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Introduction: Household disaster preparedness remains critical yet underachieved, despite substantial investments in mitigation infrastructure. Understanding psychological drivers affecting the implementation of household preparedness measures helps distinguish families fully prepared for disasters from those not, thereby improving disaster education. Psychological drivers may promote, hinder, or have no impact on household preparedness. This review fills a significant gap by systematically categorizing psychological factors influencing household disaster preparedness, an area that remains underexplored in previous literature, aiming to provide recommendations for developing more effective psychological interventions and coping mechanisms.

Methods: A systematic literature search was conducted using PRISMA guidelines, analyzing published studies (2017-2024) from Web of Science, Google Scholar, and ScienceDirect. Two authors determined the eligibility of studies based on the inclusion and exclusion criteria.

Results: A total of 35 studies were included in this review. Regarding cognitive appraisal, risk perception generally promotes household preparedness. Hazard intrusiveness, perceived efficacy, and perceived response efficacy encourage preparedness. Regarding motivation and intention, self-efficacy and perceived benefits boost preparedness, and the transfer of responsibility regulates the influence of trust on household preparedness. Regarding social interaction, formal support, and community resilience promotes preparedness, whereas informal support and social norms may impede it. Regarding bonds with the living environment, place attachment promotes housing protection but hinders relocation. Sense of place hinders permanent evacuation or relocation.

Discussion: Disaster prevention and management should emphasize the responsibility of individuals and families in reducing disaster risks, clarify the consequences and probabilities of disasters, refine social norm indicators, and develop a resettlement planning incorporating place identity cultivation to improve effective household preparedness.
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1 Introduction

Natural disasters are catastrophic events that severely disrupt community or societal functions, leading to significant loss of life, economic damage, and environmental destruction (1–3). Disasters leave an enduring psychological imprint, with documented cases of Post-Traumatic Stress Disorder (PTSD), anxiety, and depression profoundly affecting survivors’ mental health (4, 5). This situation underscores the need for individuals to minimize risk exposure by developing disaster preparedness. As a crucial aspect of disaster risk management, disaster preparedness enhances public understanding and adaptation to risks, aiding in more effective resource utilization for coping (6). Disaster preparedness can be defined as individuals’ knowledge, capabilities, and actions for accurately predicting, responding to, and recovering from disaster impacts (6, 7). As the fundamental social unit, households organize disaster preparedness activities, linking individuals with society and communities (8–12). When facing natural disasters, households often become the most dependable support systems. Household decision-making processes significantly shape their attitudes and actions in disaster preparation (13).

Current studies on family disaster preparedness show that, despite households recognizing the necessity of implementing preventive measures, the adoption rate of such measures remains low (14–17). Individuals’ behavioral motivations and decision-making processes in response to disasters are crucial for comprehending and enhancing the effectiveness of disaster preparedness (18, 19). Existing studies have explored various psychological factors affecting household preparedness, such as risk perception (20–22), place attachment (7, 23), and self-efficacy (24, 25). Studies on the impact of psychological factors on household preparedness have reported contradictory results. For example, Ao et al. (26) found that residents’ risk perception positively affected their evacuation choice behavior. Mertens et al. (27) found that risk perception had a negative predictive effect on household tree planting and other protective behaviors. In the context of earthquakes, place attachment has been shown to strongly influence preparedness behaviors. For instance, individuals with strong ties to their homes are often less willing to evacuate, prioritizing the preservation of their residence over evacuation, as demonstrated in studies by Mishra et al. (17). Self-efficacy plays a critical role in flood preparedness, where individuals with higher self-efficacy are more likely to engage in protective measures such as installing flood barriers or developing evacuation plans (9). The impact of psychological factors on household preparedness depends on various social-economic (e.g., income, financial support), social-demographic (e.g., age, geographical location), and cultural backgrounds (26, 28–30). For example, risk perception and preparedness behaviors vary significantly across cultural and geographic contexts, such as in Eastern versus Western societies (31). Accordingly, cultural and regional differences significantly influence the psychological drivers of disaster preparedness, necessitating a comprehensive examination across diverse settings. There is a lack of systematic overview of psychological interventions, especially in terms of how psychological interventions form different preparedness attitudes under different cultural backgrounds and family characteristics. This review categorizes these psychological factors and systematically summarizes each category’s impact on household disaster preparedness. It explores how these psychological factors influence and shape household preparedness strategies, especially in diverse cultural and environmental contexts. Based on the review of research results, practical suggestions for disaster preparedness are provided from various aspects of psychological intervention. The review provides practical insights for developing effective psychological strategies to improve household preparedness and disaster coping mechanisms.

This review focuses on empirical articles about household preparedness activities for natural disasters and provides an overview of psychological factors across different cultural and disaster contexts. The remainder of the review is organized as follows: Section 2 provides an overview of the selected articles, including their socio-cultural contexts, types of disasters, and research methods and tools. Section 3 categorizes these psychological factors into four classifications based on commonalities and provides the theoretical and empirical basis for this categorization. Section 4 provides a detailed review of household preparedness under psychological interventions from the perspective of these four psychological categories. This section includes how psychological factors may promote, hinder, or not affect family preparedness and outlines the potential reasons for these varied outcomes. Section 5 summarizes the mechanisms of psychological interventions influencing family preparedness, identifies gaps in current research, and proposes directions for future studies. The review concludes with Section 6, which summarizes the review and some key points that should be considered.



