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Abstract

:

Environmental problems, such as climate change, pollution, and environmental degradation, are important contributors to the spread of infectious diseases, such as COVID-19 and SARS. For instance, a greater concentration of ambient NO2 was associated with faster transmission of the SARS-CoV-2 virus, which causes COVID-19. However, it remains unclear whether outbreaks of infectious diseases arouse individuals’ concern on the need to protect the environment and therefore promote more pro-environmental behaviors. To this end, we examined the relationship between infectious disease vulnerability and pro-environmental behaviors using data from a cross-societal survey (N = 53 societies) and an experiment (N = 214 individuals). At both the societal and the individual levels, infectious disease vulnerability increased pro-environmental behaviors. At the societal level, this relationship was mediated by citizens’ level of environmental concern. At the individual level, the relationship was mediated by empathy. The findings show that infectious disease vulnerability is conducive to pro-environmental behaviors.
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1. Introduction


Coronavirus disease 2019 (COVID-19) has had an unprecedented global impact. Its rapid spread has harmed the physical and psychological health of billions of individuals worldwide [1,2,3]. As of 10 August 2021, more than 203 million people worldwide had been confirmed to be infected. Evidence from the spread of other serious infectious diseases, such as severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome, suggests that environmental problems, such as climate change, pollution, and environmental degradation, are important contributors to the spread of infectious diseases. However, do outbreaks of infectious diseases in turn arouse individuals’ awareness of the need to protect the environment? Although a link between environmental problems and the spread of infectious diseases has been established [4,5,6], it remains unclear whether infectious disease vulnerability increases pro-environmental behaviors. The current study aims to fill this gap by examining the relationship between infectious disease vulnerability and pro-environmental behaviors using data from a cross-societal survey and an experiment.



1.1. The Environment and Infectious Diseases


Environmental factors are important reasons for the spread of infectious diseases. Based on 20 experiments with guinea pigs, Lowen et al. found that both ambient relative humidity and temperature influence the aerosol spread of influenza virus [7]. Tan et al. (2005) found that a sharp rise or fall in environmental temperature significantly increased the number of identified SARS cases, because the human immune system may be weakened by sudden changes in temperature [8]. Cui et al. (2003) conducted ecological analysis in five regions of China and found that the fatality rate for SARS was positively associated with an increase in the air pollution index (where higher values indicate a more severely polluted environment) [4]. Kan et al. (2005) found that increased moving averages of three air pollutants (particulate matter 10 micrometers or fewer in diameter (PM10), sulfur dioxide, and nitrogen dioxide (NO2)) were associated with a higher risk of daily SARS mortality from 25 April to 31 May 2003, the incubation period following the first reported case of SARS in Beijing [5]. In a recent study, Yao et al. found that a greater concentration of ambient NO2 was associated with faster transmission of the SARS-CoV-2 virus, which causes COVID-19, in cities both inside and outside Hubei province [9]. In addition, city-level PM2.5 was associated with a higher COVID-19 fatality rate in cities both in and outside Hubei province [9]. These studies showed that environmental factors are significantly associated with the spread of infectious diseases.



However, do infectious diseases arouse individuals’ awareness of the importance of protecting the environment and further promote more pro-environmental behaviors? Recently, Reese and colleagues applied the social identity model of pro-environmental action (SIMPEA) to the context of COVID-19 [10,11]. The SIMPEA argues that individuals’ identification towards social groups predicts their appraisal of a crisis. Their appraisal of a crisis, in turn, results in changes to emotions and motivations toward pro-environmental actions. Reese [11] argued that COVID-19 as a crisis highlights individuals’ social identity (e.g., a family/group member) and their place identity (as a citizen of a country or a city), because of its risks and the measures related to controlling the virus. Closing public places may increase individuals’ preference for natural environments and therefore increases connectedness to natural environment. Because of such perceived connectedness, individuals may be more likely to conduct pro-environmental behaviors [12]. Therefore, Reese et al. argued that COVID-19 would increase pro-environmental behaviors. This argument, however, has not been empirically tested yet.



In addition, in the field of social psychology, Katz (1960) identified a utilitarian function as one of the important pathways to changing attitude and behaviors, based on the behaviorist theory of learning [13]. The concept of a utilitarian function of attitude suggests that seeking positive reinforcement (such as rewards) and reducing negative reinforcement (such as punishment) are key motivations for attitude change and behaviors. Individuals change their attitudes and behaviors when they perceive such attitudes and behaviors to have negative consequences [14]. In the context of disease vulnerability and environmental protection, individuals may learn from social media reports that environmental destruction causes outbreaks of infectious diseases. They may then consider epidemics a negative consequence of environmental destruction. To avoid this negative consequence, they may be more likely to change their behaviors to protect the environment. Indeed, Prokop and Kubiatko (2014) found that schoolchildren who perceived themselves to be more vulnerable to diseases reported stronger pro-environmental attitudes than did those who perceived themselves to be less vulnerable [15]. Prokop and Kubiatko (2014) explained this association by arguing that the behavioral immune systems of more vulnerable individuals are more sensitive to environmental threats or changes [12]. Therefore, such individuals feel compelled to invest more effort in protecting the environment to reduce their risk of being exposed to environmental threats. However, this study was based on a correlational survey of children. To the best of our knowledge, no study has examined the relationship between disease vulnerability and environmental attitudes with an adult sample or using an experimental design. The studies reported here aimed to fill these gaps.




1.2. The Role of Empathy


We hypothesized that perceived disease vulnerability increases pro-environmental behavior through the affective state of empathy. “Empathy” refers to the capacity to sense, understand, and even share another person’s feelings [16]. Viewing others’ vulnerability to disease and disasters significantly induces empathy for those others [17,18]. For instance, physicians, nurses, and medical students have reported feeling empathy with their patients [19,20,21]. Media portrayals of natural disasters have been found to generate empathy, encouraging people to provide prosocial support for those affected [17,22].



