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Abstract
Background. Climate change poses a multifaceted, complex, and existential threat to human health and
well-being, but efforts to communicate these threats to the public lag behind what we know how to do in
communication research. Effective communication about climate change’s health risks can improve a
wide variety of individual and population health-related outcomes by: (1) helping people better make the
connection between climate change and health risks and (2) empowering them to act on that newfound
knowledge and understanding.
Purpose. To highlight communication methods that have received empirical support for improving
knowledge uptake and/or driving higher-quality decision making and healthier behaviors, and to
recommend how to apply them at the intersection of climate change and health.
Methods. Expert consensus about effective communication methods that can be used by healthcare
professionals, decisionmakers, governments, the general public, and other stakeholders including sectors
outside of health.
Results. We argue for the use of eleven theory-based, evidence-supported communication strategies and
practices. These methods range from leveraging social networks to making careful choices about the use
of language, narratives, emotions, visual images, and statistics. Message testing with appropriate groups
is also key.
Conclusions. When implemented properly, these approaches are likely to improve the outcomes of

climate change and health communication efforts.
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disparities; political action
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Lay Summary: Climate change poses a tremendous and complex threat to human health and well-being.
Efforts to communicate these threats to the public may not be as effective as desired and using evidence-
based strategies could improve a wide variety of health-related outcomes for individuals and society while
potentially reducing climate-related health disparities. In particular, effective communication can help
people understand the crucial connection between climate change and health risks and empower them to
act on that newfound knowledge and understanding. We recommend eleven communication methods that
have been well-tested in other domains and can be applied to the intersection of climate and health by
healthcare professionals, decisionmakers, governments, the general public, and other stakeholders
including those in sectors outside of health. These methods range from leveraging social networks to
making careful choices about the use of language, narratives, emotions, visual images, and statistics.
Message testing with appropriate groups is also key. When implemented properly, these approaches are

likely to improve knowledge uptake and drive better decision making and healthier behaviors.
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Evidence-Based Recommendations for Communicating the Impacts of Climate Change on Health

Climate change poses a multifaceted, complex, and existential threat to human health and well-
being [1]. It is already harming health directly and indirectly through numerous pathways that vary by
geographic region, and it underlies and exacerbates other health-related problems as it acts as a threat
multiplier [2]. Although much remains to be studied, public health and medical research reveal a wide
range of short- and long-term effects of climate change on human health at both individual and population
levels. These impacts include increased and/or exacerbated disease burdens related to heat morbidity and
mortality, respiratory and cardiovascular disease, vector-borne illnesses, nutrient penalties, worse mental
health, maternal and fetal health harms, foodborne illness, and injuries from climate-intensified disasters
such as flooding and wildfires [2-10]. While everyone is at risk from the health harms of climate change,
certain populations disproportionately bear the brunt, such as those with comorbidities, low income
communities, children and older persons, and those with health inequities from structural racism (e.g.,
Latinos, Black, Indigenous, and other people of color). Climate change also threatens the achievement of
high-quality health care through its effects on supply chains, power delivery, health care utilization, and
damage to health system infrastructure [11]. To put it succinctly: No aspect of human functioning and life
will be left untouched over the coming decades as anthropogenic climate change radically reshapes the
biogeophysical, economic, social, cultural, psychological, and health systems that we rely on for health
[1].

Human-caused greenhouse gas emissions are driving climate change, largely through the burning
of fossil fuels [3]. An equitable transition away from fossil fuels is cost-effective, especially when
considering avoided health harms [5-10]. For example, renewable energy sources like wind and solar
produce local, near-term health benefits today through reduced air pollution. Thus, the interventions
needed to address the root causes of climate change exist, but a lack of political and collective will to act
in the next decade may push the goals of the Paris Agreement outside our reach [1,3].

Despite the evidence about the health harms of climate change, efforts to communicate them to

the public and decisionmakers lag behind what we know how to do in communication research. Improved
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communication about these issues is needed to increase public and political demand for policies and
actions so we can minimize the negative impacts of climate change on human well-being now and in the
future [12]. Effective communication about climate change’s health risks can improve a wide variety of
individual and population health-related outcomes, including but not limited to:

e positive changes in individuals’ health-related behaviors;

e improved public health in the face of compounding risks (e.g., climate-intensified disasters);

e shifts in how medical practitioners think about the short- and long-term environmental health

risks their patients face, thus shaping treatment decisions;

e increased recognition of the interconnections between issues of health, environmental justice, and

inequality [13];

e reductions in the economic and human costs of future climate-change-induced disasters (e.g.,

through the promotion of adaptation and mitigation strategies); and

e increased advocacy behaviors from the public aimed at sharply escalating responsible

government and corporate behaviors and policies [see, 14 in this special issue]. This last factor
may be the most important.