2 Systematic review protocol

The present research uses the systematic review approach to synthesize the literature on the impact of psychological factors on household preparedness. This systematic review was conducted and reported following the standard criteria outlined in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (32). The detailed process of the systematic review is elaborated upon in the following sections.


2.1 Search strategy

To ensure that the research included reflects the progress in psychology and disaster preparedness in recent years, the literature search for this review covers the related research published from 2017 to 2024. Three electronic databases—Web of Science, Google Scholar, and ScienceDirect—were utilized to focus on household disaster preparedness within psychological interventions. Subsequently, the search “TS = (psychological* OR psychology) AND TS = (disaster preparedness) AND TS = (household preparedness OR household emergency preparedness OR household disaster preparedness) AND TS = (natural*)” was conducted in the titles and abstracts of the articles (TS = Topic). Abstracts of conference papers, letters to the editor and data reports were not considered. In addition, we looked for 6 other pertinent publications in the 694 published articles’ references that were found during the search.



2.2 Inclusion and exclusion criteria

The following inclusion and exclusion criteria were applied to select relevant articles. The inclusion criteria were: (1) peer-reviewed papers; (2) English language; (3) full text only; (4) empirical; and (5) household preparedness for natural hazards. Articles were excluded if they: (1) utilized terminology that is not related to disaster preparedness from the household level, such as livelihood preparedness and social recovery. (2) Additionally, some articles focused on broader societal concepts, such as social vulnerability, rather than psychological factors directly related to household preparedness, were also excluded; (3) focused on long-term natural disasters such as air pollution, drought, and climate warming; (4) described the current state of household preparedness or the effectiveness of household preparedness strategies; and (5) focused on individuals’ mental health rather than the mechanism of psychological factors affecting disaster preparedness. Figure 1 demonstrates the steps in article selection, which were developed based on the PRISMA standard guidelines (33).
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FIGURE 1
 Flow chart of the decision process for selecting articles on household preparedness under psychological influence.




2.3 Data extraction and coding

By searching the three databases with the selected search terms, we preliminarily found 700 articles. After removing the duplicate articles, 410 articles remained, marking the first stage of refining the dataset. Next, using the exclusion criteria, 178 articles were removed based on titles and abstracts. Finally, a full-text review of the remaining 232 articles resulted in the exclusion of 197 articles, leaving 35 eligible articles for detailed analysis.

The coding scheme for the articles includes a priori coding and thematic coding. Based on predefined inclusion and exclusion criteria, the identified articles were coded independently by the first and the second author. Then, theory-driven thematic coding, such as the Health Belief Model (HBM) was used to categorize the psychological factors in the identified articles, establish themes, and further interpret and analyze these psychological factors. The confirmed classification is presented in section 3. The first and third author independently coded the articles into different categories. The value of Cohen’s Kappa was 0.82, indicating high agreement. Discrepancies were resolved through discussion and consensus, with arbitration by the fourth author when necessary.



2.4 Overview of the selected studies

The descriptive details of the selected articles are presented in Supplementary Table 1. These details encompassed the regions and disaster types, the psychological factors examined, and the methodologies utilized in these studies. Of the selected 35 articles, general natural disasters were considered in 11% of the studies. The remaining articles focus on specific types of disasters: earthquakes (38%), floods (17%), landslides (8%), wildfires (3%), hurricanes (5%), typhoons (6%), tsunamis (3%), Tornadoes (3%), and volcanic hazards (6%) (see Figure 2). Most of the studies were conducted in China (30%) and the United States (30%), with the remainder distributed across other countries, including Korea, New Zealand, Iran, Germany, Uganda, Pakistan, Bangladesh, and Ghana (each contributing 4 to 7% of the studies) (see Figure 3).
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FIGURE 2
 Distributions of disaster types in the reviewed studies.
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FIGURE 3
 Regional distribution of the reviewed studies.


The study designs adopted by the screened articles were categorized into cross-sectional and longitudinal designs. Among the research reviewed, only Joffe et al. (14) and Wallis et al. (34) utilized longitudinal designs, offering insightful perspectives on the dynamics of psychological factors over time. Wallis et al. (34) initially explored the link between place attachment and household preparedness by engaging participants in a place visualization task. This approach assessed whether place attachment visualization increased preparedness intentions through a follow-up survey conducted 2 weeks after the pre-intervention task. Joffe et al. (14) employed a direct intervention method to track preparedness improvements over time, facilitated through a structured “Fix-it” workshop, with follow-up assessments revealing progress at 3-and 12-month intervals. The longitudinal design facilitated the observation of sustained changes in psychological attitudes and behaviors (35). This approach offers a deeper understanding of the causality between psychological factors and preparedness, unlike the more prevalent cross-sectional studies.

