33.07 

*- Reference group 

The results discussed in the next sections pertain to the main effects models that 

tested the first hypothesis of how structural and social vulnerabilities are connected with 

disaster readiness in the U.S. For the multivariable analyses, income was capped at two 

times the 2017 median monthly income at USD 10,436; income beyond 10,436 USD per 

month or USD 125,232 annually, was not considered in further analysis since higher 

income cushions against multiple other shocks. This analytic decision led to a loss of 

about ten percent of the cases which was considered acceptable given the focus of the 

study on vulnerabilities including financial vulnerability. Given the low variation in the 

national sample, the last three racial groups were combined into ‘other racial minorities’ 

for the multivariable analyses. Similarly, language was not included in further analyses 

owing to low variation in the variable.  
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Cumulative Preparedness 

Cumulative preparedness was measured as the aggregate score across nine preparatory 

actions reported by a respondent for a given housing unit, similar to previous scholarship 

(Zamboni & Martin, 2020). The adjusted R-squared for Model 1 was 0.09; that is, the 

linear model explained nine percent of the variance in cumulative preparedness and the 

model was statistically significant (F (25, 22100)= 55.53, p<0.001). Structural 

vulnerability indicators were all significantly associated with preparedness (See Table 3). 

Adjusting for other variables in the model, those having adequate quality housing were 

associated with a 0.45 unit increase in cumulative preparedness (b=0.45, p<0.001, 95% 

CI [0.32,0.59]) compared to those who lived in houses classified inadequate by HUD. 

Rental, mortgage, or utility related delinquency on the other hand was inversely 

associated with preparedness. On average, households that lagged behind on their 

payments for rent, mortgage, or utilities scored 0.19 lower on cumulative preparedness 

score (b= -0.19, t=-4.66,  p<0.001, 95% CI [-0.26,-0.11]) compared to those who were 

able to make their rental or mortgage payments on time, holding other variables constant. 

Respondents who reported living in an at-risk neighborhood, that is when they considered 

their neighborhood susceptible to floods and disasters, were also significantly associated 

with higher preparedness (b= 0.17, p<0.01, 95% CI [0.06,0.28]) compared to respondents 

who did not perceive a threat from disasters to their vicinity.  

Socioeconomic Status 
 

As expected, income and education were positively associated with cumulative 

preparedness. All higher income categories were positively and significantly associated 

with preparedness compared to those earning less than USD 999 per month (p<0.001) 
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and higher education too was associated with a higher preparedness score. Higher 

monthly income was associated with progressively higher cumulative preparedness and 

having a high school or Associate’s degree was associated with higher preparedness 

compared to those with less than a high school education.  

Minority Status 
 

Race was significantly and negatively associated with preparedness among Black 

householders compared to white householders (b= -0.10, t=-2.25, p<0.05, 95% CI [-0.19, 

-0.01]). Ethnicity comparing Spanish origin of householder versus other ethnic identities 

was also significantly associated with cumulative preparedness (b= -0.14, t=-2.92, 

p<0.01, 95% CI [-0.23,-0.05])  

Household Composition 
 

Compared to male householders, on average female headed households scored 

0.14 units lower on the preparedness score while holding other variables constant (b= -

0.14, t= -4.46, p<0.001, 95% CI [-0.20,-0.08]). Compared to respondents in the age group 

15- 35, preparedness scores increased among older respondents including adults aged 56-

65 (b= 0.29, t=5.32, p<0.001, 95% CI [0.19, 0.40]). Marital status was significantly 

associated with preparedness; widowed, separated, and divorced respondents as well as 

those who were never married had significantly lower preparedness scores compared to 

those who were married (p<0.001). The presence of older adults at home was 

significantly associated with 0.22 points higher preparedness (b= 0.22, t=3.26,  p<0.01, 

95% CI [0.09, 0.37]) while presence of a person with disability at home was associated 

with a lower score of preparedness by 0.24 units (b= -0.24, t= -6.43, p<0.001, 95% CI [-

0.31,-0.17]). Source of information was not statistically significant in relation to 
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preparedness. The standardized coefficients suggest that income and marital status had 

relatively stronger associations with the dependent variable compared to other covariates. 

Results of the linear regression model regressing cumulative disaster preparedness on the 

key vulnerability covariates are presented in Table 3.3.   

Table 3.3. Linear Regression Estimates for Cumulative Disaster Preparedness (n=22,125) 
 

Cumulative Preparedness  Coef. Beta Coef.  St.Err. t-value  p-value [95% Conf 
Interval] 

Structural Vulnerability        
Housing Adequacy (Not 
Adequate) 

0.000  . . . . . 

1.  Adequate 0.451 0.056 0.068 6.60 0.000 0.317 0.586 
Housing Insecurity (No) 0.000 . . . . . . 
1. Yes -0.186 -0.039 0.040 -4.66 0.000 -0.264 -0.108 
Neighborhood Risk (No) 0.000 . . . . . . 
1. Yes 0.169 0.025 0.056 3.01 0.003 0.059 0.286 
Social Vulnerability         
Income (0-999) 0.000 . . . . . . 
2. 1000-2999 0.236 0.058 0.053 4.42 0.000 0.131 0.340 
3. 3000-4999 0.514 0.118 0.057 9.07 0.000 0.403 0.625 
4. 5000-7499 0.585 0.130 0.060 9.81 0.000 0.468 0.702 
5. 7500-10,436 0.652 0.130 0.064 10.19 0.000 0.526 0.777 
Education (Less than high 
school) 

0.000 . . . . . . 

2. high school or some 
college 

0.312 0.084 0.051 6.15 0.000 0.213 0.411 

3. diploma or assoc. degree 0.412 0.079 0.061 6.71 0.000 0.292 0.532 
4. grad/postgrad 0.260 0.064 0.056 4.67 0.000 0.151 0.370 
Race (white) 0.000 . . . . . . 
2. Black Only -0.101 -0.020 0.045 -2.25 0.024 -0.189 -0.013 
3. 
Asian/AmIndian/Pac.Island
er 

-0.168 -0.024 0.057 -2.96 0.003 -0.280 -0.057 

Ethnicity Latinx (No) 0.000 . . . . . . 
1. Yes -0.137 -0.026 0.047 -2.92 0.003 -0.228 -0.045 
Sex (Male) 0.000 . . . . . . 
1. Female -0.138 -0.038 0.031 -4.46 0.000 -0.198 -0.077 
Age (15-35) 0.000 . . . . . . 
36-55 0.199 0.051 0.046 4.29 0.000 0.108 0.290 
56-65 0.295 0.064 0.056 5.32 0.000 0.186 0.404 
66-85 0.166 0.039 0.087 1.91 0.056 -0.004 0.336 
Marital Status (Married) 0.000 . . . . . . 
Widowed/Divorced/Separat
ed 

-0.489 -0.124 0.041 -11.87 0.000 -0.570 -0.409 

Never married -0.579 -0.134 0.045 -12.76 0.000 -0.668 -0.490 
Number of persons at home 0.074 0.034 0.022 3.44 0.001 0.032 0.117 
Children at home (No) 0.000 . . . . . . 
Yes 0.049 0.008 0.057 0.85 0.393 -0.063 0.160 
Older adults at home (No) 0.000 . . . . . . 
Yes 0.229 0.057 0.070 3.26 0.001 0.091 0.367 
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Persons with disability at 
home (No) 

0.000 . . . . . . 

 Yes -0.241 -0.056 0.037 -6.43 0.000 -0.314 -0.168 
Source of 
Information(family/friends) 

0.000 . . . . . . 

2. Radio/TV 0.062 0.017 0.041 1.50 0.133 -0.019 0.143 
3. Internet -0.041 -0.010 0.045 -0.91 0.361 -0.129 0.047 
Constant 3.993 . 0.116 34.37 0.000 3.765 4.221 
Mean dependent var 4.807       
R-squared  0.088       
F-test   55.526  p-value  0.000   

Note: Reference group in parentheses 

Minimal Preparedness 

Factors of housing adequacy and housing insecurity were significantly associated with 

being at least minimally prepared (F(25, 21909)= 35.52, p<0.001). On average, living in 

adequate quality housing was associated with 88% higher odds of being prepared with 

food, water, funds, and access to transportation in event of a disaster, compared to those 

whose housing did not meet the HUD criteria (OR=1.88, p<0.001, 95% CI [1.58,2.24]). 

Being housing insecure, which in this study meant being unable to pay rent, mortgage, or 

utilities, significantly lowered the odds of being minimally prepared by 21% (OR= 0.79, 

p<0.001, 95% CI [0.72,0.87]) adjusting for other variables in the model.  

Socioeconomic Status 
 
  Compared to households with income under 999 USD, households with higher 

income were significantly associated with minimal preparedness holding other covariates 

in the study constant (p<0.05, p<0.001). Similarly, overall higher education was 

associated with higher odds of being at least minimally prepared compared to those who 

reported having less than a high school education (p<0.001).  

Minority Status 
 

Race of the householder was statistically significantly associated with being 

minimally prepared but not across all categories of race. Black householders had 15% 
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lower odds (OR= 0.85, p<0.01, 95% CI [0.77,0.95]) of being minimally prepared 

compared to white heads of household, adjusting for other variables in the study. 

Ethnicity was not significantly associated with preparedness in the model. 

Household Composition 
 

Women heads of household had 17% lower odds of being prepared compared to 

their counterparts who were men (OR= 0.83, p<0.001, 95% CI [0.77, 0.89]) and in terms 

of the householder’s marital status, the odds of being minimally prepared for 

divorced/widowed/separated and never married were 22% and 27% lower respectively, 

compared to those who were married (p<0.001). The number of persons at home was 

statistically significantly associated with being minimally prepared; with an increase in 

the number of people at home the odds of being minimally prepared went down by 13% 

(OR= 0.87, p<0.001, 95% CI [0.83, 0.91]). The presence of persons with disability at 

home decreased the chances of being minimally prepared by about 29% (OR= 0.71, 

p<0.001, 95% CI [0.65, 0.77]), and the presence of older adults at home increased the 

odds of being minimally prepared by 27% (OR= 1.27, p<0.01, 95% CI [1.07, 1.49]). 

Compared to getting information from friends and family, getting information from the 

internet was associated with lower odds of being minimally prepared by about 14% (OR= 

0.86, p<0.001, 95% CI [0.77,0.95]). Results of the logistic regression analysis for 

minimal preparedness are presented in Table 3.4.  

Table 3.4. Weighted Logistic Regression Analysis for Minimal Preparedness (N=21934) 
 

 Minimal Preparedness  O.R.  St.Err. t-value  p-value  [95% Conf  Interval] 
Structural Vulnerability       
Housing Adequacy (Not 
Adequate) 

1.000 . . . . . 

1.  Adequate 1.884 0.167 7.15 0.000 1.584 2.241 
Housing Insecurity (No) 1.000 . . . . . 
1. Yes 0.791 0.037 -5.04 0.000 0.722 0.866 
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Neighborhood Risk (No) 1.000 . . . . . 
1. Yes 1.079 0.073 1.13 0.260 0.945 1.231 
Social Vulnerability       
Income (0-999) 1.000 . . . . . 
2. 1000-2999 1.185 0.077 2.62 0.009 1.044 1.346 
3. 3000-4999 1.806 0.123 8.66 0.000 1.579 2.064 
4. 5000-7499 1.963 0.141 9.39 0.000 1.705 2.260 
5. 7500-10436 2.008 0.156 8.97 0.000 1.724 2.338 
Education (Less than high 
school) 

1.000 . . . . . 

2. high school or some college 1.502 0.091 6.74 0.000 1.335 1.691 
3. diploma or assoc. degree 1.754 0.127 7.78 0.000 1.523 2.021 
4. grad/postgrad 1.555 0.105 6.54 0.000 1.362 1.775 
Race (white) 1.000 . . . . . 
2. Black Only 0.854 0.045 -3.00 0.003 0.770 0.947 
3. Asian/AmIn/AlaskaNative 1.067 0.071 0.99 0.324 0.938 1.215 
Ethnicity Latinx (No) 1.000 . . . . . 
1. Yes 1.083 0.057 1.51 0.132 0.976 1.201 
Sex (Male) 1.000 . . . . . 
1. Female 0.828 0.030 -5.13 0.000 0.771 0.890 
Age (15-35) 1.000 . . . . . 
36-55 1.320 0.072 5.07 0.000 1.186 1.470 
56-65 1.756 0.117 8.44 0.000 1.541 2.001 
66-85 1.860 0.194 5.96 0.000 1.517 2.282 
Marital Status (Married) 1.000 . . . . . 
Widowed/Divorced/Separated 0.779 0.037 -5.21 0.000 0.709 0.856 
Never married 0.734 0.039 -5.85 0.000 0.662 0.814 
Number of persons at home 0.871 0.022 -5.51 0.000 0.829 0.915 
Children at home (No) 1.000 . . . . . 
Yes 0.952 0.062 -0.75 0.450 0.837 1.082 
Older adults at home (No) 1.000 . . . . . 
Yes 1.267 0.105 2.85 0.004 1.077 1.491 
Persons with disability at home 
(No) 

1.000 . . . . . 

 Yes 0.705 0.031 -7.82 0.000 0.646 0.770 
Source of Info. (family/friends) 1.000 . . . . . 
2. Radio/TV 0.953 0.045 -1.03 0.301 0.869 1.044 
3. Internet 0.859 0.045 -2.90 0.004 0.775 0.952 
Constant 0.218 0.031 -10.75 0.000 0.165 0.288 
F (9,21925)  p<0.01   Adj. Wald χ2   35.52 
Goodness-of-fit χ2 3.08 p<0.05     
Pearson c2 (12378) 12522.85 p>0.05     

* p<.001, ** p<.01, *** p<.05; Reference group in parentheses 
 

Moderating effects 

The second research question examined if housing insecurity moderates the 

relationship between social vulnerability factors and disaster preparedness. Individual 
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regression models with distinct interaction terms were run across the two 

conceptualizations of preparedness to test the moderating effects of housing insecurity 

between each social vulnerability indicator and disaster preparedness. Twenty-two 

models were built in all. In order to present the most pertinent results, predicted margins 

were used to graphically represent the moderating effects; models with statistically 

significant moderating effects are included. Tables of interaction and marginal effects are 

included in the appendix 3.A. as supplementary material (pp 208-220).  

The X-axis shows the dichotomous variable of housing insecurity and the Y-axes 

show cumulative or minimal preparedness in corresponding figures. Figure 3.2 shows 

that the relationship between household income and disaster preparedness is positive and 

varies depending upon a family’s housing insecurity status; the predicted preparedness 

score shows the association of household income with cumulative preparedness when not 

faced with housing insecurity (No on the X-axis), however this disparity changes when 

these income groups are housing insecure (Yes on the Y-axis). For those who are housing 

insecure, the relationship between household income and disaster preparedness is 

stronger with increased household income. As an example, housing insecure households 

in income category (2) were not statistically distinct from those in the reference group, 

whereas housing insecure households in income level (5) had 0.38 points higher 

preparedness score than the income category (1), controlling for other factors, and this 

relationship was statistically significant. In other worlds, housing insecure households 

relied more on household income for disaster preparedness than housing secure 

households.  
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Figure 3.2. Moderating effects of Housing Insecurity between Household Income and 
Cumulative Preparedness 

 

The interaction between housing insecurity and income was significant in their 

association with minimal preparedness. Compared to those who were housing insecure in 

income category (1), those in income category (5) had 62% higher odds of being 

prepared, showcasing a higher reliance on household income when faced with housing 

insecurity. Figure 3.3 shows the predicted probability of preparedness for the different 

income groups; compared to the base category of 0 - 999 USD per month, having higher 

income is associated with a higher probability of being at least minimally prepared when 

households face housing insecurity. Holding other variables at sample means, the 

predicted probability of being prepared is 0.42 for income group (4) and 0.49 for income 

group (5) when they are housing insecure (Appendix 3.A, Tables 3.2.A-3.3.A, pp 209-

210).  
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Figure 3.3. Moderating effects of Housing Insecurity between Household Income and 
Minimal Preparedness 

 

The predicted probability of being at least minimally prepared by race was also 

moderated by housing insecurity that is, being housing insecure reduced the predicted 

likelihood of being minimally prepared across racial groups (Figure 3.4). We find racially 

differentiated associations with minimal preparedness, and this difference was 

statistically significant for Black/African American respondents and those belonging to 

other races compared to the reference group. Black/African American Household heads 

living with housing insecurity had reduced odds of being minimally prepared compared 

to housing insecure white heads of household. On average, the predicted probability of 

being minimally prepared for Black/African American householders who were housing 

secure was 40%, and it reduced to 30% for housing insecure Black/African American 

householders.   
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Figure 3.4. Moderating effects of Housing Insecurity between Race and Minimal 
Preparedness 
 

The correlation of the sex of the householder with minimal preparedness was also 

moderated by housing insecurity, in that, householder sex was a differentiating factor in 

the probability of being at least minimally prepared. On average, women householders 

who were housing insecure had 20% lower odds of being minimally prepared compared 

to housing insecure householders who were men. Figure 3.5 suggests that male 

householders were more likely to be minimally prepared then female householders and 

this gap increased when housing insecurity came into the picture. Based on the logistic 

model, the average predicted probability of minimal preparedness would be 41% for male 

householders who were also housing insecure and 33% for female householders who 

were housing insecure. 
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Figure 3.5. Moderating effects of Housing Insecurity between Sex and Minimal 
Preparedness 
 

The interaction between housing insecurity and marital status was also 

statistically significant. Those who were widowed, divorced, or separated and housing 

insecure were 24% less likely to be minimally prepared compared to married 

householders who were housing insecure. The average predicted probability of never 

married and housing insecure householders was 32%, and 33% if everyone in the sample 

were widowed or divorced and living with housing insecurity. Figure 3.6 shows the 

predicted probability of being minimally prepared by marital status.  

The relationship between presence of older adults and preparedness differed by 

housing insecurity. On average, the likelihood of being minimally prepared was 45% for 

housing insecure households with an older adult at home and 34% for housing insecure 

homes without an older adult at home. Figure 3.7 shows the predicted probability of 

being minimally prepared; houses with older adults at home were able to maintain their 

preparedness even when they were housing insecure as opposed to those who did not 

have any older adults at home. 
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Figure 3.6. Moderating effects of Housing Insecurity between Marital Status and 
Minimal Preparedness 
 

 

 

Figure 3.7. Moderating effects of Housing Insecurity between Presence of Older Adults 
and Minimal Preparedness 
 

.3
.3

5
.4

.4
5

Pr
(M

in
pr

ep
)

0 1
Housing Insecurity

Married Widowed/Divorced/Separated
Never married

.3
5

.4
.4

5
Pr

(M
in

pr
ep

)

0 1
Housing Insecurity

No Yes

Presence of Older Adults at Home



86 
 

 
 

Diagnostics and Post-estimation  

A visible inspection of the residuals after the OLS regression (Model 1) indicated 

that the assumption of normality of underlying residuals was not violated. The Breusch-

Pagan and Cook-Weisberg test for heteroskedasticity had a high p-value (c2  (1)=1.30, 

p=0.25), suggesting that the error variance was not heteroskedastic enough to cause any 

problems with the test statistics. Post-estimation to assess model classification and 

specification errors revealed no classification errors but Model 2 regressing minimal 

preparedness suggested the presence of  specification errors and therefore bias the 

estimated results. The Hosmer-Lemeshow test of model goodness of fit indicated that at 

(Pearson c2 (12378)= 12522.85, p=0.18), the data fit the logistic model well, however 

further analysis suggested only an acceptable diagnostic ability of the model (AUC= 

0.66). For both models, the variance inflation factor indicated no concerns related to 

multicollinearity among the variables in the regression models (Model 1 vif= 2.38, Model 

2 vif=2.02). 

Sensitivity Analysis 

In the AHS, census division is a categorical variable with nine categories (New 

England; Middle Atlantic; East North Central; West North Central; South Atlantic; East 

South Central; West South Central; Mountain and Pacific). To note regional differences 

in patterns and results of the regression analyses, models were replicated across all census 

divisions and the results for the West South-Central and South Atlantic divisions are 

included in the appendix (Tables 13A and 14A, pp 48-50). West South-Central division 

comprises states of Texas, Arkansas, Louisiana, and Oklahoma. South Atlantic comprises 

states of Delaware, District of Columbia; Florida; Georgia; Maryland; North Carolina, 
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South Carolina, Virginia, and West Virginia. Both these divisions include states such as 

Texas and Louisiana as well as Florida and the Carolinas that are highly susceptible to a 

number of natural disasters. In the South-Atlantic across both conceptualizations of 

preparedness holding other variables at constant, the housing variables were significantly 

associated with preparedness while the neighborhood risk perception was not. Income 

and education were significantly associated with higher preparedness except at the lower 

income levels for minimal preparedness. Women householders had lower odds of being 

minimally prepared and were less prepared than men. The age of the householder was 

significantly associated with higher cumulative preparedness except in the case of 

householders who were classified as senior citizens (above 65). In this region too, similar 

to the main model, with an increase in the number of adults in the home, the odds of 

being at least minimally prepared were lower by about 10%. By comparison, in region 7 

which is the West South-Central census division, education was not significantly 

associated with being minimally prepared except at the graduate level but played a role in 

higher cumulative preparedness holding other variables constant. Interestingly the higher 

age range of the householder was significantly associated with higher preparedness 

compared to 15 to 35 age group, except when the householders were between the ages of 

66 to 85. The presence of a person with disability at home was associated with lower 

preparedness in this region. Race was not a significant predictor in this region, in contrast 

with findings across the national sample.  

Discussion 

Recent studies have examined the association of sociodemographic factors with 

disaster preparedness using nationally representative data (Malmin, 2020; Rivera, 2020; 
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Zamboni & Martin, 2020); this study extends this work by including aspects of the built 

environment such as housing and neighborhood elements that often co-occur and 

interplay with social vulnerability factors. The present study sought to test two key 

hypotheses: the first hypothesis evaluated the role of social and structural vulnerabilities 

on disaster preparedness, and the second hypothesis tested the moderating effect of 

housing insecurity on social vulnerabilities’ association with disaster preparedness. An 

examination of the data reveals several aspects to take cognizance of in terms of disaster 

readiness interventions and planning in the U. S. with implications for vulnerable groups 

as well as areas of intervention for helping professions.  

Nearly 12% of the households in the sample earned under 1000 USD per month, 

severely curtailing abilities to make ends meet in regular times and likely extending this 

inability into planning for an uncertain eventuality such as a climate related disaster. One 

in two households in the U.S. have someone, an older adult or a person with disability, 

who requires specific attention in times of a disaster. In the literature on disaster impacts, 

older age and disability often are recurrent themes of vulnerability with older adults being 

more at risk for immediate and long-term harms such as social isolation, loss of networks 

and support systems and both older adults and persons with disability face higher 

mortality in times of disaster (M. H. Fox et al., 2010; Hikichi et al., 2016, 2017; 

Marceron & Rohrbeck, 2019).   

