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Abstract
Our paper delves into households’ disaster preparedness in Hawai‘i. The primary purpose of our case study is to inform
State authorities and emergency management agencies about the extent of disaster preparedness and households’ compli-
ance with the Hawai‘i Emergency Management Agency’s (HIEMA) recommendation to stockpile 14 days of essential sup-
plies. Through an extensive review of the literature and within the context of adaptive systems theory and social
cognition theory, we examined the influence of several socio-cognitive factors on the extent of actual preparedness and
households’ compliance. We employed proportional opt-in panels and conducted phone interviews, yielding a sample of
1,006 households across the state. Our study involved four analytical stages: the first two assessed the current status of
households’ compliance across the State and predicted the likelihood of households’ adherence to HIEMA’s recommenda-
tion to stockpile essential supplies. The third and fourth stages were designed to empirically explore the association
between perceived and actual preparedness and to identify socio-cognitive factors that significantly predict the extent of
household preparedness for food, water, and medical supplies. Our findings indicated an overwhelmingly low rate of house-
hold compliance with the State’s recommended stockpiling in Hawai‘i. We detected several significant socio-cognitive fac-
tors that predict the extent of households’ stockpiling of essential supplies and the likelihood of household compliance.
Finally, our findings reaffirmed the existence of a moderate relationship between perceptions and preparedness actions.
Overall, informed by an extensive conceptual and analytical framework, we suggest that targeted communication campaigns
emphasizing region-specific emergency preparedness recommendations, educational and training programs, and community-
based practices, as well as introducing financial incentives for vulnerable households, would subsequently increase house-
holds’ overall compliance rate in Hawai‘i.
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Introduction
Hawai‘i faces a growing number of natural threats to food, water, and public health that are attributed to climate change
(Frazier et al. 2023). Hurricanes, tsunamis, flash floods, earthquakes, volcanic eruptions, and wildfires are the most common
natural hazards in Hawai‘i. Since 2004, Hawai‘i has encountered two federally declared disasters per year (Borenstein and
Calvan 2023). The latest catastrophic wildfire incident in Maui revealed systemic inadequacies in response, and the limited
extent of household disaster preparedness resulted in the loss of more than 100 lives and the devastation of the historic town of
Lahaina. Despite the warning signs of climate change causing unprecedented levels of drought and fire on the islands
(Borenstein and Calvan 2023; Frazier et al. 2023), until 2023, wildfires were rated as “low-risk” for people and “medium-
risk” for properties by All Hazard Identification, Vulnerability, and Risk Assessment (2022).

The State of Hawai‘i faces specific challenges due to its geographic isolation, leading to significant delays in federal sup-
port during and after catastrophic events. There have been practical failures in implementing federal guidelines due to gaps in
knowledge of Hawai‘i’s unique characteristics and needs. For example, the National Response Framework (NRF) provides a
guide for national disaster response, outlining tiered responses and partnerships during natural disasters. However, NRF
guidelines have limitations in Hawaii; for instance, the recommended tiered emergency response and effective partnership
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engagement in neighboring states and other districts are often impractical due to Hawai‘i’s remote location. Additionally,
logistical challenges on the islands, caused by mountainous terrain, add further strain to federal and local response efforts.
Local stakeholders frequently question the relevance of current federal guidelines and assessment tools and strongly call
for region-specific measures that evaluate local practices. Metrics tailored to the region would improve community risk
assessments and the evaluation of local emergency services. Moreover, existing practices contribute to knowledge gaps
through ineffective communication campaigns, insufficient training programs, and limited outreach resources, often failing
to account for Hawai‘i’s cultural diversity and population vulnerability.

Informed by past events and recognizing the numerous structural and cultural challenges, as well as Hawai‘i’s unique haz-
ard profile, the State of Hawai‘i took the initiative to recommend a structural change. Since 2017, the Hawai‘i Emergency
Management Agency (HIEMA) has strongly recommended that every household across the state maintain a minimum
14-day supply of food, water, and medicines. The unique characteristics of Hawai‘i have influenced this recommendation.
However, adhering to the 14-day emergency supply presents several challenges, including placing a financial burden on
households and significantly increasing public spending on the development of public storage facilities across the islands.

This case study aims to inform State authorities and emergency management agencies about household disaster prepared-
ness and examine how socio-cognitive, structural, and cultural factors influence actual disaster preparedness and household
compliance in Hawai‘i. HIEMA’s initiative to raise the essential supply threshold was based on Hawai‘i’s unique character-
istics; however, the impact of this change has never been assessed or explained in academic literature. Specifically, the extent
of disaster preparedness and compliance with recommended essential supply stockpiles has not been systematically evaluated
at the State level. In this paper, we will analyze households’ adherence to HIEMA’s recommendations for 14-day water, food,
and medical supplies across Hawai‘i’s counties. Additionally, relying on the frameworks of adaptive systems theory (AST)
and social cognitive theory (SCT), we will empirically explore the factors that predict households’ likelihood of complying
with the 14-day storage recommendations. We will also examine any gaps between perceived and actual preparedness and
investigate socio-cognitive factors—such as perceptions of hazard risks, attitudes toward the importance of stockpiling sup-
plies, familiarity with emergency guidelines, and awareness of the State’s recommendations—that influence the level of
actual preparedness in water, food, and medical supplies.

Literature Review

Disaster Preparedness and Compliance in Hawai‘i
Disaster preparedness refers to the knowledge, perceptions, intentions, abilities, and actions of individuals, households, commu-
nities, organizations, and governments to effectively prepare for, respond to, and recover from disasters (Levac, Toal-Sullivan,
and OSullivan 2012). Typically, the recommended amount of essential supply stockpiles is regulated by state and federal agen-
cies. At the federal level, the Federal Emergency Management Agency (FEMA) recommends a 3-day supply of essential items.
In contrast, at the state level, HIEMA increased the recommended emergency supply stockpiling from 7 days to 14 days due to
the State’s remote location and the potential for damage to key infrastructure (e.g., harbors, storage facilities) that could cause
significant delays in the federal response.

Limited academic research examined the factors affecting households’ compliance with HIEMA’s recommendations and
predicting the extent of household disaster preparedness in Hawai‘i. Several studies, however, examined several dimensions
of emergency management, some of which are beyond the scope of this paper. Notably, a few studies have emphasized the
importance of coordination among intergovernmental agencies, the private sector, and the media in preparing for, and
responding to, natural and human-made disasters (Prizzia 2006, 2008). Others highlighted the need for additional funding
for family emergency preparedness, community response, and training for response coordinators (Prizzia and Helfand
2001). Some research has focused on the recommended evacuation plans (Kim, Pant, and Yamashita 2015), logistical con-
straints, and remedial supply chain practices vital for the recovery stage (Shen et al. 2022), as well as attitudes toward pre-
paredness (Strid et al. 2022). To our knowledge, no research has focused on the socio-cognitive factors that affect disaster
preparedness in Hawai‘i; however, a few professional reports have descriptively assessed household compliance rates. For
instance, the Community Assessment for Public Health Emergency Response report (Guest et al. 2023) found that only
14% of households in Kauai County appear to comply with the 14-day essential supplies stockpiling, while the Hurricane
Behavioral Survey (2018) concluded that only 29% of the households across the State comply with HIEMA’s recommenda-
tion. An older report (before the change in HIEMA’s recommended guidelines), the Public Awareness Project report revealed
that the households had enough food and water supplies stored for 10.5 days (C&C of Honolulu= 9.1 days, Maui County=
10.4 days, Kauai County= 11.1 days, and Hawai‘i County= 11.2 days). The majority of households in Hawai‘i adhere to the
federal guidelines (i.e., 3 days of water, food, and medical supplies), yet they are well below the state’s recommendations. To
further analyze the reasons for the low compliance rates, it is important to examine the differences between perceived and
actual preparedness.

Perceived vs. Actual Preparedness
Preparedness is linked to cognitive functions (De Young and Peters 2016; Gowan, Kirk, and Sloan 2014). Perceptions, inten-
tions, and actions of preparedness are part of a complex cognitive mechanism associated with awareness, beliefs, perceptions,
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intentions, attitudes, and experience (Gowan, Kirk, and Sloan 2014). Numerous studies have identified the implications of the
difference between perceived and actual preparedness (Basolo et al. 2009; De Young and Peters 2016; Mulilis and Lippa,
1990; Russell, Goltz, and Bourque 1995). Perceived preparedness is the subjective conception grounded in how individuals
think or feel that their household has taken preventive actions to respond to a disaster (Bradford et al. 2012; Brown et al.
2024). On the other hand, actual preparedness refers to the quantifiable extent of disaster preparedness, based on objectively
reported household stockpiles of water, food, and medical supplies.

There is much ambiguity among scholars about the relationship between perceived and actual preparedness. A few have
noted discrepancies in the direction and magnitude of the association between the two, while others have concluded that per-
ceptions of preparedness serve as a reliable proxy for actual preparedness (Russell, Goltz, and Bourque 1995). A series of
intervening factors, such as hazard risk perception, could significantly moderate the explanatory power of perceptions of pre-
paredness (Paton, Smith, and Johnston 2000). Individuals who perceive a low risk of hazards in their community are more
likely to self-report that they are adequately prepared, even if they lack awareness of general preparedness guidelines.
Perceptions of low risk are associated with an inverse relationship between perceived preparedness and actual preparedness
(De Young and Peters 2016; Paton, Smith, and Johnston 2000) and are influenced by the level of public concern regarding
natural hazards (Etkin, 2019). Overall, mainstream literature suggests a distinction between actual and perceived prepared-
ness, with a weak to moderate relationship (Basolo et al. 2009; Bradford et al. 2012; Brown, Largey, and McMullan,
2021; Brown et al. 2024).

Socio-cognitive Factors and Disaster Preparedness
Factors such as risk perception, awareness, acknowledgment of the importance of essential supply stockpiling, familiarity
with the general emergency preparedness guidelines, and awareness of the government’s recommendations are cognitive fac-
tors that could affect the likehood compliance, as well as the extent of actual preparedness (Espina and Teng-Calleja 2015;
Ferrer and Klein 2015; Parsons and Lykins 2022; Ripley 2009; Rosenstein 2004; Suryaratri et al. 2020; Van Fenema 2005).
On that note, Lee and Lemyre (2009) argued that individuals are motivated to prepare for disasters based on their cognitive
reactions to hazard risk. Cognitive reactions generate subjective perceptions of the probability of natural hazard occurrence in
specific spatial domains (e.g., neighborhoods and communities) (Gomez Zapata et al. 2022). Typically, perceptions of hazard
risks are influenced by past experiences, media coverage, cultural beliefs, level of knowledge, and other socio-structural and
socio-cultural factors. For instance, Ripley (2009) examined individuals’ cognitive mechanisms of decision-making before a
catastrophic event, while Espina and Teng-Calleja (2015) focused on how cognition could affect the extent of disaster pre-
paredness controlled by an array of cultural characteristics (i.e., norms, beliefs, and ideas).