Regarding methodology, questionnaires, interviews, and on-site field measurements were explored. 94% of the studies primarily employed questionnaires for data collection, with variability in sample selection and data collection methods. Specifically, the predominant approach for sample selection involved stratified random sampling. The sample selection was based on the severity of earthquake disasters (36–38), differences in economic development levels (38–40), and geographical locations (40, 95). Only Kim and Kim (23), Ghasemi et al. (25), and Wei and Lindell (41) used a nationwide population as samples. The standards for sampling were diverse, depending on the specific objectives and contextual framework.

The predominant method for questionnaire collection was face-to-face completion (3, 7, 42–45). Additionally, computer-assisted personal interviewing (CAPI) systems (46–48), online surveys (95, 45), and mail surveys (23, 49) were also utilized. Face-to-face completion and the CAPI system generally achieved higher data quality and response rates compared to other approaches. These methods required higher costs and more complex implementation. Therefore, the selection of questionnaire collection methods was based on the research’s specific requirements and the characteristics of the target sample. In addition to traditional questionnaire surveys, Becker et al. (30) further explored the reasons and influencing factors for participants implementing preparedness measures through interviews. They explored how residents interpret earthquake information. They also explained the specific process by which people prepare for earthquakes. Compared to questionnaire surveys, interviews revealed some potential factors that were previously undiscovered and considered to affect disaster preparedness.

However, it is challenging to control or standardize external variables that may affect the results when using only questionnaires or interviews. To reduce the influence of social expectations on participants when answering questions and to reflect the psychological effects more intuitively, Wallis et al. (34) and Joffe et al. (14) employed experimental interventions. Wallis et al. (34) investigated the influence of psychological factors on preparedness and the effectiveness of these interventions by comparing survey responses before and after the experiments. Joffe et al. (14) enhanced disaster preparedness willingness by increasing individuals’ attention to placing emergency supplies at home. Although these two studies primarily aimed to assess the efficacy of intervention tasks, they offered profound insights into the dynamics between psychological factors and preparedness behaviors.

The selection of a research methodology to investigate the influence of psychological factors on household preparedness depends on the study objectives. Questionnaires gather extensive data on self-reported behaviors, probing the relationship or correlation between these psychological factors and household preparedness. Behavioral observations assess and analyze participants’ actions to uncover how psychological motivation translates into behaviors. To better understand how psychological factors influence family preparedness and how psychological interventions translate into preparedness actions, it is feasible to combine questionnaire surveys and behavioral observations. The combination of research methods allows for extensive data collection and on-site verification of behaviors. Additionally, a comprehensive predictive model can be constructed by using statistical methods to analyze the relationships between the data.




3 Classification of psychological factors

Before delving into the detailed influence of psychological factors on household disaster preparedness, we classified them based on their mechanisms of influence. Specifically, psychological factors were identified through a thematic analysis of the reviewed studies, focusing on recurring variables such as risk perception, motivation, and place attachment. These factors were subsequently grouped into four overarching categories based on established theoretical frameworks like the Health Belief Model and Protection Motivation Theory: cognitive appraisal, motivation and intention, socio-cultural contexts, and bonds with the living environment (see Table 1). This categorization aims to group the main aspects of psychological interventions that influence household preparedness, which aims to systematically analyze how these factors, within their respective categories, independently and collectively influence household preparedness. Effective intervention strategies should be developed for different psychological mechanisms. Sections 3.1 to 3.4, respectively, elaborate on the classification of psychological factors and elucidate the rationale behind these categorizations.



TABLE 1 Classification of the psychological factors in the studies.
[image: Table1]


3.1 Classification of cognitive appraisal

Cognitive appraisal involves individuals’ subjective evaluation of disaster risks and coping resources. Four main psychological factors are classified under cognitive appraisal: risk perception, hazard intrusiveness, perceived effectiveness, and perceived response efficacy. These factors are classified based on their critical roles in modulating the perceived necessity and immediacy of actions for household disaster readiness (50). The basis for classifying these psychological factors as cognitive appraisal is as follows:

Risk perception: drawing from the Health Belief Model (HBM) (51) and Protection Motivation Theory (PMT) (52, 53), risk perception underscores an individual’s assessment of disaster threat and encompasses the appraisal of the likelihood and severity of a disaster occurring. Altarawneh et al. (47) and Kiani et al. (42) explicated risk perception as comprising both cognitive appraisals (perceived probability and perceived consequence) and affective appraisals (fear and worry), delineating it as an individual’s subjective judgment of future disaster risks.

Hazard intrusiveness: the subjective judgment of the disaster threat, highlighting the appraisal of the extent to which a disaster disrupts daily life (54). This interpretation is consistent with Griffin et al. (55) model of risk information seeking and processing. When evaluating risk information, individuals consider the weight of risk in cognition, that is, the degree of obstruction posed by the risk.

Perceived effectiveness: subjective appraisal by individuals of coping tactics. Originating from the Health Belief Model (HBM), perceived effectiveness assesses the overarching efficacy of intervention measures (56), and involves considering the possible costs, obstacles, and benefits of taking intervention measures and fostering a proactive attitude toward disaster preparedness (25).

