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Highlights 

 

 Health professionals’ perception of scientific consensus on climate change and beliefs 

that human-caused climate change is indeed happening increase their involvement in the 

issue.   

 An increase in affective issue involvement strongly influences the feeling that health 

professionals are responsible for climate advocacy.  

 Feeling that health professionals are responsible for climate advocacy is strongly 

associated with increased willingness to participate in climate policy advocacy.  

 The perception that climate change poses serious health threats increases affective 

involvement, appearing to indirectly increase willingness to advocate among health 

professionals.  

 

 

Abstract  
  

Health professionals have the potential to address the health threats posed by climate change in 

many ways. This study sought to understand the factors that influence health professionals’ 

willingness to engage in climate advocacy. We hypothesized and tested a model with six 

antecedent factors predicting willingness to engage in advocacy for strengthening global 

commitments to the Paris Agreement. Using survey data from members of health professional 

associations in 12 nations (n=3,977), we tested the hypothesized relationships with structural 

equation modeling. All of the hypothesized relationships were confirmed. Specifically, higher 

rates of perceived expert consensus about human-caused climate change predicted greater 

                  



climate change belief certainty and belief in human causation. In turn, all three of these factors, 

including higher levels of perceived health harms from climate change, positively predicted 

affective involvement with the issue. Affective involvement positively predicted the feeling that 

health professionals have a responsibility to deal with climate change. Lastly, this sense that 

climate advocacy is a responsibility of health professionals strongly predicted willingness to 

advocate. As a unique study of predictors of health professionals’ willingness to advocate for 

climate change, our findings provide unique insight into how an influential set of trusted voices 

might be activated to address what is arguably the world’s most pressing public health threat. 

Limitations of the study and suggestions for future research are presented, and implications for 

message development are discussed.  
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1. Introduction 

 

The health impacts of climate change are varied and far-reaching [1]. Certain communities and 

populations, including low-income and other marginalized communities, children, the elderly, 

and people with chronic conditions, are typically harmed first and worst [1]. To reduce the risks 

of health harms and protect human health, urgent climate actions are imperative. The current 

level of climate actions worldwide fall short of what is required to limit global warming to no 

more than 2 degrees C, the goal as ratified by all nations in the Paris Climate Agreement [1].  

 

Health professionals can—and some argue must—play various roles in addressing climate 

change, including advocating for climate policy solutions [2–4]. Indeed, there is a long tradition 

of medical, nursing, and public health leadership in confronting large-scale health challenges 

[2,5,6]. Although many health professionals view climate change as a significant cause of health 

harm and feel a responsibility to educate the public and policymakers [7,8], anecdotal evidence 

suggests participation in advocacy efforts is less widespread. A descriptive report we published 

previously based on the same multi-nation survey showed that many health professionals cite a 

range of barriers that inhibit their participation in climate advocacy (e.g., lack of time and 

knowledge, belief that it won't make a difference, the topic is too controversial). [7] To our 

knowledge, however, no research has been done to systematically examine the detailed 

relationships among the broader range of factors that might influence willingness to engage in 

climate advocacy as health issue. In this study, we aim to address this important gap in the 

literature.  

 

Using survey data collected from health professionals in 12 different countries, we investigate 

key factors that are associated with willingness for climate advocacy, specifically willingness to 

participate in a global advocacy campaign by health professionals to encourage world leaders to 

strengthen their commitments to the Paris Agreement. Strengthening and achieving the goal of 

the Paris Agreement is urgent and critically important to global health, and active and broad-

based involvement by health professionals in such an advocacy campaign will be an integral part 

of global efforts to reverse the harm of climate change. Better understanding of the factors that 

                  



affect willingness for climate advocacy then will inform those who want to develop a campaign 

for climate advocacy in the future.  