Perceptions of hazard risk have frequently been used as predictors in preparedness models (Ferrer and Klein 2015; Parsons
and Lykins 2022). The correlation between actual preparedness and risk perception comes with significant complexity; a few
studies found an insignificant effect of hazard risk perceptions on disaster preparedness (Bourque et al. 2013; Hung 2019;
Mabuku et al. 2018), while others found evidence of significance (DeYoung and Peters 2016; DeYoung et al. 2019). The
psychological literature has attributed such ambiguous results to heuristics (cognitive shortcuts). In brief, heuristics generate
a probability of neglect bias based on which individuals tend to overestimate the risk of catastrophic events with a very low
probability of occurrence, while they underestimate the risk of catastrophic events that are more likely to occur (Gigerenzer
and Gaissmaier 2011; Slovic and Peters 2006; Sunstein 2002).

Besides the hazard risk perceptions, the intentionality of adequate preparedness is informed by one’s capacity to acknow-
ledge the importance of having essential supplies stockpiled. The literature suggests that acknowledging the importance of
storing essential supplies has a significant positive effect on the extent of actual preparedness and compliance (Westman et al.
2024). Further, information on ideal types of disaster preparedness at the local level is a vital component in reducing the risk
of loss of life and infrastructure damage caused by catastrophic events (Suryaratri et al. 2020). Such ideal types take the form
of Federal and State recommendations that aim to regulate a framework of disaster preparedness at the national and state
levels. Therefore, familiarity with the general emergency preparedness guidelines and awareness of the State’s recommenda-
tions for stockpiling essential supplies are crucial factors in predicting the extent of households’ actual preparedness and com-
pliance. Several studies have found that familiarity with and awareness of general guidelines enhance the likelihood of
minimizing the impact of disasters in households and communities (Cross 2003; Hargono et al. 2023). We expect that aware-
ness of state-specific recommendations for essential supplies stockpiling is positively associated with the extent of actual pre-
paredness (Basolo et al. 2009; Hurnen and McClure 1997) and increases the likelihood of compliance in the State of Hawai‘i.
Finally, public attitudes toward the state’s priorities, with an emphasis on emergency preparedness services and infrastructure
(i.e., public storage), periodically inform the government and private sector about practices that would enhance the extent of
actual preparedness and compliance in regional settings (Siegfried et al. 2017).

Socio-demographic Characteristics and Disaster Preparedness
Numerous studies recognized the influence of demographic, social, cultural, economic, and geospatial determinants in explor-
ing, describing, and explaining the phenomenon of disaster preparedness (Anderson-Berry and King 2005; Enarson 2007;
Kim and Kim 2022; Kohn et al. 2012). The examination of socioeconomic and demographic variables is crucial for identi-
fying vulnerable populations more susceptible to the aftermath of disasters. Due to structural inequities inherent in socio-
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ecological systems, vulnerable groups appear to be significantly less prepared and less resilient to disasters (Kirschenbaum
2002; Nikkanen, Räsänen, and Juhola 2021.). Statistical models examining disaster preparedness often include income, edu-
cational attainment, homeownership, years of residence, presence of infants, presence of elders, and presence of people with
disabilities in the household. Such models are occasionally complemented by demographic characteristics such as gender,
race, ethnicity, and marital status.

Socioeconomic factors at the household level are significant predictors of disaster preparedness (Brown et al. 2024;
Donner and Lavariega-Montforti 2018). Household income has been consistently found to be strongly associated with the
extent of actual preparedness (Cutter 2012; Działek et al. 2016; Lee et al. 2009; Martins et al. 2019; Nikkanen, Räsänen,
and Juhola 2021; Oulahen, Shrubsole, and McBean 2015; Zamboni and Martin 2020). Additionally, relevant studies claim
that educational attainment positively influences household disaster preparedness (Hoffman and Muttarak 2017). Further,
years of residence, homeownership, and household size frequently appear as significant predictors of disaster preparedness.
For instance, a few studies found that years of residence in a community increase the extent of disaster preparedness (Adeola
2009), while others have highlighted inconsistent effects of years of residence on the extent of disaster preparedness (Kapucu
2008). Homeownership shows greater consistency in its significance and association, as a range of studies indicate its positive
effect on households’ preparedness (Adeola 2009; Kohn et al. 2012; McCarthy and Friedman 2023).

Furthermore, regionality is another significant factor influencing households’ emergency preparedness. Households in
regions with frequent catastrophic events are expected to be better prepared (Nikkanen, Räsänen, and Juhola 2021). On
that note, however, Howe (2018) detected a broad variation in preparedness across historically high-risk regions across
the United States. For instance, according to FEMA’s Risk Index,1 Hawai‘i County is at the 98th percentile for hazard risk
among all counties nationwide. Compared to all other counties in the State, Hawai‘i County (Big Island) is at a higher
risk for earthquakes, flooding, tsunamis, and wildfires.2 Hence, we would expect households in Hawai‘i County to be better
prepared and more compliant with the state’s recommendations than households in all other counties combined.

Moreover, the literature reveals contradictory evidence regarding the association between race and ethnic categories and
levels of preparedness. Several studies have found that minority groups tend to be less prepared (Carter-Pokras et al. 2007;
Fothergill, Maestas, and Darlington 1999), while others have found higher levels of preparedness for essential supplies among
minority ethnic groups in the United States (Eisenman et al. 2006). Nikkanen, Räsänen, and Juhola (2021). For instance, Rao
et al. (2024) reported that the extent of disaster preparedness among Asian, Pacific Islander, and Desi Americans is lower than
that of other racial and ethnic categories in the United States. However, Torris-Hedlund (2019), McCubbin et al. (2013), and
Walshe and Nunn (2012) argued that Native Hawaiians have greater awareness and a deeper understanding of the risks and
have established a strong tradition of community-based preparedness and response to natural threats. Although Native
Hawaiians and Pacific Islanders are more vulnerable to disasters due to socioeconomic factors, they have demonstrated
remarkable community-based practices that enhance individual and community preparedness and resilience (Bakkensen
et al. 2017).

Regarding the extent of disaster preparedness across gender categories, the literature’s findings are controversial. Females
appear to be more aware of threats and have stronger community ties (social networks). At the same time, males tend to have a
lower capacity to perceive hazard risks and a higher level of self-efficacy (Holand and Lujala 2013). The ambiguity of the
association of gender with emergency preparedness is informed by several studies indicating greater variation in preparedness
levels within, rather than between, gender categories. On that note, a group of researchers suggested that gender should not be
used as a proxy for vulnerability within the context of disaster preparedness (Rufat et al. 2015). On the contrary, the literature
suggests a consistent positive effect of marital status on disaster preparedness (McGeehan and Baker 2017; Murphy et al.
2009).

Finally, a common finding suggests that vulnerable social groups face a higher risk of experiencing negative post-disaster
impacts (Zanocco, Flora, and Boudet 2022). Infants, the elderly, and people with disabilities frequently appear as categories
of high vulnerability within the context of disasters (Murphy et al. 2009). Vulnerable populations increase the need not only
for adequate, but also special preparedness practices and emergency planning. Occasionally, studies have found significant
associations between the extent of actual disaster preparedness and the presence of vulnerable household members
(Ablah, Konda, and Kelley 2009; Edwards 2009; Murphy et al. 2009). Other measures of vulnerability include socio-
economic factors (i.e., low income and lack of education) and the presence of pets in households. On that note, the literature
suggests that lower levels of income and education negatively affect disaster preparedness, and pet ownership signals a
greater level of household emergency planning and preparedness (Trigg et al. 2015).

Conceptual Framework
A series of conceptual classifications generated macro-, meso-, and micro-theoretical approaches, which have emerged as
general paradigms, in the study of disasters (Furedi 2007). Such perspectives on disaster preparedness and response introduce
complex conceptual schemes informed by the interactions among environmental, social, cultural, and structural systems
(Burger, Kennedy, and Crooks 2021; Furedi 2007). For instance, Complex Adaptive Systems (CAS) (Buckley 2017) and
Adaptive Systems Theory (Dooley 1997) were incorporated into the theoretical scheme of disaster research two decades
ago. CAS focuses on the system-level dynamics (i.e., communities, networks, and structures), while AST analyses the organ-
izational (meso-level) processes that adjust policies and regulations to address challenges presented in the physical, social,
and individual environments. Given Hawai‘i’s heightened risk of natural hazards and logistical challenges, HIEMA revised
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the recommended stockpiling of household essential supplies from 7 to 14 days. However, the rate of households’ adaptation
to HIEMA’s updated guidelines, as well as the socio-cognitive factors that explain it, have not yet been examined. Figure 1
illustrates the conceptual framework of our study.

Dissecting the degree of households’ adaptation to HIEMA’s updated guidelines and further examining socio-cognitive
factors affecting disaster preparedness in Hawai‘i, we rely on the framework of SCT (Bandura 2001). SCT is based on
the conceptual duality of structure (social environment) and agency (individual), with an emphasis on the latter (Clark
2014; Guggenheim 2014). Socio-cognitive factors encompass risk perceptions, knowledge capacity, awareness of rules
and regulations, self-regulation, behavioral patterns (including attitudes), and habits shaped by social norms, experiential
learning, reciprocation, trust in governmental practices, and community affiliation.

Relying on the conceptual framework of SCT, our study examines the effects of socio-cognitive factors on households’
compliance and actual disaster preparedness. Specifically, our study empirically examines the impact of perceived hazard
risks, attitudes toward the importance of storing essential supplies, familiarity with formal guidelines, and awareness of
region-specific recommendations on households’ likelihood of complying with HIEMA’s 14-day recommendation for essen-
tial supply stockpiling. Finally, based on the same set of socio-cognitive predictors, we examine the extent of actual prepared-
ness in water, food, and medical supplies. Overall, driven by the multi-layered scope of our study, the following section
outlines a series of research questions and hypotheses to assess and analyze households’ compliance and disaster prepared-
ness in Hawai‘i.

Research Questions (RQs) and Hypotheses
RQ1: What is the extent of actual preparedness, and what is the difference in households’ compliance with the HIEMA
14-day recommendation of water, food, and medical stockpiling across Counties in Hawai‘i?

H1a: There is a statistically significant difference in household compliance with HIEMA’s recommended water supply stockpiling
across counties in Hawai‘i.

H1b: There is a statistically significant difference in household compliance with HIEMA’s recommended food supply stockpiling across
counties in Hawai‘i.

H1c: There is a statistically significant difference in household compliance with HIEMA’s recommended medical supply stockpiling
across counties in Hawai‘i.

RQ2: What factors predict the likelihood of households’ compliance with HIEMA’s recommendation for 14 days of
water, food, and medical supplies stored in Hawai‘i?

H2.1a: Hazard risk increases the likelihood of household water compliance.

H2.1b: Perceived risk of natural hazards increases the likelihood of household food compliance.