Perceived response efficacy: subjective appraisal by individuals of specific preparedness behaviors. Originating from PMT (52), Individuals’ appraisal of the capability of a preparedness measure to mitigate disaster impacts highlights its utility in thwarting disaster consequences (28).



3.2 Classification of motivation and intention

Motivation and intention are the internal and external forces that drive individuals to take preparedness actions. Three main psychological factors—perceived benefits, self-efficacy, and trust—are classified under motivation and intention. These factors are classified based on their critical roles in promoting internal motivation and shaping specific behavioral intentions (57). The basis for classifying these psychological factors under motivation and intention is as follows:

Perceived benefits: within the HBM, perceived benefits are recognized as the principal intrinsic motivator that prompts individuals to adopt preventative measures (56). This motivator is inherently linked to an individual’s needs and desires. Subsequent research indicated that perceived benefits enhanced individuals’ recognition of the significance of implementing household disaster preparedness strategies, encouraging them to take specific actions due to the expected positive outcomes (29).

Self-efficacy: self-efficacy refers to an individual’s belief in their ability to successfully execute a specific task or behavior (52). According to Social Cognitive Theory (SCT), self-efficacy is a crucial internal element in regulating behaviors. A comprehensive understanding and enhancement of self-efficacy can significantly bolster an individual’s motivation to undertake specific actions (58). Moreover, Zhang et al. (59) demonstrated that self-efficacy impacts the selection of disaster preparedness activities, with family members tending to choose the preparedness measures they believe they can successfully implement.

Trust: in natural disaster risk scenarios, an individual’s trust in disaster preparedness measures or recommendations is an essential external motivator (24). Studies have underscored that individuals’ trust in social networks, authorities, and media directly affects their inclination toward preparedness (59, 60).



3.3 Classification of social interaction

Social interaction focuses on the role of social relationships and community environments in implementing household disaster preparedness behaviors. Three main psychological factors—social norms, social support, and community resilience—are classified under social interaction. These factors are classified based on their critical roles in disseminating risk information, sharing resources, and forming group cohesion (61). The basis for classifying these psychological factors under social interaction is as follows:

Social norms: specific cultural norms, or behavior rules widely accepted and followed within a community or group, are defined as social norms (62). Based on the social-ecological system theory, individual behavior is influenced by personal, community, and societal factors (63). Similarly, the theory of planned behavior (TPB) views social norms as social approval of individual behavior, representing normative beliefs about what individuals should do (64).

Social support: the essence of social support is the provision and receipt of resources through social interaction (65), comprising the network of resources and information exchange accessible to families (24, 40). Social support involves the assistance and help provided by family members, friends, neighbors, and the broader community. Social support influences family disaster preparedness through material support, informational support, and emotional reassurance (66).

Community resilience: in the domain of natural disaster preparedness, community resilience refers to the community’s capacity for adaptation, recovery, and transformation in the face of disasters (67). Through interactions within and between families, communities develop collective resilience against stresses, facilitating efficient resource distribution and crisis management, influencing families’ disaster adaptability and sustainable development capacity.



3.4 Classification of bonds with the living environment

Bonds with the living environment emphasize the dynamic relationship between people and their surroundings, whether in the natural environment, built environment, or cultural background. Two main psychological factors—place attachment and sense of place—are categorized under bonds with the living environment. These factors are classified based on their critical roles in motivating disaster preparedness behaviors such as environmental conservation and home maintenance activities (68, 69). The basis for classifying these psychological factors under bonds with the living environment is as follows:

Place attachment: place attachment refers to the emotional ties that a person develops with a living space (70). This emotional connection is based on long-term interactions, personal experiences and memories, and the significance of the place in people’s lives (71). In the domain of family disaster preparedness, place attachment motivates families to adopt proactive measures to protect their living environment, such as by enhancing the structural safety of their homes or increasing awareness of natural disasters (25).

Sense of place: a multidimensional construct that encapsulates an individual’s connection to their living environment and encompasses their identity identification, emotional investment, and functional dependence on their living environment (40). Place identity, place attachment, and place dependence are categorized under this construct (69, 72). Place identity and place dependence reflect an individual’s sense of identity and functional reliance on a place. Disaster preparedness strategies that consider a sense of place are more likely to be accepted by families, as these strategies acknowledge the uniqueness and functionality of the living environment (40).




4 Analysis of psychological factors’ intervention effects


4.1 Cognitive appraisal’s intervention effects

Cognitive factors are essential for comprehensively understanding natural disaster preparedness (71). This section delves into how individuals’ cognitive appraisals of natural disasters impact various preparedness measures, explicitly focusing on the impact of risk perception, hazard intrusiveness, perceived effectiveness, and perceived response efficacy on household preparedness. Studies primarily focus on earthquake-prone and flooding-prone regions, with research led by scholars from Asia, Europe, and the Americas (see Supplementary Table 1).