 

1.1. Predictors for Willingness to Advocate for Climate Action  

 

Prior research has identified factors that influence people’s decision to engage in civic or 

political action, including demographic factors, socialization or life experience factors, 

attitudinal factors, motivational factors, and mobilization factors (e.g., opportunity to participate) 

[9–11]. Our study population, health professionals, are highly educated and more likely to be 

engaged with important social issues than the general public. Thus, for our study population, 

attitudinal and motivational factors may play a more important role than demographic or 

socialization factors in the decision to participate in advocacy.  

 

The term advocacy is defined in the dictionary as “the act or process of supporting a cause or 

proposal”[12]; however, the term is often associated with different types of actions [13]. Our 

study focuses on the act of participating in a global campaign by health professionals to 

encourage world leaders to strengthen their commitment to achieving the goals of the Paris 

Agreement. The essence of this action is one’s willingness to publicly assert their support; we 

seek to understand the factors that influence whether a health professional is willing to engage in 

such an action.  

 

Drawing on existing literature, we identified factors that may influence willingness to engage in 

climate advocacy: three fundamental beliefs about climate change; perceived health threats of 

climate change; affective issue involvement; and perceptions that climate advocacy is the 

responsibility of health professionals. We propose a theoretical model of health professionals’ 

willingness to advocate for climate change that specifies the relationships among these factors.  

 

1.1.1. Basic Beliefs about Climate Change 

Studies of the general public have identified several basic beliefs about climate change that 

influence people’s understanding of the issue and support for climate action. The most obvious 

of these beliefs are (a) climate change is real and (b) human-caused [14]. In turn, these basic 

beliefs influence other factors such as perceived issue seriousness [15], affective issue 

involvement[14,16], support for national mitigation action and policies [17,18],
 
and political 

activism [16]. 

 

The gateway belief model (GBM) posits perceived scientific consensus—the extent to which 

people think climate experts are convinced that human-caused climate change is occurring—as 

the most fundamental climate change belief [19]. Further, climate change is a complex, scientific 

phenomenon that most people do not understand well. The GBM proposes that perceived 

scientific consensus acts as a “gateway” to other cognitive and affective judgments. This 

assertion is supported by substantial empirical evidence, including experimental studies that 

show that highlighting the high level of scientific consensus leads people to update their beliefs 

about the consensus: Highlighting the high level of scientific consensus around climate change, 

in turn, strengthens people’s belief that climate change is happening and human-caused and 

increases concern about climate change. These shifts in understanding lead people to become 

more supportive of policies to address the issue [18,19].  

                  



Thus, we hypothesize that health professionals’ perceptions of the scientific consensus influences 

their belief that climate change is real and human-caused (Figure 1). Several studies have shown 

that these latter two beliefs are linked to perceived risks of climate change [20,21], therefore we 

hypothesize that health professionals’ beliefs in the reality of human-caused climate change 

positively influences their perceptions that climate change is a threat to health. Further, we 

hypothesize that all four of these beliefs positively influence health professionals’ affective 

involvement with the issue of climate change (i.e., the extent to which they see the issue as 

personally relevant and worry about it).  

_________________ 

 

Figure 1 About Here 

_________________ 

1.1.2. Health Threat Perception 

According to the Health Belief Model, risk or threat perception is an important factor that 

influences people’s protective actions [22]. In the context of climate change, a range of harmful 

health effects have been identified [2], although their presence and severity vary by geographic 

location and its associated climatic conditions. Moreover, health professionals are not all equally 

well-informed about these risks [7]. Regardless of the reason for the variability, we expect that 

health professionals’ perceptions of serious health consequences due to climate change will 

predict both their affective issue involvement and their feelings of responsibility to take action to 

avert climate change.  

 

1.1.3. Affective Issue Involvement  

Affective involvement—believing an issue has personal importance and being emotionally 

engaged with it—has been shown to increase people’s attention to an issue, willingness to 

express an opinion, political participation, and opinion leadership [10,23–25]. In the context of 

climate change, issue involvement has been shown to influence both political and consumer 

advocacy and consumer behavior [14,16]. Based on this literature, we hypothesize that health 

professionals’ affective issue involvement will be positively related to their willingness to 

advocate for climate change. 

