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Abstract

Climate change worry, eco-anxiety, and ecological grief are concepts that
have emerged in the media, public discourse, and research in recent years.
However, there is not much literature examining and summarizing the ways
in which these emotions are expressed, to what processes they are related,
and how they are distributed. This narrative review aims to (a) summarize
research about the relationships between, on the one hand, negative
emotions in relation to climate change and other environmental problems
and, on the other hand, mental well-being among people in different parts
of the world and (b) examine studies that have explored the potentially
constructive role of worry—for example, in the form of providing moti-
vation to act. It is clear from this review that negative emotions regarding
environmental problems are normal, and often constructive, responses.
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Yet, given the nature, range, and extent of these emotions, it is important to identify diverse place-
based and culturally relevant strategies to help people cope.
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INTRODUCTION

Background

In a world characterized by complex and generally worsening global environmental problems,
how people react to and feel about these problems is a significant and growing area of inquiry.
Climate change, perhaps the most well-known of these problems among the public, has long
been seen as psychologically distant from many people and therefore as a rather non-emotional
problem (1). This view has, however, started to change over the past decade, as more and more
people around the world are experiencing first hand acute events, such as extreme weather,
wildfires, and flooding, as well as slower and chronic changes, such as drought, sea level rise, sea
ice loss, and other ongoing degradation of ecosystems that are identified as connected to climate
change (2–7). People can also experience climate change indirectly, for example, through various
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Climate change
worry: the worry, and
accompanying stress,
associated with current
and predicated
damage, loss, and
destruction from
climate change

Eco-anxiety:
the anxiety related to
current and predicated
environmental damage
or loss, particularly
from the climate crisis

Ecological grief: the
grief and sadness felt
in response to the loss
of beloved places,
ecosystems, and
species

forms of media, when thinking about and discussing possible future changes, or when learning
about climate change in school (8; for review see 9). These diverse pathways of coming in contact
with the climate threat can lead to a range of emotional reactions.

Survey studies performed in different countries also show that many people experience a high
degree of worry about climate change (10–13). In this regard, scholars have written theoretical
articles about climate change worry and eco-anxiety, arguing that these emotions are possible
threats to mental well-being (14–16). In addition to worry and anxiety, ecological grief—the grief
felt in response to the loss of beloved places, ecosystems, and species—has emerged as an important
research topic (3).

Given this interest in climate change emotions and eco-emotions, empirically based discussion
and synthesis are needed to understand the nature, range, and extent of these emotions, and what
they indicate. For instance, are emotional responses to climate change a constructive force that
leads to much needed public engagement and action? Or, rather, are these emotions connected
to feelings of helplessness and perhaps even psychological ill-being? How are these emotions
distributed, and who may be most vulnerable to the adverse mental health impacts associated with
them? In response to these questions, we analyze and synthesize literature around key emotions,
including worry, anxiety, and grief, to better understand the ways in which climate change and
other environmental problems are impacting, and will continue to impact, human emotions and
actions.

Aim and Structure of the Article

This narrative review aims to summarize and discuss research about what role emotions like worry,
anxiety, and grief regarding climate change and other environmental problems play in people’s
lives. We concentrate on both studies that have looked at relations to mental health and studies
that have explored the possible constructive role of these emotions in the form of, for example,
motivating engagement.We include studies from different countries, populations, and age groups.

The article is structured as follows: First, we define the emotional concepts on which the article
focuses (worry, anxiety, and grief ). Second, we briefly describe climate change as a problem that
people experience through connections made to direct weather phenomena and changing envi-
ronments, as well as through future thinking, the media and other information sources. Third, we
review studies that have looked at the relation between emotional reactions to climate change and
other environmental problems and subjective well-being, including research on the mental health
aspects related to these problems among those especially vulnerable to a changing climate. Fourth,
we examine studies about the relationships between these emotional reactions and people’s sense
of influence on the problem and level of engagement. Finally, we end the article by discussing key
insights and practical implications. Because this is a narrative, and not a systematic, review, the
main aim is not to capture every study about emotions in relation to environmental problems, but
instead to focus on the key and emerging areas of research in this field to present a high-level
overview and synthesis, useful to researchers, decision-makers, and the general public.

DEFINITIONS OF FOCAL EMOTIONAL CONCEPTS

Anxiety and Worry

Worry can be perceived as a complex emotion derived from the more rudimentary emotions of
fear and anxiety (17; see also 18). According to the neuropsychologist Gray (19, 20), fear is about
a direct threat to the individual, and its behavioral function is to move the person away from that
threat. Fear, then, is related to the fight-or-flight defense system. Anxiety, however, facilitates
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entry into possible dangerous situations (20). Anxiety—in addition to involving an emotional
component—also contains cognitive aspects. This emotion is related to a more complex defense
system called the behavioral inhibition system. This defense system detects anticipated threats to
a future goal and through anxiety calls the cognitive system into action to decide which action
is best to get rid of the threat (19, 20), which is also in accordance with the affect-as-information
model (see 21). Thus, anxiety is future-oriented and related to uncertainty.

Some researchers describe a third defense system,which they call the conscious defense system,
which is unique to the human species and which is related to the cognitive emotional concept of
worry (18). In certain circumstances, when the lower parts of our defense system signal that some-
thing is wrong, our conscious defense system—which can make complex cognitive judgments—is
activated. Through learning, this defense system also discovers new dangers (e.g., environmental
problems), which are thereby incorporated in the emotional network as worry. Worry, in turn, is
often defined as repetitive thinking about uncertain future negative events, accompanied by an
anxiety-like negative affect (22, 23). Worry includes an even stronger cognitive component than
anxiety; although containing emotional aspects, it is also a mental response to risks, and therefore
could be said to be a first step in coping efforts (23, 24). These basic theories emphasize that both
anxiety and worry can be normal and healthy reactions to different threats in the environment,
but if there is a lack of resources to cope with them such as inner or external barriers, they can
lead to less constructive outcomes.

Anxiety and worry have mostly been studied from a clinical perspective (25, 26).Therefore, it is
hardly surprising that these emotions have been most often associated with negative aspects, such
as low well-being and anxiety disorders.However, one early study about the subjective meaning of
nonclinical worry showed that this emotion was related to constructive problem-solving and was
an emotional motivator,making one alert and charged for action, but also something that prepared
oneself for analytical thinking (27; see also 23). More objective studies have also shown that when
trait anxiety is controlled for in statistical analyses, nonclinical worry seems to be positively related
to problem-focused coping and an information-seeking cognitive style (28, 29; for a review see 23).
This resonates with applied research in political psychology showing that anxiety and worry are
preconditions for deliberation and critical thinking (30, 31). Through critical thinking processes,
these emotions can be a first step to engaging with larger societal issues.