Thus, a critical need exists to develop, promote, and implement best practices for communicating the
health risks associated with and exacerbated by climate change. It would certainly be easier if we could
facilitate all-encompassing action on climate change by simply educating people about health-related
climate risks, inequities, and mitigation strategies through familiar, top-down, "expert knows best"
communication efforts. Yet, for a wide variety of reasons—well-known to the social, behavioral, and
communication sciences— effective communication on climate change and health, in fact, does not
emerge in this manner [15]. Fortunately, more effective communication strategies do exist that can be
leveraged in this domain.

In the present paper, we first briefly describe related lessons learned from the COVID-19
pandemic. We then argue for the use of eleven theory-based, evidence-supported communication

strategies and practices. These communication approaches were developed and then tested across the



COMMUNICATING THE IMPACTS OF CLIMATE CHANGE ON HEALTH 6

pandemic and other medical and non-medical domains. Trusted messengers of all types—including
healthcare professionals—can integrate these strategies and practices into their existing outreach,
engagement, and communication efforts for two purposes: (1) to help people better make the connection
between climate change and health risks in their own minds and (2) to empower them to act on that
newfound knowledge and understanding. When implemented properly, these approaches are likely to
improve the outcomes of our climate-change and health-communication efforts.
Lessons learned from COVID-19

The COVID-19 pandemic provided a tangible illustration of two important issues relevant to the
linkage between climate change and health. First, human activity indeed affects our environment.
Measures implemented to mitigate COVID-19’s spread had significant positive—albeit temporary—
effects on the environment. Lockdowns and lower economic activity, for example, reduced air pollution,
water contamination, greenhouse gas emissions, and environmental noise [16-17]. Second,
communication lessons learned (and re-learned) during the pandemic point towards how we should (and
should nof) communicate about issues at the intersection of climate change and health. The most relevant

lessons learned include:

e Evidence-based communication strategies exist. They can promote knowledge and prompt
ameliorative action across multiple scales of decision making [18];

e Healthcare professionals are trusted sources of information; messages they deliver can have great
impact, both positive and negative [19]; and

e Actions to reduce negative consequences from getting worse (i.e., mitigation strategies) can be
enforced from a “top-down” approach (e.g., government mandates) and/or motivated from the
“bottom-up” (e.g., educating individuals). It is clear from the pandemic that top-down strategies
are effective in that they can be enforced quickly and with a potential for high uptake of
behaviors. However, top-down approaches are often socioeconomically unsustainable for long

periods of time and may garner low acceptance depending on political and personal will. Bottom-
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up strategies, on the other hand, can take considerable time to enact and require high-quality

engagement by local communities, households, and individuals [20]. However, they also tend to

emphasize autonomy—people feeling like they originate and control their own behaviors—and
are key because they can empower individuals and lead to more effective and lasting behavior
change [21]. Thus, establishing a combination of top-down and bottom-up approaches, while
assessing their separate and combined effects along the way, may prove best for facilitating
climate-change mitigation and healthy behaviors.

In this paper, we highlight eleven communication methods that have received empirical support
for improving knowledge uptake and/or driving higher-quality decision making and healthier behaviors at
the individual level. We apply and extend these recommendations to inform communication efforts at the
intersection of climate and health (see Box 1). Based on past research in other domains, we expect the
principles to be effective across communication audiences, whether between healthcare professionals and

patients, family and friends, or corporations, governments, organizations, and other stakeholders.

Box 1. Summary of communication recommendations

1. Communications need to come from trusted sources

2. Leveraging social networks is key to shaping who is influenced and how they are influenced
3. Establish and maintain social norms

4. Focus on belonging and empowerment

5. Use subtle, but powerful, language choices

6. Use emotions

7. Use visual images

8. Use narrative communication to bridge the gap between health and climate change

9. Present statistics to drive understanding of risk and motivate climate-friendly and healthier

behaviors
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10. Identify and reduce barriers to enacting health behaviors

11. Explicitly test messages with your target group

Communication Strategies with Strong Evidence for Improving Health Communication Efforts and
Climate Change Outcomes
Recommendation 1: Communications Need to Come From Trusted Sources