Batson (2014) proposed that inducing empathy can increase prosocial and altruistic attitudes and behaviors toward different objects and subjects [23]. Indeed, empathy has been shown to be an affective emotional approach to generate greater concern and understanding [16,24] toward a wide range of targets, including ethnic or racial minorities [25], homeless individuals [26], and individuals with AIDS [27], and dementia [28]. In addition, empathy has been found to induce prosocial behaviors in both rats [24] and human beings [29]. Rameson, Morelli, and Lieberman (2012) found that empathy was associated with greater activity in the medial prefrontal cortex, which was associated with more prosocial behaviors [30]. In particular, Schultz (2002) found that participants who were asked to adopt the perspective of an animal reported more biosphere-oriented environmental concerns than did participants in the control condition [31]. Using an experimental design, Berenguer (2007) found that inducing empathy increased pro-environmental attitudes and behaviors. Participants in the high-empathy condition were asked to imagine themselves as a tree or as a dead bird on a beach covered in oil, while participants in the low-empathy condition were asked to take an objective perspective [32]. The high-empathy participants allocated more funds to an association that worked to protect the environment than did the low-empathy participants. Taken together, these findings suggest that perceived infectious disease vulnerability may prime individuals’ empathy and therefore increase their engagement in behaviors to protect the environment. The current studies aimed to examine these possible relationships.




1.3. The Current Studies


We conducted two studies to examine the relationship between infectious disease vulnerability and pro-environmental behaviors. In Study 1, we analyzed societal-level data on pro-environmental behavior from the fifth wave of the World Value Survey (WVS) [33]. We then examined the association between the societal-level Infectious Disease Vulnerability Index (IDVI) and pro-environmental behavior. The IDVI was created by Moore et al. with seven domains: healthcare, public health, economic factors, disease dynamics, demographic factors, political–domestic factors, and political–international factors [34]. It describes the capacity of a society to manage infectious diseases by limiting their spread. A higher score in the IDVI indicates a greater capacity to respond to a pandemic. The IDVI has been used in a number of recent studies examining societal-level capability in handling the COVID-19 pandemic [3,35,36,37]. We hypothesized that the more vulnerable a society is to infectious diseases, the greater the pro-environmental concerns individuals in that society will express, and the more actively they will thus engage in pro-environmental activities.



Study 2 was an experiment in which we examined the causal relationship between infectious disease vulnerability and pro-environmental behavior at the individual level. In addition, we examined the potential role of empathy in mediating this relationship. In Study 2, we primed for perceived vulnerability to infectious diseases of participants in the experimental condition by showing the participants a set of video footage showing street view and people’s daily life during the COVID-19 lockdown in Wuhan (the city where the first confirmed case of COVID-19 was reported), China. Participants in the control condition viewed street view and individual life video footage of Hangzhou, China, recorded before 2020. Next, we examined individual participants’ willingness to engage in pro-environmental behaviors. We hypothesized that the participants in the experimental condition would be more willing to engage in pro-environmental behaviors than would the participants in the control condition. Based on previous findings regarding the relationship between disease vulnerability and empathy [38], and that between empathy and pro-environmental behaviors [32], we hypothesized that empathy would mediate the relationship between infectious disease vulnerability and pro-environmental behaviors, such that greater vulnerability would induce greater empathy and therefore encourage more pro-environmental behaviors.





2. Study 1 Method


2.1. Sample


We adopted data from the fifth wave of the WVS (2018) [33]. This wave of the WVS was administered from 2005 to 2008, with 80,054 respondents from 56 societies. The age range was very large in this sample, from 15 years to 98 years (M = 41.40 years, SD = 16.56 years). The percentages of male (49%) and female (51%) respondents were similar (39,203 males, 40,754 females, and 97 non-respondents). Across the regions and countries surveyed, the proportion of female participants ranged from 43% to 56%. See Table 1 for a list of the 56 countries or regions and detailed information on the key variables for each society. We used societal-level scores as independent and dependent measures in this study.




2.2. Instrument


2.2.1. Pro-Environmental Behaviors


Wave 5 of the WVS asked the respondents to report their membership of a list of organizations. This item was adapted from a previous scale measuring membership of voluntary associations [39]. We used the WVS item measuring respondents’ degree of activity as members of environmental organizations to indicate their pro-environmental behaviors. The participants in our study were asked to indicate the degree of their activity as members of environmental organizations by choosing one of three options: 0, not a member, 1, inactive member, or 2, active member. The data of respondents’ pro-environmental behavior in India, Indonesia, and Mali were excluded in data analysis, because their scores were out values in boxplot in SPSS with 5% trimmed mean.




2.2.2. Environmental Concern


The participants’ level of environmental concern was measured in terms of their willingness to sacrifice for environmental protection using three items (i.e., “I would give part of my income to protect the environment” (reversed item), “I would accept an increase in taxes if the extra money was used to protect the environment” (reversed item), and “The Government should reduce environmental pollution, but it should not cost me any money”). The respondents were asked to indicate the extent to which they agreed with each statement on a 4-point scale, from 1, strongly agree, to 4, strongly disagree. The responses given for these three items were aggregated. A higher score indicated a greater level of environmental concern. The value of Cronbach’s alpha for the three items ranged from 0.30 to 0.80 (M = 0.60, SD = 0.11) across the 56 societies.




2.2.3. Infectious Disease Vulnerability Index


We adopted the IDVI scores for the 56 countries or regions from Moore et al. [35]. The IDVI is scaled from 0, worst, to 1, best, according to a society’s capacity to prevent and manage infectious disease threats. The IDVI scores for these 56 societies range from 0.18 to 1.00 (M = 0.70, SD = 0.19)




2.2.4. National Wealth


Gross domestic product per capita in 2005 (GDPPC; World Bank, Washington, DC, USA, 2005) [40] was controlled for in the data analysis.






3. Study 1 Results


Controlling for GDPPC, there was a negative association between IDVI score and pro-environmental activity (b = −0.32, SE = 0.11, p = 0.007). Using the PROCESS Macro version 3.5 [41], we further examined the possible mediation of this effect. Consistent with our prediction, the results showed that the association between the IDVI and pro-environmental behavior was mediated by environmental concern (Figure 1). When environmental concern was added to the model, the IDVI (b = −0.23, SE = 0.11, p = 0.043, 95% CI = (−0.45, −0.01)) was significantly negative associated with pro-environmental behaviors, whereas environmental concern (b = 0.17, SE = 0.05, p = 0.002, 95% CI = (0.06, 0.28)) was significantly positively associated with pro-environmental behaviors. The IDVI was positively associated with environmental concern (b = −0.54, SE = 0.31, p = 0.086, 95% CI = (−1.15, 0.08)). The direct effect size of the mediation was −0.23 (95% CI = (−0.45, −0.01)). The indirect effect of IDVI on pro-environmental behaviors through environmental concern was −0.09 (95% CI = (−0.22, −0.002)). People from societies with a lower IDVI score (indicating greater vulnerability to infectious diseases) showed a greater level of environmental concern, and were therefore more active in environmental organizations (Figure 2).