Figure 1. Conceptual framework: Adaptive systems theory and social cognitive theory.
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H2.1c: Perceived risk of natural hazards increases the likelihood of household medical compliance.

H2.2a: Positive attitudes toward the importance of water supplies stockpiling increase the likelihood of household compliance with
HIEMA’s recommendation for 14-day water stockpiling.

H2.2b: Positive attitudes toward the importance of food supplies stockpiling increase the likelihood of household compliance with
HIEMA’s recommendation for 14-day food stockpiling.

H2.2c: Positive attitudes toward the importance of medical supplies stockpiling increase the likelihood of households’ compliance with
HIEMA’s recommendation for 14-day medical stockpiling.

H2.3a: Familiarity with the general formal emergency preparedness guidelines increases the likelihood of households’ water
compliance.

H2.3b: Familiarity with the general formal emergency preparedness guidelines increases the likelihood of households’ food compliance.

H2.3c: Familiarity with the general formal emergency preparedness guidelines increases the likelihood of households’ medical
compliance.

H2.4a: Awareness of HIEMA’s updated recommendation for 14-day essential supply stockpiling increases the likelihood of house-
holds’ water compliance.

H2.4b: Awareness of HIEMA’s updated recommendation for 14-day essential supply stockpiling increases the likelihood of house-
holds’ food compliance.

H2.4c:Awareness of HIEMA’s updated recommendation for 14-day essential supply stockpiling increases the likelihood of households’
medical compliance.

RQ3: What is the variation of actual preparedness across perceived preparedness categories in Hawai‘i?

H3: The extent of actual preparedness significantly varies across the levels of perceived preparedness.

RQ4: How do hazard risks, attitudes toward the importance of food supplies stockpiling, familiarity with the general
guidelines, and awareness of HIEMA’s recommendations affect the extent of households’ actual preparedness in water,
food, and medical supplies in Hawai‘i?

H4.1a: The extent of households’ actual preparedness in the water supply is positively related to hazard risks.

H4.1b: The extent of households’ actual preparedness in the food supply is positively related to hazard risks.

H4.1c: The extent of households’ actual preparedness in the medical supply is positively related to hazard risks.

H4.2a: The extent of households’ actual preparedness in water supply is positively related to understanding the importance of stock-
piling essential supplies.

H4.2b: The extent of households’ actual preparedness in food supply is positively related to attitudes towards the importance of stock-
piling essential supplies.

H4.2c: The extent of households’ actual preparedness in medical supply is positively related to attitudes towards the importance of
stockpiling essential supplies.

H4.3a: The extent of households’ actual preparedness in water supply is positively related to the familiarity with the general prepared-
ness guidelines.

H4.3b: The extent of households’ actual preparedness in food supply is positively related to the familiarity with the general preparedness
guidelines.

H4.3c: The extent of households’ actual preparedness in medical supply is positively related to the familiarity with the general prepared-
ness guidelines.
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H4.4a: The extent of households’ actual preparedness in water supply is positively related to awareness of HIEMA’s updated recom-
mendation of essential supply stockpiling.

H4.4b: The extent of households’ actual preparedness in food supply is positively related to awareness of HIEMA’s updated recom-
mendation of essential supply stockpiling.

H4.4c: The extent of households’ actual preparedness in medical supply is positively related to awareness of HIEMA’s updated recom-
mendation of essential supply stockpiling.

Methodology

Survey Design
We developed a cross-sectional survey design to gather and analyze data on perceptions, attitudes, concerns, awareness, and
socio-demographic characteristics at both the household and individual levels, assessing disaster preparedness in Hawai‘i.
Survey research is a widely used quantitative method that uses standardized questionnaires to gather information from large
groups of people and systematically provide valuable insights into attitudes, opinions, and behaviors in specific contexts
(Odoh and Chinedum 2014; Tanner 2018).

Sample
The sampling frame of our study comprises households with socio-demographic characteristics that are representative of the
general population. We employed an opt-in quota technique to obtain a proportionate sample that reflects the population char-
acteristics of households in Hawai‘i. The data collection process was executed predominantly via online panels (n= 926) and
partially via Computer-Assisted Telephone Interviews (CATI) (n= 80) from January 12 to February 9, 2023. Our final sample
consisted of 1006 households across the State of Hawai‘i. Data entry, curation, and analysis were performed using IBM SPSS.
We employed the Random Iterative Method to assign proportional scores to the cases included in our analysis. Table 1 sum-
marizes the socio-demographic characteristics of our sample compared with those of the population.

Measurement

Dependent Variables
Validating exhaustive measures to detect, assess, and evaluate disaster preparedness remains a challenging task due to local
singularities originating from a complex system of differentiated region-specific environmental, socio-ecological, cultural,
and structural characteristics. Despite the latest attempts to develop a consensual conceptual framework for disaster prepared-
ness, both conceptual and operational gaps remain intact (De Young and Peters 2016; Kirschenbaum 2005). Widely accepted

Table 1. Sample and Population Characteristics.

Household level Sample Population

County
C&C of Honolulu 707 312,798
Hawai‘i 134 69,453
Maui 114 54,503
Kaua‘i 51 22,658

Home ownership (%)
Own 53.40 61.80
Rent 46.60 39.20

Household size (M ) 2.91 2.92
Household income (Mdn) $91,751 $94,814
Highest education in household (%)

Less than college 66.40 65.30
College or higher 33.60 34.70

Gender (%)
Male 51.40 50.20
Female 48.60 49.80

Race (%)
White alone 24.10 25.20
Asian alone 40.00 37.30

Native Hawai‘ian and other Pacific Islanders alone 22.00 10.10
Other (including two or more races) 14.40 27.40
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measures of household preparedness include storing essential supplies, acquiring life-saving skills, and pre-planning protect-
ive actions. Specifically, the modus operandi of household preparedness incorporates four critical components: (1) water,
food, and medical supplies stockpiling; (2) special skills attainment; (3) planned course of action (i.e., evacuation plan);
and (4) protective actions (i.e., accessibility to shelters) (Brown et al. 2024; De Young and Peters 2016; Kirschenbaum
2002; Kohn et al. 2012; Levac, Toal-Sullivan, and OSullivan 2012). In this paper, we focus on the first component and assess
households’ compliance, actual preparedness, and perceived preparedness relying on measures of compliance, perceived, and
actual preparedness in water, food, and medical supplies.

Compliance refers to individuals’ adherence to formal State guidelines and regulations. Therefore, based on HIEMA’s
recent update, we measure compliance by counting the number of households that maintain a 14-day stockpile of water,
food, and medical supplies. Compliance with HIEMA’s 14-day recommended stockpiling of water, food, and medical sup-
plies is the dependent variable in the models employed in the first and second stages of our analysis. We constructed three
distinct variables: (1) water-compliance; (2) food-compliance; and (3) medical-compliance. Water compliance is measured
by whether the household’s actual preparedness adheres to HIEMA’s 14-day recommendation (compliance= 1, non-
compliance= 0). Food compliance is measured by whether a household has enough imperishable food stored for 14 days
(compliance= 1, non-compliance= 0), and medical compliance is measured by whether a household has enough medical
supplies stored in compliance with HIEMA’s 14-day recommendation (compliance= 1, non-compliance= 0).

In the third stage of our analysis, water perceived preparedness, food perceived preparedness, and medical perceived pre-
paredness are the dependent variables. These variables are operationalized based on the following survey question: “To your
knowledge, please indicate the level of your household’s emergency preparedness for each of the following items: water,
food, and medical supplies. Perceived preparedness for water, food, and medical supplies is measured on a Likert scale
(not prepared at all= 1, not prepared= 2, somewhat prepared= 3, prepared= 4).

Finally, in the fourth and last stage of our analytical models, actual water preparedness, actual food preparedness, and
actual medical preparedness serve as the dependent variables. We measured actual water preparedness based on a survey
question where respondents were asked to indicate the extent (in days) to which their household has enough water (1 gallon
per person per day) stored if there were a natural disaster today. Similarly, respondents were asked to indicate the extent (in
days) of food (actual food preparedness) and medical supplies (actual medical preparedness). Specifically, the survey ques-
tions inquiring about the extent of water, food and medical supplies were stated as follows: If there was a natural disaster/
emergency in your community today my household has: (1) enough water (1 gallon/day per person) stored for __days,
(2) enough imperishable food stored for ___ days, and (3) enough medical supplies stored for ___ days.

Independent Variables
The critical independent variables of the predictive models of our analysis (Stages 2 and 4) are as follows: (1) Perceived risk
for hurricanes, tsunamis, volcanic eruptions, floods, landslides, wildfires, and earthquakes; (2) importance of essential sup-
plies; (3) familiarity with general guidelines; and (4) awareness of HIEMA’s updated recommendation. Perceived risk is mea-
sured in a dichotomous fashion ascribed by the individuals’ concern (concerned= 1, not concerned= 0) for each of the
following hazards: hurricanes, tsunamis, volcanic eruptions, floods, landslides, wildfires, and earthquakes. The importance
of essential supplies is measured by respondents’ attitudes toward having them stored in their households (important= 1, not
important= 0). Familiarity with guidelines is measured by whether the respondents are familiar (yes= 1, no= 0) with the
general guidelines as outlined by FEMA or HIEMA. (4) Awareness of HIEMA’s updated recommendations measured by
the survey question “Are you aware that the HIEMA increased the recommended amount of emergency supplies for
Hawai‘i residents from 7 to 14 days’ worth?” (yes= 1, no= 0). Finally, the operationalization and measurement of the house-
hold and individual socio-demographic characteristics of the respondents who represent their households are presented in
Table 2.

Data Analysis
First, our analysis assessed the current state of households’ adherence, revealing the degree of households’ adaptation to
HIEMA’s guidelines (Analytical Stage 1), and identified the socio-cognitive factors predicting households’ compliance
with the State’s recommendations (Analytical Stage 2). Additionally, it examined the relationship between perceived and
actual preparedness (Stage 3) and predicted the degree of actual preparedness (Stage 4). The first two analytical stages
aim to inform State agencies of the need for operational systemic adjustments to enhance the rate of household compliance
in Hawai’i. The third and fourth stages are designed to explore the association between perceptions and actions of prepared-
ness and detect the socio-cognitive factors that predict the extent of household actual preparedness in food, water, and medical
supplies. The analytical stages and the models employed in our study are summarized in Figure 2.

In brief, we employed several statistical techniques across an extensive framework consisting of four analytical stages: (1)
descriptive and cross-tabular analysis to assess compliance rates across the state; (2) a logit model predicting the likelihood of
households’ compliance with HIEMA’s 14-day recommendations for water, food, and medical supplies stockpiling, con-
trolled by socio-cognitive, social vulnerability, and socio-demographic characteristics; (3) one-way analysis of variance
(ANOVA) to detect evidence of association between actual and perceived preparedness in water, food, and medical supplies;
and (4) a linear regression model examining the relationships between actual preparedness and perceived risk for each type of
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hazard, attitudes toward the importance of essential supplies, familiarity with general emergency guidelines, and HIEMA’s
14-day recommendations, controlled exogenous variables (i.e., socio-demographics and factors of vulnerability).