Other studies, however, have found that nonclinical worry facilitates adaptive behavior only
when the situation is seen as controllable; when a situation is perceived as uncontrollable, worry
can instead lead to stress and low well-being (27, 32). For example, Watkins (33) describes two
kinds of worry: one that is constructive as described above, and one that is unconstructive and
involves generalized and repetitive worry that is experienced as intrusive and uncontrollable.

Grief

Sadness is an emotion considered to be closely related to grief. Lazarus (34) perceived sadness as
the end result of irrecoverable loss of something or someone that a person highly values.Whereas
sadness implies a more passive stance of acceptance, according to Lazarus, grief and grieving are
more active cognitive-emotional phenomena that are also practice-based. Grief, just like worry, is
not only an emotion but is also part of a coping process during which a person attempts to deal
with the loss of important relationships (34, 35). In this regard, grief is related to struggle, whereas
sadness is more closely related to resignation. In addition, Gross (36) points out that grief, like all
other emotional phenomena, has a bodily component. Just like anxiety and worry, grief can be
an adaptive process but in worst case scenarios, can also lead to negative outcomes like persistent
complex bereavement disorder and depression (34, 36, 37).
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EMOTIONS IN RELATION TO CLIMATE CHANGE AND OTHER
ENVIRONMENTAL PROBLEMS

Eco-Anxiety and Climate Change Worry: Operationalizations of the Concepts

How, then, have the emotional concepts just discussed been studied in relation to climate
change and other environmental problems? Worry and anxiety about these problems have been
operationalized in quantitative studies as general emotional-cognitive phenomena; for example,
researchers ask in questionnaires how much (or how strongly) people experience worry or anxiety
concerning climate change or other environmental problems (38–41). Aggregated measures of
specific worries about, for instance, one’s own health, animals and nature, and future genera-
tions have also been utilized (39, 42). In addition, in some studies focusing on habitual worry,
participants documented specific worries they experienced in relation to climate change and the
frequency at which these worries occurred (43, 44). Thus, in all this research, worry is treated as
a separate phenomenon, and thereafter relations to, for example, measures of well-being, efficacy,
and engagement are investigated.

Clayton & Karazsia (45) recently created a measure of climate change anxiety that includes
not only pure emotional aspects such as worry or anxiety, but also rumination and functional
impairment. In addition, researchers have developed a measure of climate change distress that
mixes different emotional reactions with items about negative effects on quality of life (46).
Although these kinds of measures are important for understanding population-level experiences
of problematic climate anxiety, it is also important not to use them as pure measures of emotions,
since these measures already consist of aspects capturing low subjective well-being or other
unconstructive aspects.

In this context, one must realize that measuring emotions in relation to environmental prob-
lems through quantitative scales in questionnaires, as described above, is not unproblematic. For
example, if the wording is not consistent around terms—for example, “climate change” versus
“global warming”—it can affect how people react to and understand the questions, and therefore
their answers (47). Thus, wording questions about emotions and emotional responses related to
climate change differently may potentially lead to different results.

Another way of looking at anxiety and worry in relation to environmental problems is from an
existential perspective, where anxiety and worry are seen as rational, often constructive reactions
to threats to important values that people embrace and as a mature way of facing one’s responsi-
bility as a human (48, 49). Ojala (50) has argued that climate change worry can be seen as a form of
existential anxiety, given that this problem touches on three aspects central to this kind of anxiety
(see 51): the ontic part, since it is a threat to the future survival of humanity, and for some groups
a direct threat to well-being; the moral part, as it is related to moral questions about whether it is
right to live the way we do in relation to nature and other humans; and the spiritual part, given
that it raises questions about whether there is any point in being an active citizen at all consid-
ering the seriousness and complexity of this problem. Climate change and other environmental
problems have also been perceived as related to a loss of ontological security, where there is a
feeling of existential anxiety related to something being deeply wrong with the natural world and
our relationship to it (52). Although existential worries are healthy reactions to perceived threats,
they can be hard to cope with and potentially lead to low well-being (15, 48).

Preconditions of Eco-Anxiety and Climate Change Worry

Many argue that high levels of worry about climate change arise from a perception that climate
change threatens one’s object of care (53). For some, worry about global environmental problems,
including climate change, is a kind of macro worry, with moral/ethical undertones, where people
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do not primarily worry about themselves and loved ones but rather think about more distant
aspects such as people living in faraway countries, animals and nature, and future generations
(54, 55). This kind of macro worry and thinking is most common among people with strong
universal and biospheric values, that is, people who value highly global justice, peace, equality,
and the well-being of nature and animals (38, 48, 56). Political orientation also seems to play a
role, whereby people who self-identify as being politically left-leaning express greater levels of
worry than those who identify as being right-leaning (11, 40). Thus, not only do scientific facts
play a role in whether people worry, but other factors related to subjective aspects, such as values
and political orientation, are also important.

What studies focusing on macro worry miss, however, is that for subgroups of people around
the world, climate change and other environmental problems are direct threats to their livelihood,
cultural practices, connections to nature, and sense of well-being. In these contexts, experiences of
tangible damages and losses (e.g., adverse changes in weather patterns and loss of plant and animal
species) can produce less visible forms of loss such as an altered sense of place and identity, and
perceptions of low levels of control over important aspects in one’s life (3, 6, 7). These forms of
loss can, in addition to prompting strong emotional responses, give rise to various negative mental
health outcomes including depression, clinical anxiety, and psychological distress (3, 57, 58).

In addition, people who at first glance do not seem to have direct contact with the catastrophic
dimensions of climate change and other environmental problems can still worry about more per-
sonal issues. For example, a qualitative study with Swedish parents identified a care-worry where
concern for others not close to oneself was mixed with care and worries about the future of one’s
children and grandchildren (59; see also 60). Another qualitative study found that refugee children
living in Sweden sometimes have experiences from their former home countries that influence
their worries (61). Furthermore, worries about the future effects of climate change can sometimes
be related to thoughts about not having children in the future (see 15 for a review). Finally, peo-
ple who work in climate change–related fields, such as climate change scientists, can feel a more
personal, micro worry and stress (62).

Ecological Grief

An emotion considered closely related to climate change worry and anxiety, as well as eco-anxiety,
is ecological grief, or grief felt in response to environmental degradation and loss of species and
beloved environments (3). Ecological grief takes many forms, differs based on place, culture,
and geography, varies by individuals, is experienced differently over time and place, and is
expressed through various emotional responses, including anger, frustration, fear, stress, distress,
hopelessness, helplessness, and pre- and post-traumatic stress disorder (3, 63–65). Ecological
grief is often considered a form of disenfranchised grief, or grief that is often unacknowledged
publicly or reflected through socioeconomic and sociocultural structures and policies (3, 66).