Figure 1 Environmental concern as mediator of the relationship between Infectious Disease Vulnerability Index and pro-environmental behaviors in Study 1.




4. Study 1 Discussion


Analyzing a scalable data set of 53 societies, Study 1 provided evidence that when a society is more vulnerable to infectious diseases, the more active individuals in that society are as members of environmental organizations. This association was found to be mediated by a greater level of environmental concern, measured by willingness to allocate one’s own and the government’s money to address environmental problems. Study 1 was a correlational study that provided societal-level evidence. To examine the causal relationship between infectious disease vulnerability and pro-environmental behaviors at the individual level, we conducted Study 2, in which infectious disease vulnerability was experimentally manipulated.




5. Study 2 Method


5.1. Participant


Two hundred and fourteen participants (68% female; age range: 18–81 years, M = 42.05 years, SD = 16.49 years) were initially recruited for the study. The participants were recruited via advertisements in the mass mail systems of a university and on the WeChat social media platform. The participants were required to be (1) aged 18 or above, (2) mainland Chinese, and (3) living in mainland China during the study period. Data on 21 participants were excluded from the analysis due to technical problems encountered during the online experiment (e.g., the manipulation materials could not be properly played due to a poor Internet connection). Finally, data on 193 participants (70% female; age range: 18–81 years, M = 40.23 years, SD = 15.59 years) were included in the analysis (see Table 2). Based on power analysis conducted using the G*Power software package [42], the sample had statistical power of 80% to detect a medium effect size of 0.25 in an analysis of variance with two conditions.




5.2. Procedure


We built an online questionnaire on Qualtrics (https://www.qualtrics.com/ (accessed on 17 August 2021)). After signing a consent form, the participants were randomly assigned to the experimental condition or the control condition. In the experimental condition (COVID-19 condition), the participants were asked to watch a 3 min video showing street view during the COVID-19 lockdown in Wuhan (the city in which the first confirmed case of COVID-19 was reported), China, recorded in February 2020. The video displayed scenarios of the emergency rescue in hospitals, social distancing between family members, etc., all of which might make participants aware of vulnerability of human beings when facing infectious diseases. In the control condition, the participants were asked to watch a 3 min video of street view and interpersonal interactions in Hangzhou (a well-known city similar to Wuhan in China), recorded in 2018. The video clip in the control condition showed the daily life of healthy people, reunion dinners with friends and family, and a crowded tourist resort in the good weather. There was no information related to diseases in the video of Hangzhou. After watching the respective videos, the participants in the two conditions were asked to recall “a vivid personal experience relevant to the content of the video,” and write down the details of this experience by answering five questions (“When did it happen?”, “Where did it take place?”, “Who was involved?”, “What happened?”, and “What did you feel/think?”). To control for the accuracy of the recalled memories, the participants were asked to rate the accuracy level of their experiences from 1, very inaccurate, to 5, very accurate. Next, the participants responded to questions measuring their pro-environmental behavior, empathy, and demographic characteristics. The study was approved by the Human Ethics Review Committee of the Education University of Hong Kong. Each of the participants received a supermarket coupon of approximately US$7 in value after completing the 1 h study.




5.3. Measures


All of the measures were translated into Chinese and back-translated by independent translators, as recommended by Brislin [43].



5.3.1. Pro-Environmental Behaviors


Pro-environmental behaviors were measured by an eight-item scale developed by Müller and Kals [44]. The participants indicated their agreement with eight items related to environmental protection on a 6-point Likert scale ranging from 1, completely disagree, to 6, completely agree. This measure assesses pro-environmental behaviors at the individual level, from general behaviors (e.g., “I do not wish to disturb or harm endangered animals or plants while in nature”) to specific behavior (e.g., “I am willing to contribute to the protection of the environment by reducing my car use (as a driver or passenger) and by switching to public transport or using a bicycle instead” (α = 0.84)).




5.3.2. Empathy


The participants were asked to rate the intensity of their experience of empathy at a particular moment after watching the video on a 5-point Likert scale ranging from 1, not at all, to 5, very strong.




5.3.3. Demographics


The participants’ age, gender (0 = female; 1 = male), education level (0 = below college level; 1 = college level and above), occupation status (0 = did not have a job; 1 = had a job), and socioeconomic status (SES) on a scale ranging from 1, lowest, to 10, highest, were recorded [45].






6. Study 2 Results


Controlling for age, gender, education level, job status, SES, and accuracy of memory, there was a significant main effect of condition (b = 0.27, SE = 0.11, t = 2.532, p = 0 .012, with 95% CI (0.06, 0.48)). The participants in the experimental condition reported a higher level of pro-environmental behavior commitment (M = 5.22, SD = 0.70) than their counterparts in the control condition did (M = 4.97, SD = 0.78). In addition, the participants in the experimental condition reported a higher level of empathy (M = 3.67, SD = 1.15) than did the participants in the control condition (M = 3.14, SD = 1.16) (b = 0.54, SE = 0.17, t = 3.184, p = 0.002, with 95% CI (0.20, 0.87)).



The mediation analysis using the PROCESS Macro version 3.5 [41] with condition as the independent variable, empathy as the mediator, and pro-environmental behavior as the dependent variable revealed a significant mediation effect. As shown in Figure 3, participants in experimental condition reported more empathy (b = 0.54, SE = 0.17, p = 0.002, 95% CI = (0.20, 0.87)) than did the control group. Empathy was associated with more pro-environmental behaviors (b = 0.12, SE = 0.05, p = 0.009, 95% CI = (0.03, 0.21)). After taking the effect of empathy into account, the direct effect size of the mediation was b = 0.23, SE = 0.11, p = 0.037, 95% CI = (0.01, 0.44)). Importantly, the indirect effect was 0.06 (95% CI = (0.01, 0.14)), showing that empathy was a significant mediator on increasing pro-environmental behaviors (Figure 3). The above results remained significant when not controlling for the covariates.




7. Study 2 Discussion


In Study 2, we manipulated infectious disease vulnerability and examined its impact on pro-environmental behaviors. We found that the participants in the experimental condition reported greater engagement in pro-environmental behaviors than did the participants in the control condition, and that this difference was mediated by empathy, such that greater infectious disease vulnerability induced more empathy and led to greater engagement in pro-environmental behaviors.