Results

Analytical Stage 1
RQ1: What is the extent of actual preparedness, and what is the difference in households’ compliance with the HIEMA
14-day recommendation of water, food, and medical stockpiling across Counties in Hawai‘i?

H1a: There is a statistically significant difference in household compliance with HIEMA’s recommended water supply stockpiling
across counties in Hawai‘i.

H1b: There is a statistically significant difference in household compliance with HIEMA’s recommended food supply stockpiling across
counties in Hawai‘i.

H1c: There is a statistically significant difference in household compliance with HIEMA’s recommended medical supply stockpiling
across counties in Hawai‘i.

Table 2. Measures of Socio-demographic Variables.

Variables Operationalization/survey question Measurement

Household level
Household size How many people are currently living in your household? Continuous
Years of residence How long have you owned or rented this residence in Hawai‘i? (in years) Continuous
Homeownership Do you own or rent this residence? Dichotomous; own= 1, other= 0
Hawai‘i County What is the zip code of your residence? Dichotomous; County of

Hawai‘i= 1, other= 0
College Which of the following is the highest educational level reached by a

household member (including yourself) in your household?
Dichotomous; college or higher= 1,

lower than college= 0
Income Which of the following categories better describes the current total

income of your household from all sources?
Dichotomous; $80,000–$100,000

≤ 1, $80,000–100,000≥ 0
Elder Are there any elders (65+ years old; including yourself) in your

household?
Dichotomous; yes= 1, no= 0

Disability Are there any individuals (including yourself) with disabilities in your
household?

Dichotomous; yes= 1, no= 0

Infants Are there any infants (under 1 year old) in your household? Dichotomous; yes= 1, no= 0
Pets Are there any pets in your household? Dichotomous; yes= 1, no= 0

Individual level
Female What is your gender? Dichotomous; female= 1, other= 0
Married What is your current marital status? Dichotomous; married= 1, other= 0
Native Hawaiian/
Pacific Islander

Which of the following categories best describes your race? Dichotomous; Native Hawaiian/Pac
Islander= 1, other= 0

Figure 2. Analytical framework.
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Our descriptive analysis (see Table 3) revealed that only 19% of the households adhere to HIEMA’s recommended guide-
lines for water, while 29% and 39% comply with the State’s recommendations for food and medical supplies, respectively.
We detected that households’ average amounts of water, food, and medical supplies stockpiled are 6.17, 7.92, and 8.94 days,
respectively, which adhere to FEMA guidelines for 7-day essential supplies stockpiling but are significantly lower than
HIEMA’s 14-day recommendation.

The majority of respondents perceive that their households are adequately prepared for water (average rating= 2.98 out of
4), food (average rating= 2.93 out of 4), and medical supplies (average rating= 3.11 out of 4). Concerning the perceptions of
hazard risk, our analysis revealed that 71% of households were particularly concerned about hurricanes, 58% about tsunamis,
56% about floods, and 51% about earthquakes. Less than half of households appear to identify the risks of landslides (43%)
and volcanic eruptions (40%), while their least concern is wildfires (37%).

Moreover, about 35% of households appear to be familiar with general emergency preparedness guidelines, while 43% are
aware of HIEMA’s updated recommendations for a 14-day essential supply stockpile. The distribution of socio-demographic
characteristics in our sample indicates that the average household size is approximately three members and that the average
length of residence in the state of Hawai‘i is about 15 years. Moreover, 13% of the households in our sample are located in the
County of Hawai‘i, while 53% of the respondents are homeowners. Further, in terms of the vulnerability factors, 38% of the
households have at least an elderly member, 18% of them reported that there is at least one person with a disability, 8%
reported the presence of at least one infant (less than 1 year of age), and 51% of households claimed that they have at least
one pet. Finally, 48% of households exceed the median category threshold ($80,000–$100,000), and 33% have at least one
member with a college degree or higher. The respondents who represented their households in our sample are 47% females,
53% males, 58% married, and 22% Native Hawai‘ians or Pacific Islanders.

As reported in a previous paragraph of this section, household compliance with the 14-day HIEMA recommendation for
essential supplies is only 19% for the water stockpiling recommendation. In comparison, 29% and 39% of households adhere
to HIEMA’s guidelines. Combining rates of compliance for all components of essential supplies (water, food, and medical
supplies), we estimated that only 11.5% of households in the City and County of Honolulu, 19.5% of households in Hawai‘i
County, 8.9% of households in Maui County, and 8.5% of households in Kauai County fully adhere to HIEMA’s 14-day

Table 3. Descriptive Statistics.

Variables M SD n

Compliance
Water 0.19 0.38 1001
Food 0.29 0.45 1002
Medical 0.39 0.49 998
Actual preparedness
Water 6.17 4.98 1001
Food 7.92 5.02 1002
Medical 8.94 5.36 998
Perceived preparedness
Water 2.98 0.88 999
Food 2.93 0.82 999
Medical 3.11 0.86 1001
Hazard risk (perceived)
Hurricane 0.71 0.45 1006
Tsunami 0.58 0.49 1006
Volcanic eruption 0.40 0.49 1006
Floods 0.56 0.50 1006
Landslide 0.43 0.49 1006
Wildfires 0.37 0.48 1006
Earthquake 0.51 0.50 1006
Familiarity with general guidelines (familiar) 0.35 0.48 1006
Awareness of HIEMA’s updated recommendations (aware) 0.43 0.49 1000
Household size (scale) 2.91 2.2 1003
Years of residence (scale) 14.9 15.65 1003
Homeownership (owned) 0.53 0.49 993
County (Hawai‘i County) 0.13 0.34 1001
Presence of elder (elder) 0.38 0.48 994
Presence of disability (disability) 0.18 0.38 1001
Presence of infants (infants) 0.08 0.27 1003
Presence of pets (pets) 0.51 0.50 998
Income3 ($80,000 - $100,000 ≤) 0.48 0.50 997
Education (college) 0.33 0.47 1003
Gender (female) 0.47 0.50 995
Marital status (married) 0.58 0.49 996
Race/ethnicity (Native Hawaiian /Pacific Islander) 0.22 0.41 1002
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recommendation. Aggregating the rates of households’ compliance with water, food, and medical supplies, we can conclude
that about 12% of the households are entirely in compliance with HIEMA’s recommendations for all essential supplies. To
provide more specific information on the distribution of rates at the county level, we conducted a cross-tabular analysis to
examine the dependence of compliance across counties (see Table 4).

The results of our cross-tabulation analysis indicate overwhelmingly low compliance rates for water, food, and medical
supplies across all counties in Hawai‘i. Compared with households across the state’s counties, households in Hawai‘i
County appear to have a higher compliance rate (25.4%). Concerning food and medical supplies, there is no statistical
dependence on compliance across counties in the State of Hawai‘i. Hawai‘i ranked at the top of the list: approximately
25%–35% of households in Hawai‘i County adhere to HIEMA’s recommended guidelines for 14-day water and food stock-
piling. Maui County has the highest rate of medical-compliant households (43.9%), followed by Hawaii County (41.8%).
Concerning H1a, we can conclude that the rates of compliance with the HIEMA recommendation for 14-day water supply
appear to have a significant (p≤ .05), yet weak association (Φ= .09) across counties. Finally, regarding H1b and H1c, our
analysis revealed no significant association in food and medical compliance rates across counties in Hawai‘i.

Analytical Stage 2
RQ2: What factors predict the likelihood of households’ compliance with HIEMA’s recommendation for 14 days of water,
food, and medical supplies stored in Hawai‘i?

H2.1a: Hazard risk increases the likelihood of household water compliance.

H2.1b: Perceived risk of natural hazards increases the likelihood of household food compliance.

H2.1c: Perceived risk of natural hazards increases the likelihood of household medical compliance.

H2.2a: Positive attitudes toward the importance of water supplies stockpiling increase the likelihood of household compliance with
HIEMA’s recommendation for 14-day water stockpiling.

H2.2b: Positive attitudes toward the importance of food supplies stockpiling increase the likelihood of household compliance with
HIEMA’s recommendation for 14-day food stockpiling.

H2.2c: Positive attitudes toward the importance of medical supplies stockpiling increase the likelihood of households’ compliance with
HIEMA’s recommendation for 14-day medical stockpiling.

H2.3a: Familiarity with the general formal emergency preparedness guidelines increases the likelihood of households’ water
compliance.

H2.3b: Familiarity with the general formal emergency preparedness guidelines increases the likelihood of households’ food compliance.

Table 4. Crosstabulation of Households’ Compliance Across Counties.

C &C
Honolulu Hawai‘i Maui Kauai

Variables n % n % n % n % χ²(df) Φ

Water
Non-compliance 573 81.2 100 74.6 98 86.0 46.0 90.2
Compliance 134 18.8 34 25.4 16 14.0 5 9.8

Total 707 100 134 100 114 100 51 100
8.225*(3) .09

Food
Non-compliance 517 73.1 87 64.9 74 65.5 37 71.2
Compliance 190 26.9 47 35.1 40 34.5 14 28.8

Total 707 100 134 100 114 100 51
5.628(3) .075

Medical
Non-compliance 436 61.7 78 58.2 64 56.1 36 70.6
Compliance 271 38.3 56 41.8 50 43.9 15 29.4

Total 707 100 134 100 114 100 51 100
3.675(3) .06

Note: *p≤ .05.
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H2.3c: Familiarity with the general formal emergency preparedness guidelines increases the likelihood of households’ medical
compliance.

H2.4a: Awareness of HIEMA’s updated recommendation for 14-day essential supply stockpiling increases the likelihood of house-
holds’ water compliance.

H2.4b: Awareness of HIEMA’s updated recommendation for 14-day essential supply stockpiling increases the likelihood of house-
holds’ food compliance.

H2.4c:Awareness of HIEMA’s updated recommendation for 14-day essential supply stockpiling increases the likelihood of households’
medical compliance.

In the second stage of our analysis, we aimed to identify factors predicting household compliance with HIEMA’s recommen-
dation for 14 days of water, food, and medical supplies. Given that compliance is a dichotomous variable (compliance= 1,
non-compliance= 0) and follows a binomial distribution, we employed three distinct Generalized Linear Models (GLMs):
Model 1 (water compliance), Model 2 (food compliance), and Model 3 (medical compliance). The logit function takes the fol-
lowing general form:

ln
π

1− π

( )
= β0+ β1 ∗ X1i+ I + βp ∗ Xpi+ εi

where ln(π/(1− π) is the logit transformation of compliance that takes the values 0, 1, β0 is the intercept, β1… βn are the coeffi-
cients, Χ1 … Xn are the predictors, and the notation “i” indicates the case number. The diagnostics revealed that the observed
data fitted well with our models for water compliance (χ²= 147.25, df= 19, significant at p≤ .001), food compliance (χ²=
139.43, df= 19, significant at p≤ .001), and medical compliance (χ²= 197.72, df= 19, significant at p≤ .001).