How much one trusts the individual or group communicating about a health risk can drive how
messages are attended to, processed, and acted upon. Ultimately, messages from trusted sources tend to
be more persuasive [22], and people follow recommendations more when they come from a trusted
person or group. Of course, climate-change messages (similar to COVID-19 messages) can be politically
divisive [23], even when health communication co-occurs. Thus, it may be that getting messages from
nonpartisan experts, such as scientists and healthcare professionals, is more likely to promote mitigative
and adaptive actions when it comes to climate and health. Indeed, people report that primary care
physicians are their most trusted source of information on the health harms of climate change [24].
However, researchers disagree about trust in scientists. Some researchers find that trust in scientists has
waned over time, at least among some groups [25]; others argue that the public continues to hold science
and scientists in high regard [26]. Nonetheless, experimental evidence highlights that messages from
climate scientists concerning climate effects have had no effect or negative effects on public perceptions
[27], perhaps because people simply expected such messages from them (although this study did not test
climate-related health messages). Getting a climate-effect message from other sources may be more
surprising. Consistent with this power of surprise, getting the same climate-effects messages from
military leaders was more persuasive [27]. Finally, it is important to understand individuals’ values and
identities with respect to climate-change-related issues because it affects who they trust and how they use
trusted sources to make their choices. For example, environmental-threat messages from Republican Party
leaders were more persuasive to Republicans than messages from other sources. In the case of healthcare

professionals as communicators, fundamental values and needs for wellbeing [28], combined with
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perceiving healthcare professionals as a means to that end, may explain them as trusted sources of all
things health-related, including on climate topics. Of course, differences exist even in the trustworthiness
of healthcare professionals, and perhaps especially because of history and ongoing experiences of
discrimination and structural racism for people of color and marginalized populations [29]. Healthcare
professionals who maintain and build trust can have bigger impact.

Recommendation 2: Leveraging Social Networks is Key to Shaping Who is Influenced and How They
are Influenced.

Effective communication strategies need to consider simultaneously both social networks (i.e.,
networks of personal relationships and social interactions) and human social motives (i.e., the process of
social influence wherein one person’s attitudes and behaviors affect another’s) [30]. Doing so enables us
to leverage the “who” and the “how” of social influence. Specifically, network research has helped us
identify the opinion leaders that shape the attitudes and behaviors of their peers [31-32]. In some cases,
the most influential people are those who are seen as domain experts or civic and religious leaders in the
community. Thus, healthcare professionals might be the most influential in conversations about health
and climate change. In other cases, the most influential are those with whom the individual has close,
personal, and trusting relationships such as family and friends. To understand which type of influencer is
more effective and how they might deploy that influence, we turn to a second line of research in social
psychology [33-34]. Specifically, people have varying social motives that have different underlying
causes. The need for accuracy (the need to be “right”) and the need for affiliation (the need to be “liked”)
stimulate attitude and behavior change via mechanisms of compliance and conformity [35]. People with a
need for accuracy will be amenable to attitude and behavior change when they receive facts from those
they deem to be leaders or experts in their networks. People with a need for affiliation are more likely
influenced by those with whom they have close interpersonal network ties. They are more likely to
change their own attitudes and behaviors to maintain those relationships rather than be swayed by facts.
Thus, healthcare professionals will have more influence over their patients’ climate-related healthy

behaviors when that patient has a need for accuracy. For patients with a need for affiliation, however,
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healthcare professionals might gain more influence if they can convince someone close to the patient to
intervene with their message. More research is needed on how healthcare professionals, public-health
professionals, and others might be able to change a person’s motives from affiliation to accuracy.
Recommendation 3: Establish and Maintain Social Norms.

What people perceive that others are doing or should be doing can guide and direct behaviors; we
tend to conform to social norms. As a result, normative social influence can be an effective strategy to
promote behavior change [36-37]. Different types of social norms exist and can affect behaviors.
Descriptive norms delineate prevalence rates in a population (e.g., how often do people do some
behavior) whereas injunctive norms relate to beliefs about whether a behavior is generally valued or
spurned. Individuals given feedback about a descriptive norm—for example, that their household energy
use was less than that of other similar households—tended to increase energy use unless that descriptive
norm was used in tandem with an injunctive norm indicating that decreased energy use is good [37]. In
general, individuals tend to underestimate how much descriptive norms affect their decisions [38]. These
effects also can be strengthened by inviting people to work with others toward a common goal (e.g.,
“Let’s do it together”) [39]. With injunctive norms about how valued a behavior is, expectations about
others’ beliefs about climate change are important to consider [40]. Such beliefs paradoxically can lead to
an unwillingness to discuss the topic with others if, for example, a belief exists that peers do not care
about the topic, a phenomenon known as “pluralistic ignorance” [41].