The analysis for the first hypothesis reveals that housing security and quality were 

vital conditions for households being better prepared across both conceptualizations of 

preparedness. Housing insecurity is a key social justice issue in the U.S. and is severely 

threatened by climate uncertainty and associated environmental impacts such as 
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increasing extreme weather events (Adams et al., 2019; Knowles et al., 2016; Lopez et 

al., 2018; Ma & Smith, 2020; Nebbitt & Lombe, 2010). The ability to not default on 

payments related to rent, mortgage, and utilities is a key factor in housing security (Murti 

et al., 2014). Policies to offer support for defaulting households is a crucial welfare policy 

issue that has emerged in the context of the Covid-19 pandemic and offers an example on 

what vulnerable households go through on a regular basis and when faced with additional 

stressors. This experience offers a portal into the future, into the role of structural 

inequities in household abilities to respond to stressors including planning for the 

eventuality of a disaster.  

The HUD classifies housing as unaffordable if the monthly costs of housing and 

utilities are over 30% of the monthly household income (Bailey et al., 2016). As a result 

housing insecurity has witnessed an ascent in the U.S. in the last several decades and 

presents a persistent area of concern to improve household preparedness as well as 

overall wellbeing. In the current study, housing insecurity is limited in its scope and 

comprises a combination of delinquency related to rent, mortgage, and utility payments. 

The AHS developed and field-tested a housing insecurity index- a composite measure of 

housing insecurity including housing quality, inability to pay utility bills, threat of 

evictions or foreclosures - in the 2019 surveys. This index along with food security 

indices can provide a rich analytical measure of multiple vulnerabilities to test across a 

range of outcomes, including disaster preparedness for future studies. The housing 

adequacy variable in the sample was heavily skewed with about five percent of the 

sample reportedly living in poor quality housing (n=1419). However, this key structural 

vulnerability indicator might exacerbate other forms of contextual vulnerabilities. This is 
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especially significant since each housing unit in the sample represents up to 4000 other 

units in the U.S (American Housing Survey, 2018). Moreover, housing quality differs by 

social vulnerability with communities of color and those living in lower income or rental 

properties more likely to live in poor quality or unsafe housing, often as a result of 

historically racist housing policies (Hughes et al., 2017) 

Respondent perception of higher neighborhood risk to natural disasters was 

correlated with slightly higher score on cumulative preparedness but was not significantly 

associated with being  minimally prepared. While this suggests that perceived risk of 

disasters can help households be more prepared overall, in terms of the minimum 

preparedness of being ready with food, water, funds, and transportation, the 

neighborhood risk perception did not matter. This hints at factors other than risk 

perception such as income and other household composition variables that are more 

central in determining the likelihood of being underprepared with the most essential 

needs in times of disaster. To further investigate this, future studies should examine both 

the perceived and independent features of the environment such as number of climate and 

weather disasters experienced or exposure to environmental elements that could heighten 

risk in order to understand the associations between neighborhood risk and disaster 

preparedness.  

In terms of social vulnerability, since many sociodemographic variables and 

associated identities and experiences do not occur in isolation, it is important to examine 

them concurrently to understand how they play out in the real world. Higher education 

levels were associated with better preparedness similar to previous scholarship (Adams et 

al., 2017; Rostami-moez et al., 2020; SAMHSA, 2017; Zamboni & Martin, 2020). 



91 
 

 
 

Improved educational attainment secures multiple improved life consequences 

(Braveman & Barclay, 2009; Braveman & Gottlieb, 2017; Michalos, 2008; Pandey et al., 

2012; Suryanarayana et al., 2011; Zhan & Pandey, 2004) and has also been linked to 

improved economic opportunities, health behaviors, and outcomes in the U.S. 

(Venkataramani et al., 2016); improved disaster preparedness then could be understood 

as an offshoot of these improved capabilities. Household income too was consistently 

associated with higher preparedness. Earning below 1000 USD or even under 3000 USD 

per month for larger households cannot go a long way in helping families meet their most 

basic requirements; therefore it is not unexpected that higher income was correlated with 

households being better prepared.  

Poverty and systemic racism in the U.S. often coincide and are associated with 

worse outcomes particularly for racialized minorities including Black, Asian, and 

American Indian and Alaskan Native groups (Boardman et al., 2006; Williams, 2018). 

Anecdotal data and previous scholarship suggest that the ramifications of disaster adverse 

effects in the U.S. too fall along racial lines, disproportionately impacting the African 

American community as witnessed in the aftermath of Hurricane Katrina, through recent 

years, including during the 2020 pandemic (Chakraborty et al., 2019; Fothergill et al., 

1999; Oppel et al., 2020; Rivera & Miller, 2007). The results of the current study reveal 

an association of racial identity and lower preparedness in terms of cumulative 

preparedness for all minority races, and lower only for Black householders in the case of 

minimal preparedness compared to whites. This alludes to the effects of systemic 

discrimination experienced by racialized minorities wherein multiple vulnerability factors 

coincide to create compounded challenges that create barriers to action in times of 
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disaster. While the association of race with preparedness controlled for housing insecurity 

variables, it is recognized that more minority races face physical, economic, food, 

housing, and social insecurity compared to whites in the U.S. (Fothergill et al., 1999; 

Williams, 2018). 

Across both conceptualizations, women householders were less prepared than 

men similar to many other studies that examined predictors of emergency preparedness in 

smaller groups (Bell et al., 2020; Thomas et al., 2015). This is particularly disquieting as 

it is well established in the literature that women and women headed households bear a 

disproportionate, often gendered impact of disasters (Ayeb-Karlsson, 2020; Elliott & 

Howell, 2017; Enarson, 1999). Being married was a protective factor in improving the 

score and likelihood of preparedness similar to previous scholarship (Bronfman et al., 

2019; Zamboni & Martin, 2020). Thiede et al, (2017) found that differences in rates of 

work and marriage sustain the racial gaps in poverty and associated disadvantages, 

particularly among women headed households. In the U.S., women headed households 

are more likely to live in poverty and have a higher risk of uncertainties related to food 

and housing (Clay et al., 2018; R. Cox et al., 2017; National Women’s Law Center, 2016; 

Thiede et al., 2017). In the aftermath of disasters too, female headed households 

especially from minority races face the brunt of the events and take longer to recover 

(SAMHSA, 2017). Single adults, especially female householders, single mothers, and 

those who are older or living with disability might feel less prepared for future 

uncertainties and would need specific resources and support mechanisms. An increase in 

number of adults in the house was associated with slightly higher cumulative 

preparedness, but lower chances of being minimally prepared. This finding could 
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interface with other forms of vulnerability as overcrowding is often related to poverty, 

and associated vulnerability elements that could lead to a dearth of access to financial and 

material resources (Murti et al., 2014; UNDRR, 2019, p144). At the same time, an 

increase in cumulative preparedness with the increase in number of adults at home could 

potentially indicate a more efficient distribution of responsibilities at home or higher 

perceived collective efficacy; the relationship needs to be examined more closely in 

future studies.  

The presence of persons with disability in the home was related with lower 

preparedness, a finding similar to Al-Rousan et. al.’s (2014) study that discovered lower 

overall preparedness with increasing age and physical disability. Gibson et al. (2018) 

attributed some of this disparity to the burden of additional roles and responsibilities 

assumed by caregivers of family members with Alzheimer’s and related dementia that 

precluded them from taking necessary action. In the main-effects models, the presence of 

an older adult at home was associated with higher preparedness suggesting a form of 

generational knowledge. While older adults have specific vulnerabilities when it comes to 

natural disasters (K. Cox & Kim, 2018; Hikichi et al., 2016; Tran et al., 2013) they can 

also be potential resources in enhancing preparedness owing to their existing networks, 

and reciprocal relationships in community as suggested by research among this subgroup 

in Australia (Howard et al., 2017). Further, the presence of an older adult could also at 

times be a proxy for prior experience of disaster if they have faced comparable situations. 

At the same time, older adults face heightened adversities after a disaster (Al-Rousan et 

al., 2014; Brilleman et al., 2017) and are therefore an important demographic to pay 

attention to and create support mechanisms around. The source of disaster related 
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information also emerged as a key aspect in terms of minimal preparedness with lower 

readiness among those who received information from the internet as opposed to social 

networks of friends and family. Improved social cohesion and networks are associated 

with a variety of desired outcomes both in disaster and non-disaster situations (Kousky, 

2016; Patterson et al., 2010; Thiede & Brown, 2013). Stronger social and local ties were 

associated with a reduced tendency to evacuate in the case of Hurricane Katrina (Thiede 

& Brown, 2013). The departure from observed behavior found in the present analysis 

could be a result of changing preferences among households since 2005 with the internet 

becoming more prevalent or could also point to the prominence of different sources at 

different stages of a disaster. For instance, a study on disaster related ‘information 

seeking behavior’ indicates that the internet is most expedient in post-disaster scenarios 

to help coordinate and share information, while phone, radio, and face to face interactions 

with friends and family were more popular and prevalent across the disaster stages from 

preparation to response and recovery (Rahmi et al., 2019). Factors such as having smaller 

children at home, and householder’s ethnicity did not relate to disaster preparedness in 

the national sample. In the sensitivity analysis, however, ethnicity came to matter in the 

South-Atlantic region of the country where householder being Latinx was associated with 

higher odds of being at least minimally prepared compared to non Latinx householders, 

controlling for other covariates; however the relationship was not uncovered for 

cumulative preparedness. This underlines the need for centering sociodemographic 

makeup when designing local preparedness policies and messaging across smaller 

geographies. Also important to note is that neighborhood risk which measures 

respondents’ perception of risk for floods and natural disasters had a significant 
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relationship with preparedness in the national sample but was not significantly associated 

with preparedness in the constrained samples.  

In the present study, the effect of socioeconomic status is moderated by housing 

insecurity across both conceptualizations of disaster preparedness. In essence, families 

that were housing insecure depended more on their monthly income to be better prepared. 

Similarly, the relationship between householder’s race and preparedness also differed by 

housing insecurity particularly for African American householders and also for other 

minority races. In the literature, housing insecurity has been found to co-occur with 

employment insecurity and disproportionately affects African Americans (Desmond & 

Gershenson, 2016). Most lower income families in the U.S. depend on the rental market 

and we know from previous literature that renters have fewer means of being prepared 

than homeowners owing to more frequent movement, lower exposure to public 

education, and fewer resources and motivation to invest in mitigating action (Burby et al., 

2003; Gupta & Thakur, 2018; Levac et al., 2012; National Academies of Sciences 

Engineering and Medicine, 2020). Women householders were less prepared overall, and 

this effect was exacerbated when they were also housing insecure. The relationship 

between presence of older adults and preparedness differed by housing insecurity. 

Households with older adults at home were able to maintain their preparedness even 

when they were housing insecure as opposed to those who did not have any older adults 

at home. The results suggest that housing insecurity aggravates the relationship between 

vulnerability factors and preparedness. This finding is in line with previous studies that 

have suggested that community advantage attenuates the relationship between activity 

limitations and preparedness. In the present study, disadvantage due to housing insecurity 
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exacerbates the effects of vulnerability factors in their association with preparedness 

except in the case of older adults. Other indicators of social vulnerability were not 

modified by housing insecurity in this sample, however, future studies should examine 

how alternate housing or neighborhood factors can influence preparedness and interact 

with other vulnerabilities.  

Limitations 

Some limitations need to be considered when interpreting the results and 

inferences drawn from this study.  

1. Data used in this study are cross-sectional and hence the findings do not lend 

themselves to causal interpretations, however, the AHS data offer the 

possibility of future longitudinal analyses to study national trends across these 

factors.  

2. There is no established scale for disaster preparedness as explicated by others 

before (Kohn et al., 2012), however, the components of disaster preparedness 

used in this study fall within the ambit of FEMA’s recommended steps 

qualifying as preparatory action and behavior and are theoretically informed.  

3. Since data are self-reported, there is a possibility of response and desirability 

bias (Holbrook et al., 2003); nevertheless, the AHS are widely considered the 

most comprehensive estimate of housing related issues (R. Cox et al., 2017).  

4. While the regional variable is not available in the public use dataset beyond 

the census division, the measure on neighborhood risk perception accounts for 

potential regional differences arising from higher risk of natural disasters and 

the sensitivity analyses further test the possibility of these differences in 
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preparative actions across regions. However, there is no measure of actual 

features of the environment included in the study. Future studies should, data 

permitting, include perceptions on the environment with independent features 

of the environment to understand both the actual and perceived effects and 

relationships.  

5. The linear model regressing cumulative preparedness on key independent and 

control variables was weak with a low R-squared value. While the individual 

associations are still meaningful, models could be strengthened in future 

studies with the inclusion of other variables that have been found to be 

associated with preparedness in the literature. For instance, previous studies 

posit that experiencing prior disasters is associated with better preparedness 

overtime (Becker et al., 2017; Mishra et al., 2009). Although the AHS had a 

measure on whether respondents were forced to move because of disaster or 

experiencing a disaster in a rental unit, the number of observations was 

extremely small (512) and was not included in the study. 

6. The model specification error in Model 2 could be a result of data 

idiosyncrasy  as noted by (Skinner, 2012) in concerns about working with 

census data; the specification test is also sensitive to large sample sizes 

(Allison, 2013). This concern however is made up for, by the 

representativeness and timeliness of a comprehensive dataset such as the 

AHS. Further, this error could also be a result of key omitted variables such as 

experience of a major disaster.  
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7. The interaction terms were included sequentially to isolate specific 

relationships. The moderating relationships between housing insecurity and 

race, income, and sex were present in the individual interaction models, but 

not when all interaction terms were included in the same model except in the 

case of older adults and  as seen in Table 12A (appendix, p55). This could be 

a result of over constraining the model and therefore, to answer the second 

research question, moderation effects were discussed only when the 

interaction between housing insecurity and social vulnerability factor was 

significant.  

Implications for Social Work 

Whereas the role of social work during and after disasters cannot be understated, 

it is also essential for social work scholarship and practice to assess pre-disaster 

vulnerabilities and engage in the development and deployment of preparedness plans to 

ensure it reaches those most in need (Kemp & Palinkas, 2015). In this study, social 

vulnerability indicators such as socioeconomic status, minority status, and aspects of 

household composition were associated with lower disaster preparedness. Low 

socioeconomic status has often been associated with housing and food insecurity in the 

U.S. states and is a marker of multiple racial, social, and health disparities (Njai et al., 

2017). Identifying and assisting households and groups more likely to live in risk, 

therefore, is a key policy and professional imperative for social workers.  

The study offers significant takeaways for social workers in identifying where to 

target resources and research funds to reduce multidimensional vulnerabilities before a 

disaster. A precarious housing situation can lead to adverse disaster impacts (Enarson, 
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1999; FEMA, 2019c; Ma & Smith, 2020; Malmin, 2020) and as evidenced in this study, 

lowers the capacities of socioeconomically weaker groups, as well as racial and gender 

minorities in being better prepared. While this study only examined the multiplicative 

effects of one dimension of structural vulnerability, there is scope for future 

investigations into different forms of vulnerability and how they factor into household 

disaster preparedness. Such analyses can advance our understanding of how 

vulnerabilities coincide and how such simultaneity amplifies the stress felt by 

communities leading to them being under prepared for future shocks.  

For social work education, policy, and practice, integrating disaster readiness, 

response, and climate action into their agenda is vital in the coming years (Kemp & 

Palinkas, 2015; Mason et al., 2017; S. Rao & Teixeira, 2020; Teixeira & Krings, 2015). 

In keeping with our disciplinary goal of tackling social inequities, social workers are also 

tasked with addressing the root causes of these societal fissures (Krings et al., 2020; 

Mason et al., 2017). Housing rights and housing security are fundamental in a quest for 

racial justice, rooted in principles of equity and a correction of historical wrongs 

particularly in the case of the U.S. and ever more important in ensuring everyone gets a 

fighting chance in reaching their potential (Coates, 2014; Metzger & Khare, 2019). 

Increasingly seen as a basic human right, safe and affordable housing is also central to 

climate and environmental justice. Housing stress adds to multiple aspects that social 

workers interface with- including poor mental health, poverty, addiction and substance 

use (Metzger & Khare, 2019). Safe and affordable housing can therefore be a marker of 

resilience in communities as disasters become more frequent and intense owing to the 

global climate crisis (IPCC, 2018). Social workers can design, incorporate, and 
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disseminate disaster preparedness measures in collaboration with housing counseling 

agencies keeping specific vulnerabilities of groups in mind. The intersection of social and 

structural vulnerabilities manifest in housing inequities is expressly central in the context 

of disaster readiness and improving community resilience; this paper provides a snapshot 

of preparedness in the U.S. using nationally representative data and illuminates gaps that 

social workers and other helping professionals can address.  

Conclusion 

This paper examined structural and social vulnerability factors to understand how 

they relate to disaster preparedness among U.S. households. There have been a few 

investigations into the influence of disasters on housing and on existing vulnerabilities in 

addition to pre-disaster preparedness (Enarson, 1999; Gin et al., 2020; National 

Academies of Sciences Engineering and Medicine, 2020). This paper is one of the first 

nationally representative studies on multiple concurrent vulnerabilities related to housing, 

neighborhood, and social contexts, and their association with disaster preparedness. The 

use of AHS, a large, nationally representative administrative data from the U.S. Census 

Bureau presents the opportunity for future longitudinal analysis to track these 

associations over time to inform causal implications of these co-occurring vulnerabilities. 

This paper adds to scholarship and lays the ground for prospective analyses of questions 

related to the social, natural, and built environment and their interactions in ensuring 

social and environmental justice.  
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Chapter IV:  Social protection and absorptive capacity: Policy insights for a 

changing world 

Natural disasters push 26 million people into poverty every year (Hallegate et al., 

2017). The Sendai Framework for Disaster Risk Reduction is a people-centered, non-

binding voluntary mechanism adopted by member nations in 2015, to reduce disaster risk 

and losses in lives and livelihood among other socioeconomic and environmental assets 

(Etinay et al., 2018; UNDRR, 2019; Wahlstrom, 2017). The crucial difference in outlook 

was a shift from the management of disasters post-facto, to a more preemptive stance of 

management and mitigation of the risk of disasters before they occur. Prioritized within 

this international framework is a need to understand disaster risk based on vulnerabilities, 

capacities, assets, and environments of communities and enhancing disaster preparedness, 

and it has substantial overlaps with the U.N. Sustainable Development Goals (U.N. 

General Assembly, 2015).  

Any adversity in living memory in the U.S., from Hurricane Katrina to the 

ongoing Covid-19 pandemic lays bare the fissures in our societies; social inequalities and 

long-standing vulnerabilities are exacerbated, morbidity and mortality associated with 

such events as well as their unfavorable socio-economic consequences are felt 

disproportionately by communities that were living with systemic disadvantages (Artiga 

et al., 2020; Enarson, 1999; Oppel et al., 2020; Rivera & Miller, 2007). Multiple studies, 

including those that informed the Sendai Framework, propose that building resilience 

among individuals and communities can help improve abilities to withstand sudden 

fluctuations in the future, be it economic and livelihood related shocks, or shocks due to 

natural disasters (Béné et al., 2018; Davies et al., 2009; DFID, 2011). Often, this amounts 
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to having access to vital resources and knowing what to do in the event of a disaster, but 

also points to the ability of individuals, households, and communities to make these 

choices for themselves. However, most indications suggest that disaster planning and 

preparedness among communities remains inconsistent at best (FEMA, 2020a; E. C. 

Smith et al., 2018).  

Scholars and practitioners have submitted that an expansion of social protection 

can be a mitigating factor that can help communities absorb and cope with natural 

disaster losses (Arnall et al., 2010; Hallegate et al., 2017). By their very raison- d'être, 

social protection, or social welfare policies are investments in reducing vulnerabilities 

and improving individual and community capabilities to withstand shocks in the present 

and in the future. There is merit, therefore, in exploring the relationship between social 

protection and disaster risk reduction. Despite common aims of vulnerability reduction 

and expanding capacities, disaster policies and welfare policies in the U.S. typically 

operate separately. Aspects of these come together occasionally after a disaster strikes as 

in the case of D-SNAP (Disaster-Supplemental Nutritional Assistance Program) and P-

SNAP (Pandemic-Supplemental Nutritional Assistance Program), where food security 

safety net is extended to communities affected by a disaster or a pandemic or in the form 

of expanding unemployment insurance and cash transfers to meet the swell in needs 

during disasters (Coibion et al., 2020; Hammond et al., 2020; IOM, 2015). While not a 

new concept globally (Béné et al., 2018; Davies et al., 2013; World Bank, 2016), owing 

to a variety of reasons including negative cultural connotations of welfare policy 

recipience (Stuber & Schlesinger, 2006), the association between disaster risk reduction 

and welfare policy participation remains underexplored in the context of high-income 
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countries such as the United States (Godfrey-Wood & Flower, 2018; Healy, 2017; Karim 

& Noy, 2020). This paper aims to address this gap to explore linkages between welfare 

policy and social vulnerability factors and further investigate direct and indirect paths 

between them and one aspect of disaster risk reduction: disaster preparedness.  

Literature Review 

Social protection refers to policies and programs that are targeted toward poverty 

alleviation and vulnerability reduction by reducing and addressing pressures on people’s 

lives and enhancing their capacities to manage multiple risks (Béne, 2012; Tenzing, 

2020). Typically these risks comprise socio-economic distress that can create or 

exacerbate vulnerabilities such as unemployment, social exclusion, illness, hunger, 

disability and old age. A natural disaster is often an added stressor to existing strains; the 

rationale being that the poorest communities have lower freedoms or choices to make 

necessary adjustments and prepare for future shocks, owing to other more pressing 

concerns. Interventions in the fields of welfare policy, climate change adaptation, and 

disaster risk reduction have the common aim of increasing capacities and reducing 

exposures and vulnerabilities (Béne, 2012; Davies et al., 2009; Kuriakose et al., 2013) 

and therefore are naturally symbiotic. The key theoretical rationale guiding this paper is 

that a reduction in stressors through social protection can help families make better 

household decisions, including in preparation for natural disasters. 

Adaptive Social Protection 

With climate change variability leading to a mounting threat of extreme weather 

events, as well as dealing a blow to existing human and ecological systems, communities 

already vulnerable to shocks are more prone to vagaries that can prevent them from 
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achieving their life’s potential (Eckstein et al., 2019; N. Rao et al., 2019). The 

convergence of social protection, climate action, and disaster risk reduction has been 

termed ‘adaptive social protection’; where social protection policies can strengthen 

mechanisms among communities to adjust to shocks both sudden and chronic, 

particularly by reducing vulnerabilities among the poorest and most vulnerable (Davies et 

al., 2009, 2013; DFID, 2011). An early school of thought suggests that an integrated 

approach to reducing vulnerability and improving capacities among communities can 

transform and promote livelihoods, tailor assistance to specific communities in need, 

include a rights-based rationale for policy action, incorporate a longer-term perspective 

into policy response, improve the synergy between the natural and social sciences, and 

include a social protection measure of resilience-building within policy and programs 

(Béne, 2012). Other scholars looking at adaptive social protection have identified 

essential features to develop adequate response strategies to improve community 

resilience to the impacts of environmental change; scalability and flexibility to respond to 

climate change, targeted response to climate events, enhancement of livelihoods or 

livelihood security, and stronger institution building for climate and disaster risk 

administration, designed to help the poorest communities reduce their sensitivity and 

exposure to current and future distresses (Davies et al., 2009; Kuriakose et al., 2013). 