 

1.1.4. Perceived Responsibility for Advocacy  

Felt responsibility, also known as personal responsibility, refers to the “extent to which 

individuals feel capable of and compelled to take useful action toward a desired result” [26]. The 

value-belief-norm theory (VBN) proposes that the feeling of personal responsibility is a key 

translator between abstract ideas and palpable actions [26–28]. Others have posited that worry 

about climate change increases feelings of personal responsibility, which in turn augments 

specific and personal climate actions [28]. Another study demonstrated that felt responsibility for 

adaptation led to taking adaptation actions, while felt responsibility for mitigation led to taking 

both mitigation and adaptation actions [26]. Thus, we hypothesize that the relationship between 

affective issue involvement and willingness to advocate for climate action will be mediated by 

the perception that health professionals have a responsibility to bring the health effects of climate 

change to the attention of the public and the policy makers.  

 

 

 

                  



2. Materials and Method 

 

2.1. Data and Sample Description 

 

We surveyed the members of twelve medical and nursing professional societies in different 

countries to evaluate their views about climate change as a human health issue. The surveys were 

conducted online from October through December 2020 in collaboration with participating 

health professional associations. In total, 3,977 health professionals completed the survey. The 

average participation rate was 10%; however, participation varied considerably from one society 

to another (reported in Appendix A along with detailed description of survey protocol). Men and 

women participated in the survey in roughly equal numbers (50.3% female, 47.4% male). The 

age of participants ranged from 19 to 109, with an average of 51 years. Most of the participants 

were physicians (94.8%). We have reported detailed descriptive data from the survey previously 

[7]. In this study, we focus on examining the hypothesized relationships between the key factors 

discussed above and health professionals’ willingness to participate in climate advocacy as 

health issue.   

    

2.2. Measures  

 

Measure details are reported below. Table 1 provides means, standard deviations, ranges, and 

correlations. Complete wording for questions used for the measures are provided in Appendix B.  

_________________ 

 

Table 1 About Here 

_________________ 

 

2.2.1. Dependent Variable 

Willingness to Advocate (Y4) was measured by asking, “Would you personally be willing to 

participate in a global advocacy campaign by health professionals to encourage all world 

leaders to strengthen their commitment to achieving the goal of the Paris Climate Agreement?” 

‘Yes’ responses were scored 3; ‘Possibly, but I would need more information’ and ‘I would 

support such a campaign, but I could not personally participate’ responses were scored 2; and 

‘No’ responses were scored 1. Providing their name and an email address to receive information 

about how to participate in a global advocacy campaign increased their score by 1. The final DV 

ranged from 1 to 4.  

 

2.2.2. Predictors 

Perceived Scientific Consensus (X1) was measured by asking “To the best of your knowledge, 

what percentage of climate scientists think that human-caused climate change is happening?” 

The variable ranged from 0-100, “Don’t know” responses were considered missing.  

 

Belief certainty in climate change (Y1) was measured by combining three questions, “Do you 

think that climate change is happening?’, if yes, “how sure are you that climate change is 

happening?”, and if no, “how sure are you that climate change is not happening?” The resulting 

variable ranged from 1 to 9, with higher values indicating higher certainty that climate change is 

happening. “Don’t know” responses were recoded as the midpoint.  

                  



Belief in human causation (Y1A) was measured by a single item, “Assuming climate change is 

happening, do you think it is caused: entirely by human activities, mostly by human activities, 

about equally by human activities and natural changes, mostly by natural changes, entirely by 

natural changes, or by none of the above since climate change isn’t happening.” The variable 

ranged from 1 to 6, with higher values indicating belief in more human causation.  

