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Abstract

:

Promoting individual disaster preparedness is one of the most effective ways to reduce disaster risk. Effective disaster risk communication is widely known to motivate individuals to take protective measures. However, the mechanisms underlying the communication of risk, particularly between local officials and individuals, and its effects on individuals’ disaster preparedness are still unclear. This study established a moderated mediation model to investigate the mediating and moderating roles of individuals’ level of disaster preparedness knowledge and self-efficacy, respectively, with a focus on local officials as the disaster information source. To test this conceptual model, 1080 villagers from Weinan city, Shaanxi province, China were randomly selected and interviewed. The results showed that frequent interpersonal communication with local officials enhanced villagers’ disaster preparedness. However, this relationship was mediated by the extent of villagers’ disaster preparedness knowledge. Moderated mediation analysis further indicated that those with a higher level of self-efficacy were more likely to prepare for disasters after receiving disaster risk-reduction information with village officials, but this effect was not significant for villagers with low self-efficacy. These findings indicated that individuals’ preparedness level can be increased if local officials regularly communicate disaster risk reduction knowledge to villagers, and that this effect is stronger for individuals with a higher level of self-efficacy.
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1. Introduction


There is a growing consensus that preparedness at various levels is one of the most effective and economical ways to improve disaster risk reduction (DRR). Significant progress has been made in strengthening disaster preparedness worldwide since the inauguration of the Hyogo Framework for Action 2005–2015: Building the Resilience of Nations and Communities to Disasters (HFA). Continuing the significant progress made over a decade under the HFA, the Sendai Framework for DRR (2015–2030) provided an action-oriented framework to guide DRR practices at all levels [1]. In the Sendai Framework, risk communication was proposed as one of the practical means to promote understanding of disaster risk and preparedness. Risk communication studies have revealed that people tend to seek risk information from various sources, in turn influencing both their intention to adopt and their adoption of preparedness measures [2,3]. Thus, different information sources may have different effects on people’s disaster preparedness. These roles require in-depth examination to promote disaster risk reduction in the short, medium and long term.



Unidirectional communication sources such as television news programmes may shape the disaster perception and behaviour of some population groups. However, unidirectional communication may play a limited role in long-term disaster preparedness, working only when individuals are exposed to risk information by happenstance (e.g., turning on the television) [4]. Although interpersonal communication may have little direct effect on individual protective behavior [5], risk awareness formed through discussion may help people to better understand their risk environment and improve their daily preparedness [6]. Although information received from interpersonal communication may be less detailed than information in the mass media, people seem to attribute greater trustworthiness to information they receive from others than information they receive from media sources [7].



In China, particularly in rural areas, interpersonal communication may play a particularly large role in DRR, as villagers often have strong supportive social networks developed through farming together, finding work in urban areas together, and even helping each other take care of elderly relatives or children [8]. As these relationships are predicated on mutual trust [9], interpersonal communication in China’s rural areas may have an even greater impact than mass media on local people’s disaster preparedness. When it comes to interpersonal communication, behavioral scientists have revealed that proximal (e.g., relatives or friends) rather than distal (e.g., emergency officers) people exert the most influence on individuals’ decisions to conduct protective actions [10,11,12]. However, most people do not have a broad sense of risk associated with natural disasters. To compensate for their lack of knowledge, individuals often rely on local officials or experts [13], rather than on their relatives or friends, who they may expect to have a similar level of disaster knowledge. In rural China, local officials represent one of the key sources of disaster risk reduction information for villagers [14]. This is not surprising, as scores for trust in government institutions are much higher in authoritarian political systems like China’s than in the democratic systems of the West like the US [15]. Thus, it is interesting to unpack the factors that determine whether and how DRR communication with local officials promotes villagers’ disaster preparedness.



This study explores the mediating mechanisms (i.e., in what ways are local officials’ communication related to villagers’ disaster preparedness?) and moderating mechanisms (i.e., when is the relationship most potent?) underlying the association between local officials’ DRR communication and individual disaster preparedness. Confirming these mediating and moderating mechanisms offers critical insights into ways to promote individuals’ disaster preparedness and develop effective management measures. We review the literature on the determinants of disaster preparedness, propose a moderated mediation model, and test the model through a stratified sampling household survey in three rural villages with different landforms in Weinan city, Shaanxi province, China. We believe that the findings of this unique empirical study have important implications for stakeholders working on DRR programmes at micro, meso, and macro levels.