8. General Discussion


Based on the social identity model of pro-environmental action (SIMPEA) and using a combined methodology, namely, analysis of large-scale survey data from the WVS and an experiment, we found that infectious disease vulnerability increased pro-environmental behaviors at both the societal and the individual level. We found that at the societal level, the infectious disease vulnerability of a society increased the environmental concern of that society’s citizens, and therefore increased their pro-environmental behaviors. These findings are consistent with the social identity model of pro-environmental action.



At the individual level, we identified empathy as a mechanism that explains the relationship between infectious disease vulnerability and pro-environmental behaviors: infectious disease vulnerability induces empathy, which in turn encourages pro-environmental behaviors. As previous research has suggested, empathy is an affective state that promotes prosocial behaviors [30], such as pro-environmental behaviors [32].



However, other mechanisms may underlie the relationship between infectious disease vulnerability and pro-environmental behaviors. At the individual level, previous research has found that mortality salience increases pro-environmental behaviors [46,47]. This association is particularly strong for participants whose pre-environmental norms are salient [46] and for those who gain self-esteem from pro-environmental actions [44]. These findings may suggest that infectious disease vulnerability increases mortality salience, and therefore promotes environmental behaviors. They may also suggest that personal norms and values moderate the relationship between infectious disease vulnerability and pro-environmental behaviors. For example, the association may be weak among people who do not link the spread of the infectious disease with environmental disruption and those who do not prioritize pro-environmental goals. At the societal level, the association may be strengthened by appropriate policies, the establishment of pro-environmental organizations, and the provision of education regarding the relationship between infectious diseases and environmental problems. Future studies should investigate these alternative explanations.



We acknowledge that there were two limitations in the current study. First, we adopted data of WVS in Study 1 in which environmental concern was measured by hypothetical questions but not actual behaviors. Because of the nature of second-hand datasets, we relied on self-reported environmental concern. Future studies may improve the measure by using actual donation behaviors to test environmental concerns. Second, Study 1 was based on self-report data and Study 2 was based on an experiment. Future studies could validate the findings in a longitudinal design by comparing environmental concerns before and after infectious diseases. Despite these limitations, the studies reported here have several implications for the literature on pro-environmental behaviors. Most previous studies in this area have focused on how environmental problems, such as environmental disruption and air pollution, lead to the spread of infectious diseases [4,8]. Few studies have examined whether the spread of infectious diseases may in turn encourage people to pay more attention to protecting the environment and therefore engage in more pro-environmental behaviors. This information is important because it may identify a factor enhancing pro-environmental behaviors that has been neglected in previous studies. In addition, our findings suggest that perceived infectious disease vulnerability influences human psychological and behavioral activities. Although the concept of infectious disease vulnerability has been used in studies in the area of public health, few psychology studies have examined its implications. However, as demonstrated by the current studies, infectious disease vulnerability may influence human behaviors at both the individual and societal levels. In addition, our findings suggest that policymakers and practitioners could highlight individuals’ vulnerability to infectious diseases to more effectively encourage pro-environmental behaviors. Even more importantly, inducing empathy by enhancing knowledge of people’s suffering during outbreaks of infectious diseases may strengthen pro-environmental behaviors.




9. Conclusions


Using survey data covering 53 societies and an experiment, we found that infectious disease vulnerability increased pro-environmental behaviors at both the societal and individual levels. At the individual level, this association was mediated by empathy, such that greater infectious disease vulnerability increased empathy and therefore induced more pro-environmental behaviors. These findings shed light on the important role played by infectious disease vulnerability in promoting pro-environmental behaviors.







Author Contributions


Conceptualization, D.J., M.L., H.W., and S.L.; methodology, D.J. and S.L.; software, S.L.; validation, M.L. and H.W.; formal analysis, D.J. and S.L.; writing—original draft preparation, D.J. and S.L.; writing—review and editing, D.J., M.L., H.W., and S.L.; visualization, S.L.; supervision, D.J.; project administration, D.J.; funding acquisition, D.J. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by Hong Kong Research Grants Council of the Government of the Hong Kong Special Administrative Region, grant number 28607119, to Da Jiang.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Ethics Committee of The Education University of Hong Kong (protocol code 2019-2020-0410).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available due to privacy.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Remuzzi, A.; Remuzzi, G. COVID-19 and Italy: What next? Lancet 2020, 395, 1225–1228. [Google Scholar] [CrossRef]

	



Qiu, J.; Shen, B.; Zhao, M.; Wang, Z.; Xie, B.; Xu, Y. A nationwide survey of psychological distress among Chinese people in the COVID-19 epidemic: Implications and policy recommendations. Gen. Psychiatry 2020, 33, e100213. Available online: http://gpsych.bmj.com/content/33/2/e100213.abstract (accessed on 13 August 2021). [CrossRef]

	



Gilbert, M.; Pullano, G.; Pinotti, F.; Valdano, E.; Poletto, C.; Boëlle, P.-Y.; D’Ortenzio, E.; Yazdanpanah, Y.; Eholie, S.P.; Altmann, M.; et al. Preparedness and vulnerability of African countries against importations of COVID-19: A modelling study. Lancet 2020, 395, 871–877. [Google Scholar] [CrossRef]

	



Cui, Y.; Zhang, Z.-F.; Froines, J.; Zhao, J.; Wang, H.; Yu, S.-Z.; Detels, R. Air pollution and case fatality of SARS in the People’s Republic of China: An ecologic study. Environ. Health 2003, 2, 15. [Google Scholar] [CrossRef] [PubMed]

	



Kan, H.D.; Chen, B.-H.; Fu, C.W.; Yu, S.-Z.; Mu, L.N. Relationship between ambient air pollution and daily mortality of SARS in Beijing. Biomed. Environ. Sci. 2005, 18, 1–4. [Google Scholar] [PubMed]

	



Snieszko, S.F. The effects of environmental stress on outbreaks of infectious diseases of fishes*. J. Fish Biol. 1974, 6, 197–208. [Google Scholar] [CrossRef]

	



Lowen, A.C.; Mubareka, S.; Steel, J.; Palese, P. Influenza virus transmission is dependent on relative humidity and temperature. PLoS Pathog. 2007, 3, e151. [Google Scholar] [CrossRef] [PubMed]

	



Tan, J.; Mu, L.; Huang, J.; Yu, S.; Chen, B.; Yin, J. An initial investigation of the association between the SARS outbreak and weather: With the view of the environmental temperature and its variation. J. Epidemiol. Community Health 2005, 59, 186–192. [Google Scholar] [CrossRef] [PubMed]