Cunsolo &Ellis (3) characterize ecological grief through three overarching categories: (a) grief
associated with physical ecological losses, including the disappearance or degradation of ecosys-
tems, landscapes, and/or species, which can be due to acute events, such as extreme weather events
or natural disasters, or in response to longer-term changes to weather patterns, landscapes, or
ecosystems; (b) grief in response to disruptions to or erosion of environmental and place-based
knowledge and identities, including loss of sense of self related to landscapes, seasonal patterns,
and ecosystems; and (c) grief due to anticipation or expectation of future losses of ecosystems,
lands, species, and related place-based culture and knowledge systems.

Ecological grief has been associated with, for example, losses of sea ice and Northern ecosys-
tems, and related land-based cultural practices in Labrador, Canada (3–5); the degradation of
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farmland and associated losses to livelihoods in the Australian Wheatbelt (3, 6); the destruction
and death of the Great Barrier Reef in Australia (often called reef grief ) (65); the disappearance
of specific species (64, 67); the loss of wild soundscapes (68); and the destruction of property and
lands caused by wildfires in the Northwest Territories, Canada (69).

In addition,Head (62) argues that in relation to climate change, people, especially in theWest-
ern world, grieve the modern self, the view of the future as containing both unlimited and positive
potential, but they also grieve a stable and pristine past. Head focuses on grief as a rational re-
sponse, arguing that if we are going to be able to effectively fight and adapt to climate change, we
need to face and talk about our grief together with other people.

GLOBAL ENVIRONMENTAL PROBLEMS AS BOTH PROXIMAL
AND DISTAL PHENOMENA

Exposure to Extreme Weather Events

People tend to articulate an understanding of climate change from their personal experiences
with the weather (70, 71). When people experience extreme weather events that they perceive
to be attributable to climate change, their level of concern or worry about climate change can
become elevated (7, 71–73). Extreme weather experiences shape people’s feelings about climate
change through an experiential process, whereby negative emotions triggered by the harmful
consequences of extreme weather events become intuitively associated with climate change, and
memories of these harmful consequences simultaneously increase the psychological salience
of climate risks (74). Research shows, for example, that experiences of flooding are associated
with greater concern for and heightened psychological salience of climate change, which in turn
predict behavioral intentions and climate change policy support (72, 75). Negative emotions
about climate change, including fear, sadness, guilt, and regret, have also been found to increase
following exposure to a major hurricane (76). Similar effects have also been observed among
people experiencing prolonged drought in Australia (6).

In the aftermath of extreme or unusual weather events, the degree of worry people feel about
climate change may be moderated by several factors. One such factor is the proximity of the ex-
treme weather event. In a recent study, Norwegians who had been personally affected by flooding
reported greater climate change concern than those who simply witnessed flooding in their local
area, suggesting that direct individual experiences of extreme weather events generate stronger
emotional responses to climate change than less proximate experiences (77). A second factor is
ability to cope with the adverse impacts of the event. In a UK study, for example, flood victims
with lower capacity to cope with flooding impacts experienced greater anxiety and distress, which
were further associated with greater climate change mitigation intentions.Conversely, anxiety and
distress were lower among flood victims with higher coping capacity, which seemingly weakened
climate change mitigation intentions (78). Distressing emotions may also be dependent on place
and cultural identity as well as living and working relationships related to the natural world (3, 69).

Finally, political affiliation and ideology predict whether or not people subjectively attribute
extreme weather events to climate change (73, 79). Members of political/ideological groups that
typically hold skeptical views about anthropogenic climate change, such as conservatives (80),may
not necessarily feel more worried about climate change following extreme weather experiences.

Mediated Experiences

Many people experience climate change and other global environmental problems indirectly, or
vicariously, through media representations rather than from direct exposure (2, 14). Exposure
to climate change information through the media plays an important role in determining how
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Eco-worry: similar to
climate change worry,
encompassing worry
for the current and
predicted ecological
damage and
destruction

worried people are about climate change. For example, a recent study showed that exposure
to the Intergovernmental Panel on Climate Change special report on 1.5°C global warming
was associated with a significant increase in climate change concern among a national sample of
Norwegians (81). The majority of participants in the study (75%) encountered the report through
the traditional television and print media. In addition, other studies in a Northern European
context show that young people, a group that often stands out regarding climate change concern
and worry (see 16), come in contact with climate change information foremost through media
but also through school (8, 61).

In many parts of the world, media coverage of climate change has risen (82, 83), and this rise
appears to be correlated with an increase in public concern about climate change (84, 85). How-
ever, people tend to be more attentive to media content that supports their personal values and
worldviews (86). In addition, research on media and communication has shown that people inter-
pret and make meaning of media reports about global problems in relation to their own frames of
reference and experiences (87). Furthermore, media sources often have other agendas than simply
presenting accurate scientific information about climate change (88). Consequently, media expo-
sure alone does not invariably increase worry about climate change (89).

NEGATIVE EMOTIONS ABOUT GLOBAL ENVIRONMENTAL
PROBLEMS AND RELATIONS TO MENTAL HEALTH

Worry, Anxiety, Hopelessness, and Relations to Subjective Well-Being

How, then, do climate and eco-worry and eco-anxiety relate to psychological well-being and dif-
ferent aspects ofmental health?Quantitative cross-sectional surveys among general populations of
adults show somewhat mixed results. A UK study found no relation between worry about climate
change and pathological worry (44), whereas an Australian study showed only weak associations
with lower subjective well-being, general anxiety, and depression, which the authors interpreted
as insignificant from a practical perspective (90). Two US studies, however, found significant rela-
tionships between measures of different kinds of mental health problems (depression and general
anxiety) and climate change anxiety (45), as well as perceived ecological stress (56). The differ-
ence between these studies is that the two studies that found no meaningful relations focused on
worry/anxiety only, whereas the two that did find significant associations with mental health in-
cluded unconstructive/pathological aspects already in their measure of climate change anxiety/
distress, such as rumination and stress. Therefore, the findings of the latter studies are rather ex-
pected. However, they show that although not many of the included people score high on the
measures of more severe climate change/eco-anxiety/distress, some people do. In addition, two
studies, one including substudies inmany countries, found that those who scored high onmeasures
of climate distress also had a tendency to score high on measures of general anxiety, depression,
stress, and insomnia symptoms (91, 92), as well as to score low on a one-item measure of mental
health (92). The climate distress scales in these studies consisted of various emotions including
hopelessness and being terrified, which are rather different emotional reactions than worry (see
below for a discussion about hopelessness). Finally, in a recent article, two separate studies showed
significant positive relations between trait pathological worry and global warming worry; this re-
lationship was, however, nonsignificant when controlling for worry about personal issues (43).