In various natural disasters, risk perception is a crucial factor influencing disaster-affected families to take preparedness measures (73). As illustrated in Figure 4, authoritative information, disaster experience, and building vulnerability affected residents’ risk perception (73). These factors shaped individuals’ assessment of different dimensions of risk perception, such as the possibility of disaster occurrence, the severity of consequences, and emotional responses to disasters. Subsequently, these risk perceptions influenced families’ intentions to take specific preparedness measures, such as relocation and evacuation.
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FIGURE 4
 Mechanism of risk perception affecting preparedness measures.


The impact of different dimensions of risk perception on a specific preparedness behavior was diverse and complex. For example, most studies commonly believed that perceiving the possibility of disaster occurrence and the severity of its consequences promoted the willingness to adopt protection actions and purchase insurance. In contrast, Xu et al. (22) found that residents’ assessment of the likelihood of disaster occurrence had little impact on their willingness to evacuate and relocate. The lack of effect might be due to the low frequency of earthquakes in the area where residents lived. Hazard intrusiveness (repeatedly reminding residents of the high frequency and severity of disasters) could effectively increase household preparedness by enhancing risk perception. Similarly, due to inaccurate judgments of disaster risk, disaster-affected residents’ overly high assessment of the controllability of disaster consequences has, in fact, negatively predicted the tendency to stockpile supplies and purchase disaster insurance (46). Moreover, even if residents were aware of the severe threat of disasters, they might not take structural measures (such as planting trees) or relocate (27, 69). These findings highlighted the significant impact of high place dependency and low self-efficacy on preparedness decisions.

The complex relationships outlined above suggest that disaster risk management and communication strategies need to consider specific contexts and the diversity of risk perception. Although some key factors affecting the public’s risk perception had been identified, many factors influencing the public’s assessment of the controllability of disaster consequences remained unclear (see Figure 4). Further exploration and identification of these potential influencing factors were needed. In terms of strategy implementation, overcoming psychological and socio-economic barriers to preparedness behaviors could be achieved by improving the quality of information dissemination, strengthening social support systems, and providing necessary resources and training.

Hazard intrusiveness has been found to facilitate residents’ information-seeking behavior regarding future disasters and the willingness to engage in precautionary savings and purchase disaster insurance (41, 74). Ge et al. (74) further investigated how risk exposure, specifically proximity to hazardous areas, indirectly encourages households to adopt disaster preparedness measures by increasing hazard intrusiveness. The findings indicated that disaster mitigation agencies could enhance hazard intrusiveness and increase residents’ sensitivity by regularly updating and disseminating information about disaster risk events.

Perceived response efficacy was a crucial psychological factor that promoted the willingness and behavior of households to take preventive measures (75). If individuals believe that preventative measures they can take, such as home flood-proofing, can effectively mitigate the damages caused by disasters, this belief motivates them to adopt such measures. Regarding the mechanism of perceived response efficacy, Miao and Zhang (28) found that disaster experience indirectly affects household disaster preparedness behavior by influencing perceived response efficacy. Individuals who had experienced disasters in the past 5 years might be more likely to adopt these measures due to the knowledge and confidence gained from disaster preparedness measures such as emergency plans and savings. This finding emphasized the importance of disaster experience in disaster risk education for raising public awareness and confidence in the effectiveness of disaster prevention measures.

Similarly, residents’ perceived effectiveness of Firewise activities significantly enhanced their intentions to adopt recommended actions (25). Specifically, when residents trusted that the relevant management agencies proposing Firewise activities could provide reliable information on wildfire risk mitigation, the perceived effectiveness of these measures became a significant driving force for them to take protective actions. This finding implied that authorities could effectively improve residents’ perceived effectiveness of risk mitigation measures, promoting their implementation by enhancing social trust and ensuring value alignment between disaster prevention agencies and residents.



4.2 Motivation and intention’s intervention effects

For households, the formation of preparedness attitudes and the execution of preparedness strategies were influenced by various motivations (57), which arise from the differences in individual characteristics and external driving forces (75). The motivations include three factors: trust, self-efficacy, and perceived benefits. Relevant studies focus on disaster types such as earthquakes, floods, hurricanes, and typhoons and were conducted by researchers from Asia and the Americas (see Supplementary Table 1). This section delves into the mechanisms through which various motivations are formed and how the motivations of family members shape their opinions and actions toward household preparedness.

Trust played a double-edged sword role in the implementation of disaster preparedness measures. Firstly, the government plays a crucial role in disaster management, particularly in Eastern cultures (76). For instance, when individuals had high trust in the government or public institutions, they were more likely to take preparatory actions based on the information and recommendations provided by these institutions (26, 60). However, excessive trust in the government could also lead to a transfer of responsibility, making households passive in disaster prevention and preparedness, as they expected the government to take charge of all preparation and response measures (30, 77). This finding suggested that the formulation of disaster risk policies needed to focus not only on the impact and mechanisms of trust in other institutions or media on household preparedness but also on exploring the factors that promote and hinder government trust across cultural backgrounds to encourage households to take appropriate self-protective measures.