	



Yao, Y.; Pan, J.; Liu, Z.; Meng, X.; Wang, W.; Kan, H.; Wang, W. Ambient nitrogen dioxide pollution and spreadability of COVID-19 in Chinese cities. Ecotoxicol. Environ. Saf. 2021, 208, 111421. [Google Scholar] [CrossRef] [PubMed]

	



Reese, G.; Hamann, K.R.S.; Heidbreder, L.M.; Loy, L.S.; Menzel, C.; Neubert, S.; Tröger, J.; Wullenkord, M.C. SARS-CoV-2 and environmental protection: A collective psychology agenda for environmental psychology research. J. Environ. Psychol. 2020, 70, 101444. Available online: https://www.sciencedirect.com/science/article/pii/S0272494420302589 (accessed on 13 August 2021). [CrossRef] [PubMed]

	



Fritsche, I.; Barth, M.; Jugert, P.; Masson, T.; Reese, G. A social identity model of pro-environmental action (SIMPEA). Psychol. Rev. 2018, 125, 245. [Google Scholar] [CrossRef]

	



Tam, K.-P. Concepts and measures related to connection to nature: Similarities and differences. J. Environ. Psychol. 2013, 34, 64–78. [Google Scholar] [CrossRef]

	



Katz, D. The functional approach to the study of attitudes. Public Opin. Q. 1960, 24, 163–204. [Google Scholar] [CrossRef]

	



Eagly, A.H.; Chaiken, S. The Psychology of Attitudes; Harcourt Brace Jovanovich College Publishers: New York, NY, USA, 1993. [Google Scholar]

	



Prokop, P.; Kubiatko, M. Perceived vulnerability to disease predicts environmental attitudes. Eurasia J. Math. Sci. Technol. Educ. 2014, 10, 3–11. [Google Scholar] [CrossRef]

	



Escalas, J.E.; Stern, B.B. Sympathy and empathy: Emotional responses to advertising dramas. J. Consum. Res. 2003, 29, 566–578. [Google Scholar] [CrossRef]

	



Marjanovic, Z.; Struthers, C.W.; Greenglass, E.R. Who helps natural-disaster victims? Assessment of trait and situational predictors. Anal. Soc. Issues Public Policy 2012, 12, 245–267. [Google Scholar] [CrossRef]

	



Rohani, C.; Sedaghati, M.; Mohtashami, J. Clinical empathy with cancer patients: A content analysis of oncology nurses’ perception. Patient Prefer Adherence 2018, 12, 1089–1098. Available online: https://pubmed.ncbi.nlm.nih.gov/29950822 (accessed on 13 August 2021). [CrossRef] [PubMed]

	



Hojat, M.; LaNoue, M. Exploration and confirmation of the latent variable structure of the Jefferson scale of empathy. Int. J. Med. Educ. 2014, 5, 73. [Google Scholar]

	



Lelorain, S.; Brédart, A.; Dolbeault, S.; Sultan, S. A systematic review of the associations between empathy measures and patient outcomes in cancer care. Psycho-Oncology 2012, 21, 1255–1264. [Google Scholar] [CrossRef]

	



Riess, H.; Kelley, J.M.; Bailey, R.W.; Dunn, E.J.; Phillips, M. Empathy training for resident physicians: A randomized controlled trial of a neuroscience-informed curriculum. J. Gen. Intern. Med. 2012, 27, 1280–1286. [Google Scholar] [CrossRef]

	



Oosterhof, L.; Heuvelman, A.; Peters, O. Donation to disaster relief campaigns: Underlying social cognitive factors exposed. Eval. Program Plan. 2009, 32, 148–157. [Google Scholar] [CrossRef] [PubMed]

	



Batson, C.D. The Altruism Question: Toward a Social-Psychological Answer; Psychology Press: East Sussex, UK, 2014. [Google Scholar]

	



Bartal, I.B.A.; Decety, J.; Mason, P. Empathy and pro-social behavior in rats. Science 2011, 334, 1427–1430. Available online: https://pubmed.ncbi.nlm.nih.gov/22158823 (accessed on 13 August 2021). [CrossRef]

	



Batson, C.D.; Polycarpou, M.P.; Harmon-Jones, E.; Imhoff, H.J.; Mitchener, E.C.; Bednar, L.L.; Klein, T.R.; Highberger, L. Empathy and attitudes: Can feeling for a member of a stigmatized group improve feelings toward the group? J. Pers. Soc. Psychol. 1997, 72, 105. [Google Scholar] [CrossRef] [PubMed]

	



Pierangeli, L.T.; Lenhart, C.M. Service-learning: Promoting empathy through the point-in-time count of homeless populations. J. Nurs. Educ. 2018, 57, 436–439. [Google Scholar] [CrossRef] [PubMed]

	



Lin, C.; Li, L.; Wan, D.; Wu, Z.; Yan, Z. Empathy and avoidance in treating patients living with HIV/AIDS (PLWHA) among service providers in China. AIDS Care 2012, 24, 1341–1348. [Google Scholar] [CrossRef]

	



Åström, S.; Nilsson, M.; Norberg, A.; Sandman, P.-O.; Winblad, B. Staff burnout in dementia care—relations to empathy and attitudes. Int. J. Nurs. Stud. 1991, 28, 65–75. [Google Scholar] [CrossRef]

	



Andorfer, V.A.; Otte, G. Do Contexts Matter for Willingness to Donate to Natural Disaster Relief? An Application of the Factorial Survey. Nonprofit Volunt. Sect. Q. 2013, 42, 657–688. [Google Scholar] [CrossRef]

	



Rameson, L.T.; Morelli, S.A.; Lieberman, M.D. The neural correlates of empathy: Experience, automaticity, and prosocial behavior. J. Cogn. Neurosci. 2012, 24, 235–245. [Google Scholar] [CrossRef]

	



Schultz, W. Empathizing with nature: The effects of perspective taking on concern for environmental issues-statis. J. Soc. Issues 2002, 56, 391–406. [Google Scholar] [CrossRef]

	



Berenguer, J. The Effect of Empathy in Proenvironmental Attitudes and Behaviors. Environ. Behav. 2007, 39, 269–283. [Google Scholar] [CrossRef]

	



Inglehart, R.; Haerpfer, C.; Moreno, A.; Welzel, C.; Kizilova, K.; Diez-Medrano, J.; Lagos, M.; Norris, P.; Ponarin, E.; Puranen, B.; et al. World Values Survey Round Five, Country-Pooled Datafile Version. 2005. Available online: https://www.worldvaluessurvey.org/WVSDocumentationWV5.jsp (accessed on 13 May 2020).