Scholars and practitioners recognize that while social safety nets are not directly linked to 

adaptation or disaster preparedness, by contributing to reduced vulnerabilities, they create 

an effective prerequisite for future adjustments to take place by building resilience (Kaur 

et al., 2017; Kuriakose et al., 2013; Vincent & Cull, 2012).   
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In the United States, social protection is known by the complement of social 

welfare programs designed to aid and support individuals and groups in need. Welfare 

policy in the U.S. comprises both contributory and non-contributory programs. 

Contributory programs such as the Social Security, Medicare, unemployment insurance, 

worker’s insurance, and retirement benefits require individuals to pay into a program 

through federal taxes. Non-contributory programs, on the other hand, are available 

without financial contribution to the federal government, and are designed to fight 

poverty and improve lives of low resource families in the U.S. These programs include 

earned income tax credits (EITC), Supplemental Nutrition Assistance Program (SNAP), 

Housing Assistance, Supplemental Security Income (SSI), Temporary Assistance for 

Needy Families (TANF) among others, and are known to be associated with families with 

limited means to improve their well-being (B. V. Brown, 2008; Ratcliffe et al., 2011). 

Participation in welfare policy programs has been found to be associated with household 

and demographic factors owing to the target populations as well as the policy design 

(Foster & Rojas, 2018). For instance, the SSI is directed at providing cash assistance to 

older adults with low income, or persons with disability, including children with 

disabilities, while housing subsidies and vouchers set an income cap and are targeted at 

the most under-resourced families in the U.S. (Center on Budget Policy Priorities, 2020). 

Cash assistance such as TANF is aimed at families living in poverty and has seen a 

reduction in the number of participants over the years, but has the potential to play a 

crucial role in times of economic downturn (Burnside & Floyd, 2019).  

The concept of social vulnerability traverses disasters, climate change, and well-

being literature, and refers to socioeconomic and demographic characteristics that can 
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potentially affect a person or group’s ability to prepare for or withstand multiple stressors 

(Cutter et al., 2008; Flanagan et al., 2011; Hoogeveen et al., 2004; UNDRR, 2019). 

Scholars employ social vulnerability in their analysis in a multitude of ways. Some have 

included this as an index using a combination of indicators such as socioeconomic status 

and food security, and others have included such indicators independently to understand 

the differentiation between key populations of interest (Flanagan et al., 2011; Gaynor & 

Wilson, 2020; Rickless et al., 2021). Others have also used a qualitative approach to 

identify local risks, capacities, and priorities to design programs tailored to the needs of 

the community (Fleming et al., 2019). Many vulnerability assessments point to the fact 

that differential impacts of disasters follow a similar and parallel trajectory as systemic 

social discrimination and inequalities faced by the same communities (Hoogeveen et al., 

2004; UNDRR, 2019). Scholarship in economics and social behavior suggest that 

reduced stress from poverty alleviation can lead to better household decision-making 

(Mani et al., 2013). Assuming that disaster preparedness is a household decision that is 

impacted by the level of stress assumed by families, this supposition furthers the idea that 

participation in social safety nets aimed at reducing stressors can help households 

improve their perceived or actual capacities to deal with a future threat such as a natural 

disaster. The aim of this paper, therefore, is to estimate the association of household 

vulnerabilities and participation in social welfare policy with disaster preparedness.  

Theoretical Framework 

 Largely attributed to Nobel Laureate Amartya Sen and renowned philosopher 

Martha Nussbaum, the capability approach or human capabilities framework has been 

intellectualized by a long line of scholars (Robeyns, 2017). In its simplest form, Sen 
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conceptualizes these capabilities as a set of freedoms to do and to be, referred by him as 

building blocks of society (Sen, 2000) with Resources, Capabilities, and Functionings as 

the fundamental components in this framework. Resources refer to the means to achieve a 

goal and encompass individual and contextual factors, including beliefs, characteristics, 

vulnerability, and policy influences. The capabilities segment is where preference 

formation takes place; they are the freedoms that act as influencers of decision-making, 

and Functionings are the achievements or operationalizations of those freedoms or 

choices. Some of Sen’s earliest treatises on capabilities and freedoms were in the context 

of the 19th century Bengal famine where, despite an availability of resources, it was the 

lack of access that caused large scale suffering, and therefore, it is apt to use the 

framework in the context of this study (Sen, 1981; Verchick, 2012). This paper examines 

how communities prepare for a disaster and conceptualizes disaster preparedness as a 

capability at the household level. It is hypothesized that reducing a household’s 

vulnerability through social protection policies aimed at building long-term resilience, 

strengthens freedoms from preventable injury and death that can help households make 

better decisions. This paper therefore focuses on resources and capabilities; resources 

being individual, household, and policy level factors, which can be converted into 

disaster preparedness capabilities which could be the agency and material means therein. 

Study purpose and aims 

Many countries have launched social protection policies that contribute to income 

and livelihood security, and poverty alleviation. There have been multiple studies 

globally that examine how these schemes tie in to climate action and disaster risk 

reduction, but this has been largely missing in the context of high income countries (Kaur 
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et al., 2019; Wood, 2011). This study aims to address this gap to investigate the 

association of participation in social protection programs with disaster preparedness in 

the context of the United States. Two hypotheses guide this paper: 

H1. Household participation in safety net programs is associated with disaster 

preparedness. 

H2. Household participation in safety net programs statistically mediates the association 

between social vulnerability on disaster preparedness.  

Figure 4.1 demonstrates the key conceptual elements on the study informed by the 

capabilities approach. Socioeconomic status, household composition, and minority status 

comprise the social vulnerability indicators hypothesized to be directly associated with 

disaster preparedness. These are the personal and contextual factors that affect a person’s 

access to resources and consequently decision-making in the context of disaster 

preparedness. Welfare recipience or public assistance, is the hypothesized mediator in 

this study, also theorized to be associated with disaster preparedness; welfare recipience 

is posited to statistically mediate the association between social vulnerability factors 

(Socioeconomic status, household composition, and minority status) and disaster 

preparedness.  
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Figure 4.1. Conceptual Framework  
 

Methods 

Research Design and Sampling 

This paper used secondary data from the American Housing Surveys (AHS) 2017. 

The AHS are nationally representative, comprehensive statistical surveys conducted by 

the US Census Bureau and the US Department of Housing and Urban Development 

(HUD) every two years and provide an estimate of how residents in the U.S. live, the 

physical conditions of homes and neighborhoods, characteristics and demographics of 

those who live in the house, and the costs associated with home maintenance (AHS, 

2017). This integrated national survey includes a representative sample of housing units 

in the United States. Similar to all their surveys, the Census Bureau randomly selects 



110 
 

 
 

addresses for the AHS through a scientific sampling from a list of all residential 

addresses in the U.S. (AHS, 2017). Every address that participates is representative of 

450-4000 housing units in the country. The questionnaire takes an average of 40 minutes 

to administer, and interviews are conducted both in person by field representatives, or 

over the phone. To maintain representation, the census bureau adopts a stratified two 

stage sampling strategy, first selecting representative areas in the U.S., and then the 

housing units in those areas in the second stage. Every unit in the sample is asked a core 

questionnaire and sometimes samples are split and administered additional topical 

modules such as commuting, food security, housing counseling, and healthy homes. In 

2017 the sample was split in half and a disaster preparedness module was administered to 

the second split sample  (N=29070), the primary sample retained for this study. The 

Institutional Review Board at Boston College approved this research, and the study was 

exempted from full review owing to the minimal risk posed to human subjects due to the 

use of publicly available secondary data. 

Measures 

Dependent Variable 

The dependent variable, disaster preparedness, is composed of nine indicators 

measuring basic supplies related preparedness, having evacuation or emergency plans, 

and financial preparedness. Preparedness is classified into two variables- cumulative and 

minimal preparedness (Malmin, 2020). A cumulative score of disaster preparedness 

places equal weight on each of the nine preparatory measures and is measured as a 

continuous variable (0-9). Minimal preparedness is measured using elements of food, 

water, funds, and access to a vehicle; those who are prepared for these fundamentals were 
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coded as 1- minimally prepared, those who were not were coded 0-not minimally 

prepared (Malmin, 2020).  

Independent Variables    

Social Vulnerability 
 

The independent variables span social vulnerability variables and comprise socio-

economic status measured by income and education, household demographics that 

include sex of householder, number of adults 18 years of age and older in the household, 

marital status of the householder, presence of older adults, and presence of persons with 

disability. Minority status is measured by two variables, race, and ethnicity of the 

householder.  

Mediator 
 

The hypothesized mediator is a composite variable measuring participation in 

social protection programs. The AHS include information on participation in 

Supplemental Security Income (SSI), Supplemental Nutritional Assistance Program 

(SNAP), Housing subsidy and vouchers, and Temporary Assistance to Needy Families 

(TANF) including other public assistance. These were combined to a composite 

dichotomous variable where participation in any program was coded 1 “Yes”.  

Weighting and Missing Data 

The AHS 2017 integrated national sample was randomly split and administered 

separate topical modules of commuting and disaster planning respectively and assigned 

separate weights. The split sample weights were used to obtain descriptive statistics, 

regression, and decomposition models to minimize sampling errors and to ensure the 

representativeness of the data (American Housing Survey, 2018). Data were analyzed for 
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missing values. After recoding, the only variable with missing data over 10% was the 

income variable; these missing observations pertained to observations from higher 

income categories beyond USD 10,437 per month, that were excluded from our analyses. 

Other missing data were deemed ignorable and further analyses used complete cases.  

Analysis Strategy 

 After providing weighted descriptive statistics, the two operationalizations of 

preparedness were regressed on welfare recipience and the other covariates spanning 

social vulnerability. These models tested the association between the independent 

variables and the dependent variable as well as the hypothesized mediator. Mediation in 

multiple regression models is tested through an examination of the coefficients. If the 

association between a vulnerability factor and preparedness is insignificant on accounting 

for welfare recipience, it would mean that the association was totally mediated by welfare 

recipience. If, however, there is only a slight variation in the coefficients, it can be 

inferred that the association is partially mediated or offset by the interceding factor. The 

potential mediating effects of welfare recipience were further assessed using the KHB- 

Karlson/Holm/Breen (Termed thus after creators: Kristian Bernt Karlson, Anders Holm, 

and Richard Breen) (Breen et al., 2013; Kohler et al., 2011).  

The KHB method is a Structural Equation Modeling (SEM) based decomposition 

approach that allows for a wider flexibility in accounting for rescaling issues arising out 

of dichotomous mediators, helps to compare coefficients across nested models, and 

works equally well with continuous outcome variables (Hoffmann & Muttarak, 2017; 

Kohler et al., 2011; Linden & Yarnold, 2018). The method allows for comparisons of 

total, direct, and indirect effects and has been found to be robust to the potential bias and 
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scaling inconsistencies owing to a dichotomous mediator (Breen et al., 2013; Constante et 

al., 2016). Further, KHB method is known to outperform other modeling approaches 

when it comes to mediation analyses across multiple circumstances (Breen et al., 2013; 

Linden & Karlson, 2013). KHB was also recently employed in understanding the effect 

of education and disaster preparedness and the potential mediation through social capital 

and disaster risk perception (Hoffmann & Muttarak, 2017) and was deemed ideal for the 

current study. All statistical procedures and analyses were conducted on Stata version 16. 

Tables were created using ‘asdoc,’ a Stata program written by Shah (2018). 

Results 

Descriptive Statistics 

The average preparedness score across the nine preparatory actions was 5.01 on a 

scale of 0-9 (See Table 4.1). Fifty-seven percent were not prepared for the minimum 

preparedness actions of having food, water, funds, and access to transportation and about 

43% were at least minimally prepared. About 13% of the sample received some form of 

welfare assistance spanning supplemental security income (SSI), housing subsidy, SNAP, 

TANF and other forms of welfare. Nearly 40% had a monthly income of under 3000 

USD and about 11% had less than a high school degree. About 48% of the sample had 

women householders and nearly 30% had at least one older adult at home. One in five 

households had a person with a disability at home. The racial breakdown of the sample 

was similar to the U.S. Census numbers with 78% white, and 14% Black or African 

American. The categories American Indian/Alaska Native/Pacific Islander at about 2%, 

Asian at nearly 5%, and biracial and other categories at under 2 % were combined for the 

multivariable analyses owing to low variability. On average, there were two adults over 
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the age of 18 in every sampled household. The operationalization of all variables in the 

paper is shown in Table 4.1 including weighted descriptive statistics for the key variables 

in the study.  

Table 4.1. Operationalization of Variables and Weighted Descriptive Statistics 
 

Variables N Prop/Mean Frequency Percentage 
Disaster Preparedness     
Cumulative preparedness (0-9) 29070 5.01   
Minimal preparedness 27713    

            0=No     16015 
                      

57.08 
            1=Yes               11698 42.92 
Social Vulnerability     
Monthly Income 23879    
           1= 0-999*   3414  12.28 
           2=1000-2999   6677 28.12 

           3=3000-4999   
                         

5255 22.95 
           4=5000-7499   4817 20.88 

           5=7500-10,436   
                       

3716 15.76 
Education 29070    
          1=Less than high school*   3494 10.89 
          2=high school or some college  11432 40.63 

          3=diploma or associate   
                       

3752 13.54 
          4=grad/postgrad   10392 34.95 
Sex of respondent 29070     
           0=Male     14708 51.74 
           1=Female     14362 48.26 
Older adult in household 29070     
              0=No     20493 71.07 
              1=Yes     8577 28.93 
Person with disability in household 28252     

0=No     21788 77.16 
1=Yes     6464 22.84 

Marital Status     
1= Married* 29047  13904 49.53 
2= Widowed/Separated/Divorced   8371 28.58 
3= Never Married   6772 21.89 

Age   29070    
1=15-35*   5809 19.75 
2=36-65   10750 36.50 
3=56-65   5561 20.13 

               4=65 and over   6950 23.61 
Race 29070    
              1=white Only*    22053 78.39 
              2=Black Only    4323 13.71 

              
3=Am.Indian/Al.Native/Hawaiian/Pac.Isl.    457 1.59 
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              4=Asian     1843 4.85 
             5=Two or more races     394 1.46 
Ethnicity Latinx        
              0= No   24526 86.37 
              1= Yes   4544 13.63 
Number of adults in household 29070 1.94   
Mediator     
Welfare policy participation 29070     
            0=No     24269 87.07 
            1=Yes      4801 12.93 

Note: Asterisk (*) indicates reference group 

The mean cumulative preparedness score was higher for those with higher income 

and education, those who did not receive any welfare assistance, male headed 

households. The average cumulative preparedness also increased with householder age 

and was higher for married and white householders. Fifty-four percent of male and 61% 

of female householders were not minimally prepared. About 80% of those who received 

some form of welfare and more than half across income and education categories, were 

not prepared with food, water, funds, and means of transportation. Weighted descriptive 

statistics for key variables across the dependent variables are presented in Table 4.2.  

Table 4.2. Weighted Descriptive statistics for Categorical Independent Variables Disaggregated 
by Dependent Variables 
 
Variables Cumulative 

Preparedness 
Minimal Preparedness 

  No Yes 
 Observations (Mean) Freq (%) Freq (%) 
Social Vulnerability    
Monthly Income    
           1= 0-999* 3414 (4.21) 2367 (70.10) 828 (29.90) 
           2=1000-2999 6677 (4.65) 4178 (64.91) 2192 (35.09) 
           3=3000-4999 5255 (5.16) 2771 (54.71) 2241 (45.29) 
           4=5000-7499 4817 (5.22) 2387 (52.65) 2203 (47.35) 
           5=7500-10,436 3716 (5.40) 1798 (51.17) 1743 (48.83) 
Education    
          1=Less than high school* 3494 (4.52) 2351 (69.64) 971 (30.36) 
          2=high school or some college 11432 (4.99) 6358 (57.54) 4525 (42.46) 
          3=diploma or associate 3752 (5.18) 1928 (53.30) 1660 (46.70) 
          4=grad/postgrad 10392 (5.13) 5378 (54.13) 4542 (45.87) 
Sex of respondent    
           0=Male 14708 (5.17) 7534 (53.65) 6467 (46.35) 
           1=Female 14362 (4.85) 8481 (60.75) 5231 (39.25) 
Older adult in household    
              0=No 20493 (4.98) 11746 (59.74) 7800 (40.26) 
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              1=Yes 8577 (5.09) 4269 (50.52) 3898 (49.48) 
Person with disability in household    
            0=No 21788 (5.10) 11857 (55.60) 9449 (44.40) 
            1=Yes 6464 (4.86) 4127 (61.99) 2232 (38.01) 
Marital Status    
         1= Married* 13904 (5.43) 6878 (51.94) 6418 (48.06) 
         2= Widowed/Separated/Divorced 8371 (4.69) 4852 (59.21) 3152 (40.79) 
         3= Never Married 6772 (4.48) 4273 (66.03) 2120 (33.97) 
Age      
         1=15-35* 5809 (4.68) 3700 (67.02) 1839 (32.98) 
         2=36-65 10750 (5.10) 6012 (58.76) 4224 (41.24) 
         3=56-65 5561 (5.17) 2851 (52.31) 2470 (47.69) 
         4=65 and over 6950 (5.02) 3452 (50.19) 3165 (49.81) 
Race    
            1=white Only* 22053 (5.07) 11834 (55.76) 9216 (44.24) 
            2=Black Only 4323 (4.74) 2726 (64.79) 1382 (35.21) 
            3=Am. Indian /Alaska 
Native/Hawaiian/Pac. Islander 

457 (4.80) 284 (64.93) 148 (35.07) 

             4=Asian  1843 (4.92) 927 (53.25) 817 (46.75) 
             5=Two or more races 394 (4.98) 244 (59.93) 135 (40.07) 
Ethnicity Latinx    
              0= No 24,526 (5.05) 13338 (56.41) 10037 (43.59) 
              1= Yes 4544 (4.80) 2677 (61.35) 1661 (38.65) 
Mediator    
Welfare policy participation    
            0=No 24269 (5.13) 12272 (53.73) 10804 (46.26) 
            1=Yes 4801 (4.24) 3743(80.72) 894 (19.28) 
Note: Reference group for categorical variables denoted by asterisk 
 

To test the effects of social vulnerability and participation in safety net programs 

on disaster preparedness, both conceptualizations of preparedness were regressed on the 

independent variables and mediator using the split sample. Specifically two regression 

models were built: 

Model 1: 𝑌 = 𝑎 + 𝑏1𝑋1 + 𝑏2𝑋2 + 𝑏3𝑋3 + 𝑏4𝑋4 + 𝑒 

Model 2: log(	
%

!&%) = 	𝑎 + 𝑏1𝑋1 + 𝑏2𝑋2 + 𝑏3𝑋3 + 𝑏4𝑋4 

Model 1 was an OLS regression model where the dependent variable is a 

cumulative score of disaster preparedness. Model 2 examines minimal preparedness 

using a logistic regression model. Across both models, X1 was socioeconomic status, X2 

was minority status, X3 denoted Household characteristics, and X4 was participation in 

safety net programs. Models were built block-wise to isolate the effects of the 
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independent variables and the proposed mediator. In either case, extending the models 

with the combined welfare variable resulted in a statistically significant change in the 

coefficients or odds ratios of some vulnerability variables. Further, across both models 

the models with the welfare policy recipience variable had lower Akaike’s Information 

Criteria (AIC) and Bayesian Information Criteria (BIC), suggesting the regression models 

with the welfare variable was preferable over the models without. The next section 

presents the results of models accounting for both social vulnerability and welfare 

recipience.  

Model 1 regressing cumulative disaster preparedness on welfare recipience and 

key social vulnerability indicators was statistically significant. About eight percent of the 

variability in cumulative preparedness was explained by the independent variables in the 

model (F (20, 20693)= 69.70, p<0.001, R-squared 0.084, Adjusted R-squared 0.084). 

Controlling for other variables in the model, compared to those who did not receive 

welfare, families that reported obtaining some form of public assistance reported lower 

preparedness. For instance, families receiving welfare were 0.43 points less prepared than 

their counterparts who did not receive welfare and this difference was statistically 

significant (b= -0.43, t=-8.80, p<0.001 95% CI [-.52, -.33]). Higher socioeconomic status 

across both income and education was positively and significantly associated with 

disaster preparedness. Compared to householders under the age of 35, higher age was 

significantly associated with increased preparedness except in the case of older adults 

above 65 years of age,  where this relationship was not statistically significant. Adjusting 

for  other covariates, women headed households had a 0.10 point lower cumulative 

preparedness score compared to male householders (b=-0.10, t=-3.27, p<0.01, 95% CI [-
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0.16, -0.04]). Marital status was a significantly associated with cumulative preparedness 

when other variables were held constant. Compared to married householders, widowed 

divorced or separated householders scored 0.48 points lower on the preparedness score 

(b=-0.48, t= -11.96, p<0.001, 95% CI [-0.56, -0.40]) and those who were never married 

were significantly associated with 0.59-point lower score (b= -0.59,  t=-13.41, p<0.001, 

95% CI [-0.68, -0.51]). Both race and ethnicity were significantly associated with lower 

cumulative preparedness for American Indian/ Pacific Islander/ Asian, and biracial 

groups and those who reported Spanish ethnicity compared to whites and non-Spanish 

ethnicity respectively. An increase in the number of adults over the age of 18 in the house 

corresponded with a 0.10-point increase in cumulative preparedness controlling for other 

variables in the study. The presence of older adults at home was associated with an 

increase in cumulative preparedness by 0.23 points (b=0.23, t=3.30, p<0.01, 95% CI 

[0.09, 0.37] while the presence of a person with disability was correlated with lower 

cumulative preparedness (b=-0.17, t=-4.53, p<0.001, 95% CI [-0.24,-0.10]. Results of the 

weighted OLS regression with linearized standard errors are presented in Table 4.3.  

Table 4.3. Weighted Regression Coefficients of Cumulative Preparedness by welfare and key 
covariates (N=23713) 
 

Cumulative Preparedness  Coef. Beta 
Coef. 

