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Background: Disasters can lead to large human casualties, destruction of property and economic and environmental resources. The purpose of the present study was to answer the question whether the Protection Motivation Theory (PMT) is effective in predicting behaviors related to the harmful effects of natural disasters in the households of southern Iran.

Materials and methods: This quantitative and cross-sectional study was conducted on 528 households in Jiroft city. Sampling was done by combined method (the combination of cluster, simple random, proportional and systematic random sampling). A total of 528 households were included. The tools for collecting data were demographic information and a researcher-made questionnaire related to PMT constructs and preventive behaviors from the harmful effects of natural disasters. Data was analyzed using SPSS v21 software, and the necessary analyzes (descriptive tests, chi-square, one-way ANOVA and Pearson’s correlation test) were performed at a significance level of 0.05. Using Amos v 21 software, the predictors of safety behaviors were determined using path analysis.

Results: The results showed 51.7% lived in the city and 62.1% of residential buildings were of brick without markings. There is a significant difference between preventive behaviors and direct exposure to disasters (p < 0.001), education (p = 0.004), monthly income (p = 0.004) and source of information (p = 0.040). There was also a significant correlation between preventive behaviors and the number of vulnerable family members (p = 0.001, r = 0.160). The adjusted model of the path analysis test showed that protection motivation (β = 0.547), fear (β = 0.147) and perceived vulnerability (β = 0.135) had the greatest role among the constructs of the protection motivation theory.

Conclusion: According to the results of the study, it is suggested that health planners design and implement educational interventions based on the structures of the mentioned model to increase the preparedness of households against natural disasters.
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1. Introduction

A disaster is defined as the severe destruction of systems in society or the severe destruction of the functioning of a society. Disasters can lead to large numbers of human fatalities, loss of property and economic and environmental resources, so that society does not have the ability to provide the necessary medical and non-medical resources to deal with its risks (1). An important point is the amount of fatalities caused by disasters in underdeveloped countries, which is about 43 times that of developed countries (2). The data of the International Federation of Red Cross shows five global crises in the world during the years 2005–2014, which are, respectively, floods, storms, waves, heat and droughts. Of all these natural hazards, 48% happened in Asia. Building flexibility and minimizing losses caused by natural hazards are among the most important priorities of all governments in the world, which require the investment of governments and people (3).

Natural disasters cause loss and damage and may influence subjective expectations about the incidence and severity of future disasters. These expectations may in turn shape people’s behaviors in the face of disasters, potentially spending their incomes on disaster risk prevention and mitigation (4). As a result, considering the global changes in climate, weather and environmental changes, it is necessary to think of measures to reduce the risk of natural disasters. During the past two decades, decision-making in natural disaster risk management has progressed significantly. This has led to a refocusing from the modern top-down, “command and control” approach to disaster management to encouraging “people-centered” methods and local participation (5).

Because effective preparation of individuals and families is needed before interventions can be implemented to deal with the effects of a disaster, it is important to understand why people do or do not act on disaster preparedness (6). Therefore, it is necessary to measure people’s risk perception and behavior related to natural disasters in order to reduce the public health problems caused by these disasters (destruction of infrastructure, deaths, physical and mental illnesses, and disability) as much as possible (7). Even expanding the capabilities of disabled people is critical to deal with disaster. This can be considered by strengthening the meaningful participation of disabled people in decision-making processes on their well-being, not only during natural disasters, but also in everyday life (8).

Protection Motivation Theory (PMT) as a health promotion model states that a degree of risk-related information can create the necessary motivation to determine the severity of risk, vulnerability and ability to reduce risk in people (6). PMT has become a popular theory to explain residents’ risk reduction behavior against natural hazards. This theory includes two stages of threat appraisal (perceived vulnerability, perceived severity, and reward) and coping appraisal (response efficacy, self-efficacy and response costs) and the construct of fear (9). According to this theory, a person is likely to perform preventive behaviors if they believe there is a possibility of a risk occurring (perceived vulnerability) and the consequences of the risk are serious (perceived severity) and in addition, the perceived internal and external rewards are less than existing behaviors that increase the probability of harm. Also, perceived self-efficacy and perceived response efficacy should overcome adaptive response costs. Protection motivation is synonymous with the behavioral intention that causes or continues the protective behavior (10).