Water Compliance
The first model in the second stage of our analysis predicted the factors that significantly affect the likelihood of water com-
pliance (see Table 5). Specifically, the model showed that several factors had significant odds ratios (OR) for predicting water
compliance. Households concerned about hurricanes have 0.84 times the odds (OR= 0.84, p≤ .05) of being water compliant
compared to households not concerned about hurricanes. Respondents concerned about volcanic eruptions and floods have
respectively 1.61 (OR= 1.61, p≤ .01) and 2.05 (OR= 2.05, p≤ .001) times the odds of complying with HIEMA’s 14-day
recommendation than those who did not perceive the risk of those hazards. Positive attitudes toward the importance of storing
essential supplies have 2.5 times the odds (OR= 2.50, p≤ .01) of water compliance compared to their counterparts. Our
results also showed that familiarity with the general preparedness guidelines and awareness of HIEMA’s updated recommen-
dations positively affect the likelihood of water compliance. Specifically, households whose members were informed about
the general guidelines and aware of HIEMA’s updates have, respectively, 2.36 (OR= 2.36, p≤ .001) and 1.62 (OR= 1.62, p
≤ .001) times the odds of complying with HIEMA’s recommendations. Regarding vulnerable populations, households with at
least one elderly member have 1.73 times the odds (OR= 1.73, p≤ .01) of compliance compared to households without any
elders. Households with pets seem to have 1.79 times the odds (OR= 1.79, p≤ .001) of complying with water storage recom-
mendations compared to households without pets. Further, each additional year of residence increases the odds of water com-
pliance by 2% (OR= 1.02, p≤ .001), while households in Hawai‘i County have 1.45 times the odds (OR= 1.45, p≤ .05) of
water compliance compared to households in all other counties combined. Households with the presence of people with dis-
abilities have 0.55 times the odds (OR= 0.55, p≤ .05) of compliance compared to households with no people with disabil-
ities. Also, the households of female respondents have 5.10 times the odds (OR= 5.10, p≤ .001) of water compliance
compared with those of male respondents. Finally, households of Native Hawai‘ian/Pacific Islander respondents have
2.75 times the odds (OR= 2.75, p≤ .01) of water compliance compared to households of other ethnic and racial groups.

Addressing H2.1a, H2.2a, H2.3a, and H2.4a, the results of the first model at this stage of our analysis illuminated that
perceived risk for volcanic eruptions, and floods, attitudes toward the importance of having essential supplies stored, famil-
iarity with the formal general guidelines, and awareness of HIEMA updated recommendations are significant predictors that
increase the odds of households’ compliance with HIEMA’s 14-day recommendation for water stockpiling. Interestingly,
households concerned about hurricanes appear less likely to comply with HIEMA’s recommendations for water supply in
Hawai‘i, underscoring the importance of other exogenous factors (e.g., household storage capacity and socioeconomic
hurdles).

Food Compliance
Regarding the odds of household food compliance, we found that perceived risk for hurricanes and earthquakes, attitudes
toward the importance of having essential supplies stored, familiarity with the formal general guidelines, awareness of
HIEMA updated recommendations, years of residence, Hawai‘i County, income, education, public opinions emphasizing
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the State priorities to improve emergency services, and invest in public storage facilities, gender, race and ethnicity, are all
statistically significant factors predicting the likelihood of water compliance (Table 5).

Our analysis indicated that households concerned about hurricanes have 1.54 times the odds (OR= 1.54, p≤ .05) of com-
plying with HIEMA’s recommendations compared to households that are not concerned. On the other hand, households con-
cerned about earthquakes have 0.54 times the odds (OR= .54, p≤ .001) of complying. Moreover, respondents who
acknowledge the importance of essential supplies have 4.14 times the odds (OR= 4.14, p≤ .001) of food compliance, while
respondents who are familiar with general emergency guidelines have 2.25 times the odds (OR= 2.25, p≤ .01) compared to
their counterparts. Respondents who are aware of HIEMA’s update have 1.44 times the odds (OR= 1.44, p≤ .05) of food
compliance compared to respondents who are not aware of HIEMA’s recommended guidelines. In terms of households’
socio-demographic characteristics, each additional year of residence increases the odds of compliance by 2% (OR= 1.02,
p≤ .001), while households in Hawai‘i County have 2.01 times the odds (OR= 2.01, p≤ .001) of adhering to the 14-day
food stockpiling recommendation compared with households in all other counties combined. Households above the median
income category have 1.65 times the odds (OR= 1.65, p≤ .01) of food compliance compared to households below the median
income category. Additionally, households with at least one member holding a college degree or higher have 1.43 times the
odds (OR= 1.43, p≤ .05) of food compliance compared to households of lower levels of education. Furthermore, public opin-
ion tends to have a significant impact on predicting food compliance. Respondents who identified “improving emergency
services” as a State priority had 2.46 times the odds (OR= 2.46, p≤ .01) of food compliance compared to those who did
not recognize the need to improve the State’s emergency services as a priority. Additionally, respondents who recommended
“investing in public storage facilities” as the highest State priority have 0.63 times the odds (OR= 0.63, p≤ .01), or they are
37% less likely to adhere to HIEMA’s recommendation of 14 days of food stockpiling. Females have 4.06 times the odds
(OR= 4.06, p≤ .01) of complying with the food recommendations compared to male respondents. Finally, Native
Hawaiians and Pacific Islanders have 0.49 times the odds (OR= 0.49, p≤ .001), or they are 51% less likely to comply
with the recommended amount of food stockpiling.

In sum, addressing H2.1b, H2.2b, H2.3b, and H2.4b, we are confident that factors such as perceived risk for hurricanes,
attitudes toward the importance of having essential supplies stored, familiarity with the formal general guidelines, and aware-
ness of HIEMA updated recommendations are significant predictors that increase the likelihood of households’ compliance
with HIEMA’s 14-day recommendation for food stockpiling. We also found that perceived earthquake risk has an important,
yet adverse, effect on the likelihood of food compliance in Hawai‘i.

Medical Compliance
The last model of the second stage of our analysis predicts the likelihood of compliance with the recommended stockpiling of
medical supplies. We found that perceived risk for tsunamis, volcanic eruptions, and landslides, attitudes toward the import-
ance of having essential supplies stored, familiarity with the formal general guidelines, awareness of HIEMA updated recom-
mendations, years of residence, education, presence of elders, presence of people with disability, presence of pets, public
opinions emphasizing the State priority to invest in public storage facilities, race and ethnicity are all statistically significant
factors predicting the likelihood of households’ medical compliance (Table 5).

Our findings indicated that households with perceived risk for tsunamis (OR= 0.66, p≤ .05), volcanic eruptions
(OR= 0.62, p≤ .05), and landslides (OR= 0.50, p≤ .05) have 0.66, 0.62, and 0.50 times the odds to comply with the
HIEMA’s recommendation for a 14-day medical supply stockpile compared to their counterparts. Also, we found that the
importance of essential supplies (OR= 4.58, p≤ .001), familiarity with general emergency guidelines (OR= 2.40,
p≤ .001), and awareness of HIEMA’s updated recommendations (OR= 2.21, p≤ .001) have 4.58, 2.40, and 2.21 times
the odds of medical compliance compared to their counterparts. Further, each additional year of residence in Hawai‘i
increases the odds of compliance by 2% (OR= 1.02, p≤ .001). Furthermore, households with members who hold at least
a college degree have 2.27 times the odds (OR= 2.27, p≤ .001) of adhering to the 14-day medical supply recommendation
compared to households of lower educational level. Households’ presence of elders (OR= 1.64, p≤ .001), people with dis-
ability (OR= 1.56, p≤ .05), and presence of pets (OR= 1.43, p≤ .05) have, respectively, 1.64, 1.56, and 1.43 times the odds
of medical compliance compared to their counterparts. Our results also revealed that households whose members emphasized
“investing in public storage facilities” as the highest State priority have 0.63 times the odds (OR= 0.63, p≤ .01), or, in other
words, are 37% less likely to comply with HIEMA’s recommended guidelines for medical supply stockpiling. Finally, com-
pared with all other race and ethnic categories combined, Native Hawai‘ians and Pacific Islanders have 0.62 times the odds
(OR= 0.62, p≤ .05), or they are 38% less likely to comply with HIEMA’s recommendations.

Concerning H2.1c, H2.2c, H2.3c, and H2.4c, our third model indicates that the perceived risk of tsunamis, volcanic erup-
tions, and landslides has a significant, yet adverse, effect on households’ likelihood of complying with HIEMA’s recommen-
dation to stockpile medical supplies. Also, we found that attitudes toward the importance of storing essential supplies,
familiarity with the formal general guidelines, and awareness of HIEMA’s updated recommendations are significant predic-
tors of households’ compliance with HIEMA’s 14-day recommendation for medical stockpiling. We also found

Analytical Stage 3
RQ3: What is the variation of actual preparedness across perceived preparedness categories in Hawai‘i?
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H3: The extent of actual preparedness significantly varies across the levels of perceived preparedness.

We employed one-way ANOVA (analysis of variance) to examine variation in the extent of actual water, food, and med-
ical preparedness within the categories of perceived preparedness for water, food, and medical supplies. The model diagnos-
tics indicate that at least one of the mean scores for actual water preparedness significantly differs from the mean score for at
least one category of perceived water preparedness: F(3, 1001)= 77.98, p≤ .001. Similarly, the results of this stage of our
analysis revealed that the average extent of actual food preparedness significantly varies across the categories of perceived
food preparedness, F(3, 1001)= 74.41, p≤ .001, and that the amount of actual medical preparedness differs across the per-
ceived medical preparedness categories, F (3, 1001)= 71.34, p≤ .001.

Our analysis (Table 6) showed that, within the perceived preparedness categories, households that reported “not prepared
at all” typically store about 2 days of water, 3 days of food, and roughly 4 days of medical supplies. Respondents who feel
their households are “not prepared” seem to have enough water, food, and medical supplies for around 2, 4, and 6 days,
respectively. Additionally, households that feel prepared have enough water, food, and medical supplies stored for approxi-
mately 4, 6, and 7 days, respectively. Lastly, households with the highest perceived level of preparedness (the most prepared)
appear to have water supplies for about 7 days, food supplies for 9 days, and medical supplies sufficient for roughly 10 days.