 St.Err.  t-
value 

 p-value [95% Conf 
Interval] 

Social Vulnerability         
Income (0-999) 0.000 . . . . . . 
1000-2999 0.218     0.051 0.053 4.11 0.000 0.114 0.322 
3000-4999 0.434     0.096 0.058 7.54 0.000 0.321 0.546 
5000-7499 0.505     0.108 0.061 8.33 0.000 0.386 0.624 
7500-10436 0.572     0.110 0.065 8.77 0.000 0.444 0.700 
Education(less than high school) 0.000 . . . . . . 
Highschool/Some College 0.275     0.072 0.050 5.47 0.000 0.177 0.374 
Diploma/Associate’s 0.394     0.073 0.061 6.48 0.000 0.275 0.513 
Grad/Postgrad 0.218     0.052 0.055 3.95 0.000 0.110 0.326 
Age (15-35) 0.000 . . . . . . 
36-55 0.190     0.047 0.044 4.33 0.000 0.104 0.276 
56-65 0.278     0.058 0.052 5.37 0.000 0.176 0.379 
65 and older 0.134     0.031 0.084 1.59 0.112 -0.031 0.299 
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HH Sex (Male) 0.000 . . . . . . 
Female -0.101    -0.026 0.031 -3.27 0.001 -0.161 -0.040 
Marital Status (Married) 0.000 . . . . . . 
Widowed/separated/divorced -0.484    -0.119 0.040 -11.96 0.000 -0.563 -0.404 
Never married -0.594    -0.133 0.044 -13.41 0.000 -0.681 -0.507 
Number of adults in HH 0.095     0.043 0.021 4.48 0.000 0.054 0.137 
Presence of Older Adults (No) 0.000 . . . . . . 
Yes 0.231 0.056 0.070 3.30 0.001 0.094 0.368 
Presence of person with disability 
(No) 

0.000 . . . . . . 

Yes -0.169 -0.039 0.037 -4.53 0.000 -0.243 -0.096 
HH Race (white) 0.000 . . . . . . 
Black/African American -0.042 -0.008 0.045 -0.95 0.344 -0.130 0.045 
Asian/AmInd/PacIsld/AlNat/Biracia
l 

-0.160 -0.022 0.056 -2.86 0.004 -0.270 -0.050 

Ethnicity Latinx (No) 0.000 . . . . . . 
Yes -0.143 -0.027 0.046 -3.09 0.002 -0.234 -0.052 
Mediator        
Welfare (No) 0.000 . . . . . . 
Yes -0.426 -0.081 0.048 -8.80 0.000 -0.521 -0.331 
Constant 4.461 . 0.090 49.52 0.000 4.285 4.638 
Mean dependent var  4.880 SD dependent var  2.058 
R-squared   0.084 Adjusted R-squared 0.084 
F-test    69.705 Prob > F  0.000 

Note: Reference group in parentheses 

Model 2 regressed minimal preparedness on welfare recipience and social 

vulnerability indicators. The weighted logistic model regressing minimal preparedness on 

key vulnerability covariates and welfare recipience was statistically significant 

(F(20,23249) =51.44, p<0.001). To aid easier interpretation, odds ratios are presented in 

Table 4.4. An odds ratio greater than one indicated better chances of being at least 

minimally prepare compared to the reference group for categorical variables while an 

odds ratio lower than one suggested that the odds of being minimally prepared were 

lower. In terms of welfare recipience, compared to households that did not receive 

welfare households that received any of the social protections between SNAP, SSIP, 

TANF, and housing subsidies were associated with 56% lower odds of being minimally 

prepared holding other covariates in the model constant (OR=0.44, t=-13.84, p<0.001, 

95% CI [0.39,0.49]). Compared to those earning under 1000 USD per month, higher 

income significantly increased the odds of being minimally prepared across the board, 
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except, it was not statistically significant for income category 2, 1000 to 2999 USD. 

Improved education and higher householder age were associated with better odds of 

being prepared with food, water, funds , and transportation adjusting for other variables 

in the model.  Compared to heads of household who were married, 

widowed/divorced/separated or never married householders had lower odds of being 

minimally prepared holding other covariates constant. Compared to male heads of 

household, female householders were associated with 16% lower odds of being at least 

minimally prepared, and this relationship was statistically significant (OR=0.84, t=-4.72, 

p<0.001, 95% CI [0.79,0.91]). Race and ethnicity of the householder were not 

significantly associated with minimal preparedness. Every unit increase in the number of 

adults in the house was associated with an 11% reduction in the odds of being minimally 

prepared (OR= 0.89, t=-4.62, p<0.001, 95% CI [0.85, 0.94]). Holding other variables in 

the model constant, the presence of an older adult at home was associated with 24% 

higher odds of being minimally prepared (OR= 1.24, t=2.69, p<0.01, 95% CI 

[1.06,1.46]), while the presence of a person with disability at home was associated with 

24% lower chances of being minimally prepared (OR= 0.76, t= -6.12, p<0.001, 95% CI 

[0.70, 0.83]). Other details of the logistic regression model including odds ratios and 

linearized standard errors are presented in Table 4.4.  

Table 4.4. Weighted Logistic Regression for Minimal Preparedness by Key Covariates 
(N=23269) 
 
 Minimal Preparedness  OR  Linearized 

St.Err. 
 t-value  p-value [95% Conf 

Interval] 
Social Vulnerability       
Income (0-999) 1.000 . . . . . 
1000-2999 1.023 0.065 0.35 0.724 0.903 1.159 
3000-4999 1.441 0.098 5.36 0.000 1.261 1.647 
5000-7499 1.551 0.111 6.11 0.000 1.347 1.785 
7500-10436 1.575 0.122 5.88 0.000 1.353 1.832 
Education(less than high 1.000 . . . . . 
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school) 
Highschool/Some College 1.448 0.086 6.27 0.000 1.290 1.626 
Diploma/Associate’s 1.688 0.119 7.41 0.000 1.470 1.939 
Grad/Postgrad 1.444 0.095 5.59 0.000 1.270 1.643 
Age (15-35) 1.000 . . . . . 
36-55 1.364 0.070 6.03 0.000 1.233 1.508 
56-65 1.836 0.112 10.00 0.000 1.630 2.069 
65 and older 1.938 0.192 6.69 0.000 1.597 2.353 
HH Sex (Male) 1.000 . . . . . 
Female 0.844 0.030 -4.72 0.000 0.787 0.906 
Marital Status (Married) 1.000 . . . . . 
Widowed/separated/divorced 0.805 0.038 -4.65 0.000 0.735 0.882 
Never married 0.759 0.038 -5.46 0.000 0.688 0.838 
Number of adults in HH 0.891 0.022 -4.62 0.000 0.849 0.936 
Presence of Older Adults (No) 1.000 . . . . . 
Yes 1.244 0.101 2.69 0.007 1.061 1.459 
Presence of person with 
disability (No) 

1.000 . . . . . 

Yes 0.764 0.034 -6.12 0.000 0.702 0.833 
HH Race (white) 1.000 . . . . . 
Black/African American 0.906 0.047 -1.90 0.058 0.818 1.003 
Asian/AmInd/PacIsld/AlNat/B
iracial 

1.053 0.068 0.80 0.422 0.928 1.195 

Ethnicity Latinx (No) 1.000 . . . . . 
Yes 1.098 0.057 1.80 0.071 0.992 1.216 
Mediator       
Welfare (No) 1.000 . . . . . 
Yes 0.439 0.026 -13.84 0.000 0.391 0.493 
Constant 0.441 0.046 -7.77 0.000 0.359 0.542 
Adjusted Wald χ2  
F(20,23249) 

51.436, 
p<0.001 

      McFadden’s R-square 0.070 

Goodness-of-fit χ2 (7182) 7355.02, p>0.05   
    

Note: Reference group in parentheses 

Regression Diagnostics 

Model 1 was an OLS regression model. While the kernel-density plot of the 

residuals after the regression model indicated a slight deviation from normality, further 

examination of the normal quantile-plot examining normality in the middle and the 

standardized normal probability plot for residuals sensitive to normality at the tails 

indicated that this deviation was not extreme enough to be a cause for concern especially 

owing to the large sample size. The Breusch Pagan/Cook-Weisberg test for 

heteroskedasticity for Model 1 had a χ2 (1)= 0.23 and the test was not statistically 
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significant suggesting that the null hypothesis of homoskedasticity could not be rejected. 

The variance inflation factor (vif) was 2.19 indicating no issues with multicollinearity in 

both models.  

For Model 2, the area under the Receiver Operating Characteristic (ROC) curve 

indicated that 67% (Area Under the Curve (AUC)= 0.665) of the cases were correctly 

classified by the model suggesting only a modest level of discrimination in the logistic 

model; the goodness of fit test for the model had a high chi square (χ2 (7182)= 7355.02 

and was statistically insignificant (p>0.05) signifying that the observed and model 

predicted proportions were not statistically different and that the model had an acceptable 

goodness of fit. However, taking the complex survey design into account resulted in a 

significant Hosmer-Lemeshow/Archer Lemeshow F-adjusted mean residual goodness of 

fit statistic suggesting potential lack of fit (F(9,23260)= 1.93, p<0.05). The Hosmer-

Lemeshow goodness of fit statistic can be sensitive to sample size (Allison, 2013; P. Paul 

et al., 2013). Fifty percent of the sample was randomly drawn from the overall sample 

and the test statistic after logistic regression indicated no issues with lack of fit 

(F(9,11602)= 1.616, p>0.05). 

Sensitivity analysis 

 To verify and validate the robustness of the information from the models using 

the composite welfare recipience variable, each welfare policy – SNAP, SSIP, TANF or 

other public assistance, and housing subsidy, was separately included in the regression 

equations to understand individual policy associations with disaster preparedness. Results 

for minimal preparedness were consistent with the main model. The departures occurred 

with the variables race and number of adults, with race not being significantly associated 
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with preparedness when controlling for housing subsidy, and number of adults not being 

significantly associated when controlling for SNAP recipience. The general direction 

remained consistent across the models.  

Direct and Indirect Effects 

The OLS and logistic regression models above tested the first hypothesis of the 

study and presented the direct effects of all key variables in the study on disaster 

preparedness. The addition of welfare recipience into the model changed the coefficients 

for key variables suggesting at least partial mediation emanating from the hypothesized 

mediator. The second hypothesis holds that household participation in safety net 

programs statistically mediates the association between social vulnerability and disaster 

preparedness. To test this hypothesis, the results were decomposed to compare the 

estimated coefficients between the reduced model without the mediator and the complete 

model with the mediator to assess if welfare recipience is a full mediator. The postulated 

path model is presented in Figure 4.2. In the model, disaster preparedness is the 

continuous outcome, social vulnerability measures are the key covariates and welfare 

recipience is a binary mediator. This helps estimate the exact nature and effect size of the 

mediating influence of participation in public assistance programs on disaster 

preparedness.  
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Figure 4.2. Proposed Path-Model Showing Direct & Indirect Effects on Disaster 
Preparedness 

 

Stata’s user-written KHB method (Breen et al., 2013; Kohler et al., 2011) was 

used to decompose the total effects of a variable into direct and indirect effects to reveal 

underlying mechanisms that might shed light on observed associations in regression 

models. As specified before, the KHB method prevents common issues of rescaling and 

presents coefficients measured on the same scale (Brzoska et al., 2017; Kohler et al., 

2011) and presents the estimated effect of the reduced and full model, as well as 

estimates for the indirect (difference) effect mediated by welfare recipience. In Table 5, 

‘total effect’ is the reduced effect of the indicator controlling for social vulnerability 



125 
 

 
 

factors. ‘Direct’ effect refers to how much of the full effect remains after controlling for 

welfare recipience and these coefficients are identical to the coefficients estimated in the  

OLS model (Model 1), and the ‘indirect effect reports the change between the total and 

direct effects to provide the difference. Further, the KHB method also presents 

confounding ratios and percentage that measure the size of change taking into account the 

rescaling and the percentage change in the coefficient attributed to confounding 

respectively (Kohler et al., 2011; E. K. Smith et al., 2019). Figure 4.3 highlights the 

variables and relationships that were found to be mediated after the decomposition.  

 

Figure 4.3. Path Model showing significant mediated direct and indirect paths  
Note: In Figure 4.3, solid lines pertain to a significant mediation effect. Larger dashes ( 
—  —) represent variables that had a significant direct effect but not an indirect 
effect. Smaller dashes (- - -) are variables that make up the composite variable.  
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Figure 4.4 shows the reduced path model after the mediation analysis and only 

shows observed variables that were partially or fully mediated by welfare recipience. The 

direct, indirect, and total effect coefficients are displayed, and the significant effects are 

in bold.  

 

Figure 4.4. Reduced Path Model showing Decomposition of Effects for Mediated 

Variables 

We see in Table 4.5 that compared to those who earned under 1000 USD per 

month, earning 1000-2999 USD per month increased overall preparedness by 0.30 points. 

Controlling for welfare recipience, the effect of earning 1000-2999 USD reduced to 0.22, 

leaving an indirect effect of 0.08. The total effect was 1.4 times (confounding ratio in 

Table 5) larger than the direct effect, and 27% of the total effect was due to welfare 
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recipience (confounding percentage in Table 5). For other income categories, over 20% 

of the total effect of income on preparedness was due to welfare recipience. Compared to 

not having a high school degree, the effect of having a graduate or postgraduate degree 

increased preparedness by 0.28, holding other variables constant. Including the effect of 

welfare recipience, this effect reduced slightly to 0.22. The confounding percentage 

suggests that 22% of the total effect of having a higher education degree on preparedness, 

was on account of welfare recipience and the indirect effect was statistically significant. 

Welfare recipience explains 17% of the association between female-headed households 

and disaster preparedness, and under 5% of the relationship between marital status and 

preparedness but the indirect effects were not statistically significant suggesting that 

welfare recipience did not mediate this relationship. Similarly, having a person with 

disability at home was associated with reduced cumulative preparedness by 0.23 (b=-

0.23, p<0.001). Controlling for welfare recipience, this effect improved slightly to -0.16 

leaving an indirect effect of -0.06 which was statistically significant. As such, the 

confounding ratios and percentages in Table 4.5 show that the total effect was 1.34 times 

larger than the direct effect and 25% of the total effect was due to welfare recipience.  

In the decomposition analysis, 55% of the total effect of race on preparedness was 

due to welfare recipience in the case of Black only households. While the direct effect of 

race was not statistically significant in the OLS model for the group, compared to white 

household heads, Black household heads were associated with 0.09-point lower 

preparedness score. The indirect effect for this group was -0.05 and this was statistically 

significant, suggesting potential suppression effect of welfare recipience resulting in an 

improvement in their preparedness. Taking Zhao et al.’s (2010) classification guide, this 
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pointed to an indirect only mediation where a mediated effect happens but is no direct 

effect. Spanish origin of the householder accounted for a decrease in cumulative 

preparedness (b=-0.16, p<0.001) and this reduced slightly to -0.14 when controlling for 

welfare recipience. The indirect effect of -0.02, however, was not statistically significant. 

The effect of having an older adult at home on preparedness was arbitrated 8% by 

welfare recipience but the indirect effect was also not statistically significant. Table 4.5 

shows the reduced, full, and difference estimates showing the total, direct, and indirect 

effects respectively.  

Table 4.5. Decomposition of Total Effect of Social Vulnerability Indicators on Preparedness into 
Direct and Indirect Effects via Welfare Recipience 
 

 
Preparedness  

 
Coef. 

 Robust 
Std.Err. 

      
z 

      
p 

[95%Conf. 
Interval] 

 
Conf. 
Ratio 

 
Conf. % 

Income (0-999) (base outcome)   
1000-2999    
Total      0.297     0.052     5.670     0.000     0.194     0.400   
Direct      0.218     0.053     4.110     0.000     0.114     0.322   
Indirect      0.079     0.021     3.850     0.000     0.039     0.120     1.364    26.690 
3000-4999    
Total      0.564     0.056    10.070     0.000     0.454     0.673   
Direct      0.434     0.058     7.530     0.000     0.321     0.547   
Indirect      0.130     0.024     5.480     0.000     0.083     0.176     1.299    23.040 
5000-7499    
Total      0.647     0.059    10.980     0.000     0.531     0.762   
Direct      0.505     0.061     8.320     0.000     0.386     0.624   
Indirect      0.141     0.025     5.770     0.000     0.093     0.190     1.280    21.880 
7500-10436    
Total      0.714     0.064    11.230     0.000     0.589     0.838   
Direct      0.572     0.065     8.770     0.000     0.444     0.700   
Indirect      0.142     0.025     5.770     0.000     0.094     0.190     1.248    19.860 
Education (Less than high school) (base outcome)   
High School/Some College    
Total      0.316     0.050     6.300     0.000     0.218     0.414   
Direct      0.275     0.050     5.470     0.000     0.177     0.374   
Indirect      0.040     0.019     2.110     0.035     0.003     0.078     1.146    12.740 
Diploma/Associate’s    
Total      0.437     0.061     7.230     0.000     0.319     0.556   
Direct      0.394     0.061     6.470     0.000     0.275     0.513   
Indirect      0.044     0.019     2.270     0.023     0.006     0.081     1.111     9.950 
Graduate/Postgrad    
Total      0.279     0.055     5.110     0.000     0.172     0.387   
Direct      0.218     0.055     3.950     0.000     0.110     0.326   
Indirect      0.061     0.020     3.090     0.002     0.022     0.100     1.281    21.920 
Age (15-35) (base outcome)   
36-55    
Total      0.197     0.044     4.500     0.000     0.111     0.283   
Direct      0.190     0.044     4.330     0.000     0.104     0.276   
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Indirect      0.007     0.019     0.390     0.696    -0.029     0.044     1.038     3.670 
56-65    
Total      0.292     0.052     5.640     0.000     0.190     0.393   
Direct      0.278     0.052     5.360     0.000     0.176     0.379   
Indirect      0.014     0.019     0.760     0.445    -0.022     0.051     1.051     4.860 
65 and older    
Total      0.165     0.084     1.950     0.051    -0.001     0.330   
Direct      0.134     0.084     1.590     0.112    -0.031     0.299   
Indirect      0.031     0.019     1.630     0.103    -0.006     0.068     1.230    18.670 
Sex (Male) (base outcome)   
Female    
Total     -0.121     0.031    -3.940     0.000    -0.181    -0.061   
Direct     -0.101     0.031    -3.270     0.001    -0.161    -0.040   
Indirect     -0.020     0.019    -1.080     0.282    -0.057     0.016     1.199    16.620 
Marital Status (Married) (base outcome)   
Separated/Divorced/Widowed    
Total     -0.502     0.040   -12.430     0.000    -0.582     -0.423   
Direct     -0.484     0.040   -11.950     0.000    -0.563     -0.404   
Indirect     -0.019     0.019    -1.010     0.312    -0.055      0.018     1.039     3.750 
Never Married    
Total     -0.611     0.044   -13.800     0.000    -0.697    -0.524   
Direct     -0.594     0.044   -13.400     0.000    -0.681    -0.507   
Indirect     -0.017     0.019    -0.890     0.371    -0.053     0.020     1.028     2.730 
Number of Adults           
Total      0.081     0.021     3.820     0.000     0.039     0.123   
Direct      0.095     0.021     4.480     0.000     0.054     0.137   
Indirect     -0.014     0.019    -0.770     0.440    -0.051     0.022     0.849   -17.750 
Elders at home (No) (base outcome)   
Yes    
Total      0.250     0.070     3.580     0.000     0.113     0.387   
Direct      0.231     0.070     3.300     0.001     0.094     0.368   
Indirect      0.019     0.019     1.030     0.304    -0.017     0.056     1.083     7.660 
Person with disability at home (No) (base outcome)   
Yes    
Total     -0.226     0.037    -6.140     0.000    -0.298    -0.154   
Direct     -0.169     0.037    -4.530     0.000    -0.243    -0.096   
Indirect     -0.057     0.020    -2.900     0.004    -0.095    -0.018     1.336    25.170 
Race (white) (base outcome)   
Black    
Total     -0.093     0.044    -2.110     0.035    -0.180    -0.007   
Direct     -0.042     0.045    -0.950     0.344    -0.130     0.045   
Indirect     -0.051     0.019    -2.620     0.009    -0.089    -0.013     2.203    54.610 
Other    
Total     -0.172     0.056    -3.070     0.002    -0.282    -0.062   
Direct     -0.160     0.056    -2.860     0.004    -0.270    -0.050   
Indirect     -0.012     0.019    -0.650     0.517    -0.048     0.024     1.075     6.990 
Ethnicity Latinx (No) (base outcome)   
Yes    
Total     -0.160     0.046    -3.440     0.001    -0.251    -0.069   
Direct     -0.143     0.046    -3.090     0.002    -0.234    -0.052   
Indirect     -0.016     0.019    -0.870     0.382    -0.053     0.020     1.113    10.190 

Note: Reduced effects refer to the total effects controlling for welfare recipience. Full 
effects refer to direct effects and Difference refers to the indirect effects.  
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Discussion 

 Climate change and its impacts are known as ‘threat multipliers’ that exacerbate 

drivers of impoverishment (IPCC, 2018; UNDRR, 2019). Climate and weather-related 

disasters are some of the most visible forms of climate change impacts and constitute a 

substantial share of the humanitarian burden (IDS, 2017). It is well established that 

disasters do not occur naturally (O’Keefe et al., 1976); factors such as social inequality, 

poverty, rapid and unplanned urban expansion, and environmental degradation among 

others principally drive the losses that occur as a result of these events (Tselios & 

Tompkins, 2019). Social protection, or social welfare policy, is a way of helping 

communities deal with shocks, both economic and climatic. Preparing for disasters is part 

of risk mitigation and social protection and can provide preemptive support to 

communities dealing with intersecting and often co-occurring social, economic, and 

environmental risks. This can help build capacities among vulnerable groups to avoid 

bigger losses after a disaster. In the discussion that follows, some of the key findings of 

this study are highlighted. 

 First, nearly 60% of all respondents were not prepared with food, water, funds, 

and access to transportation in case of a disaster and considerable variation existed across 

the social vulnerability factors included in the study. Nearly 61% percent of women 

headed households and 65% of Black headed households were not minimally prepared. 

About 62% of the households with a person with disability and 50% with an older adult 

were not prepared with food, water, funds, and means of transportation in case of a 

disaster. Among those who participated in any of the four welfare policies included in the 

study, 80% reported not being minimally prepared. Cumulative preparedness seemed 
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marginally better in terms of average preparedness, however there is still room for 

improvement through improved support systems especially for vulnerable communities. 

Women householders, households that had a person with disability, widowed/separated, 

divorced, unmarried, and younger householders, and racial and ethnic minorities reported 

lower average cumulative preparedness scores compared to men, households without a 

person with disability, married, older, and white householders.  

Second, a higher proportion of women and racial minority headed households 

were less prepared compared to men and white-headed households. Across both 

conceptualizations of preparedness in the study, sex of the householder was a key factor 

with women householders being less prepared compared to their counterparts who were 

men. While this is consistent with many other studies, it remains a matter of concern and 

an avenue for policy intervention. On average, race and ethnicity were both significantly 

associated with cumulative preparedness but not with minimal preparedness. For 

example, white and Black householders did not differ in their preparedness, but white 

householders scored higher on a series of preparatory actions compared to racial 

minorities that included Asian, American Indian, Alaskan Native, Pacific Islander, and 

biracial groups. Multiple studies have shown this association and race and ethnicity 

remain key factors of differentiation across a range of health and social outcomes in the 

U.S. (Bethel et al., 2013; Chakraborty et al., 2019; Woo et al., 2019), and the differences 

in disaster preparedness seem to be an extension of these disparities.  