High self-efficacy also encouraged households to formulate preparedness plans (28), stockpile supplies (28), learn about disaster knowledge (78), and plan evacuation behaviors (37). Individual experiences and external encouragement shaped an individual’s sense of self-efficacy. Specifically, individual experiences such as non-immediate disaster experiences enabled individuals to develop beliefs in coping with disasters, enhancing their self-efficacy (28). On the contrary, immediate disaster experiences might weaken households’ confidence in coping with disasters (48). The experience of visualizing the consequences of a disaster after a severe flash flood made residents less confident about responding to future disasters. In addition to individual characteristics and external encouragement, such as social encouragement and rewards (gift cards for group challenge winners and community praise), they have cultivated confidence in household preparedness (14, 29). These forces indirectly promoted broader participation in preparedness by increasing the social recognition of household preparedness. The above findings revealed that future research should integrate family experiences and external stimuli to promote self-efficacy. Communities and governments should pay special attention to families that have recently experienced disasters, offering external rewards through face-to-face interactions and practical activities to strengthen these families’ confidence and beliefs in coping with disasters.

Moreover, perceived benefits of self-judgment could also enhance the tendency to prepare (29). When people realized the benefits of earthquake preparedness (increased safety and reduced damage) outweighed its barriers (costs, time), they were more likely to improve their preparedness capability. The findings emphasized the importance of understanding perceived benefits, suggesting that future risk communication policies could develop more effective preparedness strategies by comparing the benefits of different intervention measures.



4.3 Social interaction’s intervention effects

Social interactions provided a platform for sharing information and assistance, facilitating mutual help and self-help among families (61). This section methodically explores the impact of social norms, social support, and community resilience on household preparedness. The research mainly focuses on regions prone to earthquakes and floods, such as China and Japan in Asia, the United States and Chile in the Americas, and Germany and Italy in Europe (see Supplementary Table 1). First, we examine the effects of these factors on specific disaster preparedness measures, including facilitation and hindrance. Then, we delineate the mechanisms behind these effects. Ultimately, the findings present feasible recommendations for effectively implementing disaster preparedness measures.

Social support networks provided households with information and resource mobilization channels, influencing their disaster resilience (24, 40). Different channels for obtaining social support affected families’ tendency and willingness to prepare for disasters. Social support could be formal (government or media) or informal (family or neighbors). Unlike formal support, Informal social support hindered families from preparing supplies and learning disaster response skills (24). The expectation of informal social support might reduce risk perception, thus decreasing the likelihood of families taking preventive actions. In contrast, families with a strong perception of government social support were more likely to evacuate (40). The findings underscored the importance of formal social support for family preparedness. Governments and official agencies typically provided information, issued alerts, and guided the public to prepare. On the other hand, informal support played a more significant role in the post-disaster recovery phase, providing emotional care to family members (76). Given the impact of formal support, further research could investigate other formal channels, such as the media, and their contributions to family preparedness. Comparisons could also be made between government and media support regarding specific resources provided to families for coping with disasters and minimizing losses, aiming to develop more detailed and effective preparedness measures.

Community resilience effectively predicted family preparedness awareness (23, 51). High community resilience implied that a family’s community had abundant networks and resources. Safety training provided by community organizations and a family’s geographic location could influence their perception of community resilience. Families in active community organizations and plains regions reported higher community resilience scores (51). These findings suggested that the impact of the geographical environment on community resilience should be considered in community development and planning. Appropriate land use and construction strategies should be adopted to enhance the community’s resilience. However, social norms achieved through social interaction hindered the desire of families to prepare for earthquakes (30, 79). Families typically adhered to community norms and systems, leading to information insularity and pronounced peer influence. Social norms might conflict with authorities’ recommendations (80). If a community’s consensus were to stay put or await more explicit signs of danger, individuals might be influenced to delay evacuation. This phenomenon highlighted the necessity of improving community and societal interconnectedness. Additionally, it was insufficient for communities to establish standardized guidelines emphasizing the importance of preparedness (e.g., “preparation is the best protection”). People might not be clear about the specific steps to implement these guidelines and their potential benefits.



4.4 Bonds with the living environment’s intervention effects

The psychological bonds between families and their living environment were manifested through place attachment and sense of place, affecting measures related to maintaining physical space, such as establishing flood barriers and reinforcing building structures (9, 25). Floods, earthquakes, and typhoons are the focus of the research, which is concentrated in high-risk disaster areas such as Japan, China, the United States, Chile, and Australia (see Supplementary Table 1). This section summarizes the mechanisms through which place attachment and sense of place influence preparedness measures (9, 25). Specifically, this section reviews the direction of influence (such as facilitation or hindrance), the specific measures affected, and the factors influencing the degree of psychological intervention.