Both descriptive and injunctive norms also can be dynamic (i.e., malleable and shifting over
time). Communicating such dynamic norms can be effective in changing behaviors. For example,
communicating the injunctive norm that habits such as driving and eating red meat are harmful to the
well-being of the planet and one’s health can create a dynamic shift in norms, by decreasing widespread
acceptance of such unsustainable behaviors [42]. Then, communicating that dynamic norm shift using
social networks can drive further decreases in behaviors and their acceptability. It is important to
understand the mechanisms underlying large norm shifts necessary for addressing climate change because

they may point to needed changes in communications about climate change and health.
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Thus, communicators can use descriptive and injunctive norms to facilitate individual behavior
change. For example, they could describe the negative impacts of climate change on communities similar
to the one in which the targeted individual lives and, then, highlight that many people care about these
effects and are affected by them. Further, communicating the worsening impact that climate-change is
having on certain vulnerable communities and how more individuals are becoming concerned about this
issue can effectively communicate a dynamic norm to facilitate behavior change.

A key area for future research in climate and health emerges from research by Cristina Bicchieri
and her colleagues. They demonstrate that communicating norms is less effective when the person’s
behavior is independent of others [43]. Such independence can occur either because the person believes
their behavior meets their own needs (so descriptive norms won’t be as effective) or because they believe
their behavior is the right thing to do (making injunctive norms less effective). For example, telling an
individual that some behavior is common in another group may not mean that they also think it is
common in their own group. When using norms, communicators need to identify and specify a relevant
reference group to avoid such interpretations, a more difficult task in primarily individualistic societies,
such as the United States of America.

Recommendation 4: Values - Focus on Belonging and Empowerment.

Another key strategy is to identify organizations where people have either formal or informal
membership and to which they feel like they belong, such as religious communities, civic groups,
employers, and professional organizations. These organizations then can deliver messages for greater
effect when attempting to empower people with greater understanding of the severe health consequences
of climate change. Positive (and negative) effects of organizations communicating messages emerge
because organizations teach people norms, values, and behaviors. When these thoughts, feelings, and
actions align, people can feel a shared social identity, known as organizational identification [44].
Research in organizational health communication, for example, has found that when people identify more
with an organization delivering a health message, they have more positive thoughts and feelings about the

message, and they are more likely to be persuaded by it [45]. Furthermore, when people feel like they



COMMUNICATING THE IMPACTS OF CLIMATE CHANGE ON HEALTH 12

belong in an organization that provides them with health information, they are more likely to share this
information with others, thus increasing its impact [46]. The positive health effects of organizational
identification even extend to online communities, like support groups [47]. Thus, the feelings of
connection in online and other groups might offer another avenue to share health-related climate-change
messages.

Recommendation 5: Use Subtle, But Powerful, Language Choices.

When trying to motivate people to act, it matters what words we choose to use. For example,
Dearing and Lapinski [48] suggested that when working with stakeholders skeptical of climate change,
framing messages around health may better facilitate acceptance of recommendations. Sometimes called
temporal framing, “considerations of future consequences” [49] provides a powerful cognitive construct
with insights into how to motivate people to act in the present when the benefits primarily occur in the
future. Empirical work has focused considerably on healthy behaviors [e.g., 50]. However, studies
demonstrate that pro-environmental behaviors and future time perspectives are positively related [51],
suggesting that this approach is reasonable for climate-health communication. Yet scholars have done
little work on how to apply these theories to communication practices that can affect decisions and
behavior when articulating the relationship between climate change and health.

Current climate-change communication tends to focus on its long-term impacts (e.g., slowly
rising temperatures and sea levels). However, emphasizing nearer-term health benefits of climate-change
mitigation behaviors (e.g., improved air pollution with a transition away from fossil fuels) increases
perceptions of fossil-fuel harm as well as intentions to engage in consumer advocacy [52]. In fact,
emphasizing health benefits can be more effective for issue engagement compared to economic, national
security, environmental, morality, and political conflict framing [53] and may be particularly effective
among people who are politically moderate and somewhat conservative [54]. Thus, we recommend taking
this public health issue-framing approach when communicating climate change and health messages to
diverse and large audiences. In general, highlighting or “framing” climate change as a public health issue

can make the issues personally relevant [55-56].
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In addition to framing, another linguistic strategy that offers promise is referred to as agency
assignment; communicators can use verbs to change the focus of causation [57]. This feature of messages
is subtle, but prior research in health contexts has found that direct messages (e.g., a virus can harm a
person) evoke stronger intentions to take protective actions than more indirect messages such as saying a
person could contract a disease caused by the virus [58-59]. Using language to convey that environmental
threats can harm people’s health could be an important messaging approach to use but needs more
experimental tests.