Third, 62% of houses with a person with disability and 50% of households with 

older adults were underprepared. With one in two households having either a person with 

disability or an older adult at home, understanding the special needs and strengths of this 
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group becomes critical. Owing to physical limitations among older adults and persons 

with disability, they typically face more adverse impacts after a disaster in terms of 

mortality and potential loss of housing, and income as well as other injuries (M. H. Fox et 

al., 2010; Hikichi et al., 2016; McDermott et al., 2016). Further there are disparities in 

their access to resources including those stemming from and exacerbated by lower 

socioeconomic standing (IOM, 2015). Regression analyses suggested that the presence of 

an older adult at home was associated with increased preparedness across both 

conceptualizations while having a person with disability at home was linked to lower 

preparedness. Prior experiences of disasters are often considered key determinants in 

preparedness and having an older adult at home might act as a proxy for this prior 

experience for households (Becker et al., 2017; Malmin, 2020). At the same time, since 

the effects on older adults seem to be disproportionate in the literature and in experience, 

heightened emphasis needs to be on ensuring localized relief and rehabilitation for 

households with older adults in helping deal with the aftermath of disasters. Concerted 

participation of older adults and persons with disability in community planning for 

disasters can reduce adverse impacts and improving community preparedness and 

contribute to equitable disaster risk management (Hallegatte et al., 2016; IOM, 2015). 

Householder’s age was consistently and positively associated with higher preparedness 

except for the age group 65 and older in the case of cumulative preparedness. One reason 

could be this category’s collinearity with the variable denoting presence of an older adult 

at home. The variance inflation factor for the variables age of householder (category 4, 

aged 65 and older) and presence of older adult at home was on the higher end at 6.45 and 

4.90 respectively. While it is high it is still within acceptable limits and the statistical 
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software did not exclude either because of high collinearity. Further it was deemed useful 

to include both variables to account for the difference between an older adult as a 

householder and the presence of an older adult in the household as a proxy for caregiving 

responsibilities of a younger householder.  

Fourth, welfare recipience served as a statistical mediator between preparedness 

and income, education, presence of person with disability, and race. While not a true 

mediation analysis owing to the cross-sectional nature of data, the mediation analysis 

offers takeaways that ought to be unpacked. Overall, preparedness was seen to reduce, 

albeit slightly, when welfare recipience was controlled for, except in the case of presence 

of person with disability, number of adults at home, race, and ethnicity. For households 

with a person with disability at home, the effect of receiving some form of welfare 

assistance constituted a quarter of the total effect on preparedness. It should be noted that 

the presence of a person with disability at home was only partially mediated by welfare 

recipience. This suggests the likelihood of an omitted mediator in the direct path (Zhao et 

al., 2010). Based on previous scholarship, this mediator could be self-efficacy (Adams et 

al., 2019; Marceron & Rohrbeck, 2019) or other welfare recipience related mediators. 

Further analysis is warranted to understand this relationship as persons with disability are 

a key vulnerable demographic and welfare policies ought to be designed for those most 

vulnerable.  

Finally, the association of vulnerability factors of age and sex of the householder, 

number of adults, presence of older adults, and ethnicity with preparedness was not 

mediated by welfare recipience in our analysis. However, the relationship between race 

of householder and preparedness was mediated by welfare recipience; for Black headed 
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households, receiving some form of social protection formed an important feature of their 

ability to be prepared for disasters. It is pertinent to keep in mind the negative 

connotation of availing social safety nets in the U.S. Often deemed as ‘handouts’, safety 

nets are controversial and have been a source of stigma for recipients (Stuber & 

Schlesinger, 2006), despite the U.S. having a relatively well-defined social safety net 

structure encompassing a range of social protections. Safety nets and issues of poverty 

have often been racialized in the U.S. (Gilens, 1999; Krings et al., 2019) which has led to 

the framing of welfare recipients as undeserving (Gilens, 1999; Stuber & Schlesinger, 

2006). Many welfare policies including those in the current analysis such as SNAP and 

housing or rental subsidies have been associated with racial minorities in the U.S. 

(Gilens, 1999). The judgement against welfare in fact coincides with the racial 

stereotyping and bias against the Black and African American population in the U.S. 

(Coates, 2014; Gilens, 1999). The disparate load of adverse outcomes of a disaster on 

racial minorities too has been found to be a result of the very same systemically racist 

historical attitudes translating into policies related to disasters and social welfare (Coates, 

2014; Elliott & Howell, 2017; Fothergill et al., 1999; Thiede & Brown, 2013; Zottarelli, 

2008). The hypothesis advanced by this analysis, that receiving public assistance can 

potentially improve the capabilities of African Americans to be better prepared for a 

disaster, points to the potential shock absorber effects inherent in the concept of Adaptive 

Social Protection (Béné et al., 2018; Wood, 2011), but also points to the need to assist 

households in having a chance to improve their living conditions in the first place. The 

central theoretical premise that prompted this study was on how welfare policies can be 

made more intentional to help specific vulnerable groups deal with multiple shocks 
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including economic and climate related shocks. The mediation analysis helps understand 

the mechanism of the association between vulnerability and preparedness and the 

potential role of welfare policies to offset the vulnerabilities experienced by different 

demographic groups and offers a hypothesis to be tested further in future studies.  

Limitations 

Data used in this study are cross-sectional and the directionality of the association 

cannot be determined; therefore we caution against causal inferences from this study. As 

such the use of cross-sectional data in this study helps provide a snapshot of the key 

associations between the variables in this study. Mediation analyses using cross-sectional 

data are rife with potential biases owing to violations of underlying assumptions 

(Fairchild & McDaniel, 2017). However, the exploratory nature of the hypothesis and the 

findings present an opportunity for future longitudinal mediation analysis using the same 

data source. Moreover, multiple mediation studies reviewed for this study also utilized 

cross-sectional data in their analysis (Domènech-Abella et al., 2018; Han et al., 2021; 

Van Der Velde et al., 2020). This study uses the AHS Public Use Files (PUF) which do 

not include a regional variable except at the census division level. Future research should 

examine differences in states and districts that faced major disasters or have better safety 

nets or higher participation rates to examine the granular differences in readiness across 

geographies and policy jurisdictions. Further, this study included only four types of 

welfare policies and future studies should examine other policies in this context. Policies 

such as Medicare and Earned Income Tax Credits, or other short term cash assistance 

should also be examined to understand their role in disaster readiness and response 

capabilities. With self-reported data, there is a possibility of response bias that must be 
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taken into cognizance (Holbrook et al., 2003). This might be particularly true around 

questions on welfare recipience which is routinely stigmatized and can be under-reported 

owing to fear of repercussions (Meyer et al., 2009; Stuber & Schlesinger, 2006), 

especially in recent years in the U.S. with heightened public denigration of welfare 

recipience (Angel & Berlinger, 2018; Bleich & Fleischhacker, 2019). Lastly, known 

predictors and correlates of disaster preparedness such as prior experience of disaster 

should be added into the model, data permitting, to improve the regression models. 

Study Implications 

Disaster preparedness is a small, but key aspect of reducing harm in the context of 

climate related disasters for households and communities. A recent study spanning nearly 

six decades surmised that low-and middle-income countries are more disaster prone 

compared to high income countries (Tselios & Tompkins, 2020). However, the 

researchers also suggest that the social and economic characteristics and political 

volatility in countries might cause hazards to metamorphize into disasters. The U.S. with 

its large physical landmass and a historical legacy of inequality across several domains is 

an example of how natural disasters are socially constructed and have differential 

outcomes for different groups especially women, older adults, racial and ethnic 

minorities, persons with disability, and those living in economic insecurity (Blanchflower 

& Oswald, 2020; O’Keefe et al., 1976; Zottarelli, 2008). Race and ethnicity, among other 

dimensions such as sex, age, and disability are sites of inequality that impede those living 

in poverty from being able to partake in adaptive decision-making including preparatory 

action for disasters (Hallegatte et al., 2016).  
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The study offers several takeaways for theory, policy, and practice. The 

capabilities-framework provides an overarching moral and theoretical framework for 

designing policies and is central to social policies including those focused on disasters 

(Verchick, 2012). Adaptive social protection’s focus on reducing vulnerabilities and 

improving capacities can be understood as a potential extension of this approach, with its 

aim of ensuring everyone’s entitlement to thrive and avoid a life of destitution and harm 

due to disasters (Béne, 2012; Davies et al., 2009). In order to have the best possible 

chance at participating in life and have the capability to withstand shocks including from 

disasters, policies need to be designed with multiple objectives in mind, including, 

dealing with increasingly common social, economic, environmental, and technological 

shocks. Scholars of social welfare policy in the U.S. can further employ this framework 

as a means to consider and identify populations that need assistance, to study where 

social safety nets can make the biggest difference across outcomes to explicate the 

interconnections between social and environmental systems. 

Rather than a perfunctory role in service delivery, a key focus area for social work 

scholars and practitioners working on welfare policy is to tackle the root causes of 

inequality and the adverse socioeconomic and environmental consequences for 

vulnerable populations (Healy, 2017; Mason et al., 2017; Wahlstrom, 2017). Welfare 

policies or public assistance programs are designed to help those who fall through the 

cracks. Devoting resources to support families and households comprising racial 

minorities or having individuals that need an extra hand of support such as those caring 

for a family member with disability is an important preventative step to improve overall 

lives with some potential co-benefits such as being better prepared for a disaster or being 
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able to bounce back after such an event. For macro policy practice in social work, this 

can be an example of how policies and services can be streamlined in order to build 

overall resilience in the community that can help in times of duress, including being 

better prepared to deal with a natural disaster in the future. An exemplar would be 

connecting households at risk, such as women headed households, or households with 

specialized caregiving responsibilities of persons with disability or older adults and very 

young children, with relevant programs that can safeguard against short- and long-term 

shocks.  

Another important feature would be to reimagine social safety nets to be more 

responsive to a range of shocks to preempt potential losses due to climate change. There 

is a consensus on how environmental crises affect the same groups that are historically 

underserved and lack resources and stressors, both sudden like natural disasters and 

prolonged, such as economic slowdowns and droughts, are no exception (Gee & Payne-

Sturges, 2004; Mearns & Norton, 2009; Méndez et al., 2020). Combining public 

education campaigns on preparatory action with a robust, expansive safety net is a policy 

imperative that will have repercussions beyond the immediate goal of being able to 

withstand a disaster that will aid communities in improving their capabilities. This can 

hold communities in good stead, not just against the more visible forms of crises such as 

extreme weather events, but also for other social, economic, and less visible 

environmental predicaments enflamed by climate change that intersect to affect lives and 

livelihoods. Improved disaster preparedness across scales in the U.S. will help vulnerable 

communities reduce their losses and can be a marker of community resilience. 



139 
 

 
 

Conclusion 

To the best of our knowledge this is the first study to explicitly investigate the 

association of welfare policy participation and social vulnerability with disaster readiness 

in the context of the U.S. With the country experiencing some of the biggest and most 

destructive disasters in recent history (E. C. Smith et al., 2018; Thompson, 2020), 

improved social protection can buffer households against immediate shocks as well as 

reduce risks associated with future disasters. As a globally acknowledged concept, 

adaptive social protection highlights how policies can be synergized to respond to 

intersecting crises faced by communities (Davies et al., 2013). This study helps inform 

how these two worlds of welfare policy and disaster risk reduction are associated in the 

context of the U.S. This helps identify patterns of preparedness and their welfare policy 

and vulnerability correlates. Using data disaggregated by income, age, sex, race, 

ethnicity, and disability helps characterize and uncover disparities within in-country 

analyses that can be useful in determining differentiated vulnerabilities in terms of under-

preparedness. This analysis helped understand that a robust welfare policy could play a 

role in improving people’s preparedness for shocks particularly for racial minorities and 

for households with persons with disability. 

The Sendai framework for Disaster Risk Reduction centers the importance of 

improving women’s participation and leadership in reducing risks associated with 

disasters (Serrao et al., 2019; UNEP & IUCN, 2018). Similarly, older adults, minorities, 

and persons with disabilities are also key to include in any household and community 

preparedness plans (UNDRR, 2019). As a key priority globally and nationally, gender 

and societal equality is integral to advancing social justice. In understanding the gender 
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environment nexus too, the disparity in effects of environmental stressors on women and 

women-headed households is well documented.  

The case for improving social protection in the coming decades is strong. A well-

designed, future-oriented, and rights and equity-based social safety net is critical to 

ensure communities are able to check their exposure to risks and loss from shocks and 

multiple stressors (Arnall et al., 2010). While the policies considered in this paper can 

play the role of buffering against short-term shocks, in order for them to be responsive to 

a changing climate and long-term resilience, welfare policies need to be even more 

expansive. They need to be augmented to aid long-term adaptation to cope with 

socioeconomic and environmental shocks (Béne, 2012; Hallegatte et al., 2016). Some 

examples include basic social transfers such as food and cash transfers, public works 

programs, diversification of livelihoods, and expanding insurance programs with an eye 

toward an equitable transition toward a regenerative system of development that centers 

its most vulnerable (Arnall et al., 2010; S. Rao & Teixeira, 2020).  

Risk is a complex phenomenon, and it is important to enhance preparatory 

capacity at various levels to reduce losses and improve chances of building back better 

after a shock such as from a disaster. The 2019 global assessment report on disaster risk 

reduction suggests that ‘the time of hazard-by hazard risk reduction is over’ suggesting a 

need for overall risk reduction and improvement in capabilities (UNDRR, 2019, p36). 

While building state capacities to respond equitably to a disaster is critical, it is also 

increasingly clear that much of the attention should be on reducing vulnerabilities and 

expanding preparedness capacities in order to diminish risks and adverse impacts. 

Identification of hazards, planning for and taking mitigating action, and therefore 
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reducing chances of loss and injury is imperative at individual, household, and 

community levels. An integrated approach to reducing vulnerabilities would entail a 

fuller role of the state in reducing barriers and improving capacities. The systemic nature 

of risks experienced by vulnerable groups means that understanding and responding to 

both present and future sources of risk is significant. In the ten years left for the Sendai 

Framework goals, preparedness remains a central tenet in bolstering communities’ 

chances of withstanding unfavorable impacts of disasters.  
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Chapter V.  Conclusion 

 
We can get ready. That’s what we’ve got to do now. Get ready for what’s going to 

happen, get ready to survive it, get ready to make a life afterward.  

       Octavia E. Butler (1995, p55) 
 

Climate change, climate chaos, climate breakdown, and climate crisis. In recent 

time, these terms have come to appear more often in the public consciousness. In the last 

few years alone, the world and the U.S. witnessed historic wildfires, a record number of 

hurricanes, flood events, and increasingly intensified weather and climate disasters with a 

devastating winter storm affecting much of the U.S. in the early months of the new 

decade (AghaKouchak et al., 2018; Thompson, 2020). The adage of prevention being 

better than cure, and a dearth of nationally representative studies examining precursors of 

a disaster to understand household readiness and vulnerability were the chief motivations 

for embarking on this three-paper dissertation project.  

Disaster management is vital at different time points: before a disaster occurs, to 

during, to short and long-term recovery. As discussed in Chapter I, there are multiple 

levels of disaster preparedness- at the policy level, preparedness helps anticipate and 

address needs before a disaster and create adequate response mechanisms following the 

event, preparedness at the mezzo levels might seek to invest in commensurate 

infrastructure in terms of health, housing, and neighborhoods to be best equipped to resist 

damages due to disaster, and at the household and individual levels to have the capacity 

and resources to withstand a disaster and be able to restore functions after. This 

dissertation focused on the socio-cognitive, contextual, and policy correlates of disaster 

preparedness at the household level.  
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In an ideal world, the multiple dimensions examined in the three papers would 

have been included in the same research question. However, secondary data are seldom 

all-encompassing and enable the examination of only certain aspects. Therefore each of 

these three papers assessed distinct but related factors which, taken together, offer 

takeaways that can inform policy, practice, and research on disaster readiness and 

emergency management. This chapter offers overall considerations from the dissertation 

and key implications for social work policy, practice, and scholarship.  

While many of the reflections offered in this chapter focus on household 

preparedness, the associated factors traverse individual, contextual, and policy 

dimensions. It is also important to understand that many aspects at the other scales need 

to be in place for these household preparatory actions to work, and it will vary by the type 

of disaster as well (Zamboni & Martin, 2020). For instance, in a disaster like the one that 

took place in Texas in February 2021, homes without adequate heating and a lack of 

experience with severe cold rendered other preparatory actions insufficient. Further, 

looking at preparedness as separate and independent from issues of tackling inequality, 

climate change, and poverty is perhaps misguided and will only treat the symptom and 

not the underlying dimension of systemic and institutional barriers and inequities.  

Key questions after a large-scale disaster boil down to who is able to evacuate, 

who finds themselves stranded with little access to reserves, services, and help, and who 

is able to access the resources that can hold them and their families through a rough 

period. Personal responsibility during these events is key but will often encounter 

impediments if other infrastructure fails. In weather and climate extremes that led to the 

levee breaches in New Orleans during Hurricane Katrina and the failure of the electric 
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grid robbing people of electricity and heating in the severe winter storm in Texas in the 

early 2021, the commonalities of unequal impacts and disparate abilities of communities 

to respond owing to systemic injustices was heightened by the unheeded responsibility by 

the state to provide basic rights of water, electricity, and sound infrastructure (Klein, 

2021). In the absence of government administered systems in place, individual capacity is 

nearly almost always reliant on one’s socioeconomic status. Lower socioeconomic status 

does not make one less capable, but it certainly curtails the freedom to make quick 

modifications and adjustments when needed. 

This three-paper dissertation examined micro, mezzo, and macro correlates of 

disaster preparedness. Chapter I laid the foundation of the study, outlined key terms and 

constructs, and presented the overall flow of the dissertation and the specific aims. The 

dependent variable across the three papers was disaster preparedness at the household 

level. Chapter II examined individual socio-cognitive features of disaster self-efficacy, 

and contextual vulnerability factors; Chapter III examined social vulnerability and 

included structural aspects of housing and neighborhood, and Chapter IV expanded the 

discussion by including social welfare policy and social vulnerability factors in 

understanding the relationship with disaster preparedness.  

Implications for Social Work 

The Grand Challenges of Social Work underscore key societal challenges that 

social workers are faced with (GCSW, 2021). The challenge on Creating Social 

Responses to a Changing Environment is particularly cogent to this research and 

identifies disaster preparedness and response as a chief priority area for social work 

(Kemp & Palinkas, 2015). Further, takeaways from the research include improving the 
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reach and communication of timely disaster information through improved 

communication and technology, enhancing and ensuring economic and housing security 

to tide over shocks, and findings underscore the lasting impacts of racism and related 

oppression on households, depriving them of a fighting chance in the event of an added 

stressor such as a disaster. Consequently, this research has implications for multiple 

social work grand challenges such as harnessing technology for social good, building 

financial capability and assets for all, achieving equal opportunity and justice through fair 

housing and building inclusive communities with inferences for several other grand 

challenges such as eliminating racism and reducing extreme economic inequality 

(Coulton et al., 2015; GCSW, 2021; Lein et al., 2016; Metzger & Khare, 2019). A few 

practice, education, policy, and scholarship implications are discussed next.   

Practice 

As a practice-based profession, social work is uniquely positioned to reach 

communities most in need and connect them to resources and information about multiple 

facets of human services (Kemp & Palinkas, 2015; Mason et al., 2017). Particularly, for 

communities that are underserved and face a series of shocks and stressors, incorporating 

disaster preparedness and management information in the social work practitioner lexicon 

is vital in the face of dynamic social and environmental changes and worsened inequities 

in their wake. Disaster self-efficacy was associated with disaster preparedness in this 

study. Interventions aimed at improving clients’ and communities’ disaster self-efficacy 

as well as improving their preparedness through access to information, resources, 

interventions, and identification of barriers are examples of evidence based and 

cognitively informed strategies to tackle challenges that disasters could exacerbate. This 
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is especially important to advance the discipline’s presence in environmental social work 

because clinical social work tends to be underrepresented compared to macro social work 

on questions dealing with coupled natural and social environmental issues (Mason et al., 

2017). Practice interventions could take the form of improved disaster preparedness 

knowledge among social workers working with individuals, families, and households so 

that they can ensure their clients are well prepared for these additional, often unplanned 

for adverse events. These could also involve including questions on disaster self-efficacy 

and preparedness in routine hospital or client surveys particularly in disaster-prone areas.  

Social workers are also well positioned to identify populations in need and to 

ensure that resources and services are equitably distributed to aid households’ ability to 

deal with disasters. Social work practitioners can improve their own understanding of 

disaster preparedness and response in order to best examine where they can make the 

necessary connections to communities they work with or are embedded in, to build 

collaborative teams to aid community led and informed preparatory mechanisms.  

Higher socioeconomic status was associated with higher preparedness across the 

three studies. Housing is considered to be an important factor in advancing a mitigation 

strategy centered on creating and maintaining assets to deal with emergent environmental 

and social stresses (Fussell & Lowe, 2014; Kemp & Palinkas, 2015). Similar to previous 

studies (Lee & Van Zandt, 2019; Murti et al., 2014; Reale & Handmer, 2011) renters 

were less prepared than homeowners, and low quality homes and housing insecurity were 

associated with lower preparedness for socially vulnerable groups. Renters and those 

living in housing insecurity are statistically more likely to be people of color or those 

with limited means and have cascading effects such as employment insecurity which 
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further push households into poverty (Desmond, 2018; Desmond & Gershenson, 2016). 

This finding underscores the need to understand multiple sources of vulnerability that can 

compound to create intractable situations for communities in need. Safe and affordable 

housing is a human right and social work practitioners working on housing counseling 

services can be key conduits to ensuring disaster readiness elements are incorporated into 

housing decisions. 

The study also found that a reduction in respondents’ abilities or having 

caregiving responsibilities for a person with disability at home were associated with 

lower preparedness. Disaster policies in the U.S. prioritize support for persons with 

disability after a disaster (IOM, 2015) and social workers can play the role of a connector 

and interpreter of client needs to ensure the policies are responsive and preemptive. 

Results in Chapters III and IV suggest that social workers working with older adults can 

look to them as a reserve of past experience and need to ensure they have the necessary 

means and support in times of a disaster.  

Social workers are tasked with more than just service delivery. We work to build 

capacities among individuals, families, and communities, and are also mandated to 

advocate for changes in the social order that disenfranchise individuals, groups, and 

communities. As climate change affects these communities and cuts across multiple areas 

of work that social workers interface with, it is ever more important to understand the 

ramifications of these changes but also work to address the root causes. For instance, the 

fossil fuel industry is historically responsible for much of the greenhouse gas emissions 

that caused climate change. Examining the role of social work in promoting alternative, 

people centered approaches to degrowth or a regenerative growth model become 
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important points of consideration (Perera, 2017; Powers et al., 2019). Building 

capabilities at the local level and ensuring climate action while strengthening the social 

fabric through employment guarantees, housing, and healthcare among other social 

imperatives will be paramount in ensuring the best chances for all communities and 

individuals, and social workers can play a major role in organizing, advocating, and 

centering the needs of underserved communities (Alcott, 2013; Recognizing the Duty of 

the Federal Government to Create a Green New Deal, 2019; S. Rao & Teixeira, 2020).   