To further evaluate the significance of the mean differences in actual preparedness within each category of perceived pre-
paredness, we conducted post hoc tests. Specifically, we employed Tamhane’s T2.4 tests to identify which categories of per-
ceived preparedness differ significantly in the amount of water, food, and medical supplies stored (actual preparedness). We
found statistically significant differences in most categories of perceived preparedness, specifically in the average number of
days of water, food, and medical supplies stored. Only the categories “not prepared at all” and “not prepared” appear to have
non-significant mean differences in actual preparedness in water and food. Indicatively, households where respondents feel
they are most prepared have an average water supply that lasts 4.74 days longer than those of respondents who feel they are
“not prepared at all.” Similarly, “most prepared households” have water stored for an additional 4.60 days compared to house-
holds that are “not prepared,” and an extra 3.25 days compared to households with a perception of “somewhat prepared”
regarding water supplies. Furthermore, households with a perception of being most food-prepared appear to have enough
food stockpiled to last 4.70 days longer than households whose members feel that they are “not prepared at all,” 4.79
days, and 2.67 days longer than households with the perception of being not prepared, or prepared, respectively. Finally,
households that feel they are most prepared appear to have medical supplies stored for 6.12 days longer than in “not prepared
at all” households, 3.53 days longer than in “not prepared” households, and 2.73 days longer than in “ prepared” households.
Table 7 illustrates the mean differences in actual preparedness across all categories of perceived preparedness in water, food,
and medical supplies.

Finally, we performed crosstabs to detect evidence of association between actual preparedness in water, food, and medical
supplies and perceived preparedness in corresponding categories (Khamis 2008). We relied on Kendall’s coefficient of rank
correlation and confirmed found a moderate positive association between actual water preparedness, and perceived water
preparedness (Kendall’s tau-b= .391, asymptotic standard error= 0.024, p≤ .001), a moderate positive association between
actual food preparedness, and perceived food preparedness (Kendall’s tau-b= .373, asymptotic standard error= 0.024,
p≤ .01), and a moderate positive association between actual medical preparedness, and perceived medical preparedness
(Kendall’s tau-b= .311, asymptotic standard error= 0.025, p≤ .001).

Analytical Stage 4
RQ4: How do hazard risks, attitudes toward the importance of food supplies stockpiling, familiarity with the general guide-
lines, and awareness of HIEMA’s recommendations affect the extent of households’ actual preparedness in water, food, and
medical supplies in Hawai‘i?

H4.1a: The extent of households’ actual preparedness in the water supply is positively related to hazard risks.

Table 6. Means and Standard Deviations of Actual Preparedness Across Perceived Preparedness Categories.

Perceived preparedness

Actual preparedness (number of days)

Not prepared
at all
(perceived)

Not prepared
(perceived)

Prepared
(perceived)

Most prepared
(perceived)

M SD M SD M SD M SD F

Water 2.32 2.50 2.45 2.91 3.81 3.39 7.06 3.98 77.98***
Food 3.01 3.33 3.92 2.76 6.04 3.79 8.71 3.79 74.41***
Medical 3.61 3.42 6.20 4.49 7.01 4.23 9.74 4.74 71.34***

Note. Actual preparedness in water, food, and medical (dependent variables) versus perceived preparedness in water, food, and medical (independent
variable).
***p≤ .001.
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H4.1b: The extent of households’ actual preparedness in the food supply is positively related to hazard risks.

H4.1c: The extent of households’ actual preparedness in the medical supply is positively related to hazard risks.

H4.2a: The extent of households’ actual preparedness in water supply is positively related to understanding the importance of stock-
piling essential supplies.

H4.2b: The extent of households’ actual preparedness in food supply is positively related to attitudes towards the importance of stock-
piling essential supplies.

H4.2c: The extent of households’ actual preparedness in medical supply is positively related to attitudes towards the importance of
stockpiling essential supplies.

H4.3a: The extent of households’ actual preparedness in water supply is positively related to the familiarity with the general prepared-
ness guidelines.

H4.3b: The extent of households’ actual preparedness in food supply is positively related to the familiarity with the general preparedness
guidelines.

H4.3c: The extent of households’ actual preparedness in medical supply is positively related to the familiarity with the general prepared-
ness guidelines.

Table 7. Post hoc Tests: Mean Differences of Actual Preparedness Across Perceived Preparedness Categories.

Variables Paired Comparisons Mean differences SE Lower Upper

Perceived preparedness (water)
Not prepared at all Not prepared −0.13 0.45 −1.34 1.08

Somewhat prepared −1.48** 0.44 −2.66 −0.31
Most prepared −4.74*** 0.38 −5.75 −3.73

Not prepared Not prepared at all 0.13 0.45 −1.08 1.34
Somewhat prepared −1.35** 0.44 −2.54 −0.16
Most prepared −4.60*** 0.39 −5.64 −3.57

Somewhat prepared Not prepared at all 1.48** 0.44 0.31 2.66
Not prepared 1.35** 0.45 0.16 2.54
Most prepared −3.25*** 0.37 −4.24 −2.26

Most prepared Not prepared at all 4.74*** 0.38 3.73 5.75
Not prepared 4.60*** 0.39 3.57 5.64
Somewhat prepared 3.25*** 0.38 2.26 4.24

Perceived preparedness (food)
Not prepared at all Not prepared 0.09 0.50 −1.24 1.42

Somewhat prepared −2.03*** 0.51 −3.39 −0.67
Most prepared −4.70*** 0.44 −5.88 −3.53

Not prepared Not prepared at all −0.09 0.50 −1.42 1.24
Somewhat prepared −2.12*** 0.46 −3.33 −0.91
Most prepared −4.79*** 0.38 −5.79 −3.80

Somewhat prepared Not prepared at all 2.03*** 0.51 0.67 3.39
Not prepared 2.12*** 0.46 0.91 3.33
Most prepared −2.67*** 0.39 −3.72 −1.64

Most prepared Not prepared at all 4.70*** 0.44 3.53 5.88
Not prepared 4.79*** 0.38 3.80 5.79
Somewhat prepared 2.67*** 0.39 1.64 3.72

Perceived preparedness (medical)
Not prepared at all Not prepared −2.59*** 0.61 −4.20 −0.98

Somewhat prepared −3.39*** 0.54 −4.84 −1.96
Most prepared −6.12*** 0.45 −7.32 −4.93

Not prepared Not prepared at all 2.59*** 0.61 0.98 4.20
Somewhat prepared −0.81 0.67 −2.36 0.75
Most prepared −3.53*** 0.50 −4.87 −2.20

Somewhat prepared Not prepared at all 3.39*** 0.54 1.96 4.84
Not prepared 0.81 0.67 −0.75 2.36
Most prepared −2.73*** 0.42 −3.84 −1.61

Most prepared Not prepared at all 6.12*** 0.45 4.93 7.32
Not prepared 3.53*** 0.50 2.20 4.87
Somewhat prepared 2.73*** 0.42 1.61 3.84

Notes: **p≤ .01, ***p≤ .001.
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H4.4a: The extent of households’ actual preparedness in water supply is positively related to awareness of HIEMA’s updated recom-
mendation of essential supply stockpiling.

H4.4b: The extent of households’ actual preparedness in food supply is positively related to awareness of HIEMA’s updated recom-
mendation of essential supply stockpiling.

H4.4c: The extent of households’ actual preparedness in medical supply is positively related to awareness of HIEMA’s updated recom-
mendation of essential supply stockpiling.

To address the fourth research question of our study, we employed three general linear regression models to predict the
extent of preparedness for water, food, and medical needs among households. We used a GLM with an identity link, which
does not require normality. The general equation of our model takes the form:

Yi = β0+ β1 ∗ X1i+ . . .+ βn ∗ Xni+ εi

Assuming a Gaussian (normal) distribution, our model predicts the extent of preparedness for water supply (Model 4),
food supply (Model 5), and medical supply (Model 6) in Hawai‘i. The linear regression model diagnostics indicated that
the observed data fit the models well. The F-tests of all models at this stage of our analysis appear to be statistically signifi-
cant: Model 4 (water preparedness), F(25, 940)= 7.85, p≤ .001, Model 5 (food preparedness), F(25, 940)= 7.45, p≤ .001,
and Model 6 (medical preparedness), F(25, 940)= 9.76, p≤ .001.

Actual Water Preparedness
The fourth model (see Table 8) identified several factors and covariates that significantly predict water preparedness across
households in Hawai‘i. Specifically, the importance of essential supplies, familiarity with preparedness guidelines, and
awareness of HIEMA’s updates on recommended essential supplies appear to have a significant positive effect (β= .11,
p≤ .001) on actual water preparedness. Households that acknowledge the importance of storing essential supplies scored
2.22 days higher (b= 2.22, p≤ .001) than households that do not acknowledge the importance of storing essential supplies.
Familiarity with general emergency guidelines also has a positive effect (β= .18, p≤ .001) on actual water preparedness;
households that are familiar with these guidelines scored 1.83 days higher (b= 1.83, p≤ .001) than their counterparts.
Moreover, awareness of HIEMA’s recommendations is another socio-cognitive factor that positively affects (β= .15,
p≤ .001) the extent of water stockpiling; households that are aware of HIEMA’s recommendations scored 1.56 days higher
(b= 1.56, p≤ .001) than their counterparts. Further, years of residence have a positive effect (β= .14, p≤ .001) on the extent
of actual water preparedness; each additional year of residence in Hawai‘i increases the extent of water preparedness by 0.05
days (b= 0.05, p≤ .001). Also, the County of residence has a significant effect (β= .10, p≤ .01) on actual water preparedness;
households in Hawai‘i County scored 1.40 days higher (b= 1.40, p≤ .01) in water stockpiling than households in all other
Counties combined. We also found that there is a significant adverse effect (β=−.08, p≤ .01) of the presence of people with
disability on the extent of households’ actual water preparedness; on average, households with people with disabilities scored
1.06 days lower (b=−1.06, p≤ .01) than households with no people with disabilities. Further, the presence of pets in the
household has a significant positive effect (β= .08, p≤ .01) on actual water preparedness; households with pets scored
0.80 days higher (b= 0.80, p≤ .01) than households without pets. We also found that gender has a significant relationship
(β= .13, p≤ .001) with actual water preparedness; specifically, females scored 5.11 days higher (b= 5.11, p≤ .001) than
all other gender categories combined. Similarly, marital status has a significant effect (β= .08, p≤ .01), with married respon-
dents scoring 0.86 days higher (b= 0.86, p≤ .01) than their counterparts. Finally, regarding race and ethnicity, there is a sig-
nificant difference (β= .09, p≤ .01) in actual water preparedness, with Native Hawaiians and Pacific Islanders scoring 1.14
days higher (b= 1.14, p≤ .01) than all other racial and ethnic groups combined.

Addressing H4.1a, H4.2a, H4.3a, and H4.4a, the results of the fourth model support the notion that attitudes toward the
importance of storing essential supplies, familiarity with the formal general guidelines, and awareness of HIEMA recommen-
dations are significant positive predictors of the extent of household water preparedness.