If we turn to children and adolescents, some scholars argue that it could be more difficult for
this group to deal with climate change worry given developmental factors and the fact that young
people have even less control over this issue than adults (see 16, 42). Many studies performed in
different countries have found that young people have a rather dark picture of the global future,
not least in relation to climate change and other global environmental problems, with dystopic
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and science fiction–inspired imageries (55, 60, 93–97). However, these dark views are often not
related to views of young people’s own personal futures (94, 97), suggesting that climate change is
still a distant macro worry for some young people. Although, recent research from the US showed
that many young people do worry about the future for their own potential children, indicating a
worry that is more personal (60).

Opinion articles have also been published in recent years where researchers discuss the antic-
ipated mental health impacts of climate change on children and young people when, for exam-
ple, in the future various climate change–related events will be more common for more people
(16, 98–100). There are, however, limited empirical studies that have investigated the relation
between worry about global environmental problems and broader aspects of psychological well-
being among young people. A few quantitative studies from Europe and the United States, how-
ever, do exist and similar to studies with adults, they show mixed results. Hokka et al. (101), for
example, found that young people in three European countries who were highly worried about
global environmental problems were less likely to engage in risky behaviors, such as drinking al-
cohol and smoking, than were young people who were less worried. Antilla et al. (102) identified
among young Finnish people a positive relationship between environmental worry and a high
sense of coherence regarding the personal future; that is, the future was perceived as meaningful,
comprehensible, and manageable. Yet, they also found a positive relation between environmen-
tal worry and a high degree of neurotic defense style. Klöckner & Beisenkamp (103) conducted
a study with German children aged 9 to 14; these children experienced a variety of emotions in
the face of climate change, including worry/anxiety (most common), as well as feelings of guilt.
However, these feelings did not have significant associations with a measure of mental well-being.
In addition, Ojala (41) performed a study with Swedish adolescents and found a significant, albeit
weak, negative relationship between worry about global environmental problems and a measure
of subjective well-being, including questions about, for example, how well the young people cope
with life and its difficulties. Another study by the same researcher, and this time with Swedish
children, showed that worry about climate change was associated with a higher tendency to expe-
rience general negative affect, which is an aspect of the subjective well-being concept (54), a result
that was also found in another study with adolescents (104). In addition, worry was unrelated to
a more cognitive measure of life satisfaction and was positively related to meaning in life (54). In
this study, only 4% answered that their worry about climate change made them feel bad.

Also, in one of the studies mentioned above the main focus was on patterns of emotion (41).
Specifically, a hierarchical cluster analysis identified two groups of adolescents who were highly
worried about global environmental problems, one low on well-being and one high on well-being.
The difference between the two groups was that the young people who were worried but still ex-
perienced a high degree of subjective well-being also scored significantly higher on hope, mean-
ingfulness, and anger, compared to participants with a low degree of subjective well-being.On the
basis of emotion theories, it was argued that these emotional aspects can work as buffers hinder-
ing worry from turning into low well-being. More empirical studies are needed to confirm this,
however.

How then can these mixed results from the few quantitative studies that have looked at the
relation between environmental/climate worry and well-being in children and young people, but
also adults, be interpreted? Looking first at a high degree of meaning in life, this aspect is often
closely related to being engaged in the surrounding world (see, for example, 105), which could also
lead to an awareness of different societal problems, such as global environmental problems, and
therefore also lead tomore worry. Some research concerning worry about nuclear war also showed
that those who worried the most had more positive life experiences (106). The argument was that
young people who do not have more acute things to fear in everyday life have more energy left
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to worry about a distant problem like nuclear war. Perhaps this argument is also true to a certain
extent regarding worry about climate change among people living in places that are not directly
affected by weather-related catastrophes; that is, climate worry in this case is a macro worry.

That worry about more specific threats like climate change and other environmental problems
is related to more general measures of anxiety/worry is not surprising, given that these measures
share a common thing, namely negative affect. Because the studies reviewed are cross-sectional,
there is no possibility of capturing casual relations and, therefore, it could be that no such relation
exists but rather that there is a third factor, such as general negative affect due to personality factors,
that explains most of the associations found (see 43). These kinds of positive associations were
also found with regards to worry about nuclear war; that is, kids who were worried in general also
worried about nuclear war (107). The results are less consistent regarding associations between
worry and cognitive measures of well-being.Moreover, it is important to note that the studies with
young people are rather old, and that the climate change threat has become more acute during
recent years, which can influence the relation between worry and well-being.

Finally, some studies focus on a concept that often gets mixed up with worry/anxiety: hopeless-
ness. Hopelessness stops people from engaging constructively with climate change (108) and can
increase the likelihood of negative impacts on mental health. In one of the studies with children,
hopelessness concerning climate change was in opposition to worry, clearly related to all aspects
of low subjective well-being (54). Again, the direction in which the causal relation goes cannot
be stated, but this shows that hopelessness and worry need to be separated in a clearer way. Im-
portantly, hopelessness must also be distinguished from a pessimistic outlook on climate change.
Research shows that pessimistic anticipation of the future promotes proenvironmental behavior
(109), a constructive response to climate change, which in turn is associated with increased life
satisfaction and subjective well-being (for a review, see 110).

Populations With Amplified Mental Health Impacts

Most of the studies reviewed above are quantitative and were performed in European, Northern
American, or Australian contexts. In addition, although associations between worry/anxiety in
the general public have been studied, interesting and important subgroups of people who may be
more vulnerable to climate change have not been included as specific and in-depth populations of
analysis. This is unfortunate, as the mental health impacts of climate change are and will continue
to be unequally distributed globally, and those anticipated to feel these impacts first and foremost
include people living in ecologically sensitive areas; resource-dependent populations such as
farmers, fishers, and many Indigenous Peoples; people with pre-existing health conditions and
stressors; and people with limited resources to respond to change (3, 111).Historically, these most
sensitive populations have not been well represented in global climate change discourse; however,
over the past decade there has been growing research focusing explicitly on these groups and the
distinct mental health challenges they face. Examples from global research include long-term
and episodic drought linked to poor mental health outcomes and solastalgia among Indigenous
Peoples in rural Australia (6); sea ice loss and altered Arctic and Subarctic landscapes being felt as
grief and mourning among Inuit (3–5, 100); suicide associated with crop-damaging temperatures
and economic hardship among farmers in India (112); and flooding and displacement of coastal
Iñupiat communities in Northwest Alaska causing stress, fear, and anxiety related to safety,
security, and rapid cultural changes (113).