Education 

Social work education does not yet meet the needs of the day in terms of building 

future social workers’ skills and knowledge on issues of global environmental change 

including disaster management and response (Teixeira & Krings, 2015). The Educational 

Policy and Accreditation Standards (EPAS) from the CSWE have come to incorporate 

environmental justice as an important goal for social work education in addition to 

advancing human rights, social, and economic justice (Council on Social Work 

Education, 2015). Given that the environmental and social systems often work in tandem, 

it is imperative to appreciate the interconnections between social inequities, 

environmental degradation, and several biased outcomes. Infusing information on climate 

change, disaster impacts, and adaptive solutions in the upstream is important in kindling 

an interest in environmental social work among future practitioners and researchers 

(Kemp & Palinkas, 2015). Training of practitioners in schools of social work should 

expand the established person-in-environment perspective to include the natural 

environment (Kemp & Palinkas, 2015; Mason et al., 2017; S. Rao & Teixeira, 2020; 



149 
 

 
 

Teixeira & Krings, 2015) to inculcate interest and exposure to the roles that social 

workers can play across all ecological dimensions of the discipline.   

Policy and Scholarship 

The CSWE mandates social workers to work toward surmounting the root causes 

of inequality in society and by extension the social and environmental consequences of 

climate and weather related disasters for vulnerable populations (Healy, 2017; Krings et 

al., 2020; Mason et al., 2017). The emphasis of this study on social and contextual 

vulnerability and associations with disaster readiness falls squarely in an area where 

social workers can and should be more involved across scales (Krings et al., 2020).  

There is less than a decade left in the timeframe to achieve the United Nations 

Sustainable Development Goals and much of the progress has been less than adequate to 

meet the timeline. Many of these goals directly or indirectly address aspects of poverty 

alleviation, disaster readiness, response, and building community resilience to withstand 

shocks where social workers can distinctly make a difference (Healy, 2017; IASSW, 

2016). As articulated before, the social work grand challenge of creating social responses 

to a changing climate identifies disaster preparedness as a key priority and there is 

progression in studies and explorations on environmental and disaster related social work 

research in the U.S and internationally (Kemp & Palinkas, 2015; Krings et al., 2020; 

Mason et al., 2017). At the same time social work’s presence in disaster preparedness, 

response, and mitigation of factors contributing to climate change remains less prominent 

(IASSW, 2016). Opportunities abound to transform that, and it is vital to bring social 

work values and strengths to interdisciplinary collaborative interventions and research in 

improving public health messaging and preparedness activities at the individual, 
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household, and community levels. This is especially critical in the coming decade which 

is largely seen as a crucial time of investment and action in mitigating the impacts of 

runaway climate change to prevent the intensification of environmental disasters and 

associated impacts (IPCC, 2012, 2018; UNDRR, 2019).  

While this dissertation adds to scholarship on disaster preparedness using two 

nationally representative datasets, the analysis, results, and discussion highlight multiple 

avenues for further exploration. Some suggestions for future research to extend this work 

and address some limitations are discussed next.  

Disaster self-efficacy differed across socio-demographic groups, but Chapter II 

did not examine the multiplicative or mediating roles of self-efficacy. This relationship 

should be further examined to understand the mediating effects of self-efficacy on 

disaster preparedness among vulnerable groups. The NHS are nationally representative 

but cross-sectional, therefore while they present important and updated account of the 

preparedness culture in the U.S., longitudinal data examining some of these aspects of 

disaster self-efficacy can be useful in probing potentially causal relationships and 

whether efficacy can offset the effects of social vulnerability factors on disaster 

readiness.   

The AHS on the other hand, allow for longitudinal analysis of multiple housing 

and social vulnerability factors along with disaster preparedness. This presents the 

opportunity of an inquiry into social and structural inequities as well as how they factor 

into disaster readiness. This can include the long-term effects of multiple contextual 

vulnerability factors on disaster preparedness and also the effect of improved 

preparedness on changes in housing, neighborhood, or other social outcomes.  
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The role of welfare policies in disaster risk reduction as well as improving 

household and community resilience in the face of global environmental change needs to 

be examined further in the U.S. context (Béné, 2011). This can be done through 

qualitative and quantitative studies that can lend further nuance to the converging 

pressures faced by households and can inform how the safety net can be strengthened to 

better respond to emergent needs of the 21st century. Future studies should also examine 

the role of other welfare policies and their association with climate and environmental 

resilience. For instance, preliminary results from the Universal Basic Income (UBI) study 

in Stockton, California suggest that cash transfers to impoverished households reduced 

the income volatility and immediately improved the abilities of households to take 

decisions to better their lives (Lowrey, 2021). Internationally, studies suggest that 

expanding social protection helps improve capabilities among communities and assists 

them in absorbing distresses due to climate change including disasters (Davies et al., 

2013; Tenzing, 2020) and therefore this is a promising area of study in the U.S. context.  

A perturbing outcome across all the three papers in the dissertation was around 

women consistently being less prepared than men. Since women and feminine-presenting 

persons are traditionally underserved and discriminated in society and are also most 

disproportionately impacted by disasters, this is a key area that merits continuing 

attention. Despite growing interest and focus on a gendered analysis of social and 

environmental topics, gender-disaggregated data tends to be difficult to come by and 

even when present, seldom goes beyond the gender binary, thus rendering many gender 

and sexual minorities invisible (Gaillard, Gorman-Murray, et al., 2017; Gaillard, Sanz, et 

al., 2017). This is a critical area of work where social work researchers can focus on 
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ensuring these understudied and underserved groups are represented and understood in 

order to design interventions specific to their needs in the disaster continuum. Further, 

social workers should advocate for more expansive data collection procedures to 

understand the experiences of gender and sexual minorities through both quantitative and 

qualitative data.  

Last, within group analysis is important in order to understand the factors most 

relevant for particular race and ethnic groups and not necessarily in comparison with one 

another. For instance, for this study, the race variable was collapsed into three categories 

-white, Black, and a third category comprising Asian, Alaskan Native, Pacific Islanders, 

and American Indian owing to a highly skewed distribution with the last category having 

a small percentage in the national estimate. While done for statistical convenience, this 

can be problematic and erase the diversity within these groups. For instance, Asians 

comprised less than 5% of the AHS sample and include Chinese, Filipino, Asian Indians, 

Japanese, Korean, and multiple other nationalities and ethnicities. Including them with 

other groups obviates any potential for understanding how the key correlates examined in 

the dissertation pertain to these populations specifically in order to suggest policy 

direction. This study examined all the racial groups and therefore the comparisons were 

to those who identified as white only. This is not to ascribe this group with the position of 

the norm but was owing to the higher percentage of white only identified respondents in 

both nationally representative data. Further, due to many of the systemic factors of racism 

and inequities especially as identified in chapters III and IV, the policies and institutional 

support systems are not always cognizant of the needs of racial and ethnically 

disadvantaged groups and this contrast can highlight this difference. Future studies 
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should examine within-group disaster preparedness to understand the specificities of 

racial and ethnic minorities as well as those groups that were collapsed into a single 

category owing to a small sample size.  

Conclusion 

Climate change is now known to be the leading cause of more frequent and more 

intense extreme weather events. Preparedness at multiple levels to build capabilities to 

withstand these events and bounce back better is as crucial as tackling the processes that 

are causing these shifts to take place. Social vulnerability refers to the key sociopolitical, 

economic processes that shape power differentials in society and also factor into stress 

response. A common thread throughout this dissertation, social vulnerability is a key 

feature of the entitlements and capabilities of actors and needs to be centered in policy, 

practice, and scholarship to ensure social and environmental justice. At the same time, 

micro, mezzo, and macro level contextual realities cooccur, and interplay with these 

social vulnerabilities in their relationship with disaster preparedness. The three papers in 

the dissertation examine socio-cognitive, housing and neighborhood context, and welfare 

policy associations of disaster preparedness and presents implications for climate and 

disaster research. Specifically, the dissertation uses this ecological framing to posit that 

disaster self-efficacy, secure and good quality affordable housing, safe neighborhoods, 

and a robust social welfare policy are critical for improving capacities especially when 

they transpire, meet, and interact with social vulnerabilities among groups. Welfare and 

climate policies in the next decades need to tackle multiple faces of vulnerability to 

safeguard and build capabilities at all levels to ensure weather and climate related 
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disasters do not further push the historically and socially underserved into deprivation 

and peril.  
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Appendix A   

Disaster Preparedness Questions for Chapter II 
 
Table 1.A. Disaster Preparedness Indicators for Chapter II (National Household Surveys, 2018) 
 Question (Yes/No) 
1 Has your household developed and discussed an emergency plan that includes instructions for household 

members about where to go and what to do in the event of a local disaster? 
 

2 In the event of a disaster that required you to leave your area, would you need to rely on public transportation or 
the local authorities for transportation in order to leave? 
 

3 Do you know how you will get real-time alerts and warnings for disasters in your  community? 
 

4 Do you have homeowners or renter’s insurance for your residence? 
 

5 Do you have a flood insurance policy from the National Flood Insurance Program or from a private insurance 
company? 
 

6 Do you have money set aside for an emergency? 
7 Do you have enough supplies set aside in your home to get you through three days or more without power or 

running water and without transportation? 
8 Do you have emergency supplies already packed that you can grab easily in case you have to evacuate your 

home quickly? 
9 Do you have copies of critical documents, such as identification, insurance, and banking information, stored in a 

fireproof/waterproof location or stored electronically? 
 
Questions for disaster efficacy and control variables 
Response Efficacy: How much would taking steps to prepare, such as creating a household emergency plan, 
developing an evacuation and shelter plan, signing up for alerts and warning 
systems, or stocking up on supplies help you get through a disaster in your area? Would it help (read 1-5)? 
Self Confidence: How confident are you that you can take the steps to prepare for a disaster in your area? Would you 
say you are (read 1-5)? 
Experience of Disaster: Have you or your family ever experienced the impacts of a disaster? 
Information on disaster preparation: In the past six months, have you read, seen, or heard any information about 
how to get better prepared for a disaster?  
 

Disaster Preparedness Questions for Chapters III and IV 
 
Table 1.B. Disaster Preparedness Indicators for Chapters III and IV (American Housing Survey 
2017) 

 
1 Does household have available non-perishable food for 3 days? 

 
2 Does household have available at least 3 gallons or 24 bottles of water per person? 

 
3 In some disasters, household members will need to evacuate separately. Does your household have an agreed-

upon meeting point if that should happen? 
 

4 Do the members of your household have a plan for communicating in the event that cell phone service is 
disrupted? 
 

5 If you had to evacuate from your town or city to a safe place at least 50 miles away do you have enough 
reliable vehicles to carry all of your household members and a small amount of supplies such as clothes and 
food? 
 

6 Does your household have emergency supplies readily available to take with you if you have to evacuate your 
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home? 
 

7 Would you have access to your vital financial information and contact numbers if you had to evacuate your 
home? 
 

8 If you had to evacuate from your town or city to a safe place at least 50 miles away, do you have the financial 
resources, in terms of savings or available credit card balances, to meet expenses of up to $2,000? 
 

9 Do you have a generator to provide electricity in case there is a power outage? 

Note: (All questions are yes/no) 
 

 
 



198 
 

 
 

Appendix 2.A.  

Appendix for Chapter II 
 

 
 
Figure 2.1.A. Distribution of Cumulative Preparedness (Chapter II) 
 

 
 

 
Figure 2.2.A. Distribution of Adequate Preparedness  
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Figure 2.3.A. Distribution of Minimal Preparedness  
 
Table 2.1.A. Details of Multiple Imputation  
 
Variable Complete    Incomplete    Imputed Total 
Income 2813 2190 2190 5003 
Race 4293 710 710 5003 
Response efficacy 4849 154 154 5003 
Confidence 4835 168 168 5003 
Sex 4887 116 116 5003 
Older adults/persons 
with disability at home 4950 53 53 5003 
Number of adults at 
home 4862 141 141 5003 
Language 4831 172 172 5003 
Housing 4631 372 372 5003 
Previous Experience of 
disaster 4978 25 25 5003 
Disaster Information 4950 53 53 5003 
(complete + incomplete = total; imputed is the minimum across m of the number of filled-in observations.) 
 
Table 2.2.A. Correlation Matrix for study variables for chapter II 

2320

2500

0 500 1,000 1,500 2,000 2,500
frequency

1. Minimally prepared

0. Not minimally prepared

  Variables   (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9)   (10)   (11)   (12)   (13) 

 Preparedness 1.000 
 Income 0.194 1.000 
 Education 0.180 0.371 1.000 
 HH Sex -0.090 -0.105 0.040 1.000 
Number of Adults 0.014 0.097 -0.067 -0.026 1.000 
Older 
adults/Person with 

0.013 -0.051 -0.087 0.036 0.173 1.000 
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Supplementary Material:  
 
Tables 2.3.A- 2.5.A. Complete Case Analysis Models for Chapter II 
 
Results of Multiple Regression Models (Complete Case Analyses) 
 
In the complete case analysis (n=2,261), higher response efficacy and all levels of 

confidence in carrying out preparatory action were associated with cumulative 

preparedness. Compared to those who reported low response efficacy respondents 

reporting “a great deal” on the importance of taking preparatory action were 0.48 points 

more prepared (p<0.05), adjusting for social vulnerability indicators and other covariates. 

In terms of their self-assurance in being able to carry out these activities, compared to 

those who were not too confident, respondents who were somewhat, moderately, and 

extremely confident were all positively associated with higher preparedness. Among 

vulnerability indicators, there were a few statistically significant associations between 

socioeconomic status and household composition variables and disaster preparedness. 

Compared to the lowest income category, all levels of higher income were more likely to 

be better prepared (p<0.05) however education was not significantly associated with 

disaster readiness in the sample. Minority status was not significantly associated with 

preparedness when controlling for other covariates. Respondent sex and home ownership 

status however had a statistically significant association with preparedness. Compared to 

disability 
Lower capacity -0.101 -0.156 -0.139 0.045 -0.039 0.127 1.000 

Language 0.144 0.180 0.257 0.007 -0.146 -0.104 0.039 1.000 

 Response Efficacy 0.125 -0.021 0.031 0.114 0.081 0.032 -0.001 0.004 1.000 

 Self Confidence 0.341 0.160 0.174 -0.059 -0.073 -0.052 -0.098 0.241 0.114 1.000 

Experience of dis. 0.195 0.060 0.125 -0.032 -0.020 0.044 0.054 0.079 0.071 0.191 1.000 
 Disaster Info. 0.311 0.073 0.141 0.050 0.005 0.013 -0.035 0.002 0.097 0.181 0.158 1.000 

 Rent 0.279 0.243 0.227 0.014 0.001 0.003 -0.046 0.171 -0.027 0.160 0.068 0.117 1.000 
Children in HH -0.019 0.052 -0.019 0.035 0.141 0.016 -0.136 -0.110 0.135 -0.015 -0.038 -0.009 -0.056 
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men, women were -0.38 points less prepared, after adjusting for other variables in the 

study (p<0.001). Compared to those who rent, owning a home was associated with 0.78 

points higher disaster preparedness in the sample (p<0.001). The presence of a person 

with disability or older adults in the home, was not significantly associated with 

preparedness but respondent’s own reduced capacity was associated with lower 

cumulative preparedness (p<0.01). In terms of the control variables, receiving 

information on disaster preparedness within the last six months and prior experience of a 

disaster were both significantly associated with higher disaster preparedness (p<0.001 

and p<0.01).   

 
 
Table 2.3.A. Regression of cumulative preparedness over key covariates (complete case) 
n= 2261 
 

Cumulative Prep.  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval] 
Income (0-999) 0.000 . . . . . 
2.1000-2999 0.710 0.240 2.96 0.003 0.239 1.011 
3. 3000-4999 0.937 0.254 3.69 0.000 0.440 1.019 
4. 5000-7499 1.281 0.254 5.05 0.000 0.783 1.430 
5.7500-9999 1.199 0.281 4.27 0.000 0.649 1.374 
6.10000-15000 1.017 0.277 3.67 0.000 0.474 1.289 
7.15000 and over 0.957 0.271 3.53 0.000 0.426 1.303 
Education (Less than high 
school) 

0.000 . . . . . 

High school 0.153 0.391 0.39 0.696 -0.614 0.920 
Vocational/Some College 0.405 0.392 1.03 0.302 -0.364 1.173 
College graduate 0.269 0.394 0.68 0.495 -0.504 1.042 
Post grad 0.202 0.407 0.50 0.620 -0.596 1.000 
Sex(Male) 0.000 . . . . . 
Female -0.388 0.106 -3.67 0.000 -0.596 -0.181 
Race (white) 0.000 . . . . . 
Black/African American -0.187 0.161 -1.16 0.245 -0.502 0.128 
Asian -0.388 0.270 -1.43 0.152 -0.918 0.142 
AmIndian/Al.Native/Hawaiian
/Pac.Islander 

-0.259 0.323 -0.80 0.424 -0.893 0.375 

Number of adults 0.013 0.050 0.26 0.792 -0.084 0.110 

Older adults/Persons with 
disability at home (No) 

0.000 . . . . . 

Yes -0.009 0.144 -0.07 0.947 -0.291 0.272 
Lower Capacity (No) 0.000 . . . . . 
Yes -0.384 0.138 -2.79 0.005 -0.654 -0.114 
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Housing (Rent) 0.000 . . . . . 
Own 0.777 0.119 6.54 0.000 0.544 1.010 
Children under 18 (No) 0.000 . . . . . 
Yes -0.220 0.113 -1.95 0.052 -0.441 0.002 
Language English (No) 0.000 . . . . . 
Yes 0.021 0.235 0.09 0.930 -0.441 0.482 
Response efficacy (not much) 0.000 . . . . . 
2. somewhat 0.350 0.179 1.96 0.051 -0.001 0.700 
3. quite a bit 0.302 0.189 1.59 0.111 -0.069 0.673 
4. a great deal 0.488 0.170 2.87 0.004 0.155 0.820 
Confidence 0.000 . . . . . 
2. somewhat confident 0.550 0.240 2.29 0.022 0.080 1.020 
3. moderately confident 0.955 0.209 4.57 0.000 0.545 1.365 
4. extremely confident  1.318 0.209 6.31 0.000 0.909 1.728 
Experience of disaster (No) 0.000 . . . . . 
Yes 0.325 0.107 3.04 0.002 0.115 0.534 
Disaster Information (No) 0.000 . . . . . 
Yes 0.748 0.107 7.02 0.000 0.539 0.957 
Constant 3.200 0.427 7.49 0.000 2.362 4.038 
Mean dependent var 5.746 SD dependent var  1.953 
R-squared  0.3015 Number of obs   2261.000 
F-test   17.64 Prob > F  0.000 

 
 
 
Adequate Preparedness 

The logistic regression model regressing adequate preparedness on the key 

covariates was significant (F (28, 2233)= 6.86, p<0.001). In terms of adequate 

preparedness, those who reported quite a bit for response efficacy were two times more 

likely to be prepared compared to those who answered, ‘not much’ (p<0.05). Compared 

to those who were not confident about carrying out preparatory action, moderately 

confident and extreme confident respondents were two and four times more likely to be 

adequately prepared (p<0.001).  

Compared to those earning less than 1000 USD per month higher monthly income 

was two to seven times more likely to be prepared with the income category 5000-7499 

being most well prepared compared to the reference group after adjusting for other 

covariates in the study (p<0.01). Similar to cumulative preparedness, education was not 

significantly predictive of adequate preparedness. Race and language were not associated 
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with adequate preparedness. Women compared to men were 34% less likely to be 

adequately prepared (p<0.05). The number of adults at home, presence of older 

adults/persons with disability or children under 18 at home, and respondent’s own 

disability or reduced capacity were not significantly associated with adequate 

preparedness. Owning a house compared to renting the house was significantly predictive 

of being adequately prepared (OR= 2.57, t=5.18, p<0.001). Among the control variables 

only receiving information on disaster preparedness was statistically associated with 

adequate preparedness (p<0.001).  

 
Table 2.4.A. Logistic Regression of Adequate Preparedness over Key Covariates 
(Complete Case) N= 2261 
 
Adequate Prep.  OR  St.Err.  t-value  p-value  [95% Conf  Interval] 
Income (0-999) 1.000 . . . . . 
2.1000-2999 2.646 0.794 3.24 0.001 1.469 4.765 
3. 3000-4999 3.147 1.016 3.55 0.000 1.671 5.928 
4. 5000-7499 7.011 2.571 5.31 0.000 3.415 14.390 
5.7500-9999 5.384 2.182 4.15 0.000 2.432 11.918 
6.10000-15000 3.569 1.363 3.33 0.001 1.688 7.549 
7.15000 and over 3.444 1.169 3.64 0.000 1.770 6.700 
Education (Less 
than high school) 

1.000 . . . . . 

High school 1.627 0.693 1.14 0.253 0.706 3.750 
Vocational/Some 
College 

2.162 0.916 1.82 0.069 0.942 4.961 

College graduate 1.514 0.645 0.97 0.331 0.657 3.491 
Post grad 1.239 0.558 0.48 0.635 0.512 2.997 
Sex(Male) 1.000 . . . . . 
Female 0.656 0.118 -2.34 0.020 0.461 0.935 
Race (white) 1.000 . . . . . 
Black/African 
American 

0.803 0.197 -0.90 0.369 0.497 1.297 

Asian 1.104 0.499 0.22 0.827 0.455 2.678 
AmIndian/Al.Nati
ve/Hawaiian/Pac.I
slander 

0.602 0.293 -1.04 0.298 0.231 1.566 

Number of adults 1.102 0.088 1.22 0.224 0.942 1.288 
Older 
adults/Persons 
with disability at 
home 

1.000 . . . . . 

Yes 0.804 0.201 -0.87 0.384 0.492 1.314 
Lower Capacity 1.000 . . . . . 
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(No) 
Yes 0.829 0.174 -0.89 0.372 0.548 1.252 
Children under 18 
(No) 

1.000 . . . . . 

Yes 0.718 0.140 -1.69 0.090 0.489 1.054 
Language English 
(No) 

1.000 . . . . . 

Yes 1.000 0.314 0.00 0.999 0.541 1.850 
Response efficacy 
(not much) 

1.000 . . . . . 

2. somewhat 1.708 0.529 1.73 0.084 0.931 3.135 
3. quite a bit 2.090 0.683 2.25 0.024 1.101 3.968 
4. a great deal 1.570 0.429 1.65 0.099 0.918 2.683 
Confidence 1.000 . . . . . 
2. somewhat 
confident 

1.842 0.610 1.84 0.065 0.962 3.526 

3. moderately 
confident 

2.914 0.872 3.58 0.000 1.621 5.240 

4. extremely 
confident  

4.526 1.414 4.83 0.000 2.453 8.352 

Experience of 
disaster (No) 

1.000 . . . . . 

Yes 1.316 0.205 1.76 0.079 0.969 1.787 
Disaster 
Information (No) 

1.000 . . . . . 