Recommendation 6: Use Emotions.

Health psychological research has a long history of using negative emotions to compel behavior
change. From early attempts to scare patients to quit smoking by showing diseased lung tissue to efforts
in the eighties to reduce drug use by showing a pan with fried eggs with its now (in)famous tagline “this
is your brain on drugs.” These fear appeals have had limited success as messages by themselves but are
more successful when combined with action plans to increase people’s confidence in their ability to act
(e.g., provide concrete information about how to quit smoking, avoid drug use, and reduce energy
consumption at home) [60].

More recently, the role of affect (defined as good or bad feelings about an object that are
generally milder than a full-blown emotion, and are experienced at the moment of judgment or choice) in
information processing, decision making, and behavior change has seen greater formalization. We use fast
intuitive feelings to determine our judgments and decisions in a wide range of important personal and
societal decisions, often without conscious awareness [61]. These feelings seem to precede and determine
judgments of risk and benefit. Furthermore, researchers have uncovered evidence for three discrete affect
functions that appear to underlie both health communication and decision making: a) affect as
information; b) affect as spotlight; and ¢) affect as motivator [62]. We discuss these functions in turn and
provide relevant examples for climate-related processing and behavior change.

First, affect can act as information, substituting for other data-based sources, such as relevant

statistics and informing the individual’s evaluation of health or environmental threats. For example,
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through the workings of the “affect heuristic” [63], people with high levels of negative affect to climate
change (e.g., worry, anxiety) may perceive climate change as imminent and catastrophic whereas those
with lower levels of negative affect perceive it as an unlikely distant threat not worth their consideration.
This affective coloring is often based on individuals’ experiences accumulated over their lifespan, but it
can also arise in the moment, for example, as a result of visual images and narratives (see
Recommendations 7 and 8). Then, conscious or unconscious affective reactions to information can lead to
a decreased use of risk-based and statistical information. As a result, if a person feels good about fossil
fuels, they will likely perceive its benefits as greater and risks as smaller—despite statistical evidence—
than another person who feels bad about them. Communicators also can use affect’s function as
information strategically, for example, by attaching negative affect to the threat through visual images or
verbal or other cues that convey its negativity when a threat is pallid and far off into the future (e.g.,
increased sea level rise) [64-65].

The second function, “affect as spotlight,” follows this quick evaluation and directs the individual
to information that often validates an existing feeling. In other words, affect allows the retrieval of similar
affectively-coded circumstances. To continue the example above, high negative affect in response to
climate change will direct the individual to seek information that confirms the catastrophic nature of
climate change; they may also disregard positive developments because it is outside the “spotlight of
attention.” Over time, repeated exposure to fear-inducing climate-change information can increase the
immediacy of the threat, increase the level of negative affect, and might lead to climate-related actions
and particularly if people believe their actions can make a difference [60]. However, communicators may
need to draw attention to positive developments to maintain hope, confidence, and continued action [66].

Affect as a motivator is the third, most well-known function. Negative affect, such as worry and
anxiety, can motivate health actions such as cancer screening, especially when a clear action plan is given
[67]. Attaching positive and negative affect to choice options through the use of verbal evaluative labels
also can alter choices, perhaps especially when the options are perceived as abstract and meaningless as

they sometimes are in health [65]. It may also motivate climate-related actions. For example, rising sea
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levels and people’s migratory patterns in the next decade may be perceived as far off in the future.
Visually simulating them and their potential outcomes may motivate more information seeking (affect as
spotlight) and/or motivate people to behave differently including by demanding action from the
government (affect as motivator) [see, e.g., 68].

In summary, affect is a powerful influence on decision making and health behavior change.
Affect determines a quick evaluation of a situation as good or bad, it directs further information seeking,
often to confirm the initial evaluation of the situation, and it is capable of both motivating and limiting
action. The functions do not need to occur sequentially as described, but can also occur simultaneously.
Recommendation 7: Use Visual Images.

Visual images (e.g., pictures conveying the health harms of smoking or animations depicting
changes to the heart with heart disease) can be highly effective communication tools. Images and text-
based or verbal information can differentially influence concern and motivate protective action, primarily
because they are processed in distinct cognitive systems [63, 69]. Text and verbal information are
processed within an abstract, conceptual system of reasoned and linguistic processes whereas images are
processed within a concrete-experiential system that is relatively non-analytic and encodes experiences as
images and perceptual memories. Multiple mechanisms, distinct to the concrete-experiential system,
contribute to the persuasive potency of visual images in communications.