In Wunnava’s study, regression results showed self-efficacy and response costs were significant and consistent predictors of disaster recovery planning (11). The results of Tang’s studies showed that self-efficacy, response efficacy, and perceived costs were significantly correlated with protection motivation and disaster preparedness behavior (6).

In addition to thanking you for your valuable comment, considering that in the investigated region, various natural disasters such as drought, floods, earthquakes and storms threaten the people of the region and there are common behavioral factors in them (for example, construction of safe housing and retrofitting of buildings). Can increase the safety of households against most natural disasters and individual natural disasters have been addressed in numerous researches, the innovation of our study is that it addressed the common behavioral factors of natural disasters with the protection motivation theory. Considering the importance of preventive measures related to reducing the harmful effects of natural disasters and the results of the studies mentioned above and significant occurrence of various natural disasters such as floods, earthquakes, droughts, storms, etc. in the Jiroft city, south of Iran, and the different cultural, economic-social and climatic conditions of southern Iran compared to other regions of the country and other countries, and so far that do not study to examine the preparedness of households in southern of Iran against natural disasters, it was decided to conduct this study titled “Investigating the Effectiveness of PMT in Predicting Behaviors Relating to Natural Disasters, in the Households of Southern Iran.”



2. Methods

This was a cross-sectional study with a descriptive-analytical approach, which was conducted with the aim of determining the effectiveness of PMT in predicting the behaviors of coping with the harmful effects of natural disasters in the households in the south of Iran in 2022. The studied community included all the households in Jiroft city, south of Iran, who had their own residential house. Sampling was done by a combined method (cluster, simple random, proportional and systematic random sampling), so that each of the urban and rural healthcare centers of Jiroft city is considered as a cluster, 3 urban centers and 3 rural centers were selected by a simple random method, health centers, rural health houses and urban health posts were randomly selected (in total, 7 rural health house and 3 urban health post were included in the study). In each health house and health post, according to the total number of households, a number of households were included in the study according to the list of households and randomly based on the number of households in each health center.

A total of 570 people were included in the study, 42 questionnaires were incomplete, and therefore, the data of 528 people (273 urban households and 255 rural households) were analyzed. In each household, questions were asked from one person who met the entry criteria. The inclusion criteria included being native and resident of the region, owning a private home, and being able to understand and answer the questions in the questionnaire. Questions related to the literacy and comprehension skills of the head of the household, or his wife. Exclusion criteria included being non-native and non-resident of the area, having temporary housing (living in a tent) and renting, not being able to speak clearly and answer questionnaire questions. Next, utilizing trained personnel, demographic information and a questionnaire created by the researcher a survey was completed by visiting the homes of the selected households where consent to participate in the study was given. Before completing the questionnaires, the objectives of the study were explained to the selected households by trained personnel and they were assured that their information would remain confidential, and if they had informed and freely verbal consent to participate in the study, the questionnaires were completed. In cases where we could not visit the households, questions were asked to the head of the family or his wife by phone after they gave free and informed consent to participate in the study. If a household did not meet the required conditions or was not willing to participate, a replacement was randomly selected from the unselected households.

The researcher-made questionnaire consisted of three parts. The first part of 15 demographic questions (including age, gender, residence status, education, occupation, life status with spouse, monthly income, type of building, number of years since the construction of the house, type of house ownership, number of family members, number of vulnerable people in family, height of the building from the ground, direct exposure to disasters, source of information for disaster management), the second part of the questionnaire related to the constructs of PMT, which generally consists of 46 questions, including 9 questions of perceived severity, There are 6 perceived vulnerability questions, 5 perceived costs questions, 4 perceived rewards questions, 9 self-efficacy questions, 7 response efficacy questions, 5 fear questions, and one protection motivation question. All questions of the protection motivation theory had a 5-point Likert response. The questionnaire of PMT was scored between 46 and 230. The third part included 27 questions about the behaviors related to reducing the harmful effects of natural disasters with yes and no options, the yes option was given a score of 2 and the no option was given a score of 1. The total score of the behaviors section was between 27 and 54. The validity of the questionnaire was confirmed according to the opinion of a panel of judges by measuring CVR and CVI indices and its reliability was confirmed through the completion of the questionnaire by 31 people from the target community using the test–retest method. Finally, after collecting the information, the data was entered into the SPSS v21 software, and the necessary analysis was performed using descriptive tests (number and percentage, mean and standard deviation), chi-square, one-way ANOVA and Pearson’s correlation test at the mean level 0.05. Using Amos v 21 software, the predictors of safety behaviors were determined using path analysis.