2. Proposed Model


2.1. Theoretical Background


Lindell and Perry (2012) [2] proposed the multi-stage Protective Action Decision Model (PADM) to explain people’s responses to environmental hazards and disasters. It suggests that an individual experiences three sequential phases before making a protective decision, namely warning exposure (whether they receive information), attention (whether they heed it), and comprehension (whether they understand it). This process follows with the formation of risk perception, depending heavily on the degree to which an individual’s knowledge structure (i.e., the extent of disaster preparedness knowledge). However, people are unlikely to take protective measures if they perceive their ability to cope with the disaster situation in question (self-efficacy) to be low [16]. Therefore, there may be a causal chain relating local officials, individual disaster preparedness, disaster preparedness knowledge, and self-efficacy.




2.2. The Mediating Role of Disaster Preparedness Knowledge


No single knowledge or information format can encourage individuals to prepare for a disaster, but “interactive information”, which derives from interactions with other people, seems to help people to make sense of hazard information [6]. Accordingly, it is logical to assume that interpersonal communication concerning disaster risk may enrich people’s disaster preparedness knowledge. As one of the key interpersonal communication sources in rural China, local officials, have been found to play a significant role in increase villagers’ risk perception regarding natural hazards [14]. However, whether communicating with local officials enhances villagers’ disaster preparedness knowledge requires further exploration.



A lack of knowledge is a barrier to people’s preparation for disasters [17]. Studies with diverse methodologies and samples have provided compelling evidence that advanced knowledge promotes disaster preparedness [18,19,20,21]. Most research has concurred that receiving disaster information through communication with local officials can increase villagers’ preparedness knowledge and further promote actual preparation. However, few studies have directly examined the mediating role of disaster preparedness knowledge in the relation between communicating DRR information with local officials and individual disaster preparedness.




2.3. The Moderating Role of Self-Efficacy


Although receiving DRR information during communication with local officials may influence villagers’ disaster preparedness, villagers’ perceived ability to cope with the negative effects of natural disasters (self-efficacy) is another key issue. People with low self-efficacy may choose not to engage in coping behaviours or may give up quickly because they do not believe that they are capable of achieving their goals [22,23], including communicating with local officials about DRR.



Thus, self-efficacy may moderate the direct relationship between receiving DRR information from local officials and villagers’ disaster preparedness. The PADM proposes that individuals with different levels of self-efficacy respond differently to the negative effects of disasters, and that the dynamics of social contexts contribute to people’s intended and actual hazard adjustments [2]. Specifically, self-efficacy may either strengthen or damage the relationship between receiving DRR information from local officials and villagers’ disaster preparedness.




2.4. The Present Study


In this study, we tested a conceptual model (see Figure 1), focused on local officials as an interpersonal communication source that encourages individuals to take disaster preparedness measures. Specifically, the two purposes of this study were (a) to test whether the extent of disaster preparedness knowledge mediates the relationship between receiving DRR information from local officials and villagers’ disaster preparedness and (b) to test whether the direct association between local officials as a DRR information source and villagers’ preparedness is moderated by villagers’ self-efficacy. Together, these two research questions constituted a moderated mediation model (see Figure 1). Based on the literature reviewed above, we put forward the following hypotheses.



Hypothesis 1.

Receiving DRR information through communication with local officials increases villagers’ disaster preparedness knowledge, which in turn increases their preparedness. That is, disaster preparedness knowledge mediates the link between receiving disaster information from local officials and villagers’ preparedness.





Hypothesis 2.

Self-efficacy moderates the relationship between receiving disaster information from local officials and villagers’ preparedness. This path is stronger when individuals have greater self-efficacy.







3. Method


3.1. Study Background


We selected Weinan city in the Chinese province of Shaanxi as our study site. This area has meagre natural resources and highly concentrated poverty in rural settings. Weinan City lies in the eastern part of the Weihe basin, south of the Ordos block of the North China platform, with the active tectonics of the Weihe sub-seismic belt well developed [24]. On 23 January 1556, an earthquake with a magnitude of 8¼ occurred in Shaanxi. This was the deadliest earthquake recorded in world history, with 830,000 casualties. Since 1556, the Weinan City has experienced many earthquakes, including the 1568 Shaanxi Gaoling earthquakes with a magnitude of 7 [25] and several smaller earthquakes with magnitudes of 5 [26]. Even though no destructive earthquake occurred in this area since 1900, earthquake scientists estimated that earthquakes with 7 magnitude are likely to occur within 100 years [24]. Furthermore, this area is also subject to hazards such as drought and flood.