Yes 1.407 0.247 1.95 0.052 0.997 1.984 
Housing (Rent) 1.000 . . . . . 
Own 2.574 0.470 5.18 0.000 1.800 3.681 
Constant 0.062 0.037 -4.66 0.000 0.019 0.199 
F adjusted test statistic F(9,2252) 1.331 p>0.05 
Goodness of fit Pearson χ2(2240) 2187.68 p>0.05 
Model F(28,2233) 6.86 p<0.001 
 
 
 
Minimal Preparedness 

The logistic model regressing minimal preparedness over independent and control 

variables in the study was statistically significant (F(28,2185) =6.07, p<0.001, N=2213). 

Respondents were considered minimally prepared based on the literature that considers 

the minimal preparatory measures to include food and water for a few days, adequate 

funds, and access to transportation. In the complete case analysis, higher levels of 

response efficacy were associated with higher likelihood of being at least minimally 

prepared compared to those who reported not much on response efficacy (p<0.05). 

Moderate and extreme confidence in ability to carry out preparatory action was 
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associated with 97% to up to three times the chances of being prepared on the bare 

minimum measures (p<0.05). Compared to the lowest income category, all other income 

categories were more likely to be minimally prepared (p<0.01-p<0.001). Respondents 

who had attended some college or vocational school were two times more likely to be 

minimally prepared compared to those who had completed less than high school 

(p<0.05). Women compared to men were 33% less likely to be at least minimally 

prepared (p<0.05). Compared to the base category, being Black or Asian decreased the 

chances of being at least minimally prepared (p<0.05). Having a child in the house under 

18 was associated with 42% lower likelihood of being prepared (p<0.01) when adjusting 

for other covariates. Compared to respondents who were renting their home, home 

ownership was associated with double the chances of being prepared for food, water, 

funds and access to transportation (p<0.01). Receiving information on preparedness in 

the previous months increased the chances of being at least minimally prepared 

(OR=1.46, p<0.05). Results of the logistic regression of minimal preparedness on 

independent variables are presented in Table 2.E. 

 
Table 2.5.A. Weighted Logistic Regression of Minimal Preparedness over Key 
Covariates (Complete Case) N= 2213 
 

Minimal Prep.   OR  St.Err.  t-
value 

 p-value  [95% Conf  Interval] 

Income (0-999) 1.000 . . . . . 
2.1000-2999 1.921 0.554 2.26 0.024 1.091 3.383 
3. 3000-4999 2.356 0.693 2.91 0.004 1.323 4.196 
4. 5000-7499 3.833 1.159 4.44 0.000 2.118 6.936 
5.7500-9999 5.678 1.978 4.99 0.000 2.868 11.242 
6.10000-15000 3.232 1.098 3.45 0.001 1.660 6.292 
7.15000 and over 3.766 1.194 4.18 0.000 2.023 7.012 
Education (Less than high 
school) 

1.000 . . . . . 

High school 1.455 0.711 0.77 0.443 0.558 3.792 
Vocational/Some College 2.795 1.361 2.11 0.035 1.076 7.264 
College graduate 1.824 0.892 1.23 0.219 0.700 4.757 
Post grad 2.131 1.085 1.49 0.137 0.785 5.784 
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Sex(Male) 1.000 . . . . . 
Female 0.674 0.103 -2.58 0.010 0.500 0.910 
Race (white) 1.000 . . . . . 
Black/African American 0.560 0.131 -2.48 0.013 0.354 0.886 
Asian 0.512 0.169 -2.03 0.043 0.268 0.978 
AmIndian/Al.Native/Hawaii
an/Pac.Islander 

0.850 0.358 -0.39 0.699 0.372 1.941 

Number of adults 0.979 0.070 -0.30 0.767 0.851 1.126 
Older adults/Persons with 
disability at home (No) 

1.000 . . . . . 

Yes 0.940 0.193 -0.30 0.762 0.627 1.407 
Lower Capacity (No) 1.000 . . . . . 
Yes 0.700 0.144 -1.74 0.082 0.468 1.047 
Children under 18 (No) 1.000 . . . . . 
Yes 0.586 0.093 -3.37 0.001 0.430 0.800 
Language English (No) 1.000 . . . . . 
Yes 0.976 0.318 -0.07 0.941 0.516 1.848 
Housing (Rent) 1.000 . . . . . 
Own 2.054 0.337 4.39 0.000 1.489 2.833 
Response efficacy (not 
much) 

1.000 . . . . . 

2. somewhat 2.016 0.516 2.74 0.006 1.220 3.332 
3. quite a bit 1.764 0.468 2.14 0.033 1.048 2.969 
4. a great deal 1.737 0.408 2.35 0.019 1.096 2.753 
Confidence 1.000 . . . . . 
2. somewhat confident 1.559 0.565 1.23 0.221 0.766 3.171 
3. moderately confident 1.976 0.654 2.06 0.040 1.032 3.783 
4. extremely confident  3.365 1.108 3.69 0.000 1.764 6.417 
Experience of disaster (No) 1.000 . . . . . 
Yes 0.995 0.151 -0.04 0.972 0.738 1.341 
Disaster Information (No) 1.000 . . . . . 
Yes 1.467 0.223 2.52 0.012 1.089 1.977 
       
Constant 0.054 0.035 -4.58 0.000 0.016 0.190 
F adj. test statistic F(9,2204) 0.592 p>0.05     
Goodness-of-fit Pearson 
χ2(2193) 

2213.88 p>0.05     

Model F(28,2185) 6.07 p<0.001     
       
       
       
       

 
Table 2.6.A. Variance Inflation Factor for Preparedness Across Conceptualizations 
 

     VIF   1/VIF 
Income   
2.1000-2999 2.586 .387 
3. 3000-4999 2.491 .402 
4. 5000-7499 2.558 .391 
5.7500-9999 1.882 .531 
6.10000-15000 2.045 .489 
7.15000 and over 2.274 .44 
Education   
High school 3.53 .283 
Vocational/Some 4.348 .23 
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College 
College graduate 4.76 .21 
Post grad 3.912 .256 
Female 1.055 .948 
Number of adults 1.091 .916 
Older 
adults/Persons with 
disability at home 

1.074 .931 

Lower Capacity 1.094 .914 
Language 1.261 .793 
2. somewhat 2.226 .449 
3. quite a bit 2.339 .427 
4. a great deal 2.747 .364 
Confidence   
2. somewhat 
confident 

2.335 .428 

3. moderately 
confident 

3.18 .314 

4. extremely 
confident  

3.504 .285 

 Experience of 
disaster 

1.086 .921 

 Disaster Info 1.09 .917 
 Home ownership 1.133 .883 
 Mean VIF 2.317 . 
 
 

 
 
Figure 2.3.A. Studentized Residuals Plot for OLS Regression of Cumulative 
Preparedness 
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Appendix 3.A. 

Supplementary material for Chapter III 
 
Table 3.1.A.  Correlation Matrix for Disaster Preparedness Measures Chapters III and 
IV 

  Variables   (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9) 
 (1) altcom_n 1.000 
 (2) foodav_n 0.098 1.000 
 (3) emwater_n 0.225 0.273 1.000 
 (4) evfin_n 0.032 0.144 0.088 1.000 
 (5) evinfo_n 0.143 0.180 0.119 0.227 1.000 
 (6) evkit_n 0.331 0.253 0.347 0.111 0.247 1.000 
 (7) evvehic_n 0.020 0.088 0.042 0.209 0.106 0.059 1.000 
 (8) evsep_n 0.522 0.118 0.185 0.052 0.160 0.305 0.048 1.000 
 (9) genert_nn 0.044 0.109 0.101 0.119 0.077 0.117 0.053 0.061 1.000 
 

 
Descriptive Statistics for Dependent Variables 
 

 
 
Figure 3.1.A. Distribution of Cumulative Preparedness (Chapter III and IV) 
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Figure 3.2.A. Distribution of Cumulative Preparedness (Chapter III and IV) 
 
Tables 3.2.A.-3.3.A. Interaction Models: Cumulative Preparedness 
 
Table 3.2.A. Regressing Cumulative Preparedness over Key Covariates, Housing Insecurity 
Interacting with Income 
 
C.Prep.  Coef.  St.Err. t-value  p-value [95% Conf 

Interval] 
Structural Vulnerability       
Housing Adequacy (Not 
Adequate) 

0.000 . . . . . 

1.  Adequate 0.449 0.068 6.56 0.000 0.315 0.583 
Housing Insecurity (No) 0.000 . . . . . 
1. Yes -0.370 0.113 -3.29 0.001 -0.590 -0.149 
Social Vulnerability       
Income (0-999) 0.000 . . . . . 
2. 1000-2999 0.183 0.059 3.10 0.002 0.067 0.299 
3. 3000-4999 0.485 0.062 7.87 0.000 0.364 0.606 
4. 5000-7499 0.554 0.064 8.60 0.000 0.428 0.681 
5. 7500-9999 0.581 0.069 8.49 0.000 0.447 0.716 
1.hinsecurity#2.income 0.247 0.132 1.87 0.061 -0.012 0.505 
1.hinsecurity#3.income 0.125 0.141 0.88 0.377 -0.152 0.402 
1.hinsecurity#4.incpme 0.130 0.144 0.90 0.367 -0.152 0.412 
1.hinsecurity#5.income 0.384 0.151 2.54 0.011 0.087 0.680 
Neighborhood Risk (No) 0.000 . . . . . 
1. Yes 0.170 0.056 3.02 0.003 0.059 0.280 
Education (Less than high 0.000 . . . . . 

11698

16015

0 5,000 10,000 15,000
Frequency

1. Minimally prepared

0. Not minimally prepared
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school) 
2. high school or some college 0.313 0.051 6.17 0.000 0.213 0.412 
3. diploma or assoc. degree 0.414 0.061 6.76 0.000 0.294 0.535 
4. grad/postgrad 0.261 0.056 4.68 0.000 0.152 0.370 
Race (white) 0.000 . . . . . 
2. Black Only -0.102 0.045 -2.28 0.023 -0.190 -0.014 
3. AmIn/AlaskaNative -0.168 0.057 -2.96 0.003 -0.279 -0.057 
Ethnicity Latinx (No) 0.000 . . . . . 
1. Yes -0.136 0.047 -2.92 0.004 -0.228 -0.045 
Sex (Male) 0.000 . . . . . 
1. Female -0.137 0.031 -4.45 0.000 -0.198 -0.077 
Age (15-35) 0.000 . . . . . 
36-55 0.198 0.046 4.28 0.000 0.107 0.289 
56-65 0.296 0.055 5.34 0.000 0.187 0.405 
66-85 0.166 0.087 1.91 0.056 -0.004 0.336 
Marital Status (Married) 0.000 . . . . . 
Widowed/Divorced/Separated -0.490 0.041 -11.88 0.000 -0.571 -0.409 
Never married -0.579 0.045 -12.77 0.000 -0.668 -0.490 
Number of persons at home 0.073 0.022 3.40 0.001 0.031 0.116 
Children at home  0.049 0.057 0.86 0.388 -0.063 0.161 
Older adults at home 0.227 0.070 3.24 0.001 0.090 0.364 
Persons with disability at 
home 

-0.241 0.037 -6.44 0.000 -0.315 -0.168 

Source of 
Information(family/friends) 

0.000 . . . . . 

2. Radio/TV 0.061 0.041 1.48 0.140 -0.020 0.142 
3. Internet -0.043 0.045 -0.95 0.340 -0.131 0.045 
Constant 4.037 0.119 33.99 0.000 3.805 4.270 
   
R-squared  0.089 Number of obs. 22125  
F-test   48.08 p-value- 0.000  

 
 
 
Table 3.3.A. Predictive Margins (Housing Insecurity#Income) Cumulative Preparedness 
  
   Margin  Linearized 

Std.Err. 
 t  P>t  [95%Conf.  Interval] 

hinsecure#incomer  
0#1. 0-999     4.673     0.052    89.830     0.000     4.571     4.775 
0#2. 1000-2999     4.856     0.034   144.660     0.000     4.790     4.922 
0#3. 3000-4999     5.158     0.033   155.700     0.000     5.093     5.223 
0#4. 5000-7499     5.227     0.035   150.510     0.000     5.159     5.295 
0#5. 7500-10436     5.254     0.039   133.400     0.000     5.177     5.331 
1#1. 0-999     4.303     0.103    41.870     0.000     4.101     4.504 
1#2. 1000-2999     4.733     0.063    75.610     0.000     4.610     4.855 
1#3. 3000-4999     4.913     0.079    62.150     0.000     4.758     5.068 
1#4. 5000-7499     4.987     0.084    59.610     0.000     4.823     5.151 
1#5. 7500-10436     5.268     0.095    55.330     0.000     5.081     5.455 
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Tables 3.4.A- 3.14.A. Interaction Models: Minimal Preparedness 
 
Table 3.4.A. Logistic Regression Analysis of Minimal Preparedness over Covariates, Housing 
Insecurity Interacting with Income 
 

Minimal Prep  OR  St.Err. t-value  p-value  [95% Conf  Interval] 
Structural Vulnerability       
Housing Adequacy (Not 
Adequate) 

1.000 . . . . . 

1.  Adequate 1.878 0.167 7.10 0.000 1.578 2.235 
Housing Insecurity (No) 1.000 . . . . . 
1. Yes 0.676 0.097 -2.74 0.006 0.511 0.895 
Social Vulnerability       
Income (0-999) 1.000 . . . . . 
2. 1000-2999 1.159 0.083 2.06 0.040 1.007 1.333 
3. 3000-4999 1.780 0.133 7.69 0.000 1.536 2.061 
4. 5000-7499 1.919 0.150 8.32 0.000 1.646 2.237 
5. 7500-10436 1.854 0.155 7.36 0.000 1.573 2.185 
1.hinsecurity#2.income 1.133 0.189 0.75 0.453 0.817 1.572 
1.hinsecurity#3.income 1.078 0.185 0.44 0.659 0.771 1.509 
1.hinsecurity#4.income 1.129 0.199 0.69 0.491 0.799 1.595 
1.hinsecurity#5.income 1.624 0.302 2.61 0.009 1.128 2.339 
Neighborhood Risk (No) 1.000 . . . . . 
1. Yes 1.078 0.073 1.12 0.262 0.945 1.231 
Education (Less than high 
school) 

1.000 . . . . . 

2. high school or some college 1.504 0.091 6.76 0.000 1.336 1.693 
3. diploma or assoc. degree 1.758 0.127 7.80 0.000 1.526 2.026 
4. grad/postgrad 1.555 0.105 6.54 0.000 1.363 1.775 
Race (white) 1.000 . . . . . 
2. Black Only 0.853 0.045 -3.00 0.003 0.770 0.946 
3. AmIn/AlaskaNative/Asian 1.069 0.071 1.01 0.310 0.939 1.217 
Ethnicity Latinx (No) 1.000 . . . . . 

1. Yes 1.083 0.057 1.51 0.130 0.977 1.202 
Sex (Male) 1.000 . . . . . 
1. Female 0.830 0.030 -5.09 0.000 0.772 0.891 
Age (15-35) 1.000 . . . . . 
36-55 1.319 0.072 5.05 0.000 1.185 1.469 
56-65 1.759 0.117 8.47 0.000 1.543 2.004 
66-85 1.861 0.194 5.97 0.000 1.518 2.282 
Marital Status (Married) 1.000 . . . . . 
Widowed/Divorced/Separated 0.777 0.037 -5.24 0.000 0.708 0.854 
Never married 0.735 0.039 -5.84 0.000 0.662 0.815 
Number of adults at home 0.870 0.022 -5.54 0.000 0.829 0.914 
Children at home (No) 1.000 . . . . . 
1.Yes 0.953 0.063 -0.73 0.465 0.838 1.084 
Older adults at home (No) 1.000 . . . . . 
1.Yes 1.264 0.105 2.83 0.005 1.074 1.486 
Person with disability at home 
(No) 

1.000 . . . . . 

1.Yes 0.705 0.031 -7.83 0.000 0.646 0.769 
Source of Info (Family/friends) 1.000 . . . . . 
2.Radio/TV 0.952 0.045 -1.06 0.289 0.868 1.043 
3.Internet 0.857 0.045 -2.94 0.003 0.774 0.950 
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Constant 0.226 0.033 -10.28 0.000 0.170 0.300 
                                         
Number of observations   21934                                        F-test                                   30.774 

 
Table 3.5.A. Predictive Margins Housing Insecurity#Income Minimal Preparedness 
  
   Margin  Std.Err.  t  P>t  [95%Conf.  Interval] 
hinsecure#incomer  
0#1. 0-999     0.331     0.013    24.670     0.000     0.305     0.358 
0#2. 1000-2999     0.363     0.009    41.840     0.000     0.346     0.380 
0#3. 3000-4999     0.462     0.009    49.000     0.000     0.444     0.481 
0#4. 5000-7499     0.480     0.010    47.550     0.000     0.460     0.500 
0#5. 7500-10436     0.472     0.012    40.140     0.000     0.449     0.495 
1#1. 0-999     0.254     0.024    10.610     0.000     0.207     0.301 
1#2. 1000-2999     0.307     0.016    18.980     0.000     0.275     0.338 
1#3. 3000-4999     0.389     0.019    19.950     0.000     0.351     0.427 
1#4. 5000-7499     0.417     0.022    18.890     0.000     0.373     0.460 
1#5. 7500-10436     0.494     0.026    18.660     0.000     0.442     0.546 
 

 
 

Table 3.6.A. Regressing Minimal Preparedness over covariates, Housing Insecurity interacting 
with Race 

Minimal prep.  Coef.  St.Err. t-value  p-value [95% Conf 
Interval] 

Structural Vulnerability       
Housing Adequacy (Not Adequate) 1.000 . . . . . 
1.  Adequate 1.878 0.167 7.10 0.000 1.578 2.235 
Housing Insecurity (No) 1.000 . . . . . 
1. Yes 0.853 0.045 -3.00 0.003 0.769 0.946 
1.hinsecurity#2.race 0.728 0.096 -2.41 0.016 0.562 0.942 
1.hinsecurity#3.race 0.649 0.120 -2.34 0.019 0.452 0.932 
Neighborhood Risk (No) 1.000 . . . . . 
1. Yes 1.079 0.073 1.13 0.259 0.945 1.232 
Social Vulnerability       
Income (0-999) 1.000 . . . . . 
2. 1000-2999 1.189 0.077 2.67 0.008 1.047 1.350 
3. 3000-4999 1.812 0.124 8.70 0.000 1.585 2.072 
4. 5000-7499 1.966 0.141 9.40 0.000 1.708 2.264 
5. 7500-10436 2.012 0.157 8.99 0.000 1.728 2.344 
Education (Less than high school) 1.000 . . . . . 
2. high school or some college 1.502 0.091 6.74 0.000 1.334 1.691 
3. diploma or assoc. degree 1.758 0.127 7.80 0.000 1.526 2.026 
4. grad/postgrad 1.554 0.105 6.53 0.000 1.362 1.774 
Race (white) 1.000 . . . . . 
2. Black Only 0.906 0.056 -1.61 0.108 0.803 1.022 
3. AmIn/AlaskaNative/Asian 1.148 0.085 1.85 0.064 0.992 1.327 
Ethnicity Latinx (No) 1.000 . . . . . 
1. Yes 1.080 0.057 1.46 0.144 0.974 1.198 
Sex (Male) 1.000 . . . . . 
1. Female 0.829 0.030 -5.11 0.000 0.772 0.891 
Age (15-35) 1.000 . . . . . 
36-55 1.322 0.072 5.09 0.000 1.187 1.472 
56-65 1.762 0.117 8.49 0.000 1.546 2.008 
66-85 1.863 0.194 5.97 0.000 1.519 2.285 
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Marital Status (Married) 1.000 . . . . . 
Widowed/Divorced/Separated 0.779 0.037 -5.21 0.000 0.709 0.855 
Never married 0.735 0.039 -5.82 0.000 0.663 0.815 
Number of persons at home 0.871 0.022 -5.52 0.000 0.829 0.915 
Children at home (No) 1.000 . . . . . 
Yes 0.956 0.063 -0.69 0.488 0.840 1.087 
Older adults at home (No) 1.000 . . . . . 
Yes 1.268 0.105 2.86 0.004 1.078 1.493 
Persons with disability at home (No) 1.000 . . . . . 
 Yes 0.705 0.031 -7.82 0.000 0.646 0.770 
Source of 
Information(family/friends) 

1.000 . . . . . 

2. Radio/TV 0.953 0.045 -1.02 0.308 0.870 1.045 
3. Internet 0.860 0.045 -2.87 0.004 0.776 0.953 
Constant 0.215 0.031 -10.83 0.000 0.163 0.284 
                                       
Number of obs   21934                                                         F(27,21907)                  

32.98*** 
 

Table 3.7.A. Predictive Margins Hinsecurity##Race 
   
   Margin  Std.Err.  t  P>t  [95%Conf.  Interval] 
hinsecure#racerec  
0#1. white Only     0.426     0.005    83.480     0.000     0.416     0.436 
0#2. Black Only     0.403     0.012    33.540     0.000     0.380     0.427 
0#3. Other races     0.457     0.016    28.680     0.000     0.426     0.488 
1#1. white Only     0.390     0.011    36.290     0.000     0.369     0.411 
1#2. Black Only     0.301     0.022    13.670     0.000     0.258     0.344 
1#3. Other races     0.325     0.034     9.560     0.000     0.258     0.392 
 

 
 

Table 3.8.A. Regressing Minimal Preparedness over Covariates, Housing Insecurity## Sex of 
Householder 

Minimal prep  OR.  
Linearized 

St.Err. 

t-value p-
value 

[95% Conf 
Interval] 

Structural Vulnerability       
Housing Adequacy (Not Adequate) 1.000 . . . . . 
1.  Adequate 1.881 0.167 7.12 0.000 1.581 2.238 
Housing Insecurity (No) 1.000 . . . . . 
1. Yes 0.878 0.058 -1.96 0.051 0.771 1.000 
H.Insecurity#Female 0.810 0.075 -2.26 0.024 0.675 0.972 
Neighborhood Risk (No) 1.000 . . . . . 
1. Yes 1.079 0.073 1.13 0.258 0.946 1.232 
Social Vulnerability       
Income (0-999) 1.000 . . . . . 
2. 1000-2999 1.186 0.077 2.63 0.009 1.044 1.346 
3. 3000-4999 1.806 0.123 8.66 0.000 1.580 2.065 
4. 5000-7499 1.963 0.141 9.38 0.000 1.705 2.260 
5. 7500-9999 2.006 0.156 8.95 0.000 1.722 2.336 
Education (Less than high 
school) 

1.000 . . . . . 