	



Moore, M.; Gelfeld, B.; Okunogbe, A.; Paul, C. Identifying Future Disease Hot Spots: Infectious Disease Vulnerability Index. Rand Health Quarterly; Rand Corporation: Santa Monica, CA, USA, 2017; Volume 6, p. 5. [Google Scholar]

	



Bogoch, I.I.; Watts, A.; Thomas-Bachli, A.; Huber, C.; Kraemer, M.U.G.; Khan, K. Potential for global spread of a novel coronavirus from China. J. Travel Med. 2020, 27, taaa011. [Google Scholar] [CrossRef]

	



Tuite, A.R.; Bhatia, D.; Moineddin, R.; Bogoch, I.; Watts, A.G.; Khan, K. Global trends in air travel: Implications for connectivity and resilience to infectious disease threats. medRxiv 2020, 27, taaa070. [Google Scholar] [CrossRef] [PubMed]

	



Wilson, M.E.; Chen, L.H. Travellers give wings to novel coronavirus (2019-nCoV). J. Travel Med. 2020, 27, taaa015. [Google Scholar] [CrossRef] [PubMed]

	



Del Canale, S.; Louis, D.Z.; Maio, V.; Wang, X.; Rossi, G.; Hojat, M.; Gonnella, J.S. The relationship between physician empathy and disease complications: An empirical study of primary care physicians and their diabetic patients in Parma, Italy. Acad. Med. 2012, 87, 1243–1249. [Google Scholar] [CrossRef] [PubMed]

	



Baumgartner, F.R.; Walker, J.L. Survey Research and Membership in Voluntary Associations. Am. J. Political Sci. 1988, 32, 908–928. [Google Scholar] [CrossRef]

	



World Bank. Gross Domestic Product Per Capita. 2005. Available online: http://data.worldbank.org/indicator/NY.GDP.PCAP.CD (accessed on 13 May 2020).

	



Hayes, A. Integrating Mediation and Moderation Analysis: Fundamentals using PROCESS. Introduction to Mediation, Moderation and Conditional Process Analysis; The Guilford Press: New York, NY, USA, 2013; pp. 3–4. [Google Scholar]

	



Faul, F.; Erdfelder, E.; Lang, A.-G.; Buchner, A. G* Power 3: A flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behav. Res. Methods. 2007, 39, 175–191. [Google Scholar] [CrossRef] [PubMed]

	



Brislin, R.W. Cross-cultural research methods. In Environment and Culture; Springer: Berlin/Heidelberg, Germany, 1980; pp. 47–82. [Google Scholar]

	



Müller, M.M.; Kals, E. Adolescents’ Emotional Affinity toward Nature: A Cross-Societal Study. J. Dev. Process. 2008, 1999, 59–69. [Google Scholar]

	



Adler, N.E.; Epel, E.S.; Castellazzo, G.; Ickovics, J.R. Relationship of subjective and objective social status with psychological and physiological functioning: Preliminary data in healthy white women. Health Psychol. 2000, 19, 586–592. [Google Scholar] [CrossRef]

	



Fritsche, I.; Jonas, E.; Kayser, D.N.; Koranyi, N. Existential threat and compliance with pro-environmental norms. J. Environ. Psychol. 2010, 30, 67–79. [Google Scholar] [CrossRef]

	



Vess, M.; Arndt, J. The nature of death and the death of nature: The impact of mortality salience on environmental concern. J. Res. Pers. 2008, 42, 1376–1380. [Google Scholar] [CrossRef]








[image: Ijerph 18 08687 g001 550] 





Figure 1. Note. Reported are standardized regression coefficients and standardized indirect effect with bootstrapped 95% confidence interval, ** p < 0.01, * p < 0.05. 






Figure 1. Note. Reported are standardized regression coefficients and standardized indirect effect with bootstrapped 95% confidence interval, ** p < 0.01, * p < 0.05.



[image: Ijerph 18 08687 g001]







[image: Ijerph 18 08687 g002 550] 





Figure 2. Correlation between Infectious Disease Vulnerability Index (IDVI) and pro-environmental Behavior in Study 1. 






Figure 2. Correlation between Infectious Disease Vulnerability Index (IDVI) and pro-environmental Behavior in Study 1.



[image: Ijerph 18 08687 g002]







[image: Ijerph 18 08687 g003 550] 





Figure 3. Empathy as mediator of the relationship between condition and pro-environmental behaviors in Study 2. Note. Reported are standardized regression coefficients and standardized indirect effect with bootstrapped 95% confidence interval, ** p < 0.01, * p < 0.05. 
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Table 1. Descriptive information of the 56 societies in Study 1.
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Society/Region

	
N

	
IDVI

	
GDPPC

	
Age

	
Female (%)

	
Pro-Environmental Behaviors

	
Environmental Concern




	

	

	

	
Mean (SD)

	

	
Mean (SD)

	
Median

	
Response Rate (%)

	
Mean (SD)

	
Median

	
Response Rate (%)






	
Andorra

	
1003

	
0.63

	
41,282.02

	
40.26 (13.68)

	
47.76

	
0.20 (0.52)

	
0.00

	
99.90

	
2.41 (0.62)

	
2.33

	
99.70




	
Argentina

	
1002

	
0.71

	
5109.85

	
42.55 (17.62)

	
52.79

	
0.10 (0.36)

	
0.00

	
100.00

	
2.15 (0.68)

	
2.33

	
97.51




	
Australia

	
1421

	
0.91

	
33,999.24

	
51.12 (16.51)

	
54.71

	
0.19 (0.49)

	
0.00

	
92.17

	
2.44 (0.68)

	
2.33

	
99.06




	
Brazil

	
1500

	
0.72

	
4790.44

	
39.98 (15.70)

	
52.40

	
0.11 (0.41)

	
0.00

	
98.67

	
2.23 (0.62)

	
2.33

	
99.80




	
Bulgaria

	
1001

	
0.67

	
3869.53

	
46.80 (16.58)

	
51.95

	
0.02 (0.16)

	
0.00

	
99.90

	
2.28 (0.72)