Various disaster education programs and activities have been launched to communicate DRR information with the public in Weinan city. Ways of communicating DRR information include sending out disaster related pamphlets, and answering disaster related questions on spot. However, these activities did not actually promote people’s disaster preparedness (according to interviews of local officials by research team members). Thus, how to effectively communicate DRR information with the public requires more in depth exploration.



This study was connected to an international research project. From 2016 to 2019, academic and government agencies from various countries, including China, the UK and the USA, conducted a transdisciplinary project to increase public knowledge of earthquake hazards and enhance the resilience of vulnerable populations living in earthquake hazard-prone regions. From 3 February 2018 to 10 February 2018, the Chinese team conducted a survey to investigate natural hazard risk communication and natural hazard preparedness in Hua district, which is home to the largest number of rural residents in Weinan city. The district is made up of 10 towns, from which we selected three according to both their percentage of residents living in poverty and different landforms. Using data from the Statistics Bureau of Weinan city, one village in a plain area, one in a loess area, and one in a mountain area with the top three largest numbers of poor residents in Hua district were selected (see Figure 2).




3.2. Survey Questions


The questionnaire consisted of four parts. Interpersonal communication sources and individual disaster preparedness questions were designed based on the national survey on personal preparedness in America conducted by FEMA in 2009 and 2014, respectively [27,28]. The questions were reviewed and adjusted in according to the contexts of this study. According to the definition given by Newnham et al. [23], our research team designed the survey question accordingly.



The first survey question, which focused on interpersonal communication sources of natural hazard information, was “From whom/what do you usually obtain DRR information?” DRR information was defined as information on precursors to and consequences of different types of natural disaster, and possible responses or mitigation measures to be taken should they occur. Based on the literature and consultation with local officials and residents, we identified six sources of information: (1) local officials; (2) relatives, friends, and other villagers; (3) emergency responders; (4) schoolteachers; (5) non-governmental organisations (NGOs); and (6) children who had gained DRR knowledge at school. The respondents were asked to choose “yes” (coded as 1) or “no” (coded as 0) in response to each of the items.



To measure the villagers’ disaster preparedness, they were asked to answer the following question: “How would you rate your current preparedness for natural disaster that may occur in the near future?” The options were as follows: “I have not considered preparing at all” (coded as 1); “I haven’t started to prepare, but am considering doing so within the next six months” (coded as 2); “I have not started to prepare, but I am considering doing so within the next month” (coded as 3); “I will start to prepare soon” (coded as 4); and “I have been prepared for at least six months” (coded as 5).



To measure the respondents’ self-efficacy, we also asked, “How confident you are in your ability to take appropriate actions in the first five minutes of a sudden occurrence of natural disaster?” The answers ranged from 1 = not confident at all to 5 = very confident. To measure the respondents’ level of disaster preparedness knowledge, we asked, “How familiar do you think you are with the disaster preparedness concepts?” (i.e., knowing that disaster preparedness involves not only gaining disaster-related knowledge or skills and participating in training or drills, but also stocking up on emergency supplies and making contingency plans). The answers ranged from 1 = not familiar at all to 5 = very familiar.



To examine the residents’ sociodemographic characteristics, variables such as gender, age, educational attainment, and household size were also included in the questionnaire.




3.3. Survey Implementation


Twenty-four locally trained college students who were familiar with the local culture and dialect were engaged to conduct the survey. With the support of local officials and a local NGO, they conducted face-to-face structured interviews with residents of the selected villages. The survey started one week before the Chinese New Year holidays, when most family members gather to prepare for the most important festival of the year. As the selected villages had a large population, stratified sampling was used. Villagers aged 13 years old or above were included in the survey, with both their assent and parental consent obtained where necessary. Ethical approval was sought from the Human Subjects Ethics Application Review System of The Hong Kong Polytechnic University (reference number: HSEARS20180323002).



After eliminating responses with incomplete information on disaster risk communication and preparedness, we examined the interpersonal communication sources, preparedness situation, knowledge, and self-efficacy of 1080 out of 1622 residents.