2. high school or some 
college 

1.502 0.091 6.73 0.000 1.334 1.691 
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3. diploma or assoc. degree 1.753 0.127 7.77 0.000 1.522 2.020 
4. grad/postgrad 1.553 0.105 6.52 0.000 1.360 1.773 
Race (white) 1.000 . . . . . 
2. Black Only 0.854 0.045 -3.00 0.003 0.770 0.947 
3. AmIn/AlaskaNative/Asian 1.070 0.071 1.02 0.310 0.939 1.218 
Ethnicity Latinx (No) 1.000 . . . . . 
1. Yes 1.081 0.057 1.48 0.139 0.975 1.200 
Sex (Male) 1.000 . . . . . 
Female 0.859 0.034 -3.80 0.000 0.794 0.929 
Age (15-35) 1.000 . . . . . 
36-55 1.319 0.072 5.06 0.000 1.185 1.469 
56-65 1.757 0.117 8.45 0.000 1.541 2.002 
66-85 1.861 0.194 5.96 0.000 1.517 2.283 
Marital Status (Married) 1.000 . . . . . 
Widowed/Divorced/Separated 0.779 0.037 -5.20 0.000 0.709 0.856 
Never married 0.734 0.039 -5.85 0.000 0.662 0.815 
Number of persons at home 0.871 0.022 -5.50 0.000 0.830 0.915 
Children at home (No) 1.000 . . . . . 
Yes 0.953 0.063 -0.74 0.462 0.838 1.084 
Older adults at home (No) 1.000 . . . . . 
Yes 1.265 0.105 2.83 0.005 1.075 1.489 
Persons with disability at home 
(No) 

1.000 . . . . . 

 Yes 0.704 0.031 -7.85 0.000 0.645 0.769 
Source of Info(family/friends) 1.000 . . . . . 
2. Radio/TV 0.952 0.045 -1.04 0.297 0.869 1.044 
3. Internet 0.860 0.045 -2.88 0.004 0.776 0.953 
Constant 0.215 0.031 -10.83 0.000 0.163 0.284 

    
Number of obs   21934 F-test   34.36*** 

 
 
Table. 3.9.A. Predictive Margins Housing Insecurity#Sex Minprep 
  
   Margin  L. Std.Err.  t  P>t  [95%Conf.  Interval] 
hinsecure#sex  
0#0. Male     0.443     0.006    68.150     0.000     0.430     0.455 
0#1. Female     0.408     0.006    64.410     0.000     0.395     0.420 
1#0. Male     0.413     0.014    29.750     0.000     0.385     0.440 
1#1. Female     0.333     0.013    26.350     0.000     0.308     0.357 

 
 

 
Table. 3.10.A. Regressing Minimal Preparedness over Covariates, housing insecurity#marital 
status 

 
Minimal prep  OR Linearized 

St.Err. 
 t-

valu
e 

 p-
value 

 [95% Conf 

Structural Vulnerability       
Housing Adequacy (Not Adequate) 1.000 . . . . . 
1.  Adequate 1.878 0.166 7.12 0.000 1.579 2.235 
Housing Insecurity (No) 1.000 . . . . . 
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1. Yes 0.907 0.063 -1.41 0.160 0.791 1.039 
H.Insecurity#2.married 0.763 0.082 -2.51 0.012 0.618 0.942 
H.insecurity#3. married 0.796 0.095 -1.90 0.057 0.630 1.007 
Neighborhood Risk (No) 1.000 . . . . . 
1. Yes 1.078 0.073 1.12 0.264 0.945 1.230 
Social Vulnerability       
Income (0-999) 1.000 . . . . . 
2. 1000-2999 1.182 0.077 2.58 0.010 1.041 1.342 
3. 3000-4999 1.800 0.123 8.60 0.000 1.574 2.058 
4. 5000-7499 1.958 0.141 9.34 0.000 1.701 2.255 
5. 7500-10436 2.005 0.156 8.94 0.000 1.721 2.335 
Education (Less than high 
school) 

1.000 . . . . . 

2. high school or some 
college 

1.502 0.091 6.74 0.000 1.334 1.691 

3. diploma or assoc. degree 1.754 0.127 7.78 0.000 1.523 2.021 
4. grad/postgrad 1.553 0.105 6.52 0.000 1.360 1.773 
Race (white) 1.000 . . . . . 
2. Black Only 0.854 0.045 -3.00 0.003 0.770 0.947 
3. AmIn/AlaskaNative/Asian 1.069 0.071 1.01 0.314 0.939 1.217 
Ethnicity Latinx (No) 1.000 . . . . . 
1. Yes 1.080 0.057 1.45 0.146 0.974 1.198 
Sex (Male) 1.000 . . . . . 
Female 0.829 0.030 -5.12 0.000 0.771 0.890 
Age (15-35) 1.000 . . . . . 
36-55 1.318 0.072 5.04 0.000 1.184 1.468 
56-65 1.756 0.117 8.44 0.000 1.541 2.001 
66-85 1.859 0.194 5.95 0.000 1.516 2.281 
Marital Status (Married) 1.000 . . . . . 
2. Divorced/Separated 0.816 0.042 -3.96 0.000 0.737 0.902 
3. Never Married 0.763 0.043 -4.76 0.000 0.683 0.853 
Number of persons at home 0.872 0.022 -5.48 0.000 0.830 0.916 
Children at home (No) 1.000 . . . . . 
Yes 0.951 0.062 -0.76 0.445 0.836 1.082 
Older adults at home (No) 1.000 . . . . . 
Yes 1.265 0.105 2.84 0.005 1.075 1.489 
Persons with disability at home 
(No) 

1.000 . . . . . 

 Yes 0.704 0.031 -7.85 0.000 0.645 0.769 
Source of Info(family/friends) 1.000 . . . . . 
2. Radio/TV 0.953 0.045 -1.04 0.298 0.869 1.044 
3. Internet 0.858 0.045 -2.92 0.003 0.774 0.951 
Constant 0.215 0.030 -10.86 0.000 0.163 0.284 
    
Number of obs   21934 F-test   33.099*** 

 
 

 
 
 
Table. 3.11.A. Predictive Margins Housing Insecurity#Marital Status 

  
   Margin  L. Std.Err.  t  P>t  [95%Conf.  Interval] 
hinsecure#married  
0#Married       0.455     0.007    61.350     0.000     0.440     0.469 
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0#Widowed/Divorced/Se
parated   

    0.407     0.009    47.850     0.000     0.391     0.424 

0#Never married       0.392     0.010    39.040     0.000     0.373     0.412 
1#Married       0.432     0.015    28.690     0.000     0.402     0.461 
1#Widowed/Divorced/Se
parated   

    0.326     0.016    20.370     0.000     0.295     0.357 

1#Never married       0.321     0.019    17.070     0.000     0.284     0.358 
 

 
 
 

Table 3.12.A. Regressing Minimal Preparedness over Covariates, Hinsecurity#Older Adults at 
Home 
 

Minimal Prep  OR  Linearized 
St.Err. 

 t-value  p-value  [95% Conf  Interval] 

Structural Vulnerability       
Housing Adequacy (Not 
Adequate) 

1.000 . . . . . 

1.  Adequate 1.886 0.167 7.15 0.000 1.585 2.245 
Housing Insecurity (No) 1.000 . . . . . 
1. Yes 0.718 0.040 -5.88 0.000 0.643 0.802 
H.Insecurity#older adults at 
home 

1.397 0.142 3.27 0.001 1.143 1.706 

Neighborhood Risk (No) 1.000 . . . . . 
1. Yes 1.081 0.073 1.15 0.250 0.947 1.233 
Social Vulnerability       
Income (0-999) 1.000 . . . . . 
2. 1000-2999 1.183 0.077 2.59 0.010 1.042 1.343 
3. 3000-4999 1.800 0.123 8.60 0.000 1.574 2.057 
4. 5000-7499 1.954 0.141 9.31 0.000 1.697 2.250 
5. 7500-9999 1.999 0.156 8.90 0.000 1.716 2.328 
Education (Less than high 
school) 

1.000 . . . . . 

2. high school or some college 1.499 0.091 6.70 0.000 1.331 1.687 
3. diploma or assoc. degree 1.751 0.127 7.74 0.000 1.519 2.017 
4. grad/postgrad 1.550 0.105 6.48 0.000 1.357 1.769 
Race (white) 1.000 . . . . . 
2. Black Only 0.854 0.045 -2.99 0.003 0.771 0.947 
3. AmIn/AlaskaNative/Asian 1.066 0.071 0.97 0.334 0.936 1.214 
Ethnicity Latinx (No) 1.000 . . . . . 
1. Yes 1.085 0.058 1.54 0.124 0.978 1.204 
Sex (Male) 1.000 . . . . . 
Female 0.830 0.030 -5.09 0.000 0.772 0.891 
Age (15-35) 1.000 . . . . . 
36-55 1.322 0.073 5.09 0.000 1.187 1.473 
56-65 1.759 0.117 8.46 0.000 1.543 2.005 
66-85 1.858 0.193 5.97 0.000 1.516 2.277 
Marital Status (Married) 1.000 . . . . . 
2. Divorced/Separated 0.778 0.037 -5.23 0.000 0.708 0.855 
3. Never Married 0.734 0.039 -5.86 0.000 0.661 0.814 
Number of persons at home 0.870 0.022 -5.56 0.000 0.828 0.914 
Children at home (No) 1.000 . . . . . 
Yes 0.954 0.063 -0.71 0.475 0.839 1.085 
Older adults at home (No) 1.000 . . . . . 
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Yes 1.203 0.101 2.19 0.028 1.020 1.419 
Persons with disability at home 
(No) 

1.000 . . . . . 

 Yes 0.708 0.032 -7.73 0.000 0.649 0.773 
Source of Info(family/friends) 1.000 . . . . . 
2. Radio/TV 0.955 0.045 -0.98 0.329 0.872 1.047 
3. Internet 0.861 0.045 -2.85 0.004 0.777 0.954 
Constant 0.223 0.032 -10.60 0.000 0.169 0.294 
Number of obs   21934 F-test   34.35 

 
 
 
 

Table 3.13.A. Predictive Margins Housing Insecurity#Older Adults 
  
   Margin  Std.Err.  t  P>t  [95%Conf.  Interval] 
hinsecure#olderadults at home  
0#No       0.412     0.008    54.210     0.000     0.397     0.427 
0#Yes       0.455     0.014    32.050     0.000     0.427     0.482 
1#No       0.339     0.012    28.400     0.000     0.315     0.362 
1#Yes       0.455     0.022    20.870     0.000     0.413     0.498 
 

 
Table 3.14.A. Regressing Minimal Preparedness Over Covariates, With All Significant 
Interactions 

 
Minprep  OR. Lineari

zed SE 
 t-

value 
 p-

value 
 [95% 
Conf 

 Interval] 

Structural Vulnerability       
Housing Adequacy (Not Adequate) 1.000 . . . . . 
1.  Adequate 1.872 0.167 7.04 0.000 1.572 2.229 
Housing Insecurity (No) 1.000 . . . . . 
1. Yes 0.799 0.144 -1.24 0.214 0.560 1.139 
Social Vulnerability       
Income (0-999) 1.000 . . . . . 
2. 1000-2999 1.209 0.086 2.66 0.008 1.051 1.391 
3. 3000-4999 1.908 0.142 8.66 0.000 1.649 2.209 
4. 5000-7499 2.102 0.163 9.59 0.000 1.806 2.447 
5. 7500-9999 2.051 0.170 8.68 0.000 1.744 2.412 
1.hinsecure#2.income 1.054 0.179 0.31 0.758 0.755 1.471 
1.hinsecure#3.income 1.013 0.180 0.08 0.940 0.716 1.435 
1.hinsecure#4.income 1.027 0.189 0.14 0.885 0.716 1.474 
1.hinsecure#5.income 1.483 0.292 2.00 0.045 1.008 2.181 
Race (white) 1.000 . . . . . 
2. Black Only 0.876 0.051 -2.26 0.024 0.782 0.982 
3. AmIn/AlaskaNative/Asian 1.132 0.081 1.73 0.083 0.984 1.304 
1.hinsecure#2.race 0.792 0.107 -1.72 0.086 0.608 1.033 
1.hinsecure#3.race 0.658 0.124 -2.22 0.026 0.454 0.952 
Sex (Male) 1.000 . . . . . 
Female 0.868 0.035 -3.51 0.000 0.802 0.939 
1.hinsecure#1.sex 0.867 0.085 -1.45 0.147 0.715 1.052 
Marital Status (Married) 1.000 . . . . . 
2. Divorced/Separated 0.799 0.041 -4.34 0.000 0.722 0.884 
3. Never Married 0.740 0.042 -5.31 0.000 0.662 0.827 
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1.hinsecure#2.marr~d 0.790 0.093 -2.00 0.045 0.627 0.995 
1.hinsecure#3.marr~d 0.950 0.121 -0.40 0.688 0.741 1.219 
Older adults at home (No) 1.000 . . . . . 
Yes 1.204 0.102 2.20 0.028 1.021 1.420 
1.hinsecure#olderadults 1.495 0.164 3.68 0.000 1.207 1.853 
Neighborhood Risk (No) 1.000 . . . . . 
1. Yes 1.077 0.073 1.10 0.270 0.944 1.230 
Ethnicity Latinx (No) 1.000 . . . . . 
1. Yes 0.976 0.050 -0.47 0.639 0.883 1.079 
Age (15-35) 1.000 . . . . . 
36-55 1.299 0.071 4.78 0.000 1.167 1.446 
56-65 1.732 0.115 8.25 0.000 1.520 1.973 
66-85 1.782 0.185 5.58 0.000 1.455 2.184 
Number of persons at home 0.854 0.021 -6.35 0.000 0.813 0.897 
Children at home (No) 1.000 . . . . . 
Yes 0.954 0.063 -0.72 0.474 0.839 1.085 
Persons with disability at home 
(No) 

1.000 . . . . . 

 Yes 0.698 0.031 -8.06 0.000 0.640 0.762 
Source of Info (family/friends) 1.000 . . . . . 
2. Radio/TV 0.967 0.045 -0.71 0.475 0.883 1.060 
3. Internet 0.883 0.046 -2.40 0.016 0.797 0.977 
Constant 0.325 0.045 -8.20 0.000 0.248 0.425 
    
Number of obs   21934 F-test   26.324 

 
 

Table 3.15.A. Sensitivity Analysis: Preparedness in Census Division 5- South Atlantic 
 

 Cumulative Prep. Minimal Prep. 
Variables  Coef. SE  p-

value 
  [95% CI] OR SE p-value 95% 

CI 
 

Structural Vulnerability           
Housing Adequacy (Not 
Adequate) 

0.000 . . . . 1.000 . . . . 

1.  Adequate 0.778 0.162 0.000 0.460 1.096 0.162 0.548 0.000 1.636 3.851 
Housing Insecurity (No) 0.000 . . . . . . . . . 
1. Yes -0.153 0.083 0.067 -0.317 0.011 0.083 0.079 0.032 0.672 0.983 
Neighborhood Risk (No) 0.000 . . . . . . . . . 
1. Yes 0.092 0.113 0.414 -0.129 0.314 0.113 0.114 0.298 0.675 1.128 
Social Vulnerability           
Income (0-999) 0.000 . . . . 1.000 . . . . 
2. 1000-2999 0.340 0.116 0.003 0.114 0.567 1.215 0.165 0.151 0.931 1.586 
3. 3000-4999 0.606 0.123 0.000 0.364 0.848 1.709 0.247 0.000 1.287 2.269 
4. 5000-7499 0.624 0.129 0.000 0.371 0.877 1.775 0.270 0.000 1.317 2.391 
5. 7500-9999 0.771 0.138 0.000 0.500 1.042 1.818 0.300 0.000 1.316 2.511 
Education (Less than high 
school) 

0.000 . . . . 1.000 . . . . 

2. high school or some 
college 

0.368 0.106 0.001 0.160 0.576 1.848 0.237 0.000 1.437 2.376 

3. diploma or assoc. degree 0.438 0.127 0.001 0.189 0.686 2.049 0.310 0.000 1.523 2.755 
4. grad/postgrad 0.450 0.115 0.000 0.225 0.674 2.180 0.309 0.000 1.650 2.879 
Race (white) 0.000 . . . . 1.000 . . . . 
2. Black Only -0.227 0.080 0.005 -0.385 -0.070 0.854 0.080 0.090 0.712 1.025 
3. 
AmIn/AlaskaNative/Asian 

0.286 0.142 0.045 0.007 0.565 1.527 0.257 0.012 1.097 2.124 

Ethnicity Latinx (No) 0.000 . . . . 1.000 . . . . 
1. Yes 0.031 0.100 0.756 -0.165 0.227 1.326 0.155 0.016 1.054 1.669 
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Sex (Male) 0.000 . . . . 1.000 . . . . 
1. Female -0.164 0.068 0.015 -0.297 -0.032 0.767 0.060 0.001 0.658 0.894 
Age (15-35) 0.000 . . . . 1.000 . . . . 
36-55 0.295 0.100 0.003 0.099 0.491 1.489 0.175 0.001 1.183 1.875 
56-65 0.562 0.123 0.000 0.320 0.804 2.041 0.295 0.000 1.537 2.711 
66-85 0.279 0.194 0.150 -0.101 0.658 1.811 0.400 0.007 1.175 2.792 
Marital Status (Married) 0.000 . . . . 1.000 . . . . 
Widowed/Divorced/Separat
ed 

-0.481 0.089 0.000 -0.656 -0.305 0.879 0.089 0.206 0.721 1.073 

Never married -0.477 0.098 0.000 -0.669 -0.285 0.792 0.092 0.044 0.632 0.994 
Number of persons at home 0.040 0.047 0.398 -0.052 0.132 0.829 0.045 0.000 0.746 0.921 
Children at home (No) 0.000 . . . . 1.000 . . . . 
Yes 0.075 0.119 0.531 -0.159 0.308 0.968 0.135 0.815 0.737 1.272 
Older adults at home (No) 0.000 . . . . 1.000 . . . . 
Yes 0.331 0.160 0.039 0.017 0.645 1.571 0.276 0.010 1.114 2.217 
Persons with disability at 
home (No) 

0.000 . . . . 1.000 . . . . 

 Yes -0.217 0.081 0.007 -0.375 -0.058 0.688 0.066 0.000 0.570 0.830 
Source of 
Information(family/friends) 

0.000 . . . . 1.000 . . . . 

2. Radio/TV 0.199 0.094 0.035 0.014 0.384 0.930 0.097 0.491 0.758 1.143 
3. Internet 0.171 0.106 0.108 -0.037 0.380 1.058 0.126 0.639 0.837 1.336 
Constant 3.403 0.260 0.000 2.894 3.913 0.137 0.045 0.000 0.072 0.262 
      
R-squared  0.110     
F(25, 4596) 15.22*** 

 
   F(25, 4558)= 9.82*** 

Observations 4621    4583 
*** p<.001, ** p<.01, * p<.05 
 
Table 3.16.A. Sensitivity Analysis: Preparedness in Census Division 7- West South Central 

 
 Cumulative Prep. Minimal Prep. 
Variables  Coef.  

St.Err. 
 p-value [95% Conf 

Interval] 
 OR.  St.Err.  p-value [95% Conf 

Interval] 
Structural Vulnerability           
Housing Adequacy (Not 
Adequate) 

0.000 . . . . 1.000 . . . . 

1.  Adequate 0.341 0.153 0.026 0.041 0.640 1.739 0.342 0.005 1.183 2.557 
Housing Insecurity (No) 0.000 . . . . 1.000 .   . . . 
1. Yes -0.205 0.106 0.053 -0.413 0.002 0.766 0.092 0.026 0.605 0.969 
Neighborhood Risk (No) 0.000 . . . . 1.000 . . . . 
1. Yes -0.077 0.124 0.532 -0.320 0.165 0.830 0.120 0.197 0.626 1.102 
Social Vulnerability           
Income (0-999) 0.000 . . . . 1.000 . . . . 
2. 1000-2999 0.341 0.135 0.012 0.076 0.606 1.320 0.218 0.094 0.954 1.825 
3. 3000-4999 0.522 0.145 0.000 0.238 0.806 1.738 0.308 0.002 1.228 2.459 
4. 5000-7499 0.592 0.160 0.000 0.279 0.906 2.142 0.407 0.000 1.476 3.109 
5. 7500-9999 0.807 0.168 0.000 0.478 1.136 2.559 0.530 0.000 1.705 3.840 
Education (Less than high 
school) 

0.000 . . . . 1.000 . . . . 

2. high school or some 
college 

0.303 0.130 0.020 0.048 0.557 1.301 0.191 0.073 0.975 1.735 

3. diploma or assoc. degree 0.451 0.163 0.006 0.132 0.771 1.410 0.264 0.067 0.976 2.036 
4. grad/postgrad 0.223 0.148 0.131 -0.066 0.512 1.446 0.246 0.030 1.036 2.018 
Race (white) 0.000 . . . . 1.000 . . . . 
2. Black Only 0.098 0.105 0.351 -0.108 0.305 0.990 0.127 0.938 0.770 1.273 
3. AmIn/AlaskaNative/Asian -0.117 0.152 0.440 -0.415 0.180 1.094 0.209 0.640 0.752 1.591 
Ethnicity Latinx (No) 0.000 . . . . 1.000 . . . . 
1. Yes -0.177 0.108 0.099 -0.389 0.034 0.877 0.107 0.284 0.690 1.115 
Sex (Male) 0.000 . . . . 1.000 . . . . 
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1. Female -0.095 0.086 0.269 -0.263 0.073 0.830 0.082 0.060 0.683 1.008 
Age (15-35) 0.000 . . . . 1.000 . . . . 
36-55 0.288 0.124 0.020 0.046 0.530 1.326 0.186 0.044 1.007 1.745 
56-65 0.416 0.149 0.005 0.124 0.708 1.678 0.300 0.004 1.182 2.383 
66-85 0.208 0.245 0.395 -0.271 0.688 1.909 0.565 0.029 1.069 3.412 
Marital Status (Married) 0.000 . . . . 1.000 . . . . 
Widowed/Divorced/Separate
d 

-0.677 0.122 0.000 -0.916 -0.438 0.692 0.091 0.005 0.534 0.896 

Never married -0.664 0.128 0.000 -0.915 -0.413 0.729 0.104 0.027 0.552 0.964 
Number of persons at home 0.005 0.061 0.941 -0.114 0.123 0.843 0.057 0.012 0.739 0.963 
Children at home (No) 0.000 . . . . 1.000 . . . . 
Yes -0.017 0.148 0.907 -0.308 0.273 0.890 0.146 0.475 0.645 1.226 
Older adults at home (No) 0.000 . . . . 1.000 . . . . 
Yes 0.191 0.197 0.332 -0.195 0.576 1.106 0.268 0.679 0.687 1.779 
Persons with disability at 
home (No) 

0.000 . . . . 1.000 . . . . 

 Yes -0.336 0.105 0.001 -0.541 -0.130 0.612 0.075 0.000 0.481 0.778 
Source of 
Information(family/friends) 

0.000 . . . . 1.000 . . . . 

2. Radio/TV 0.039 0.118 0.741 -0.192 0.270 0.891 0.113 0.365 0.695 1.143 
3. Internet -0.163 0.129 0.209 -0.416 0.091 0.818 0.120 0.170 0.614 1.090 
Constant 4.391 0.299 0.000 3.805 4.978 0.357 0.123 0.003 0.182 0.700 
Observations 3108      3081 
R-squared  0.103       
F(25, 3083)= 9.84, p<0.001      F(25, 3056)= 6.17, p<0.001  
        

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