	
2.33

	
95.30




	
Canada

	
2164

	
0.97

	
36,266.19

	
46.96 (17.60)

	
52.06

	
0.23 (0.56)

	
0.00

	
99.26

	
2.58 (0.64)

	
2.67

	
99.31




	
Chile

	
1000

	
0.80

	
7598.53

	
46.69 (17.92)

	
52.50

	
0.15 (0.40)

	
0.00

	
100.00

	
2.18 (0.75)

	
2.33

	
97.90




	
China

	
1991

	
0.66

	
1753.42

	
40.09 (14.22)

	
48.97

	
0.19 (0.52)

	
0.00

	
99.10

	
2.80 (0.55)

	
3.00

	
92.06




	
Taiwan

	
1227

	
0.71

	
N/A

	
42.38 (16.05)

	
49.63

	
0.08 (0.34)

	
0.00

	
100.00

	
2.70 (0.56)

	
2.67

	
99.67




	
Colombia

	
3025

	
0.58

	
3404.19

	
36.96 (13.97)

	
50.02

	
0.08 (0.35)

	
0.00

	
100.00

	
N/A

	
N/A

	
0.00




	
Cyprus

	
1050

	
0.67

	
24,959.26

	
40.90 (15.69)

	
53.96

	
0.08 (0.31)

	
0.00

	
97.62

	
2.51 (0.65)

	
2.67

	
99.62




	
Ethiopia

	
1500

	
0.38

	
162.43

	
29.93 (10.21)

	
48.53

	
0.37 (0.63)

	
0.00

	
97.27

	
2.71 (0.68)

	
2.67

	
99.73




	
Finland

	
1014

	
0.97

	
39,040.29

	
47.02 (17.05)

	
52.07

	
0.11 (0.36)

	
0.00

	
99.41

	
2.51 (0.68)

	
2.67

	
99.41




	
France

	
1001

	
0.86

	
34,760.19

	
47.61 (18.17)

	
52.15

	
0.21 (0.54)

	
0.00

	
99.90

	
N/A

	
N/A

	
0.00




	
Georgia

	
1500

	
0.74

	
1642.76

	
45.41 (17.19)

	
52.93

	
0.01 (0.08)

	
0.00

	
99.67

	
2.42 (0.72)

	
2.33

	
94.27




	
Germany

	
2064

	
0.97

	
34,507.37

	
47.60 (16.96)

	
51.70

	
0.07 (0.30)

	
0.00

	
98.89

	
2.00 (0.74)

	
2.00

	
99.22




	
Ghana

	
1534

	
0.46

	
491.95

	
33.86 (14.07)

	
49.41

	
0.37 (0.66)

	
0.00

	
97.07

	
2.79 (0.66)

	
3.00

	
99.09




	
Guatemala

	
1000

	
0.48

	
2077.83

	
33.74 (12.52)

	
51.30

	
N/A

	
N/A

	
0

	
2.52 (0.63)

	
2.67

	
99.40




	
Hong Kong

	
1252

	
N/A

	
26,649.75

	
44.31 (15.81)

	
52.16

	
0.04 (0.29)

	
0.00

	
100.00

	
2.55 (0.45)

	
2.67

	
99.36




	
Hungary

	
1007

	
0.80

	
11,200.58

	
46.66 (17.31)

	
53.33

	
0.01 (0.13)

	
0.00

	
99.80

	
2.12 (0.68)

	
2.00

	
98.81




	
India *

	
2001

	
0.49

	
714.86

	
41.37 (14.71)

	
43.09

	
0.70 (0.65)

	
1.00

	
100.00

	
2.60 (0.65)

	
2.67

	
79.06




	
Indonesia *

	
2015

	
0.56

	
1263.29

	
36.10 (13.94)

	
47.74

	
0.57 (0.80)

	
0.00

	
97.07

	
2.33 (0.52)

	
2.33

	
97.87




	
Iran

	
2667

	
0.57

	
3246.05

	
32.69 (12.77)

	
49.89

	
0.12 (0.39)

	
0.00

	
99.14

	
2.51 (0.49)

	
2.67

	
99.81




	
Italy

	
1012

	
0.82

	
32,043.14

	
45.62 (15.62)

	
50.10

	
0.09 (0.33)

	
0.00

	
98.91

	
2.22 (0.59)

	
2.33

	
98.02




	
Japan

	
1096

	
0.93

	
37,217.65

	
48.15 (15.74)

	
55.93

	
0.07 (0.34)

	
0.00

	
95.53

	
2.48 (0.66)

	
2.67

	
94.34




	
Jordan

	
1200

	
0.71

	
2214.02

	
37.70 (14.25)

	
50.25

	
0.01 (0.13)

	
0.00

	
100.00

	
2.19 (0.66)

	
2.00

	
97.83




	
South Korea

	
1200

	
0.88

	
18,639.52

	
42.20 (14.18)

	
50.58

	
0.09 (0.34)

	
0.00

	
99.75

	
2.47 (0.51)

	
2.33

	
99.92




	
Malaysia

	
1201

	
0.76

	
5587.03

	
31.84 (11.93)

	
50.12

	
0.14 (0.43)

	
0.00

	
99.92

	
2.32 (0.55)

	
2.33

	
100.00




	
Mali *

	
1534

	
0.18

	
488.83

	
37.21 (14.77)

	
49.61

	
0.70 (0.86)

	
0.00

	
83.77

	
2.70 (0.62)

	
2.67

	
98.50




	
Mexico

	
1560

	
0.73

	
8277.67

	
39.69 (15.72)

	
50.83

	
0.19 (0.53)

	
0.00

	
98.08

	
2.65 (0.51)

	
2.67

	
99.62




	
Moldova

	
1046

	
0.64

	
1034.71

	
42.78 (16.85)

	
52.68

	
0.09 (0.35)

	
0.00

	
100.00

	
2.38 (0.66)

	
2.33

	
99.90




	
Morocco

	
1200

	
0.57

	
2018.03

	
37.10 (13.28)

	
50.67

	
0.03 (0.19)

	
0.00

	
96.50

	
1.99 (0.69)

	
2.00

	
98.83




	
Netherlands

	
1050

	
0.92

	
41,979.06

	
44.60 (17.48)

	
51.14

	
0.20 (0.49)

	
0.00

	
97.43

	
N/A

	
N/A

	
0.00




	
New Zealand

	
954

	
0.92

	
27,751.07

	
49.25 (16.39)