 

Health Threat Perception (Y1B) was measured by asking, “How much, if at all, has climate 

change already adversely affected these (13 specific) health issues in your country?”  Examples 

of individual items include “Heat-related illnesses” and “Vector-borne infectious diseases.”  

Responses were rescaled (0-1) and summed to create a composite score which ranged between 0 

and 13, with higher values indicating greater threat perception. “Don’t know” responses were 

considered as missing.  

 

Affective Issue Involvement (Y2) was measured by two questions, “How worried are you about 

climate change?” and “How important is the issue of climate change to you personally?” 

Responses were standardized (1-4), with higher values indicating greater issue involvement.  

 

Perceptions of Health Professional’s Responsibility (Y3) was assessed by five Likert scale 

questions. An example is “Health professionals have a responsibility to bring the health effects 

of climate change to the attention of the public.” Higher values indicated more feelings of 

responsibility. 

 

2.3. Data Analysis  

 

We performed structural equation modeling (SEM) with maximum-likelihood parameter 

estimation to assess the overall goodness-of-fit and estimate the individual parameters of the 

hypothesized model. Latent constructs represented the measures with multiple indicators (Y2 and 

Y3). We constrained the latent variable error variances to one. Because Y2 had only two 

indicators, we constrained its paths to equality to avoid under-identification. The items for Y3 

were written in pairs with similar wording, so we allowed correlated errors. Five fit indices are 

reported, and standard thresholds for good model fit are: chi-square (p > .05), the standardized 

root mean square residual (SRMR < 0.05), the adjusted goodness-of-fit index (AGFI > 0.90), the 

root mean square error approximation (RMSEA < 0.07) with 95% confidence limits, and the 

Bentler comparative fit index (CFI > 0.90). The CALIS procedure in the SAS 9.4 software (SAS 

Institute Inc., Cary, NC) performed the analyses. 

 

3. Results 

 

The results of the SEM for the hypothesized model are shown in Figure 2. The model met the 

standard for acceptable goodness-of-fit based on two fit indices (AGFI = 0.90, CFI = 0.95), but 

failed to do so for the others. We examined the model’s modification indices and created a 

revised model (Figure 3). The revised model explains 42% of the variance in willingness to 

advocate, and all path coefficients are statistically significant (p < .0001). With the exception of 

the chi-square test, which is inflated by the large sample size, all fit indices were in the 

acceptable range (χ² = 573, p < .0001; SRMR = 0.03; AGFI = 0.95; RMSEA = 0.06; and 

CFI = 0.98). The revised model confirms all of the paths of the hypothesized model except for 

                  



the path from climate change belief certainty to the belief in human causation, and the path from 

health threat perception to professional responsibility, which was removed due to low 

standardized value (β < .01).  

_________________ 

 

Figure 2 About Here 

_________________ 

 

_________________ 

 

Figure 3 About Here 

_________________ 

 

Perceived scientific consensus is positively associated with climate change belief certainty 

(β = 0.48), and belief in human causation (β = 0.26). In turn, these three basic beliefs and 

perceived health threat are positively associated with affective issue involvement (β = 0.10, 

β = 0.42, β = 0.31, β = 0.25, respectively). Affective issue involvement has a strong positive 

association with the perception that climate advocacy is the responsibility of health professionals 

(β = 0.87), which in turn has a strong positive association with willingness to advocate 

(β = 0.65), as hypothesized.  

 

4. Discussion  
 

These results largely confirm our hypotheses and shed light on the factors that influence health 

professionals’ willingness to engage in at least one form of climate and health advocacy. In line 

with research literature on the GBM and our model, perceived scientific consensus and beliefs 

that human-caused climate change is indeed happening appear to increase affective involvement 

in the issue (i.e., the sense that climate change is personally important and worrisome). This 

increase in affective involvement appears to strongly influence the feeling that health 

professionals are responsible for climate advocacy, which is strongly associated with increased 

willingness to participate in climate policy advocacy. The perception that climate change poses 

serious health threats increases affective involvement, appearing to indirectly increase 

willingness to advocate.  