The majority of empirical research that has explicitly focused onmental health and climate and
ecological change among the most sensitive populations has been conducted at a community or
local level often using qualitative methods (7, 111). Much of this work has come from Indigenous
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populations in high-income countries such as Canada, Australia, and the United States; however,
there is growing global representation in the research of populations from low- and middle-
income countries, such as India (112), Tuvalu (114), South Africa (115), and parts of China (e.g.,
116), for example. These studies have linked acute and extreme weather events and trends such
as temperature, humidity, drought, and flooding, with a range of psychological and behavioral
outcomes, including post-traumatic stress disorder (e.g., 117, 118), depression (e.g., 117, 118), and
suicidality and self-harm (119, 120). Moreover, a large amount of literature has documented how
multiple environmental conditions come together to broadly impact mental health in the form of
emotional distress (e.g., 4, 5); challenges to identity and self-esteem (e.g., 4); fear and anxiety for
individuals and their loved ones about future climates (e.g., 121); the altering and/or severing of
connections to valued places that support well-being, livelihoods, culture, social structures, and
identity (4, 5, 7, 71); and concern that, over time, repeated emotional and ontological stresses may
be precursors to mental illness, suicidality, substance abuse, and reduced psychological resilience
(4). Importantly, there is evidence that distress caused by both lived and anticipatory threats of
climate change is already impairing people’s day-to-day functioning, such as with residents of the
island nation of Tuvalu, who face displacement among many other inequitable harms (111, 114).

Another common pathway through which mental health, loss and damage, and climate
are connected in the literature is through the intersection of food systems and environmental
change (121). For example, loss of wildlife and livestock illustrates both intangible emotional and
tangible economic losses related to a deteriorating environment (7, 121). Furthermore, human
mobility is a growing concern, including, for example, displacement due to flooding in low-lying
coastal areas (e.g., 113) and migration due to the loss of livelihoods from desertification in more
arid and semiarid regions of the world (7, 122, 123). Human mobility is a major mental health
stressor in and of itself; it has been linked with higher rates of mental illness and substance abuse
(124), in conjunction with the loss of critical social and cultural support systems (122). These
situations can be further exacerbated for many Indigenous Peoples and historically marginalized
communities globally, where climate change is resurfacing past traumas, such as forced relocation,
residential schools, systemic cultural erosion, and ongoing colonization (e.g., 4). Experiences of
historical harms and disempowerment can heighten feelings of helplessness and deep anxiety
about future climates and livelihoods (e.g., 4, 121).

Mental health stressors also vary by gender and age. For example, women, children, and the
elderly are identified in the global literature as particularly vulnerable to climate-sensitive mental
health outcomes, such as suicide and depression (7). Indeed, several articles speak to the impor-
tance of working with youth on the climate crisis. Interestingly, Inuit youth, for example, not only
expressed concern for their own futures, but also for how changes in climate and place may be felt
even more so among Elders and seniors within their communities (100); additionally, Sami young
people in Sweden worried a lot about how the reindeer, on which their way of living depends,
would cope with a warmer climate and changing environmental conditions (125). The impact on
mental health of these concerns and worries, however, is somewhat unclear.

NEGATIVE EMOTIONS AS MOTIVATIONAL FORCES

Worry and Efficacy Concerning Global Problems

That experiences and acknowledgment of the risk posed by climate change and other environ-
mental problems can generate negative emotions, such as worry, not only is a potential threat to
mental health, but these same emotions may also constitute a source of motivation for proen-
vironmental actions that help protect the environment. Negative emotions have been described
as the wellspring of human action (74). People generally tend to take precautions against risks
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that invoke worry or anxiety. However, to engage in any specific course of action, people need
to believe that their action(s) will effectively deliver the desired outcome (i.e., mitigate the
risk). Several influential theoretical paradigms within psychology such as Bandura’s (126) social
cognitive theory and Lazarus & Folkman’s (127) theory of stress, appraisal, and coping suggest
that efficacy beliefs function as a buffer against emotional responses in the face of a threatening
or stressful situation. In other words, efficacy beliefs are understood to enable people to respond
adaptively to stressors by attenuating their emotional responses. From this perspective, one would
expect efficacy beliefs to be inversely related to negative emotions.

However, this expectation has not been borne out in the context of climate change. Several
studies have found moderately large positive correlations between climate change concern and
efficacy beliefs among adults (128–130), implying that people who feel threatened by climate
change also feel more efficacious about their ability to tackle the issue. Similar observations
among young people have also been reported whereby young people with negative views of the
global future also express strong beliefs that they can influence the climate problem and make
changes for a better future (94; for a review see 54). Furthermore, a Swedish study discovered
that children who were worried about climate change also had a tendency to feel that they could
influence this problem if they wanted (the correlation was moderately strong), a result that is in
line with the studies on adults (54). This result is also backed up by a study with adolescents (41)
and one with children and adolescents (131), although the focus in the latter case was on risk
perception and locus of control. Taber & Taylor (132) in turn showed that teaching about climate
change among middle-school children increased their concern about this problem, but also their
sense that this problem can be prevented.

According to Hornsey et al. (133), climate change threat perception may be causally related to
efficacy beliefs by a process of motivated control. They suggested that heightened efficacy beliefs
can result from perceived threat as a part of a motivated coping attempt whereby acknowledgment
of the threat posed by climate change also operates as a motive to believe that the threat can be
mitigated. In other words, people do not simply cave in the face of the threat posed by climate
change. Rather, they demonstrate an innate motivation to restore control over the threat, and this
manifests as heightened efficacy or control beliefs that may not necessarily be founded on an ob-
jectively rational basis. Although the studies included in the article did not explicitly test the effect
of worry on efficacy beliefs, worry represents an affective dimension of climate change risk per-
ception (134), and the studies therefore provide important insights into how climate change worry
can indirectly influence individuals’ responses to climate change by shaping their efficacy beliefs.

Another possible explanation is based in the theories described earlier about basic worry/
anxiety (18–20).These emotions are part of ancient defense systems, and they can motivate people
to focus on the threat at hand, talk with others about it, and search for information about the prob-
lem and how to deal with it, all of which could result in more worried people also getting more
information about what they can do about climate change, and thereby increasing their sense of
efficacy (see 48 for a review). In this case, worry and anxiety come first and motivate information-
seeking, which then increases the feeling of being able to influence. Research showing that
worry about climate change is positively related to information-seeking supports this explanation
(44, 135). Yet another alternative explanation, based in existential theories, is that it is people who
are high on efficacy that have the strength to take on responsibility for global environmental
problems, and taking on responsibility is always to some extent related to worry/anxiety (see 48).

Worry and Associations to Proenvironmental and Climate Friendly Actions

If, as shown above, worry about climate change and other global environmental problems is pos-
itively associated with a sense that one can influence these problems, it is reasonable to speculate
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that worry also can have an indirect or direct relation to engagement around these problems. Stud-
ies with adults from different age groups and from different time periods consistently show that
worry about these threats is positively related to private-sphere proenvironmental and/or climate
friendly behavior and behavior intentions (38, 78, 136–141). In addition, some recent studies re-
late climate change worry to climate policy support (see 38, 39, 142). Qualitative studies have also
found that some people in a subjective sense see their worry about climate change and other en-
vironmental problems as a driving force for engagement (59, 143). Even though these studies are
cross-sectional, the results are interpreted as if worry motivates behavior.However, there could be
other explanations; for example, people who are more knowledgeable about climate change and
other environmental problems could both worry about them and know what to do about them.
Interestingly, a recent study about climate change anxiety, which did not only capture pure emo-
tions but also negative mental health aspects like rumination in the measure of anxiety, did not
find any relation to proenvironmental behavior (45).