	
54.98

	
0.28 (0.59)

	
0.00

	
87.00

	
2.30 (0.63)

	
2.33

	
95.39




	
Norway

	
1025

	
1.00

	
66,810.48

	
45.78 (16.06)

	
49.85

	
0.08 (0.32)

	
0.00

	
100.00

	
2.71 (0.86)

	
3.00

	
99.41




	
Peru

	
1500

	
0.65

	
2729.50

	
37.61 (14.88)

	
51.00

	
0.13 (0.47)

	
0.00

	
99.73

	
2.55 (0.51)

	
2.67

	
97.73




	
Poland

	
1000

	
0.78

	
8021.00

	
45.21 (17.84)

	
52.40

	
0.09 (0.34)

	
0.00

	
99.80

	
2.19 (0.74)

	
2.33

	
97.80




	
Romania

	
1776

	
0.66

	
4617.93

	
48.68 (17.38)

	
54.45

	
0.01 (0.11)

	
0.00

	
99.83

	
2.00 (0.74)

	
2.00

	
94.43




	
Russia

	
2033

	
0.64

	
5323.47

	
42.84 (17.08)

	
54.50

	
0.05 (0.24)

	
0.00

	
99.16

	
N/A

	
N/A

	
0.00




	
Rwanda

	
1507

	
0.36

	
292.00

	
34.65 (14.14)

	
50.63

	
0.26 (0.58)

	
0.00

	
94.69

	
2.41 (0.61)

	
2.33

	
99.20




	
Vietnam

	
1495

	
0.63

	
687.48

	
40.75 (15.85)

	
48.70

	
0.19 (0.56)

	
0.00

	
100.00

	
3.01 (0.50)

	
3.00

	
96.25




	
Slovenia

	
1037

	
0.81

	
18,098.91

	
46.19 (17.84)

	
53.52

	
0.10 (0.38)

	
0.00

	
100.00

	
2.50 (0.66)

	
2.67

	
97.88




	
South Africa

	
2988

	
0.70

	
5383.66

	
37.26 (16.54)

	
49.97

	
0.24 (0.51)

	
0.00

	
100.00

	
2.27 (0.71)

	
2.33

	
95.82




	
Spain

	
1200

	
0.88

	
26,419.30

	
46.05 (18.50)

	
51.50

	
0.06 (0.28)

	
0.00

	
99.92

	
2.06 (0.64)

	
2.00

	
98.17




	
Sweden

	
1003

	
0.96

	
43,164.00

	
47.80 (17.03)

	
49.65

	
0.12 (0.35)

	
0.00

	
99.40

	
2.77 (0.57)

	
3.00

	
99.70




	
Switzerland

	
1241

	
0.92

	
54,952.68

	
52.54 (16.36)

	
54.31

	
0.29 (0.56)

	
0.00

	
99.11

	
2.59 (0.69)

	
2.67

	
99.76




	
Thailand

	
1534

	
0.71

	
2894.06

	
45.35 (15.74)

	
50.98

	
0.30 (0.64)

	
0.00

	
98.83

	
2.67 (0.42)

	
2.67

	
99.93




	
Trinidad and Tobago

	
1002

	
0.59

	
12,327.23

	
40.57 (16.36)

	
50.00

	
0.22 (0.53)

	
0.00

	
100.00

	
2.42 (0.59)

	
2.33

	
100.00




	
Turkey

	
1346

	
0.68

	
7384.25

	
36.49 (13.85)

	
49.85

	
0.02 (0.19)

	
0.00

	
100.00

	
2.64 (0.58)

	
2.67

	
97.77




	
Ukraine

	
1000

	
0.62

	
1826.93

	
45.63 (17.40)

	
55.00

	
0.05 (0.26)

	
0.00

	
99.30

	
2.06 (0.67)

	
2.00

	
96.70




	
Egypt

	
3051

	
0.53

	
1187.52

	
41.71 (14.61)

	
48.97

	
0.02 (0.16)

	
0.00

	
100.00

	
1.99 (0.69)

	
2.00

	
99.84




	
United Kingdom

	
1041

	
0.90

	
42,030.29

	
45.70 (18.51)

	
51.97

	
0.23 (0.54)

	
0.00

	
98.56

	
N/A

	
N/A

	
0.00




	
United States

	
1249

	
0.92

	
44,114.75

	
45.90 (16.89)

	
51.72

	
0.22 (0.54)

	
0.00

	
99.12

	
2.35 (0.65)

	
2.33

	
97.52




	
Burkina Faso

	
1534

	
0.23

	
407.00

	
34.27 (13.84)

	
48.88

	
0.16 (0.48)

	
0.00

	
91.33

	
2.66 (0.65)

	
2.67

	
94.20




	
Uruguay

	
1000

	
0.75

	
5226.94

	
46.53 (18.65)

	
55.60

	
0.08 (0.33)

	
0.00

	
99.40

	
2.15 (0.58)

	
2.00

	
97.20




	
Zambia

	
1500

	
0.42

	
702.74

	
29.79 (11.88)

	
49.33

	
0.29 (0.58)

	
0.00

	
94.80

	
2.29 (0.70)

	
2.33

	
94.93








Note. IDVI = Infectious Disease Vulnerability Index. GDPPC = per capita gross domestic product. * The scores of India, Indonesia, and Mali were detected as outliers, and were exclude in data analysis.
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Table 2. Descriptive information of variables used in Study 2.
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Variables

	
Experimental Condition

	
Control Condition

	
t-Test

	
p




	
(N = 86)

	
(N = 107)




	

	
Mean (SD)

	
Mean (SD)

	

	






	
Age

	
40.19 (14.70)

	
40.27 (16.33)

	
0.04

	
0.97




	
Accuracy of memory

	
4.17 (1.07)

	
4.30 (0.72)

	
0.93

	
0.354




	
Socioeconomic status

	
2.91 (1.60)

	
2.75 (1.35)

	
−0.74

	
0.462




	
Empathy

	
3.67 (1.15)

	
3.14 (1.16)

	
−3.16

	
0.002




	
Pro-environmental behaviors

	
5.22 (0.70)

	
4.97 (0.78)

	
−2.29

	
0.023




	
Female percentage

	
68.60%

	
71.00%

	
0.36

	
0.718




	
Education level (college level and above)

	
70.90%

	
74.80%

	
0.59

	
0.555




	
Job status (has a full-time job)

	
47.70%

	
43.90%

	
−0.52

	
0.606
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