 

Although we did not hypothesize a relationship between climate change belief certainty and 

belief in human causation, finding this relationship was not surprising given the high correlation 

between these two beliefs (r = 0.62). The only hypothesized relationship that was not supported 

by the data was the influence of health threat perception on feelings of professional 

responsibility, although the model did show an indirect influence.   

 

These results also provide insights into how to design a campaign to engage health professionals 

in advocacy to strengthen the global commitment to the Paris Agreement. Our study suggests 

that promoting perceptions of proximal health harm, affective involvement in the issue, and 

feelings of professional responsibility for climate advocacy may be good foci for activating 

involvement in advocacy. Communicating about the extent of the scientific consensus of human-

caused climate change may also be helpful.  

                  



Nearly three-quarters of our survey participants reported feeling a high degree of involvement 

with the issue [7] but translating this affective state into concrete behavioral involvement in 

advocacy may require some strong reinforcement. Modeling messages—in which opinion-

leading health professionals demonstrate advocacy or talk about their approach to advocacy—

can be an effective means of providing that reinforcement. Such messages may increase health 

professionals’ sense of self-efficacy as climate advocates, reinforce the notion that advocacy 

behavior by health professionals is normative, and demonstrate that taking actions consistent 

with one’s value leads to experiencing positive emotion about oneself [28].  

 

We found considerable variability in health threat perceptions across the thirteen health 

consequences specified in our study, some of which may be due to geographic variation. For 

instance, only 33% thought that water- and food-borne diseases were impacted by climate 

change compared to 65% for illness due to reduced outdoor air quality [7]. Using locally-

relevant examples, educating health professionals about the full range of health impacts from 

climate change may increase their likelihood of engaging in climate advocacy.  

 

Strengthening health professionals’ feelings of professional responsibility for climate advocacy 

is another promising strategy to encourage climate advocacy. While a large majority of study 

participants felt that health professionals are responsible to some degree for bringing the health 

effects of climate change to the attention of public and policy makers, only 26% were willing to 

participate in a global climate advocacy campaign. This gap between attitude and behavior may 

be reduced by strengthening feelings of personal and professional responsibility, increasing 

health professionals’ sense of self-efficacy to act effectively as advocates, and inviting them to 

engage in specific acts of advocacy [7,22,23]. Studies have shown that the most commonly cited 

reason for not engaging in climate advocacy is simply because people feel they have not been 

asked to get involved [29]. Clear messages that show how their perceptions of responsibility can 

be translated into action, as well as providing resources designed to enhance their sense of 

efficacy for participation, may be beneficial. In the long run, it may also be helpful to 

systematically integrate climate health and climate advocacy into health professional curricula, 

thus socializing future health professionals to see climate action as an essential element of their 

professional responsibility as reflected in Hippocratic Oath [30]. 

 

We note some limitations of the study. First, the data used in the study is cross-sectional in 

nature. Although we conducted SEM, the implied causal relationships should be interpreted with 

caution. Second, there are other potential predictors identified in the literature that were not 

included in our study. For example, self-efficacy has been shown to be an important predictor for 

activism for members of the general public [16] and may play an important role in health 

professionals' decision to engage in advocacy. Similarly, perceived barriers have been shown to 

play a role in people’s decision to take action [22]. Future studies should include self-efficacy 

and key barrier measures in addition to the factors we studied. Third, our study focused on the 

specific action of joining a global climate advocacy campaign to support strengthening the Paris 

Agreement. There are many other important forms of climate health activism worthy of future 

study. Fourth, We note that the organizations that participated in the survey were a purposive  

sample chosen by leveraging existing connections through WHO, World Medical Association 

and  Global Climate and Health Alliance. As such, they are not intended to be representative of 

health professional organizations at large globally, nor are they representative of all professional 

                  



fields (e.g., nurses, social workers). A future study with more diverse organizations, both 

geographically and professionally, would broaden our understanding of the topic beyond what is 

reported in our study. Finally, our survey had a low response rate (10%). While our focus was on 

exploring theoretical relationships among variables rather than making population estimates, we 

note that our sample is likely not fully representative of the membership of each participating 

organization.  