Actual Food Preparedness
The fifth model of our linear regression analysis revealed that households’ perceived risk of hurricanes (β= .09, p≤ .05) and
wildfires (β= .08, p≤ .05) have a weak positive effect on actual food preparedness. Households concerned about hurricanes
and wildfires scored, respectively, 0.97 (b= 0.97, p≤ .05) and 0.79 (b= 0.79, p≤ .05) days higher than their counterparts. On
the other hand, households concerned about landslides (β=−.10, p≤ .01) and earthquakes (β=−.08, p≤ .05) have an
adverse effect on actual food preparedness; households that are concerned about landslides and earthquakes scored, respect-
ively, 1.01 (b=−1.01, p≤ .01) and 0.85 (b=−0.85, p≤ .05) days lower in actual food preparedness, than households without
such concerns. Furthermore, acknowledging the importance of storing essential supplies (β= .16, p≤ .001), familiarity with
general guidelines (β= .15, p≤ .001), and awareness of HIEMA’s updated recommendations (β= .10, p≤ .01) positively
affect the extent of actual food preparedness. Specifically, households acknowledging the importance of essential supplies
(b= 3.20, p≤ .001), being familiar with guidelines (b= 1.51, p≤ .001), and being aware of HIEMA’s updated
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recommendations (b= 1.03, p≤ .01) scored respectively 3.20, 1.51, and 1.03 days higher in actual food preparedness than
their counterparts. Additionally, household size (β= .07, p≤ .05) and years of residence (β= .12, p≤ .001) positively influ-
ence the extent of actual food preparedness. For each additional household member, actual food preparedness increases by
0.13 days (b= 0.13, p≤ .05), and each additional year of residence in Hawai‘i increases actual food preparedness by 0.04 days
(b= 0.04, p≤ .001). Further, residing in Hawai‘i County (β= .10, p≤ .01) significantly influences the extent of actual food
preparedness; households in Hawai‘i County scored 1.46 days (b= 1.46, p≤ .01) higher than those in all other counties com-
bined. In terms of socioeconomic characteristics, we found that households’ income has a positive effect (β= .08, p≤ .05) on
actual food preparedness; households in the above-median income category scored 0.77 days (b= 0.77, p≤ .05) higher than
households in the below-median income category in Hawai‘i. Conversely, “disability” has an adverse effect
(β=−.08, p≤ .05) on the extent of actual food preparedness; households with at least one member with disability scored
0.99 days lower (b=−0.99, p≤ .05) than households without such members. On the other hand, “improve emergency ser-
vices” has a positive effect (β= .08, p≤ .01) on actual food preparedness; respondents who identified that the State should
prioritize improving emergency services scored 1.78 days higher (b= 1.78, p≤ .01) than those who did not recognize
such a priority. On the other hand, “public storage” has an adverse effect (β=−.08, p≤ .05) on actual food preparedness;
respondents who recommended that the State should prioritize investing in public storage facilities scored 0.62 days lower
(b=−0.62, p≤ .05) than their counterparts. Finally, “female” (β= .08, p≤ .01) and “married” (β= .07, p≤ .05) categories are
positively related to actual food preparedness; females scored 3.08 days higher (b= 3.08, p≤ .01) than all other gender cat-
egories combined, while married respondents scored 0.70 days higher (b= 0.70, p≤ .05) than all other categories of marital
status combined.

Addressing H4.1b, H4.2b, H4.3b, and H4.4b, the results of our fifth model support the notion that perceived risk for hur-
ricanes and wildfires has a significant positive effect on the extent of actual food preparedness. Conversely, perceived risk for
landslides and earthquakes adversely affects the extent of actual food preparedness. Moreover, we can conclude that attitudes
toward the importance of storing essential supplies, familiarity with the formal general guidelines, and awareness of
HIEMA’s updated recommendations are significant positive predictors of the extent of household food preparedness in
Hawai‘i.

Actual Medical Preparedness
The sixth model of our linear regression analysis indicates that perceived risk of hurricanes (β= .07, p≤ .05) has a significant
positive effect on actual medical preparedness. Our model predicts that households concerned about hurricanes scored 0.84
days higher (b= 0.84, p≤ .05) than their counterparts. On the other hand, households concerned about tsunamis (β=−.09,
p≤ .05), volcanic eruptions (β=−.08, p≤ .05) and landslides (β=−.10, p≤ .01) have an adverse effect on actual medical
preparedness, and respectively scored 0.94 (b=−0.94, p≤ .05), 0.84 (b=−0.84, p≤ .05), and 1.10 (b=−1.10, p≤ .01)
days lower than households without such concerns. Furthermore, acknowledging the importance of storing essential supplies
(β= .17, p≤ .001), familiarity with general guidelines (β= .14, p≤ .001), and awareness of HIEMA’s updated recommenda-
tions (β= .20, p≤ .001) positively affect actual medical preparedness. Specifically, households acknowledging the import-
ance of storing essential supplies (b= 3.67, p≤ .001), being familiar with the general guidelines (b= 1.58, p≤ .001), and
being aware of HIEMA’s updated recommendations (b= 2.20, p≤ .001), respectively scored 3.67, 1.58, and 2.20 days higher
in actual medical preparedness than their counterparts. Additionally, years of residence (β= .14, p≤ .001) positively affect
actual medical preparedness; each additional year of residence in Hawai‘i increases actual medical preparedness by 0.05
days (b= 0.05, p≤ .001). Furthermore, residing in Hawai‘i County (β= .07, p≤ .05) positively impacts the extent of actual
medical preparedness; households in Hawai‘i County scored 1.11 days higher (b= 1.11, p≤ .05) than those in other counties.
Furthermore, “college” has a positive effect (β= .10, p≤ .01) on actual medical preparedness; households with members who
have attained a college degree or higher scored 1.15 days higher (b= 1.15, p≤ .01) than households with members of lower
levels of educational attainment. Also, the presence of elders (β= .09, p≤ .01) in a household has a positive effect on the
extent of actual medical preparedness; households with elderly scored 0.96 days higher (b= 0.96, p≤ .01) than households
without any elders. On the contrary, the presence of infants (β=−.07, p≤ .05) in a household has an inverse effect on the
extent of actual medical preparedness, resulting in a 1.41-day lower score (b=−1.41, p≤ .05) than households without
any infants. Finally, households with pets (β= .06, p≤ .05) tend to have a positive effect on actual medical preparedness,
scoring 0.65 days higher (b= 0.65, p≤ .05) than households without pets.

In response to H4.1c, H4.2c, H4.3c, and H4.4c, the results in the sixth and final model of our analysis showed that per-
ceived hurricane risk has a significant positive effect on households’ actual medical preparedness. Conversely, perceived risks
of tsunamis, volcanic eruptions, and landslides are inversely associated with the extent of actual medical preparedness.
Finally, attitudes toward the importance of storing essential supplies, familiarity with the formal general guidelines, and
awareness of HIEMA’s updated recommendations are significant positive predictors of actual medical preparedness in
Hawai‘i.

Discussion
Households across the State of Hawai‘i appear to be significantly non-compliant with HIEMA’s recommendations for water,
food, and medical supplies. Only one-fifth of households comply with the 14-day Hawai‘i State recommendations for water
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supply stockpiling; about one-third have adequate food supplies stored; and approximately four out of ten have stored
adequate medical supplies that would last at least 14 days. Our results reaffirm the previous findings of technical reports high-
lighting the low rates of household disaster preparedness across the state of Hawai‘i (Guest et al. 2023; Hurricane Behavioral
Survey 2018; Public Awareness Project 2012). Recognizing the complexity of dissecting low compliance rates, we identified
the socio-cognitive components of SCT that predict households’ compliance with HIEMA’s 14-day recommended stockpile
of water, food, and medical supplies. Concerns about perceived hazard risks, acknowledgment of the importance of essential
supplies stockpiling, familiarity with the general guidelines of preparedness as outlined by FEMA and HIEMA, and aware-
ness of region-specific recommendations (HIEMA’s updates) significantly contribute to predicting households’ adherence to
HIEMA’s recommendation and the extent of preparedness in water, food, and medical supply stockpiling. Our results provide
evidence that reaffirms previous claims about the importance of socio-cognitive factors in empirically analyzing disaster pre-
paredness (Cross 2003; DeYoung et al. 2019; Espina and Mendiola 2015; Hargono et al. 2023; Hung 2019; Mabuku et al.
2018). We found that the majority of households in Hawai‘i are particularly concerned about hurricanes, tsunamis, and floods.
In contrast, half of the households are concerned about the risk of earthquakes in their communities. Less than one-half of the
households are concerned about volcanic eruptions, landslides, and wildfires5. Despite the high overall concern about hazard
risks, households across all counties appear to have a stockpile of essential supplies that is overwhelmingly below the 14-day
recommended level. We found that the effect of perceived hazard risks on compliance and overall actual preparedness rates
for hazards is ambiguous, depending on the type of hazard. To a certain extent, perceived risks of hurricanes, tsunamis, vol-
canic eruptions, floods, landslides, and earthquakes significantly predict households’ compliance with and actual prepared-
ness for at least one category of essential supplies. Nevertheless, the direction of the relationships appears ambiguous.
Indicatively, we found that perceived risks for tsunamis and wildfires are positively associated with the extent of food; how-
ever, perceived risks for landslides and earthquakes negatively affect households’ extent of actual food preparedness. Our
findings reaffirm the contradictory results on the relationship between hazard risk perceptions and disaster preparedness
(Bourque et al. 2013; DeYoung and Peters 2016; DeYoung et al. 2019; Espina and Mendiola 2015; Hung 2019; Mabuku
et al. 2018). We can ascribe the existence of vague relationships to heuristics. Heuristics produce neglect bias because house-
holds tend to overestimate the risks of hazards with low probability of occurrence and underestimate the risks of events with
higher probability (Gigerenzer and Gaissmaier 2011; Slovic and Peters 2006; Sunstein 2002). Therefore, households at high
risk of natural disasters may have failed to recognize the urgent need to stockpile essential supplies. In contrast, households at
lower risk may have more essential supplies stockpiled.

Furthermore, we identified structural inequalities and characteristics of vulnerable households that have historically influ-
enced compliance rates and overall disaster preparedness levels. Lower income and low educational attainment tend to
adversely affect the likelihood of compliance and the overall extent of food and medical preparedness (Cutter 2012;
Działek et al. 2016; Hoffman and Muttarak 2017; Kirschenbaum 2002; Lee et al. 2009; Martins et al. 2019; Nikkanen,
Räsänen, and Juhola 2021; Oulahen, Shrubsole, and McBean 2015; Zamboni and Martin 2020;
Zanocco, Flora, and Boudet 2022). It is important to consider that Hawai‘i has one of the highest costs of living in the nation.
Maintaining a 14-day emergency food stockpile can be a significant financial burden for low-income households.
Government officials should consider offering financial support mechanisms (e.g., tax credits, subsidies) to help economically
vulnerable households increase preparedness and comply with HIEMA’s recommended food guidelines. Additionally, man-
datory training sessions in schools on the importance of maintaining emergency medical kits are essential to boost prepared-
ness and compliance with the State’s guidelines. False perceptions and misinformation about disaster preparedness may
explain the low compliance rates among households without socio-economic vulnerabilities. Despite structural vulnerabil-
ities, false perceptions may lead to a disproportionately high rate of non-compliance across households in Hawai‘i. On
that note, our study reaffirmed that there is a weak to moderate correlation between perceived and actual preparedness, indi-
cating that perceiving oneself as prepared is not a reliable indicator of real preparedness (Basolo et al. 2009; Brown, Largey,
and McMullan 2021; Brown et al. 2024; Russell, Goltz, and Bourque 1995). We identified a gap between perceived prepared-
ness and compliance with the State’s recommendations, as individuals with false confidence in their preparedness may neg-
lect to take further steps to stock essential supplies due to a lack of awareness. This disconnect underscores the need for
greater familiarity with and understanding of official emergency guidelines, which helps explain the low compliance rates
with the State’s recommendations.