First, visual images are superior to text or verbal information in attracting attention [70]. Visual
images capture and direct attention, thereby serving as an entry point into the communication. This
attentional advantage is particularly strong when a communication induces fear-related reactions. Fear
arousal activates the visual-spatial regions of the brain and enhances vigilance in attention to visual-
spatial information about the threat [71]. These processes induce richer encoding and memory of the
images [72]. Images are also processed more rapidly than linguistic information, and they evoke mental
experiences that are close to the perceptual reality of those experiences [73-74]. As such, they are readily

accepted as credible and valid depictions of reality. Using images depicting concrete environmental



COMMUNICATING THE IMPACTS OF CLIMATE CHANGE ON HEALTH 16

damage and health harms of climate change in communications could enhance the acceptance of this
information by those who are skeptical of its validity.

Furthermore, images, relative to words, can induce stronger emotional responses [75-76] that can
fuel risk perceptions, concern, and motivations to take protective action. Images can do so by instilling
more affective meaning about the issue, which leads people to internalize the information as personally
relevant and important [77-78]. As one example in the health domain, pictorial warnings for cigarettes are
more effective than text warnings in arousing worry, discouraging smoking, and increasing quit attempts
[64, 79-82]. In the environmental domain, images of pollution (e.g., smokestacks billowing out black
smoke) and natural disasters linked with climate change (e.g., wildfires) evoke fear and anger which, in
turn, may motivate actions such as endorsement of climate change policies and energy conservation [78,
83-84]. Images eliciting positive emotions can also be impactful. Images depicting actions to mitigate
climate change (e.g., solar panels) can promote positive emotions and hope which, in turn, promote
actions to mitigate climate change [53, 78, 83].

Communications that use visual images to promote a coherent understanding of the links between
risk status, protective behavior, and health outcomes have been shown to enhance protective motivations
and behavior change [85-86], suggesting that images could be highly efficient and effective in instilling a
coherent understanding of the abstract and complex associations between climate change and health.
Environmental threats themselves can be difficult to understand because they tend to be “invisible”,
complex, distant, and hard to imagine [87]. Further, their direct and indirect health connections can be
insidious, complex, and abstract. For example, it can be difficult to grasp information that higher pollen
levels caused by warmer temperatures make asthma worse when it is presented solely in an abstract, text-
based format. Communications that incorporate images can aid in overcoming this sense of invisibility
and abstractness, enhancing understanding of environmental and health risks, and motivating action.

Images also can be used to enhance perceived efficacy to take actions that contribute
meaningfully to climate change mitigation and disease control. This potential is important given the

growing evidence that efficacy perceptions are resistant to change via verbal or text communications that
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target explicit, deliberative reasoning processes; rather, efficacy beliefs are shifted more through non-
analytic, experiential, and image-based processes [88]. For example, images of people taking pro-
environmental actions (e.g., protesting, walking or riding bikes, choosing “green” products at the store)
may enhance efficacy beliefs by conveying that many others also are able to engage in those actions [89].

Finally, visual images can out-perform text-based information in communications because they
are generally easier to remember [72-73], and, when emotional, they make associated information more
memorable over time [90-91]. Images can instill vivid mental images that are highly accessible and, when
activated, have strong and typically automatic, non-deliberative influences on behavior motivations [74].
In the health domain, images are recalled more readily and, relative to text information, induce greater
changes in protective behaviors [85, 92]. In the environmental domain, threat images (e.g., ocean plastic
pollution) instill rich mental images that are recalled better than comparable information from text-based
messages. Further, these mental images enhance the formation of pro-environmental goals and behavior
change [93].

Although visual images can be powerful communication tools for promoting persuasion and
protective action, they must be selected with care and after adequate testing with members of the target
audience. Images selected by intuition alone can be ineffective and even backfire. For example, using
abstract and distal images conveying the “global” nature of climate change and its health consequences
can make the issue seem less personally relevant and reduce the message’s impact on behavior and policy
endorsement [94]. Images that are decontextualized and seemingly dissociated from accompanying text
messages can also undermine persuasiveness and, in turn, behavior change [93, 95]. Communicators
should avoid using images that are not clearly relevant to the primary communication aims, as they will
detract attention and recall away from the critical points [96].