Studies about young people and the relation between worry and private-sphere environmental
behavior are fewer, and also older, than the studies with adults. Klöckner & Beisenkamp (144)
as well as Ojala (54) showed that worry about climate change in groups of German and Swedish
children in late childhood was positively related to environmentally friendly behavior. In Taber
& Taylor’s (132) qualitative study, worry about climate change increased after a course about this
issue among 11- to 12-year-olds.However, given that the feeling that one could influence the situ-
ation also increased, these aspects, together with better knowledge of the climate problem, seemed
to lead to a high motivation to contribute to an improvement of the climate problem. In addition,
a Finnish study found that teenagers who were very worried about environmental problems also
felt a greater environmental responsibility and behaved in a more environmentally friendly man-
ner (e.g., they were careful not to litter) (101). A more recent study with middle-school students
in the United States also found a positive relation between concern about climate change and
engagement, whereas the association between engagement and despair was the opposite (145).

To summarize,worry in these studies seems to represent a commitment to environmental issues
and climate change.Worry, in most cases, has a direct effect on engagement; that is, a high degree
of self-efficacy, or collective efficacy, is not always needed for behaving proenvironmentally. If we
look at basic research about worry, three explanations for the positive association between worry
and motivation for action are emphasized: Worry signals that something is wrong and therefore
motivates people to deal with the problem; worry makes people focus on the problem causing the
worry, and the stressor is therefore at the fore of people’s mind and gives regular cues to action;
and worry is unpleasant and therefore people are motivated to get rid of the problem through
problem-focused coping and actions,which, as a side effect, are thought to reduce one’s worry (23).

Emotions and Collective Engagement

Recently, many organizations and networks focusing on fighting climate change and other
environmental problems have emerged, not least among young people. Some research has
concentrated on emotions as a driving force for this kind of collective engagement. For example,
young adults engaged in environmental and global justice organizations in Sweden argued that
worry played an important part in their engagement, making them aware of injustices in relation
to these problems and providing motivation to keep up their engagement (143). However, two
types of worry were a constant source of psychological struggle, namely worry related to guilt
about not doing enough and worry related to feelings of helplessness and hopelessness when
confronting these complex problems. Here, different sources of hope played an important role
in helping the young to face and transform their worry into action. Another qualitative study also
identified an interaction of, in this case, fear and hope in motivating and sustaining climate-activist
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engagement (146). However, this emotion mix was more prominent among activists from the
Global North, whereas activists from the Global South instead expressed an emotional pattern
consisting of fear, guilt, and anger. This indicates that cultural and/or structural differences could
be factors influencing emotional involvement with regard to climate change.

Another important aspect in this context is that collective engagement seems to be related to
many positive aspects, such as getting social support, and thereby can prevent worry and anxi-
ety from turning into low well-being (143, 147). This could perhaps be especially true for peo-
ple who live in places where mental health impacts from climate and environmental changes are
amplified (7, 147). For example, Inuit-led research and programming, including environmental
health monitoring (148) and land-based programming (149), are key ways in which Inuit across
Canada are taking action in understanding their changing environment and health, and creating
valuable spaces for Inuit to discuss and have a sense of self-efficacy in changes happening around
them.

DISCUSSION AND CONCLUSIONS

Key Findings

In this article, we have focused on research about emotional reactions such as worry, anxiety, hope-
lessness, and grief in relation to environmental problems, particularly climate change.Many stud-
ies show that these emotions are quite common among people around the world, but fewer have
explored in a more evolved way what they stand for. First, we reviewed studies that looked at the
relation between these emotional reactions and subjective well-being and mental health aspects.
In this regard, there are two strands of research: first, larger, often cross-sectional quantitative sur-
vey studies with different age groups that focus on worry, sometimes anxiety, and distress about
these problems, and these were mostly performed in Northern Europe, North America, and Aus-
tralia. These studies reveal a somewhat mixed pattern, as there sometimes exist statistically sig-
nificant relations between negative emotions about these problems and different aspects of low
psychological well-being, especially regarding measures that focus on general negative emotions
or clinical anxiety. Additionally, sometimes there exist no relations, and in other cases, a high de-
gree of worry is related to positive aspects such as a high degree of felt meaningfulness. However,
the cross-sectional designs of the studies preclude drawing any conclusions regarding causality.
Looking at those studies that found significant relations between climate worry/anxiety/distress
and low well-being, three explanations are possible: (a) Negative emotions about environmental
problems could lead to low well-being; (b) low general psychological well-being to a certain extent
causes negative environmental emotions; (c) or there is no casual relation at all, but rather a third
factor, for example a general tendency to experience negative affect due to personality factors,
causes both environmental/climate worry/anxiety/distress and low psychological well-being.

Also important is that these studies rely on self-reports and should not be seen as proof of
mental health problems in a clinical sense among the persons scoring low on the measures of
well-being or high on measures of general negative emotions. The focus in these studies is rather
on subjective well-being. Some of the reviewed studies included less constructive aspects, for ex-
ample rumination and functional impairment, already in the measures of climate change anxiety
or distress. They show that these more unconstructive reactions to climate change are present
among some people, although it is not especially common. Interestingly, the studies that focus on
hopelessness concerning climate change more consistently find associations to lower subjective
well-being than studies focusing on worry, although they are not very many of them.

The second strand of research reviewed is about groups of people who are especially vulnera-
ble to negative effects from weather-related phenomenon and eco-catastrophes. This research is
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often based on smaller, more in-depth, qualitative studies with clearly defined groups of people,
such as Indigenous Peoples (e.g., 4, 5, 71), farmers (e.g., 6, 123), and those living in low-lying island
nations (e.g., 114). Although these studies have provided important and foundational information
in understanding mental and emotional impacts related to environmental change and demon-
strate a broad range of climate and eco-emotions—including worry, anxiety, and grief—through
place-specific understandings of impacts and responses, further research is required to conduct in-
depth qualitative case studies with diverse populations to globally understand the ways in which
geographic location, systems of power and privilege, and systemic racism and marginalization in-
tersect with mental and emotional outcomes.

We also reviewed research that has explored potential positive aspects related to worry about
climate change and other environmental problems, such as engagement concerning these prob-
lems. These studies show more consistent results where worry is associated with a sense that you
can influence the problems, and with different kinds of engagement, ranging from small things
people do in everyday life, to policy support and collective engagement. Although the results are
often interpreted as though worry is a motivating force that drives engagement, again, due to the
design of most of these studies, questions about causality cannot be answered in an empirical sense.