3. Results

The results of this study showed 45.8% of the participants were less than 40 years old, 51.7% lived in the city, and 62.1% of the residential buildings were of ordinary brick type (Table 1).



TABLE 1 Demographic and building characteristics of study participants (n = 528).
[image: Table1]

In terms of the percentage of score obtained from the total score that can be obtained for the constructs of PMT and protective behaviors, the constructs of response costs and response efficiency scored the highest and preventive behaviors scored the lowest (Table 2).



TABLE 2 The average score of PMT constructs and behaviors related to coping with disasters in the households participating in the study.
[image: Table2]

Using chi-square test, there was a significant difference between preventive behaviors and direct exposure to disasters (p < 0.001). Using one-way analysis of variance, there was a significant difference between preventive behaviors and literacy level (p = 0.004), monthly income (p = 0.004) and source of information (p = 0.040). Using Pearson’s correlation test, there was a significant correlation between preventive behaviors and the number of vulnerable people in the family (p = 0.001, r = 0.160).

In terms of the correlation between the protection motivation theory constructs and preventive behaviors from the harmful effects of natural disasters, there is an inverse and significant relationship (p < 0.05) between the constructs of perceived rewards and perceived costs and a direct and significant relationship between other PMT constructs and preventive behaviors (p < 0.01) was found (Table 3).



TABLE 3 Correlation between the constructs of PMT and natural disaster coping behaviors (Pearson correlation test).
[image: Table3]

According to Table 4, the constructs of perceived vulnerability, fear and protection motivation had a significant direct effect among all the constructs of the theory of protection motivation to predict protection behaviors against the effects of natural disasters.



TABLE 4 Direct and indirect effects of variables on safety behaviors.
[image: Table4]

According to Table 5, the statistical indicators of the adjusted model show a reasonable adjustment.



TABLE 5 Statistical indicators of adjusted model.
[image: Table5]

Figure 1 shows that the PMT constructs predict 85.9% of the variance in safety behaviors. Among these constructs, protection motivation (β = 0.547), fear (β = −0.147), and perceived vulnerability (β = 0.135) had more significant roles than the others.

[image: Figure 1]

FIGURE 1
 Modified model for safe behavior of households related to hazardous effects of the natural disasters (In this shape, PV = perceived vulnerability, SE = self-efficacy, RC = response costs, PR = perceived rewards, PS = perceived severity, PM = protection motivation).


Therefore, the model presented in Figure 1 can be a suitable model for predicting protective behaviors against the harmful effects of natural disasters.



4. Discussion

The purpose of the present study was to answer the question whether the Protection Motivation Theory (PMT) is effective in predicting behaviors related to the harmful effects of natural disasters in the households of southern Iran. Based on the results of this study, preventive behaviors scored the lowest in the investigated households. In other studies conducted in various locations throughout the world, although there are differences in the level of preventive behaviors against risks in different societies, the results show that most households do not take preventive measures and do not have the necessary preparation against risks (12–14), for example, in the study of Han et al. (15) in China, only 44% of households stated that they had taken protective measures against earthquakes after the 2008 earthquake. Also, despite the implementation of educational programs by the responsible organizations in Iran, the results of most of the conducted studies indicate the inadequacy of preventive measures and preparedness of Iranian households against risks, and the households have shown relatively high vulnerability to potential risks (16). Studies have shown that various factors such as quality of life, trust in authorities and the government, psychological factors such as fear and stress, socio-economic factors, knowledge level, self-efficacy, health status and experience of disasters affect preventive behaviors and household preparedness against impact of hazards (17–22). Therefore, identifying obstacles and inhibiting factors and designing appropriate interventions can improve preventive behaviors in communities.

Based on the results of this study, in the studied households, the structure of response costs got the highest score, which means preventive behaviors have many costs (financially, equipment, time consuming, etc.) for households. Households perform preventive behaviors and prepare for risks if they are sure that they have the ability to overcome the costs of the recommended actions. According to the results of qualitative studies conducted by Rezabeigi Davarani et al. (17) in Kerman and Khosravi et al. (23) in Kermanshah, almost all the participants stated financial issues as a major obstacle for preventive measures and preparing households against earthquakes.