Recommendation 8: Use Narrative Communication to Bridge the Gap Between Health and Climate
Change
Similar to traditional health communication, climate-change communication largely employs

rhetorical arguments focused on promoting awareness and increasing knowledge, often through the
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presentation of statistical evidence (e.g., probabilities, graphs) and facts (e.g., temperatures are rising,
hurricanes becoming more intense) [97]. Although facts are important components of both health and
climate change communication and especially when communicated in an evidence-based manner,
transferring knowledge and raising awareness can be insufficient to motivate behavior change. Further,
evidence suggests that climate-change beliefs are heavily influenced by cultural values and worldviews
rather than factual knowledge [98-99]. Moreover, a disconnect often exists between the information
presented (in both climate-change- and health-communication domains) and the relevance of this
information within a person’s own life [100]. Health-focused narratives can increase perceptions of this
relevance and have effects on emotions, beliefs, attitudes, and behavior change intentions, making them a
potentially useful tool [see, e.g., 101]. Further, evidence suggests that narratives can shape an individual’s
comprehension, preferences, and opinions about climate change and promote behavior change [99, 102-
103]. Thus, narrative communication, one of the most basic forms of human interaction, may be
particularly suited to bridging the gap between health information, climate change, and how they relate to
one’s personal life.

Narratives are stories describing fictional or true-life experiences that address social issues or
political events, told in a chronological sequence of events, with a persuasive element that is implicitly
embedded within the story [103-105]. Instead of presenting a series of logical arguments, narratives
engage the audience with fictional or real-life experiences that are difficult to dispute [106]. During a
narrative, an individual can be “transported” into another person’s experiences, and for a short time, the
receiver is absorbed within the story [107-108]. A “transported” individual is more likely to believe the
experiences of the narrator and therefore is less likely to dispute information presented in the story [105].
By reducing this cognitive resistance in the audience, a narrative can change attitudes and increase self-
efficacy, intentions, and behaviors [109]. The perception that the story is similar to the real world
increases the transportation of the audience [110]. Other factors moderate the effectiveness of the
narrative message, such as the extent of involvement in the story plot, how relevant or relatable the

message is to the audience’s own life, how immersed one is with the story, and how concentrated is the
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message receiver. Additionally, identifying with the characters (i.e., having similar goals and
perspectives) and developing emotions for the characters creates a greater influence of their perspective
on the beliefs of the audience and has been shown to increase knowledge and shift attitudes, beliefs, and
behaviors [111].

Narrative storytelling has power in delivering information related to climate change and,
independently, to health [see, e.g., 112-115]. Its effectiveness as a tool to modify beliefs and behaviors at
the intersection of climate change and health has not been examined but may be particularly valuable in
communicating information and motivating health behavior and climate change mitigating actions.

To this end, we suggest important elements to include within narratives communicating health-
behavior change and climate-change mitigation. These narratives should define the problem (e.g., climate
change and its impact on health), indicate the causes (e.g., burning of fossil fuels), and discuss the
potential solutions (e.g., transitioning away from fossil fuels to renewable energy) and moral
responsibilities (e.g., certain populations disproportionately bear the health burdens; those who
contributed the least to climate change suffer the most) [116-117]. Because other societal stakeholders
can put forward impactful but opposing narratives, narratives also should help build understanding of the
scientific process and scientific reasoning to counteract such opposing narratives [118]. Further, Tabara
and colleagues [119] have recommended using transformative narratives, which tell a positive and
engaging story, that convey a future vision, and provide solutions and strategies for attaining this vision.
Recommendation 9: Present Statistics to Drive Understanding of Risk and Motivate Climate-Friendly
and Healthier Behaviors.

Providing people with climate-related health statistics may educate and motivate. However, many
people lack basic numeric skills. For example, about a third of American adults are considered
innumerate [120]. As a result, numbers might confuse rather than inform [121]. Nonetheless, providing
numbers can help correct false facts and misinterpretations while avoiding surprise, regret, and anger
when the unexpected occurs. Because people also prefer getting statistics and perceive them as useful

[122-123] providing statistics will help earn the public’s trust and build healthier behaviors [124]. In fact,
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providing numbers matters for health decisions. In one study, participants read about a drug prescribed to
treat high cholesterol [125]. Participants read about its side effects and were randomly assigned to see
side-effect likelihoods in non-numeric form (e.g., headaches are common) or numeric form (seven percent
get headaches). Most non-numeric participants overestimated its risk whereas numeric participants more
accurately understood their chances of experiencing side effects and were more willing to follow doctor
recommendations. Findings held for those higher and lower in numeric ability. In a climate-related study,
participants again were randomly assigned to receive numeric or nonnumeric information about the
scientific consensus concerning human-caused climate change [126]. When provided the correct statistics,
participants across political ideologies became more accurate and confident about the consensus. Hart
[127] also demonstrated that less numerate participants presented with a numeric description of the
impact of climate change on polar bears were more worried and concerned for polar bears than those
presented with a nonnumeric description; the same effect did not hold for the highly numerate.