Practical Implications

Since this review indicates that worry and other negative emotions concerning global environ-
mental problems can be both constructive and less constructive reactions, one could argue that
perhaps one should not focus that much on the emotions themselves, but rather on how people
deal and cope with their emotions (42, 56, 150). For example,Ojala and colleagues (42, 104) found
that young people actively cope with climate change, and these coping strategies are differently
related to well-being and engagement. The most constructive coping strategy from a well-being
and engagement perspective seems to be meaning-focused coping consisting of trust in different
societal actors and a capability to switch perspective between worry and hope. Meaning-focused
coping has also been found in the broader coping literature to be a constructive way to deal with
stressors (see 151).

How then, can one best promote constructive coping with climate change and other envi-
ronmental problems from both an engagement and well-being perspective? Research shows that
for worry to lead to adaptive behavior, people need to perceive the situation as at least somewhat
controllable (27, 32). One way is to put words to one’s worries and talk about these feelings. This
is a first step to get some control over one’s emotions. In this regard, it is interesting that there
are now different research and community projects that focus on climate change communication
among diverse groups of people, for example Britain Talks Climate. Talking about emotions
together with other people can also create a shared meaning around these problems, and studies
among young people show that to talk about one’s worry is a way to deal constructively with this
emotion (for a review, see 9).

Another way to promote constructive coping is to help people find ways to deal with the stres-
sors causing the negative emotions (23). In this regard, it is important to give information about
different things that people can do in everyday life concerning living in a proenvironmental way,
but also regarding policy support and putting demands on politicians and other more powerful
actors to promote and support a transformation to a more sustainable society. Studies indicate
that even small things people do in everyday life concerning these problems can lead to a higher
degree of well-being (for a review, see 110).

However, to focus on only individualized problem-focused coping, where people concentrate
on things that they as individuals can do in everyday life, can be too burdensome given that no
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one can solve environmental problems alone. Researchers argue that individual coping needs to
be addressed in the context of community resilience (150, 152). To increase feelings of control and
efficacy, participatory approaches where people of all age groups together can help communities
to deal with environmental problems seem to be especially valuable (9, 147, 148). As has been
touched upon in this review, going together and doing something collectively in different kinds
of organizations can also be a way to increase well-being and to create constructive forms of hope
(143, 148). In addition, as already mentioned, studies with young people have found that to have
trust that different societal actors will do their part in the fight against the climate threat is a part
of meaning-focused coping and as such is related to both well-being and engagement (42, 104).
Perhaps this is because it is easier to feel that it is worthwhile to do something oneself if one trusts
that others are also doing their best. This form of coping can be promoted among young people,
for example, by inviting different actors who work with these problems to schools, such as climate
change scientists and politicians. Participatory processes are also well-known for increasing trust.

In addition to promoting coping at an individual and community level, there is also a need to
support more vulnerable groups, with pre-existing health conditions, other stressors, and limited
resources, through structural and material/economic interventions (7). The ecological crisis is
rooted in social injustices, and to fight both the crisis as such and related mental health issues
these injustices need to be confronted and dealt with.

Future Studies

Although this review shows that some studies do exist about the emotional dimension of climate
change and other environmental problems, the need for more studies is urgent, as climate change
impacts on emotions and mental health are widespread, profound, and cumulative (14). There is a
need for longitudinal studies to identify population-level impacts, causal factors, and moderating
and mediating factors. Furthermore, qualitative studies that explore these associations in-depth
can shed more light on the ways in which climate change and other environmental problems
impact diverse peoples and places differently. Further studies with young people, and more quan-
titative studies with people living in other parts of the world than Northern Europe, Northern
America, and Australia, are also needed (see 92 for an exception). In these survey studies, it is also
important to look in-depth at subgroups in order to identify groups that are especially vulnerable,
for example. In addition, intervention studies about how to best promote constructive coping and
identify locally appropriate and culturally relevant mental health supports are crucial.

Finally, there is also a need to communicate the results of the studies that do exist in a better way
to actors outside the social-science community. There is considerable interest in this topic among
different societal actors, and it is important to go beyond a lay understanding of emotions when
discussing eco-anxiety, climate change worry, and ecological grief, and to base these deliberations
in the research and the many studies about basic emotions that have been conducted. This is
particularly important when implementing different programs to help people deal constructively
with their negative emotions about the ecological crisis.

SUMMARY POINTS

1. Studies show that a significant number of people around the world worry about climate
change, but there are still rather few studies that focus on getting an in-depth under-
standing of what role emotions such as worry, anxiety, and grief in relation to climate
change and other environmental problems play in people’s everyday lives.
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2. Cross-sectional quantitative survey studies with different age groups that focus on
worry—sometimes anxiety—about these problems, mostly performed in Northern Eu-
rope, North America, and Australia, reveal mixed results: Sometimes these emotions are
related to lower general well-being; sometimes there are no associations; or, in some few
cases, these emotions are instead related to a high degree of meaning in life.

3. Qualitative in-depth studies with groups of people who are especially vulnerable to neg-
ative effects from a changing climate and weather-related phenomena reveal a pattern of
more profound negative emotions, such as anxiety and grief, andmore acute implications
for general mental health.

4. Research that has explored potential positive aspects related to worry about climate
change and other environmental problems, such as environmental engagement, shows
more consistent results where worry is associated with a sense that you can influence the
problems, and with different kinds of engagement, ranging from small things people do
in everyday life, to policy support and collective engagement.

5. Although the studies are few, there seem to exist constructive coping strategies to deal
with these problems, such as meaning-focused coping, that potentially can help people
to do something constructive with their worry and prevent it from turning into low
well-being.

6. In addition, participatory approaches as well as place-based and culturally relevant strate-
gies can help people cope with these emotions.

FUTURE ISSUES

1. More studies performed in countries besides those in Northern Europe, North
America, and Australia, including longitudinal studies, are needed to identify population-
level impacts, causal factors, and moderating and mediating factors regarding worry
about climate change and other environmental problems and the relation to general
well-being.

2. Many researchers have written opinion pieces about children and young people poten-
tially being particularly sensitive with regard to climate change worry and anxiety, but
fewer empirical studies have been conducted and therefore more research studies with
this group are needed.

3. Intervention studies about how to best promote constructive coping and identify locally
appropriate and culturally relevant mental health support are crucial, especially for
those more vulnerable to negative effects from a changing climate and weather-related
phenomena.