 

A stable climate is the most fundamental determinant of human health, and it is high time for 

comprehensive efforts to engage health professionals across the world to become vocal 

advocates for climate policy [3]. As the first study of detailed paths to climate advocacy among 

health professionals, this study adds valuable insights into the interrelationships among key 

predictors of willingness to advocate among this important population.  

Acknowledgments 

 

The World Health Organization (WHO) provided grant funding to support this research. WHO, 

Global Climate and Health Alliance, and the World Medical Association provided vital 

assistance in conducting the research. The following professional societies and their members 

graciously participated in the research:  

Association of General Practitioners of Jamaica 

British Medical Association 

Canadian Medical Association 

Chilean Society of Family and Community Medicine 

Colombian Society of Family and Community Medicine 

Indian Academic of Pediatrics 

Kuwait Medical Association 

New Zealand Nursing Organization 

Royal Australasian College of Physicians 

South African Medical Association 

Uruguayan Society of Family and Community Medicine 

World Medical Association. 

 

Declaration of interests 

 

Dr. John Kotcher reports a grant from World Health Organization. 

 

References 

 

[1] IPCC. Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming 

of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in 

the context of strengthening the global response to the threat of climate change, sustainable 

development, and efforts to eradicate poverty. 2018. 

[2] Frumkin H, McMichael AJ. Climate Change and Public Health: Thinking, Communicating, 

Acting. American Journal of Preventive Medicine 2008;35:403–10. 

https://doi.org/10.1016/j.amepre.2008.08.019. 

                  



[3] Maibach E, Miller J, Armstrong F, El Omrani O, Zhang Y, Philpott N, et al. Health 

professionals, the Paris agreement, and the fierce urgency of now. The Journal of Climate 

Change and Health 2021;1:100002. https://doi.org/10.1016/j.joclim.2020.100002. 

[4] Maibach EW, Sarfaty M, Mitchell M, Gould R. Limiting global warming to 1.5 to 2.0°C—A 

unique and necessary role for health professionals. PLOS Medicine 2019;16:e1002804. 

https://doi.org/10.1371/journal.pmed.1002804. 

[5] Rafferty AM. Nurses as change agents for a better future in health care: the politics of drift 

and dilution. Health Economics, Policy and Law 2018;13:475–91. 

https://doi.org/10.1017/S1744133117000482. 

[6] Mahon J, McFarlane J, Golden K. De Madres a Madres: A Community Partnership for 

Health. Public Health Nursing 1991;8:15–9. https://doi.org/10.1111/j.1525-

1446.1991.tb00737.x. 

[7]  Kotcher J, Maibach EW, Miller J, Campbell E, Alqodmani L, Maiero M, et al. Views of 

health professionals on climate change and health: a multinational survey study. The Lancet 

Planetary Health 2021. https://doi.org/10.1016/S2542-5196(21)00053-X. 

[8] Sarfaty M, Kreslake JM, Casale TB, Maibach EW. Views of AAAAI members on climate 

change and health. Journal of Allergy and Clinical Immunology In Practice 2016;4:333–5. 

http://dx.doi.org.mutex.gmu.edu/10.1016/j.jaip.2015.09.018. 

[9] Klandermans B. The Demand and Supply of Participation: Social-Psychological Correlates 

of Participation in Social Movements. In: Snow DA, Soule SA, Kriesi H, editors. The 

Blackwell Companion to Social Movements, Oxford, UK: Blackwell Publishing Ltd; 2007, 

p. 360–79. 