The role of place attachment varied by the type of disaster preparedness measure. For measures aimed at protecting the home, such as reinforcing house structures and creating family protection plans, residents who had experienced wildfires and post-disaster rebuilding valued their homes and the associated memories and emotions. As a result, they were likely to implement these protective measures (25). Similarly, residents with a stronger emotional connection to their residence were more inclined to stock materials and raise disaster preparedness awareness (9). However, regarding decisions that might involve moving away from their residence, place attachment was not significantly associated with residents’ willingness to move (69). This lack of effect could be due to financial resource constraints interfering with families’ judgments on the feasibility of relocation, especially for older residents in remote areas (81, 82). Therefore, relevant agencies need to adjust subsidies based on the financial situation of the target audience when considering relocation strategies to increase their feasibility.

The impact of another psychological factor, sense of place, on household preparedness was diverse. For most preparedness measures, such as developing evacuation plans, stockpiling essentials, and reinforcing homes, sense of place is correlated with higher degrees of these preparedness activities. However, DeYoung and Peters (77) found that the sense of place was negatively correlated with these preparedness measures. The negative relationship could be due to the cultural adaptability of the scale and high population mobility. Samples with high mobility tended to have a lower sense of place, and the selected scale might not be suitable for this research sample. For specific preparedness measures such as evacuation and relocation, the impact of the sense of place is mixed. One dimension of sense of place, place dependence, was significantly negatively correlated with their willingness to relocate or evacuation (69, 72). A possible explanation was that households with a strong dependence on their place of residence due to reliance on the land for livelihood exhibited a lower willingness to relocate, even if they perceived the severity of geological disasters. In contrast, another dimension of sense of place, place identity, was positively correlated with the willingness to evacuate (72). The sense of identity that residents build with their place of residence strengthened their determination to rebuild their homes after temporary evacuation. Future policymaking, especially regarding relocation policies, could become more flexible by providing relocation compensation schemes and establishing social support systems. Additionally, integrating old cultural elements into new residential areas could help establish a new sense of place identity.




5 Discussion

In disaster management, household preparedness is considered a key component in reducing the impacts of natural disasters. Although people know the seriousness of the consequences of natural disasters, the motivation for household preparedness is generally insufficient. Previous studies have explored the psychological mechanisms behind insufficient or passive household preparedness. However, there needs to be a more systematic evaluation of the effectiveness of psychological interventions, particularly regarding their applicability and outcomes across different disaster contexts and family characteristics. To address this gap, a systematic review was undertaken to investigate the impact of psychological factors on household preparedness. Psychological factors are classified into four psychological intervention aspects, and practical disaster preparedness suggestions are put forward from these different perspectives.

Although there has been extensive research on the impact of psychological factors on household preparedness, the existing studies still need a thorough exploration of the psychological intervention mechanisms. For instance, one dimension of risk perception, the perceived controllability of disaster consequences, could either facilitate or hinder the implementation of preparedness measures (40, 72), but the reasons for these differences remained unknown. Future research should consider the factors influencing risk perception, particularly perceived controllability of disaster consequences. Additionally, trust was a double-edged sword in influencing residents’ preparedness actions, affected by community involvement and cultural backgrounds (83). Existing results indicated that trust in the government is generally higher in Eastern contexts (76). However, trust in different cultural and social backgrounds and its impact on family preparedness were unknown. Future studies should explore trust, especially in governments, and its varying effects on family preparedness across different cultural and social backgrounds. Lastly, although current research found that formal social support from governments could help families make reasonable evacuation decisions, informal support from friends or family negatively correlated with learning preparedness and coping skills (24, 40). The reasons for these differential outcomes were unknown. A possible explanation was that social support channels played different roles at various disaster stages. Formal social support played a crucial role in the pre-disaster warning phase, with broadcast media being a significant source of information (84). Informal social support, in contrast, often played a more crucial role in the post-disaster recovery phase (54, 85). Future research should further distinguish the roles of formal and informal social support at different disaster management stages to tailor preparedness measures effectively.

Existing research methods and tools are relatively uniform. Most studies adopted cross-sectional designs, except for Joffe et al. (14) and Wallis et al. (34). Notably, these two studies focused on exploring the effectiveness of specific preparedness strategies rather than the dynamics of psychological factors. Wallis et al. (34) utilized a longitudinal design to assess how place visualization tasks influence place attachment. Similarly, Joffe et al. (14) conducted a “Fix-it” workshop to intervene with participants directly, tracking the progress of household preparedness improvements to observe sustained changes in self-efficacy. However, the dynamic impact of psychological factors on household preparedness has not been sufficiently explored. For example, risk perception is not static; it evolves with new experiences and learning (1). However, the dynamic impact of psychological factors on household preparedness has not been sufficiently explored. For example, risk perception was not static; it evolves with new experiences and learning (1). Similarly, self-efficacy can fluctuate based on accumulated experiences and the influence of verbal persuasion (86). Adopting a longitudinal design would allow for capturing trends over time (87). Future research could benefit from such designs through long-term tracking studies and dynamic data analysis. This approach would help understand how families adapt to and respond to ongoing disaster risks and aid in assessing the effectiveness of disaster preparedness measures.