3.4. Analyses


Correlational analyses were conducted to examine the relationships between the four variables after preliminary descriptive analyses had been conducted. A series of regression analyses was conducted to test the mediation effect of disaster preparedness knowledge on the relationship between receiving DRR information from local officials and villagers’ disaster preparedness. The PROCESS macro developed by Hayes [29] was used to test the moderation effect of self-efficacy on the relationship between receiving DRR information from local officials and villagers’ disaster preparedness. All of the analyses were conducted using SPSS v. 22.




3.5. Sample Characteristics


As shown in Table 1, the majority of the respondents were middle-aged (average age: 50). There were more male (55.3%) than female respondents, and their education level was relatively low, as only 4.9% of them were educated to the college level or above. More than two thirds of the respondents shared a household size, with two or three people living together.




3.6. Descriptive Statistics for DRR Information Source


When the respondents were asked to name their interpersonal communication sources, the number of those who did not use the sources exceeded the number of those who did for all six sources (see Table 2). Local officials (27.9%) and relatives, friends, and other villagers (37.9%) were the two most frequently used interpersonal communication resources. However, based on a preliminary chi-square test, there was no significant relationship between using friends and other villagers as an information source and villagers’ disaster preparedness (X2 (4, 693) = 3.45, p = 0.48). In contrast, communication with location officials played a significant role in villagers’ disaster preparedness (X2 (4, 693) = 24.65, p < 0.01). However, only a few respondents indicated that they sought information from the other sources, namely emergency responders (4.6%), schoolteachers (5.9%), NGO staff (1.1%), and children had obtained DRR knowledge at school (11.5%). The following sections present the findings concerning the relationship between local officials as a DRR information communication source and villagers’ disaster preparedness.





4. Results


The main purposes of this study were to explore whether disaster preparedness knowledge mediates the relationship between receiving disaster information from local officials and villagers’ disaster preparedness level, and to examine whether the path between them is moderated by self-efficacy. These research questions were tested in three steps, as follows.



4.1. Preliminary Analyses


Means, standard deviation, and zero-order correlations for all of the study variables are presented in Table 3. As expected, those who more frequently obtained disaster information from local officials were more likely to be more confident in their self-efficacy in responding to a sudden occurrence of natural disaster (r = 0.11, p < 0.01) and were better prepared (r = 0.13, p < 0.01). Those with a higher level of disaster preparedness knowledge were also more confident in their self-efficacy (r = 0.14, p < 0.01) and better prepared (r = 0.28, p < 0.01). In addition, individuals with a higher level of self-efficacy were more likely to prepare better for the impact of potential disasters (r = 0.14, p < 0.01).




4.2. Testing for Mediation Effects


According to Hypothesis 1, villagers’ disaster preparedness knowledge mediates the link between receiving DRR information from local officials and the degree of villagers’ disaster preparedness. To examine this hypothesis, this study followed MacKinnon’s [30] four-step procedure to establish the mediation effect, as follows. (a) A significant relationship between receiving disaster information from local officials and disaster preparedness level. (b) A significant association between receiving disaster information from local officials and level of disaster preparedness knowledge. (c) A significant association between disaster preparedness knowledge and disaster preparedness while controlling for receiving disaster information from local officials. (d) A significant coefficient for the indirect path between receiving disaster information from local officials and disaster preparedness level through adequate disaster preparedness knowledge. The bias-corrected percentile bootstrap method was used to determine whether the last condition was satisfied. To avoid the influence of demographic variables, we controlled for respondents’ age, gender, education, and annual income.



The first step in our multiple regression analysis showed that receiving disaster information from local officials was significantly associated with disaster preparedness level: b = 0.15, p < 0.01 (see Model 1 of Table 4). In the second step, receiving disaster information from local officials was significantly associated with a higher level of adequate disaster preparedness knowledge: b = 0.08, p < 0.05 (see Model 2 of Table 4). In the third step, when we controlled for receiving disaster information from local officials, disaster preparedness knowledge was significantly associated with disaster preparedness level: b = 0.24, p < 0.01 (see Model 3 of Table 4). Finally, the bias-corrected percentile bootstrap method indicated that the indirect effect was significant: ab = 0.02, SE = 0.01, 95% CI = [0.01, 0.03]. Mediation accounted for 15.4% of the total effect. Overall, all four criteria for establishing a mediation effect were satisfied. Therefore, Hypothesis 1 was supported.