[10]Shah D, Scheufele D. Explicating Opinion Leadership: Nonpolitical Dispositions, 

Information Consumption, and Civic Participation. Political Communication 2006;23:1–22. 

https://doi.org/10.1080/10584600500476932. 

[11]Besley JC, Dudo A, Yuan S, Lawrence F. Understanding Scientists’ Willingness to Engage. 

Science Communication 2018;40:559–90. https://doi.org/10.1177/1075547018786561. 

[12]advocacy. Merriam-Webster 2021. https://www.merriam-webster.com/dictionary/advocacy 

(accessed March 6, 2021). 

[13]Crawford BA, Kramer DW, Hinton JW. Comparing Student and Professional Responses 

Toward Advocacy in Science. Human Dimensions of Wildlife 2016;21:361–70. 

https://doi.org/10.1080/10871209.2016.1149747. 

[14]Roser-Renouf C, Atkinson L, Maibach E, Leiserowitz A. Climate and Sustainability| The 

Consumer as Climate Activist. International Journal of Communication 2016;10:24. 

[15]Krosnick JA, Holbrook AL, Lowe L, Visser PS. The Origins and Consequences of 

democratic citizens’ Policy Agendas: A Study of Popular Concern about Global Warming. 

Climatic Change 2006;77:7–43. https://doi.org/10.1007/s10584-006-9068-8. 

[16]Roser-Renouf C, Maibach EW, Leiserowitz A, Zhao X. The genesis of climate change 

activism: from key beliefs to political action. Climatic Change 2014;125:163–78. 

https://doi.org/10.1007/s10584-014-1173-5. 

[17]Ding D, Maibach E, Zhao X, Roser-Renouf C, Leiserowitz A. Support for climate policy and 

societal action are linked to perceptions of scientific agreement. Nature Climate Change 

2011;1:462–6. https://doi.org/10.1038/NCLIMATE1295. 

[18]van der Linden S, Leiserowitz AA, Feinberg GD, Maibach EW. The Scientific Consensus on 

Climate Change as a Gateway Belief: Experimental Evidence. PLOS ONE 

2015;10:e0118489. https://doi.org/10.1371/journal.pone.0118489. 

                  



[19]Goldberg MH, van der Linden S, Ballew MT, Rosenthal SA, Gustafson A, Leiserowitz A. 

The Experience of Consensus: Video as an Effective Medium to Communicate Scientific 

Agreement on Climate Change. Science Communication 2019;41:659–73. 

https://doi.org/10.1177/1075547019874361. 

[20]Lee TM, Markowitz EM, Howe PD, Ko C, Leiserowitz AA. Predictors of public climate 

change awareness and risk perception around the world. Nature Climate Change 

2015;5:1014–20. http://dx.doi.org.mutex.gmu.edu/10.1038/nclimate2728. 

[21]van der Linden S. The social-psychological determinants of climate change risk perceptions: 

Towards a comprehensive model. Journal of Environmental Psychology 2015;41:112–24. 

https://doi.org/10.1016/j.jenvp.2014.11.012. 

[22]Skinner CS, Tiro J, Champion VL. The Health Belief Model. In: Glanz K, Rimer BK, 

Viswanath K, editors. Health Behavior: Theory, Research, and Practice, New York, NY: 

John Wiley & Sons, Incorporated; 2015, p. 75–94. 

[23]Petty RE, Cacioppo JT. Attitudes and persuasion: classic and contemporary approaches. 

Wm. C. Brown; 1981. 

[24]Willnat L, Lee W, Detenber BH. Individual-Level Predictors of Public Outspokenness: A 

Test of the Spiral of Silence Theory in Singapore. International Journal of Public Opinion 

Research 2002;14:391–412. https://doi.org/10.1093/ijpor/14.4.391. 

[25]Mutz DC. The influence of perceptions of media influence: Third person effects and the 

public expression of opinions. International Journal of Public Opinion Research 1989;1:3–

23. https://doi.org/10.1093/ijpor/1.1.3. 