Additionally, almost all studies have used questionnaires for data collection. However, the interference of individual subjective bias, social expectations, and emotional and cognitive responses cannot be ignored (88). Recently, Yang et al. (89) combined questionnaire surveys with electroencephalogram (EEG) technology. They uniquely used EEG indicators such as voltage fluctuation and duration to reveal differences in people’s perceptions of geological disaster risks. This multimethod research design delves into risk perception from psychological and physiological dimensions, enabling researchers to explore how risk perception affects individuals’ responses to disasters and decision-making at cognitive and physiological levels. Future research could provide more comprehensive data by combining traditional questionnaires with objective physiological data, enabling more accurate analysis of the relationship between psychological factors and behaviors.

While some discussions have focused on the role of psychological factors in household preparedness behavior, a systematic framework to comprehensively consider the interaction of psychological factors with other vital elements still needs to be developed. First, this review excluded studies that primarily addressed social vulnerability. This exclusion criterion was made because social vulnerability encompasses a broader range of determinants that extend beyond psychological aspects (90, 91). However, the interaction between social and economic determinants covered by social vulnerability and psychological factors cannot be fully captured. For example, socio-economic differences can affect psychological factors such as self-efficacy and risk perception, thus indirectly affecting disaster preparedness behavior (69). Future work may need to extend and supplement specific frameworks by integrating the interactions between psychological factors and other variables, such as social and economic factors, to explore the complexity of disaster preparedness. Additionally, it should explore the weights of psychological interventions and the relationships between different psychological factors in making preparedness decisions. The lack of impact of psychological interventions on family preparedness tendencies highlights the critical role of non-psychological factors such as economic conditions and proximity to hazards. To further explore effective preparedness mechanisms and promote family preparedness, future research could consider the interactions between psychological, economic and physical factors (residential location and conditions) to develop more comprehensive and effective family preparedness strategies.

Finally, the establishment of the systematic framework requires consideration of not only diverse factors, such as non-psychological factors, but also diverse cultural backgrounds and geographical elements. It is worth noting that most of the studies reviewed were conducted in high-income countries (see Figure 3), which may restrict the applicability of the findings to low-income or disaster-prone regions. Variations in cultural norms, resource availability, and socio-economic conditions across different geographic areas can uniquely influence the psychological factors driving household preparedness. To address these challenges, future research should focus on more diverse cultural contexts, particularly in developing countries, to improve the applicability of the theoretical framework and provide more practical guidance for implementing effective disaster preparedness strategies in varying socio-economic and cultural settings.



6 Conclusion

This review selects the psychological factors that affect household disaster preparedness. The psychological factors involved are classified into four psychological aspects: cognitive appraisal, motivation and intention, social interaction, and bonds with the living environment. This review explores how psychological factors affect household preparedness from four psychological aspects.

Risk perception, hazard intrusiveness, perceived effectiveness, and perceived response efficacy are classified under cognitive appraisal. Perceived benefits, self-efficacy, and trust are classified as motivation and intention. Social norms, social support, and community resilience are classified as social interactions. Place attachment and sense of place are categorized as bonds with the living environment.

For cognitive appraisal, risk perception is generally a positive predictor of household preparedness, except when the low frequency of disasters renders it ineffective for household preparedness or when the sense of place among residents causes it to hinder household preparedness. Other factors, including hazard intrusiveness, perceived effectiveness, and perceived response efficacy, promote household preparedness willingness. For motivation and intention, self-efficacy and perceived benefits promote household preparedness. The influence of trust on household preparedness is mixed. The transfer of responsibility weakens the positive impact of trust in the government on household preparedness, turning its positive role into a hindrance. For social interaction, formal social support and community resilience enhance household preparedness. Informal social support and social norms hinder household preparedness. For bonds with the living environment, place attachment facilitates housing protection but hinders relocation. Sense of place enhances household preparedness measures other than permanent evacuation or relocation. The cultural adaptability of the scale and population mobility reduce the promoting effect of the sense of place.

To improve disaster preparedness, local governments and NGOs should focus on psychological interventions that increase risk perception and self-efficacy. Programs that foster community resilience and address place attachment can also be key in promoting more robust preparedness behaviors. Specifically, initiatives such as community workshops, public awareness campaigns, and training programs play a crucial role in increasing individuals’ comprehension of disaster risks and boosting their confidence in carrying out preparedness actions. Moreover, incorporating approaches that enhance community connections and address the emotional attachments to their living environments can help overcome obstacles to actions like evacuation and relocation. Given that self-reliance was identified as a significant psychological factor, disaster preparedness programs should consider cultural dimensions that emphasize self-reliance. In cultures where self-reliance is highly valued, individuals may be more proactive in taking preparedness actions. Therefore, tailoring interventions to align with cultural values of self-reliance can enhance their effectiveness. Policymakers should also consider tailoring these interventions to fit the cultural and socio-economic contexts of different regions to maximize their effectiveness.

Although every effort was made to use rigorous and comprehensive methods in conducting this review, some limitations should be considered. We focused on immediate preparedness and rapid response strategies. Therefore, we considered only non-long-term disasters. Additionally, we only reviewed articles from the Web of Science, Google Scholar, and ScienceDirect databases, which are electronic databases with high-quality scientific publications.
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