4.3. Testing for Moderated Mediation


Hypothesis 2 predicted that self-efficacy would moderate the direct and indirect associations between receiving disaster information from local officials and disaster preparedness (Figure 1). To examine this moderated mediation hypothesis, we used the PROCESS macro (Model 5) developed by Hayes [29] to test for moderated mediation. As Table 5 demonstrates, receiving disaster information from local officials had a significant main effect on disaster preparedness level: b = 0.11, p < 0.01. Even more importantly, this effect was moderated by self-efficacy: b = 0.09, p < 0.01.



For descriptive purposes, this study plotted disaster preparedness level against village officials for low and high levels of self-efficacy separately (one SD below the mean and one SD above the mean, respectively) (Figure 3). Simple slope tests demonstrated that a higher level of self-efficacy was associated with higher levels of disaster preparedness: b simple = 0.19, p < 0.01. However, a low level of self-efficacy was not significantly associated with disaster preparedness: b simple = 0.02, p > 0.05. As self-efficacy only had a significant effect on the high-ranking group, Hypothesis 2 was partially supported.





5. Discussion


Empirical evidence of the influence of interpersonal communication on disaster preparedness has recently been provided [31,32]. However, questions concerning the underlying mediating and moderating mechanisms remain largely unanswered. This study established a moderated mediation model to test whether the relationship between receiving DRR information from local officials and villagers’ disaster preparedness is mediated by villagers’ disaster preparedness knowledge and moderated by villagers’ self-efficacy. The results indicate that receiving DRR information from local officials increases villagers’ knowledge concerning disaster preparedness, which in turn promotes their perceived and actual disaster preparedness. Furthermore, the direct relationship between receiving DRR information from local officials and individuals’ disaster preparedness was stronger for individuals with higher self-efficacy. More specifically, a high rather than a low level of self-efficacy was found to promote disaster preparedness. The following sections discuss each of our abovementioned research hypotheses.



5.1. The Mediating Role of Disaster Preparedness Knowledge


Regarding the first hypothesis, this study confirmed that disaster preparedness knowledge is mediated by the relationship between local officials as the interpersonal communication source of DRR information and villagers’ disaster preparedness. That is, individuals with greater disaster preparedness knowledge are more likely to adopt disaster preparedness measures after receiving DRR information from local officials. This finding provides empirical support for the PADM [2], according to which the degree of villagers’ hazard knowledge affects the type of protection they seek and the information resources on which they rely. This study echoes several calls to promote individual disaster preparedness through risk communication [33,34,35]. According to Abunyewah et al. [36], in the past, many risk communication strategies failed to motivate people to prepare for disasters because local authorities were insufficiently persuasive. The results of this study indicate that by providing more disaster preparedness information when communicating with the public, local authorities may be better able to persuade people to prepare well for disaster.



The individual associations in the mediation model are also noteworthy. The first stage of the analysis pertained to local officials as an interpersonal communication source that increases villagers’ disaster preparedness knowledge. Our finding is consistent with the results of earlier literature regarding the impact of interpersonal interactions on building knowledge and skills relating to preparedness and response [6]. Gaining such knowledge and skills requires ongoing practice and communication, especially interpersonal communication [37]. Compared with other interpersonal sources (e.g., family members or friends), local authorities seem to gain more trust due to the formal information and professional knowledge they provide [38]. However, fewer than 30% of respondents in this study indicated that they acquired DRR information from local authorities. This suggests that local authorities in rural Chinese villages should adopt more contextually relevant practices or programmes to communicate with local villagers.



The second stage of the analysis pertained to the relationship between individuals’ disaster preparedness knowledge and disaster preparedness. We found that a higher level of disaster preparedness knowledge promoted disaster preparedness, consistent with the results of many other studies [18,36,39,40]. This finding has some practical implications for risk communication. For example, risk communication messages and other strategies designed to enhance household preparedness should incorporate approaches that foster preparedness knowledge [21]. However, one of the major challenges to DRR knowledge communication in rural China is its implementation. Rural residents should first be encouraged to obtain disaster-related knowledge. According to the overall mediation results, training local officials to communicate disaster knowledge to villagers would be a good start. However, retaining disaster preparedness knowledge is needed together with awareness creation to motivate people to take preparedness measures towards disaster risks [36]. Even though not discussed in this study, ways to promote individuals’ disaster risk awareness after learning disaster related knowledge are essential, which requires further exploration.