[26]Bateman T, O’Connor K. Felt responsibility and climate engagement: Distinguishing 

adaptation from mitigation. Global Environmental Change 2016;41:206–15. 

https://doi.org/10.1016/j.gloenvcha.2016.11.001. 

[27]Stern PC, Dietz T, Abel T, Guagnano GA, Kalof L. A Value-Belief-Norm Theory of Support 

for Social Movements: The Case of Environmentalism. Human Ecology Review 1999;6:17. 

[28]Bouman T, Verschoor M, Albers CJ, Böhm G, Fisher SD, Poortinga W, et al. When worry 

about climate change leads to climate action:: How values, worry and personal responsibility 

relate to various climate actions. Global Environmental Change 2020;62:102061. 

https://doi.org/10.1016/j.gloenvcha.2020.102061. 

[29]Leiserowitz A, Maibach E, Rosenthal S, Kotcher J, Ballew M, Bergquist P, Gustafson A, 

Goldberg M, Wang X.. Politics & Global Warming, April 2020. Yale University and George 

Mason University. New Haven, CT: Yale Program on Climate Change Communication; 

2020. 

[30]Wabnitz K-J, Gabrysch S, Guinto R, Haines A, Herrmann M, Howard C, et al. A pledge for 

planetary health to unite health professionals in the Anthropocene. The Lancet 

2020;396:1471–3. https://doi.org/10.1016/S0140-6736(20)32039-0.  

                  



Figure 1. Hypothesized Model 
 

 
 
 
 

Figure 2. Hypothesized Model with Standardized Results 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  



Figure 3. Revised Model with Standardized Results 
 

 
 

Table 1. Descriptive Statistics and Correlation Matrix 

Measure Item N Mean SD Range X1 Y1 Y1A Y1B Y2_1 Y2_2 Y3_1 Y3_2 Y3_3 Y3_4 Y3_5 Y3_6 Y4 

Perceived 
Scientific 
Consensus 

X1 3,891 87.7 15.4 

0-100 1.00 

            Belief Certainty 
in Climate 
Change 

Y1 4,527 8.32 1.27 

1-9 0.47 1.00 

           Human 
Causation 

Y1A 4,502 4.96 0.82 

1-6 0.49 0.62 1.00 

          Local Health 
Consequences 

Y1B 4,320 6.92 3.23 

0-13 0.05 0.30 0.27 1.00 

         Affective Issue 
Involvement 

Y2_1 4,459 3.49 0.75 

1-4 0.39 0.62 0.62 0.40 1.00 

         Y2_2 4,450 3.24 0.74 1-4 0.41 0.62 0.60 0.39 0.78 1.00 

       Professional 
Responsibility 

Y3_1 4,101 4.32 0.99 

1-5 0.26 0.54 0.47 0.41 0.62 0.60 1.00 

      α = 0.92 (item 4 
excluded) 

Y3_2 4,096 4.47 0.94 

1-5 0.29 0.54 0.48 0.35 0.61 0.58 0.80 1.00 

      Y3_3 4,085 4.35 0.99 1-5 0.28 0.46 0.44 0.31 0.51 0.52 0.59 0.59 1.00 

     Y3_4 1,512 3.95 1.19 1-5 0.20 0.41 0.43 0.22 0.52 0.52 0.49 0.49 0.61 1.00 

    Y3_5 4,077 4.51 1.03 1-5 0.36 0.63 0.57 0.39 0.69 0.65 0.71 0.73 0.64 0.59 1.00 

   Y3_6 4,077 4.49 1.01 1-5 0.36 0.62 0.55 0.39 0.68 0.64 0.71 0.72 0.62 0.56 0.93 1.00 

 Willingness to 
Advocate 

Y4 4,057 2.81 0.91 

1-4 0.25 0.45 0.45 0.35 0.55 0.58 0.55 0.52 0.46 0.46 0.58 0.57 1.00 

 

                  