Current methods of presenting statistics, however, are often too difficult for the public who need
communicators to provide simple, easy-to-understand, and appropriate comparisons. Visual data displays
can promote comprehension [128], but designing them is difficult, and can lead to worse comprehension
[129]. When presenting numbers to patients or the public, communicators should first identify a
communication goal(s) by ascertaining what the individual should get out of the communication and then
by selecting information and information displays that allow these goals to be met. With an established
communication goal, the communicator then can decide how to present the data relevant to that goal.

Three key points exist for effective information displays — reduce cognitive effort, increase
information meaning, and draw attention to important information [130]. First, when a communication
requires less cognitive effort from people, they understand more. Messages should include only the key
information and most relevant options rather than all the information. Communicators also should do any
math for their audiences. For example, rather than informing people about the risk of climate-related
flooding this year, messages should convey the risk for a longer period relevant to how long they can see

themselves living in the area. In the COVID-19 pandemic, telling people the number of infectious cases in
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their area has been common. However, after identifying the communication goal was to help people
understand the risks of going to a 100-person wedding, the communicator instead could calculate that
cumulative risk, telling them, for example, how likely it is that at least one COVID-positive person would
be present at a wedding of that size. Second, people will sometimes understand what a number is (e.g.,
9% risk), but not how it feels (its good/bad affective meaning) or what it means for them. This difference
is particularly prevalent in unfamiliar situations. The meaning of numeric information should also be
conveyed in such cases, telling people that the 9% risk means it is very high or quite uncommon, or using
a frequency format (9 people out of 100) rather than the percentage format, or providing comparisons so
people can figure out the meaning of the numbers on their own [126,130]. Finally, when people ignore
important information, communicators can draw attention to it by mentioning it first or last or by
emphasizing it (e.g., on paper, its font can be made bigger or bolder). Providing the right facts is
important but not enough. Communicators also need to provide them in comprehensible and easy-to-
evaluate ways so that the information can be understood and used by decisionmakers. Doing so also can
reduce the effects of prior miscommunication or misinformation [125].

Recommendation 10: Identify and Reduce Barriers.

Behaviors are determined by how much they are valued balanced against barriers to performing
them. Reducing those barriers can help people increase their healthy and climate-friendly behaviors. For
example, as mentioned earlier, providing concrete action plans (e.g., about smoking cessation) can help
communications have greater impact as people are motivated by the message AND they know what to do.
In the Pacific Northwest, COVID-19 has had the unexpected benefit of helping people get used to
purchasing and wearing face masks, an important barrier reduction during recent wildfires that produced
toxic air. Other research identifies perceptions of high costs and/or low benefits as barriers. Connecting
climate-change behaviors with lower concrete personal or local costs or higher concrete benefits increases
the likelihood that people will engage in climate-friendly behaviors [131-132]. For example, people are
more likely to eat less red meat for climate reasons when they consider that it also improves their health.

Similarly, active transportation (e.g., biking, scooters) is more likely to be adopted when communicators
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advocate individual health benefits. Furthermore, focusing on such sustainable behaviors can affect
healthy behaviors at the individual level and also boost climate policy support [133].
Recommendation 11: Explicitly Test Messages with Your Target Group.

Involving stakeholders in crafting messages likely will lead to messages that resonate better,
leading to greater comprehension of key concepts and healthier, climate-friendly behaviors.
Communications also should be tested explicitly for their impact on comprehension, affect and emotions,
thoughts, risk and benefit perceptions, and, ultimately, behaviors prior to their use. Such research should
be conducted in appropriate populations that vary in their political ideology and particularly in vulnerable
populations who are likely to be or should be affected by the communication. If no budget exists for
testing, experts at least should prioritize information from most to least important and identify gaps in the
target audience’s understanding. A good alternative to focus groups are one-on-one interviews with
people similar to the intended target audience, for example in terms of levels of education, knowledge,
and experience. With more budget, testing messages against one another, such as in messaging
experiments or a clinical trial, is crucial to identify those messages likely to produce the best outcomes.
Conclusions

Given that researchers have conducted limited studies about communication at the intersection of
climate change and health, an enormous opportunity exists to rapidly advance this knowledge. Current
evidence about effective communication strategies from related domains can guide initial communication
attempts. Consideration of other aspects of the architecture of health decisions also may point towards
ways to stimulate the ultimate effectiveness of communications [134]. For example, nudges at the point-
of-purchase that make healthy, environmentally-friendly options easier to access may increase choices of
them, thus boosting the impact of earlier convincing communications. Meanwhile, further research should
rapidly examine the unique aspects of climate change and health to arrive at the most effective

communication strategies — with potentially transformational results [135].
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