The results of the present study showed there is a significant difference between preventive behaviors and direct exposure to disasters. In a study conducted by Greer et al. (24) in the United States, earthquake experience was a significant predictor of risk reduction behaviors and in a study by Han et al. (15) in China, earthquake experience and concern for future damage had a significant effect on preventive behaviors and preparedness against earthquakes. In the study of Ansari et al. (25), flood experience had an effect on the protection motivation in flood-prone households.

Suffering from injuries and damages caused by destructive risks can make the victims take more protective and preventive measures than households that did not experience destructive risks. In Sun and Xue’s (26) study in China, the relationship between the experience of a non-destructive earthquake and the intention to prepare against an earthquake was not statistically significant. Populations who have experienced non-destructive risks may consider the occurrence of frequent and non-destructive risks to be normal for them, and a false sense of security prevents them from taking preventive measures and preparing for risks. Also, studies have shown that the type of risk experienced can have an impact on the preventive measures of communities. For example, the results of Wei et al.’s (14) study in Taiwan showed that people with hurricane experience were significantly more prepared against hurricanes, while earthquake experience was not significantly related to the level of preparedness. Due to the unpredictability of the exact time and place of an earthquake, people may feel that they have less control over the risk of an earthquake and take less preventive measures.

In the present study, there was a significant difference between preventive behaviors and education. The results of other studies conducted in different parts of the world showed those with a higher level of education, took more preventive measures and had higher preparation against risks (12, 13, 20, 27–29). Considering that the educated class may have better economic conditions, they are more able to perform protective and preventive measures, especially strengthening and purchasing equipment. For example, the results of the study by Twerefou et al. (30) in Ghana showed that socio-economic factors have an overall positive effect on protective behavior against floods.

In this study, there was a significant difference between preventive behaviors and monthly income. In other studies conducted, including the study of Inal et al. (28) in Turkey, Kelly and Ronan (31) in New Zealand, Tang and Feng (6) in Taiwan, Wang et al. (27) in China, Armaş et al. (32) in Romania, and Zakour and Kim (33) in United States. The higher the household’s job position and income, the more preventive behaviors and preparedness measures they reported against risks. One of the most important basic measures to reduce the vulnerability of households to hazards is the construction of standard and resistant houses. Buying land in low-risk areas and building a durable and standard house requires a lot of financial resources, and low-income households may not be able to pay the high costs of retrofitting their houses and buying equipment for emergency situations.

The results of this study showed that there was a significant correlation between preventive behaviors and the number of vulnerable people in the family. In a study by Han et al. (34) in Taiwan, having a disabled member in the family was not a significant predictor of adopting emergency preventive measures, and households with a disabled member were less prepared for natural hazards. Perhaps in families where there is a vulnerable person, due to the need for continuous care, caregivers do not have enough time to participate in training classes and exercises. In a study by Adams et al. (18) that was conducted on disabled individuals over 18 years old, the results showed that participants who were in poor health and had activity limitations were less involved in preventive behaviors and disaster preparedness. Therefore, it is necessary to design and implement special interventions for vulnerable groups and other family members to promote preventive behaviors for households that have a vulnerable member at home.

In the present study, an inverse and significant relationship was observed between behaviors that prevent the harmful effects of natural disasters and the perceived rewards and costs constructs. In the study of Greer et al. (24) in the United States and Adhikari et al. (35) in Nepal, perceived costs were associated with household preventive actions. In the Cong study in the United States, perceived cost was a barrier to household disaster preparedness (36). In Botzen’s study in New York, perceived cost did not play a role in flood damage reduction measures (37). In Sun and Xue’s (26) study in China, residents had a lower intention to purchase earthquake insurance and stockpile equipment for emergencies than to participate in training and exercise activities. Households are likely to take actions such as participating in training and training courses that do not require a lot of financial resources, rather than expensive actions such as buying insurance and providing equipment.