5.2. The Moderating Role of Self-Efficacy


The second goal of this study was to examine whether the self-efficacy of Chinese rural villagers moderates the direct link between receiving DRR information from local authorities and villagers’ preparedness. The results confirmed our hypothesis, which, consistent with former international studies, stated that individuals with a stronger belief in their ability to cope with sudden disturbances to their lives are more likely to engage in protective activities [16,23,41]. Our study further confirmed that the process of disaster preparedness does not occur in a stepwise fashion. Becker and colleagues [6] noted that although their household earthquake preparedness model was depicted as linear, the process itself is not strictly linear, as feedback occurs throughout. Our study suggested that people’s reception of DRR information, self-efficacy, and disaster preparedness may operate simultaneously and in parallel. Similar findings were reported by Mulis and Duval [42,43], according to whom people’s risk perception, coping responsibility, and preparedness are not strictly linear.



Furthermore, our study suggested that the direct relationship between receiving DRR information from local officials and villagers’ disaster preparedness is significant for those with a high but not a low level of self-efficacy. According to the person-relative-to-event model, when coping resources are appraised as insufficient relative to the threat magnitude, problem-focused coping will decrease even on learning that the threat level is increasing [42]. This suggests that simply providing information on factors such as the likelihood or severity of a future disaster is relatively ineffective in changing self-efficacy or action coping; strategies based on participation and empowerment are more appropriate [16]. Therefore, practices designed to encourage people to engage in DRR management with due consideration of individuals’ resources and capacities are needed. In addition to traditional sources of hazard or preparedness education, such as brochures and websites, personal interaction with local officials through school activities, community activities, workplace activities, and training, may be useful [6]. Based on the findings of this study, the goal of these interactive activities should be to enhance people’s self-efficacy, which will in turn improve communication between local officials and individuals concerning disaster preparedness.





6. Limitations


Our study had several important limitations. First, as a self-reported questionnaire was used to conduct the assessment, the respondents may have over- or under-reported their level of disaster preparedness. Second, like many other studies, this research was clearly limited by the use of solely cross-sectional data. In future research, longitudinal data should be analysed to test this study’s findings. Furthermore, our study did not explore how government policy may directly influence villagers’ disaster preparedness. China has made considerable progress in improving rural residents’ well-being in recent years, but it is unclear how much of this is due to improved DRR policies. Future research should consider using policy factors to analyse the relationship between receiving DRR information from local officials and villagers’ disaster preparedness. Moreover, due to the characteristics of studying area, most responders are Han Chinese. Thus, culture diversity analysis was not included in this study. Last but not least, the underlying assumption of the model developed in this study is that local officials have more disaster-related knowledge than villagers. However, this may not be true in reality. Future research should be designed to eliminate these limitations.




7. Conclusions


This study presented the results of a randomised survey conducted in three rural villages in northwestern China to explore the mechanism of the relationship between receiving DRR information from local officials and villagers’ disaster preparedness. Based on two hypotheses, the effects of disaster preparedness knowledge and self-efficacy were examined and tested using a moderated mediation model.



The study’s findings have concrete practical and policy implications for implementing risk reduction strategies in rural China. The model proposed in this study implies that there are two ways to promote villagers’ disaster preparedness:



(1) Increasing villager’s preparedness knowledge through communicating DRR information with local officials is an important practical approach to encourage disaster preparedness. Launching disaster education-related campaigns and programs by local officials could be a good way. However, risk about hazards is uncertain and has no clear-cut ways of solving, which requires experienced and skillful local officials to lead the programme.