Regarding other forms of household vulnerability, our results partially reaffirm recent findings in the literature, suggesting
higher levels of actual preparedness among households with vulnerable populations (Ablah, Konda, and Kelley 2009;
Edwards 2009; Murphy et al. 2009; Trigg et al. 2015). The presence of elders contributes to a higher likelihood of complying
with HIEMA guidelines for food and medical supplies, as well as a higher level of medical supplies stockpiled. Age-related
health and physical limitations, social isolation, caregiver burdens, limited income, and a lack of information are some factors
that could hinder adequate disaster preparedness among elderly populations. Additionally, we found that people with disabil-
ity are less likely to adhere to HIEMA’s recommended guidelines for water stockpiling; however, they are more likely to
comply with the medical supply recommendations. Also, they tend to have a lower extent of water and food supply compared
to households that have no members with disabilities. The lack of preparedness in households with people with disability has
often been attributed to social isolation, adverse socioeconomic outcomes, and limited access to information.

Furthermore, we found that regional differences seem to influence household preparedness and compliance in Hawai‘i.
Households in Hawai‘i County (Big Island) are more likely to follow HIEMA’s guidelines for food and water supply and
tend to be better prepared for stockpiling water and food than households in all other counties combined. The higher levels
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of preparedness for food and water in Hawai‘i County may be explained by households’ high exposure to extreme natural
events. According to FEMA’s Risk Index, Hawaiʻi County ranks at the 98th percentile for hazard risk among all counties
nationwide. It experiences a very high frequency of natural disasters, making it among the highest-risk areas for floods, vol-
canic eruptions, earthquakes, tsunamis, and wildfires across the state. Additionally, it has the lowest cost of living, the lowest
population density (46 residents per square mile), and the highest rate of single-family homes statewide (Tyndall et al. 2024).
The lower cost of living helps households maintain essential stockpiles, and single-family homes often offer larger storage
spaces suitable for stocking up on supplies. Storage plays a key role in adequate water and food stockpiling; we found that
respondents who suggest that the state should prioritize public storage facilities tend to have less food stored. On that note, we
observed that limited storage space significantly reduces households’ likelihood of complying with the 14-day food and med-
ical supply stockpiling recommendation. Finally, we identified socio-cultural factors that influence preparedness and compli-
ance levels. Native Hawaiians and Pacific Islanders are well-informed and recognize the risks posed by natural disasters
(McCubbin et al., 2013; Torris-Hedlund 2019; Walshe and Nunn 2012). However, they seem less likely to have sufficient
food and medical supplies stored, but more likely to adhere to the 14-day water supply recommendation. On that note,
and despite their socioeconomic vulnerabilities, Native Hawaiians and Pacific Islanders have a long tradition of community-
based disaster preparedness practices and highly effective resilience mechanisms (Bakkensen et al. 2017). Regarding the ana-
lysis of the differences in disaster preparedness across gender categories, we found that women are more likely to adhere to
HIEMA’s updated recommendations for water and food supply stockpiling and generally show higher rates of actual water
and food availability and preparedness. Finally, our results, revealing a significant association between marital status and the
extent of disaster preparedness, concur with the literature suggesting that married individuals tend to be better prepared with
essential supplies than their counterparts (McGeehan and Baker 2017; Murphy et al. 2009).

Study Limitations
There are several limitations of our study. First, our study did not reaffirm the theoretical frameworks of AST and SCT in
disaster preparedness; instead, it drew on aspects of these frameworks to contextualize and conceptually advance our hermen-
eutical approach. Furthermore, regarding the limitations of the data collection process, we acknowledge that the lack of homo-
geneity between opt-in online panels (n= 926) and phone interviews (n= 80) may introduce a potential selection bias.
Additionally, despite the high response rates of the opt-in panels, a random sampling technique (i.e., multi-stage cluster sam-
pling) would have increased the inferential power of our study. Moreover, a larger sample size would have produced more
reliable results for our predictive models. Furthermore, we recognize the limitations of cross-sectional analysis (data collected
at a single point in time) and acknowledge that having conducted a longitudinal study would have delivered greater precision
and credibility to the results. Finally, a convergent mixed-methods approach consisting of sequential qualitative and quanti-
tative designs would provide confirmatory grounds for the operational definitions and the validity of our measures, thereby
producing more robust analytical models. Finally, GLMs do not adequately account for the probability of rare events; hence,
the interpretation of estimates from our models requires caution, as large fluctuations may lead to inaccurate inferences.

Conclusion
In this study, we employed a multi-layered analytical approach to examine disaster preparedness and households’ compliance
with HIEMA’s recommendation to stockpile 14 days of essential supplies. Through an extensive literature review, we iden-
tified factors and covariates that consistently appear significant in descriptive, explanatory, and predictive models of vanguard
disaster studies. Within the framework of AST and SCT, we identified several socio-cognitive factors that predict the extent of
actual preparedness, and we empirically examined the rate of compliance. Our study revealed an overwhelmingly low rate of
compliance with water (19%), food (29%), and medical supplies (39%) across the State. After aggregating all components of
essential supplies, we concluded that the distribution of households being fully compliant with the 14-day recommendation
(i.e., 14 days of food and 14 days of medical supplies combined) is approximately 12% in the State of Hawai‘i. We also
observed that all categories of essential supplies are well below the recommended State standards. Such results could inform
local emergency agencies about the systemic gap in perceived preparedness and compliance with recommended guidelines,
informed not only by structural arrangements (i.e., economic inequities) but also by socio-cognitive factors (i.e., false percep-
tions, lack of risk awareness, misinformation, etc.). Understanding hazard risks, acknowledging the importance of storing
essential supplies, being familiar with general formal guidelines, and being aware of the State’s updated recommendations
are socio-cognitive factors that can increase adequate household preparedness and compliance in Hawai‘i. Specifically,
the rate of awareness and the degree of familiarity with federal and state agencies’ guidelines significantly contribute to pre-
dicting the likelihood of adherence and to explaining the degree of actual preparedness for water, food, and medical supplies.
Our study reaffirmed that households’ demographics, socio-structural and socio-cultural factors, and vulnerability factors are
important exogenous variables that affect both the likelihood of compliance and the extent of households’ preparedness.
Table 9 (see appendix) summarizes the direction of the relationships of significant factors that can predict the likelihood
of household compliance, and explain the extent of actual preparedness in water, food and medical supplies.

Informed by our findings, emergency agencies should consider implementing multimedia communications and georefer-
enced maps to attract public attention to the urgent need for households to adhere to HIEMA’s recommendations. We posit
that developing targeted communication campaigns that emphasize region-specific emergency preparedness
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recommendations and community-based practices could significantly increase the extent of disaster preparedness and house-
holds’ compliance across the State of Hawaii. We recognize that identifying the best communication practices in the most
ethnically diverse state in the country is a challenge. State agencies may consider developing multilingual outreach and
community-based information sessions and enhancing existing strategies by informing the public about the unique physical,
social, and individual vulnerabilities in Hawai‘i. Further, addressing the structural inequities, the State should consider pro-
viding financial incentives (i.e., tax credits and subsidies for purchasing emergency supply kits) to remove the financial bur-
den from vulnerable households. In our view, introducing emergency preparedness curricula at primary, secondary, and
tertiary educational institutions will enhance future generations’ knowledge base and narrow the gap between perceptions,
intentions, and actions regarding emergency preparedness. Future scholarly endeavors should further investigate the socio-
cognitive mechanisms underlying perceptions, intentions, and knowledge frames that predict the extent of disaster prepared-
ness and compliance. We suggest using an exploratory sequential mixed-methods design to explore further the socio-
cognitive mechanisms of disasters, which could yield more reliable data and more accurate measures, on which State agencies
would periodically assess the trajectory of perceptions, intentions, and actions in the context of disaster preparedness and
households’ compliance.
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Notes
1. For more information about FEMA’s National Risk Index visit https://hazards.fema.gov/nri/
2. The data collection for this study had taken place approximately six months before the devastating wildfires in Maui, we would anticipate

that the rate of public concern and risk for wildfires in Maui has significantly increased since then.
3. The median household income category in our distribution was found to be $80,000 to $100,000. Income is attributed by below median

category = 0; median category or higher = 1.
4. Tamhane’s T2 test is selected due to unequal variance and disproportionate sample sizes across the groups of the categorical variables of

the model.
5. It is important to highlight that the survey data of our study were collected approximately six months before the devastating wildfires in

Maui. Therefore, we expect that the current rate of public concern for wildfires has significantly increased.
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Appendix
See Table 9.

Table 9. Predictors of Households’ Compliance and Actual Preparedness in Hawai‘i.

Predictors
Likelihood of compliance Actual preparedness

Water Food Medical Water Food Medical

Hurricane Yes
(−)

Yes
(+)

No No Yes
(+)

Yes
(+)

Tsunami No No Yes
(−)

No No Yes
(−)

Volcanic Eruption Yes
(+)

No Yes
(−)

No No Yes
(−)

Floods Yes
(+)

No No No No No

Landslides No No Yes
(−)

No Yes
(−)

Yes
(−)

Wildfires No No No No Yes
(+)

No

Earthquakes No Yes
(−)

No No Yes
(−)

No

Importance of essential supplies Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Familiar with general guidelines Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Awareness of the HIEMA update Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Household size No No No No No No
Years of Residence Yes

(+)
Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Yes
(+)

Homeownership No No No No No No
Hawai‘i County Yes

(+)
Yes
(+)

No Yes
(+)

Yes
(+)

No

Income No Yes
(+)

No No Yes(+) No

College No Yes
(+)

Yes
(+)

No No Yes
(+)

Elder Yes
(+)

No Yes
(+)

No No Yes
(+)

Disability Yes
(−)

No Yes
(+)

Yes
(−)

Yes
(−)

No

Infants No No No No No No
Pets Yes

(+)
No Yes

(+)
Yes
(+)

No No

Improve Services No Yes
(+)

No No Yes
(+)

No

Public storage No Yes
(−)

Yes
(−)

No Yes
(−)

No

Female Yes
(+)

Yes
(+)

No Yes
(+)

Yes
(+)

No
(+)

Married No No No Yes
(+)

Yes
(+)

No

Native Hawaiian/Pacific Islander Yes
(+)

Yes
(−)

Yes
(−)

Yes
(+)

No No

Note. HIEMA=Hawai‘i Emergency Management Agency.
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