In this study, a direct and significant relationship was found between the constructs of perceived vulnerability, perceived severity, self-efficacy, response efficiency, and fear and protection motivation with preventive behaviors. In the study of Greer et al. (24), the likelihood of an earthquake and the perceived consequences, self-efficacy and response efficacy were significantly related to the preventive actions of households. In a study conducted by Adams et al. (18) in the United States, self-efficacy and response efficacy were significantly positively related to preventive behaviors and disaster preparedness. The results of Adhikari et al.’s (35) study in Nepal showed perceived vulnerability, self-efficacy and response efficacy predicted the intention to prepare against risks and the relationship between these constructs with the intention to prepare behavior was significant. In Botzen’s study in New York, high response efficacy and high self-efficacy played an important role in flood damage reduction measures (37).

The results of a systematic review study showed that people with higher self-efficacy took more preventive measures against disasters and had more preparedness intentions and behavior (38). In the Cong study in the United States, low self-efficacy and response efficiency were reported as barriers to household preparedness against disasters (36). People are likely to perform preventive and preparedness behaviors against disasters if they are confident the actions they take to prepare will reduce the consequences of the hazard and the probability of harm (response efficacy) and they are confident of their ability to perform preparedness and preventive behaviors (self-efficacy). The results of this study show the more motivated people are to take preventive measures against risks, the more preventive and protective behavior increases within them. In fact, the motivation to protect is synonymous with the behavioral intention that triggers or continues the protective behavior (10). In a study conducted by Zaremohzzabieh et al. (39) in Malaysia, the intention to perform behavior was directly related to preventive measures and preparedness of households against earthquakes.

In this study, fear was one of the predictors of preventive behaviors. Studies have shown that the feeling of fear and worry about the consequences of risks has an affect on preventive behaviors. For example, in Stewart’s (40) study in the United States, fear of extreme consequences of climate hazards predicted the likelihood of residents evacuating. In the study by Ao et al. (12) in China, negative emotions (being nervous, afraid, and anxious) during an earthquake had a positive effect on preventive measures and preparedness of households against earthquakes. The study by Ansari et al. (25) showed fear of flooding has a positive correlation with risk reduction measures. In Greer et al.’s (41) study in the United States, feelings of fear or negative emotions related to earthquakes were significant predictors of intention to take risk reduction measures. In fact, the fear of the consequences of risks can make people adopt strategies to deal with the risk, therefore, it is necessary to design and implement the necessary training and sensitizing the society regarding the consequences of risks through different channels.

In this study, perceived vulnerability was one of the important predictors of preventive behaviors. The results of Ong et al.’s (42) study in the Philippines showed that the higher the perceived vulnerability of people, the greater the intention to prepare against earthquakes. Kurata et al. (43) showed that perceived vulnerability has a direct positive effect on evacuation intentions, beliefs and preparedness behaviors of Filipinos against the risk of volcanic eruption.

Finally, according to the results of the present study and the theoretical framework presented in this research, the more people see themselves exposed to risks and are aware of their vulnerability (high perceived vulnerability to the occurrence of natural disasters) and their fear of undesirable natural disasters, their motivation to protect themselves and others (protection motivation) is greater to take preventive and protective measures against the destructive effects of natural disasters. Therefore, carrying out appropriate health education and health promotion interventions can increase households’ understanding of their vulnerability to natural disasters and, consequently, be effective in carrying out effective preventive measures against the effects of undesirable natural disasters.



5. Limitations

One of the limitations of this study is the prolongation of the data collection period due to the spread of COVID-19 in the region.



6. Conclusion

Based on the results of this study, PMT was a suitable scientific framework for predicting preventive behaviors against the potentially dangerous risks of disasters, the higher the perceived vulnerability, perceived severity, self-efficacy, response efficiency, fear and protection motivation, and the lower the rewards and cost of the perceived response, the more people take preventive measures. It seems that PMT can be used in developing educational programs and intervention techniques in order to increase preventive measures. In this study, preventive behaviors of households against risks were not favorable, one of the reasons for this is the high cost of protective and preventive measures and the insufficient income of most households. Therefore, the support of the authorities is necessary to reduce the vulnerability of the society. Considering the lower level of preventive behaviors in people with low education level, appropriate educational interventions should be prioritized in order to increase the knowledge level of all sections of the society, especially vulnerable groups. Considering the source of information for most of the participants was mass communication media and health workers, with correct and appropriate planning, the great potential of media and health workers can be used to transmit appropriate messages in order to increase awareness and improve preventive and protectively behaviors. It is suggested to conduct interventional studies to measure the amount of PMT-based interventions on preparedness behaviors to reduce the harmful effects of natural disasters.
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