(2) To help villagers to better prepare for disasters, salient policies should be in place for local officials to consider ways of enhancing villagers’ sense of self-efficacy in preparing for disasters. Regularly disseminating information about local emergency management officials’ effort to reduce local disaster risks may help increase villagers’ confidence of coping disasters and further improve their self-efficacy.
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Figure 1. The proposed moderated mediation disaster preparedness model. LO: communicating disaster information from local officials; DPK: disaster preparedness knowledge; SE: self-efficacy; DP: disaster preparedness. 
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Figure 2. Research area and selected villages. 
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Figure 3. Respondents’ disaster preparedness as a function of disaster risk reduction (DRR) information communication with local officials and self-responsibility. 
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Table 1. Sample characteristics (N = 1080).
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Characteristics

	
Categories

	
n/Value

	
%






	
Gender

	
Male

	
597

	
55.3%




	
Female

	
483

	
44.7%




	
Educational attainment

	
Primary school and lower

	
365

	
33.8%




	
Junior high school

	
516

	
47.8%




	
Second high and other technical school

	
146

	
13.5%




	
College degree and above

	
53

	
4.9%




	
Household size

	
One person

	
38

	
3.5%




	
Two persons

	
371

	
34.4%




	
Three persons

	
342

	
31.7%




	
Four persons

	
184

	
17.0%




	
Five persons and above

	
145

	
13.4%




	
Age

	
Mean ± SD

	
50 ± 15.3
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Table 2. Interpersonal communication sources: descriptive statistics. The numbers in parentheses denote percentages.






Table 2. Interpersonal communication sources: descriptive statistics. The numbers in parentheses denote percentages.














	
	Local Officials
	Relatives, Friends, etc.
	Emergency Responders
	Schoolteachers
	NGO Members
	Children Learning DRR Knowledge from School





	Yes
	301 (27.9)
	409 (37.9)
	50 (4.6)
	64 (5.9)
	12 (1.1)
	124 (11.5)



	No
	779 (72.1)
	671 (62.1)
	1030 (95.4)
	1016 (94.1)
	1068 (98.9)
	956 (88.5)
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Table 3. Descriptive statistics and correlation analysis of the main study variables.
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	Variables
	M
	SD
	1
	2
	3
	4





	1. LO
	0.28
	0.45
	1
	
	
	



	2. DPK
	2.03
	0.97
	0.06
	1
	
	



	3. SE
	3.17
	1.19
	0.11 **
	0.14 **
	1
	



	4. DP
	2.08
	1.63
	0.13 **
	0.28 **
	0.14 **
	1







Note. N = 1080. ** p < 0.01. LO: receiving DRR information from local officials; DPK: disaster preparedness knowledge; SF: self-efficacy; DP: disaster preparedness.
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Table 4. Testing the mediation effect of LO on DP.
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Model 1 (DP)

	
Model 2 (DPK)

	
Model 3 (DP)




	
Predictors

	
b

	
t

	
b

	
t

	
b

	
t






	
LO

	
0.15

	
4.91 **

	
0.08

	
2.65 *

	
0.13

	
4.39 **




	
FDP

	

	

	

	

	
0.24

	
7.95 **




	
Age

	
−0.01

	
−3.62 **

	
−0.01

	
−3.86 **

	
−0.01

	
−2.76 *




	
Gender

	
−0.14

	
−2.30 *

	
−0.07

	
−1.15

	
−0.12

	
−2.09 *




	
Education

	
0.08

	
2.41 *

	
0.19

	
5.88 **

	
0.03

	
1.03




	
AI

	
0.00

	
1.03

	
0.00

	
1.79

	
0.00

	
0.63




	
R2

	
0.05

	
0.08

	
0.11




	
F

	
12.02 **

	
19.00 **

	
21.4 **








Note. N = 848. * p < 0.05. ** p < 0.01. LO: receiving disaster information from local officials; DPK: extent of disaster preparedness knowledge; SF: self-efficacy; DP: disaster preparedness level; AI: annual income. b: Standardized Coefficient; t: result of t-test.
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Table 5. Testing the moderated mediation effect of LO on DP.
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Predictors

	
b

	
t






	
LO

	
0.11

	
3.69 **




	
DPK

	
0.23

	
7.68 **




	
SE

	
0.09

	
2.94 **




	
VO × SE

	
0.09

	
2.79 **




	
Age

	
−0.01

	
−2.84 **




	
Gender

	
−0.10

	
−1.69




	
Education

	
0.04

	
1.09




	
AI

	
0.00

	
0.31




	
R2

	
0.12




	
F

	
17.94 **








Note. N = 848. * p < 0.05. ** p < 0.01. VO: receiving disaster information from village officials; DPK: familiarity with disaster preparedness knowledge; SF: self-efficacy; DP: disaster preparedness level; AI: annual income. b: Standardized Coefficient; t: result of t-test.
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