4. Different societal actors are considerably interested in this topic, and it is important to
go beyond a lay understanding of emotions when discussing eco-anxiety, climate change
worry, and ecological grief and to base these deliberations on the research that does exist;
this will require better ways of communicating information about these research studies
to the public.

www.annualreviews.org • Anxiety, Grief, and the Climate Crisis 51



DISCLOSURE STATEMENT

The authors are not aware of any affiliations, memberships, funding, or financial holdings that
might be perceived as affecting the objectivity of this review.

ACKNOWLEDGMENTS

M.O. would like to thank Dr. Malin Anniko for valuable tips on articles about basic worry.

LITERATURE CITED

1. Spence A, Poortinga W, Pidgeon N. 2012. The psychological distance of climate change. Risk Anal.
32(6):957–72

2. Clayton S, Manning CM, Krygsman K, Speiser M. 2017.Mental Health and Our Changing Climate: Im-
pacts, Implications, and Guidance. Washington, DC: Am. Psychol. Assoc., ecoAmerica

3. Cunsolo A, Ellis NR. 2018. Ecological grief as a mental health response to climate change-related loss.
Nat. Clim. Change 8(4):275–81

4. Cunsolo Willox A, Harper SL, Ford JD, Edge VL, Landman K, et al. 2013. Climate change and mental
health: an exploratory case study from Rigolet, Nunatsiavut, Canada. Clim. Change 121(2):255–70

5. Cunsolo Willox A, Harper SL, Edge VL, Landman K, Houle K, et al. 2013. The land enriches the
soul: on climatic and environmental change, affect, and emotional health and well-being in Rigolet,
Nunatsiavut, Canada. Emot. Sp. Soc. 6:14–24

6. Ellis NR, Albrecht GA. 2017. Climate change threats to family farmers’ sense of place and mental well-
being: a case study from the Western Australian Wheatbelt. Soc. Sci. Med. 175:161–68

7. Middleton J, Cunsolo A, Jones-Bitton A, Wright CJ, Harper SL. 2020. Indigenous mental health in a
changing climate: a systematic scoping review of the global literature. Environ. Res. Lett. 15(5):053001

8. Flöttum K, Dahl T, Rivenes V. 2016. Young Norwegians and their views on climate change and the
future: findings from a climate concerned and oil-rich nation. J. Youth Stud. 19(8):1128–43

9. Ojala M, Lakew Y. 2017. Young people and climate change communication. In Oxford Encyclopedia of
Climate Change Communication. Oxford, UK: Univ. Oxford Press. https://doi.org/10.1093/acrefore/
9780190228620.013.408

10. Ballew MT,Marlon JR, Maibach EW, Gustafson A, Goldberg MH, Leiserowitz A. 2018. Americans are
more worried about global warming and show signs of losing hope. Rep., Yale Progr. Clim. Change Commun.,
Yale Univ., George Mason Univ., New Haven, CT

11. Gregersen T, Doran R, Böhm G, Tvinnereim E, Poortinga W. 2020. Political orientation moderates
the relationship between climate change beliefs and worry about climate change. Front. Psychol. 11:1573

12. Minor K, Agneman G, Davidsen N, Kleemann N, Markussen U, et al. 2019. Greenlandic Perspectives
on Climate Change 2018–2019: results from a national survey. Rep., Kraks Fond Inst. Urban Res., Univ.
Greenl., Univ. Cph.

13. Steentjes K, Pidgeon N, Poortinga W, Corner A, Arnold A, et al. 2017. European Perceptions of Climate
Change (EPCC): topline findings of a survey conducted in four European countries in 2016. Rep., Cardiff Univ.,
Cardiff, UK

14. Doherty TJ, Clayton S. 2011. The psychological impacts of global climate change.Am. Psychol. 66:265–
76

15. Pihkala P. 2020. Anxiety and the ecological crisis: an analysis of eco-anxiety and climate anxiety.
Sustainability 12(19):7836

16. Sanson A, Van Hoorn J, Burke SEL. 2019. Responding to the impacts of the climate crisis on children
and youth. Child Dev. Perspect. 13:201–7

17. Power M, Dalgleish T. 1997. Cognition and Emotion. From Order to Disorder. Hove, UK: Psychol. Press
18. Dozier RW. 1998. Fear Itself: The Origin and Nature of the Powerful Emotion that Shapes Our Lives and Our

World. New York: St. Martin’s Press
19. Gray JA. 1990. Brain systems that mediate both emotion and cognition. Cogn. Emot. 4(3):269–88

52 Ojala et al.

https://doi.org/10.1093/acrefore/9780190228620.013.408


20. Gray JA, McNaughton N. 2000. The Neuropsychology of Anxiety. New York: Oxford Univ. Press
21. Schwarz N, Clore GL. 2003. Mood as information: 20 years later. Psychol. Inq. 14:296–303
22. MacLeod AK,Williams JMG, Bekerian DA. 1991.Worry is reasonable: the role of explanations in pes-

simism about future personal events. J. Abnor. Psychol. 100:478–86
23. Sweeny K, Dooley MD. 2017. The surprising upsides of worry. Soc. Personal. Psychol. Compass

11(4):e12311
24. Hofman SG, Moscovitch DA, Litz BT, Kim H-J, Davis LL, Pizzagalli D. 2005. The worried mind:

autonomic and prefrontal activation during worrying. Emotion 5(4):464–75
25. Barlow DH, Durand VM, Hofmann SG. 2019. Abnormal Psychology: An Integrative Approach. Boston:

Cengage Learn. 8th ed.
26. Sibrava NJ, Borkovec TD. 2006. The cognitive avoidance theory of worry. In Worry and Its Psycholog-

ical Disorders: Theory, Assessment and Treatment, ed. GCL Davey, A Wells, pp. 239–56. Hoboken, NJ:
Wiley Publ.

27. Tallis F, Davey GCL, Capuzzo N. 1994. The phenomenology of non-pathological worry: a preliminary
investigation. In Worrying. Perspectives on Theory, Assessment and Treatment, ed. GCL Davey, F Tallis,
pp. 61–90. New York: John Wiley & Sons

28. Davey GCL. 1994. Pathological worrying as exacerbated problem-solving. In Worrying. Perspectives on
Theory, Assessment and Treatment, ed. GCL Davey, F Tallis, pp. 35–60. New York: John Wiley & Sons

29. Davey GCL, Hampton J, Farrell J, Davidson S. 1992. Some characteristics of worrying: evidence for
worrying and anxiety as separate constructs. Pers. Individ. Dif. 13(2):133–47

30. Marcus GE, MacKuen MB, Neuman RW. 2011. Parsimony and complexity: developing and testing
theories of affective intelligence. Polit. Psychol. 32(2):323–36

31. Valentino NA, Hutchings VL, Banks AJ, Davis AK. 2008. Is a worried citizen a good citizen? Emotions,
political information seeking, and learning via the Internet. Polit. Psychol. 29(2):247–73

32. MacGregor D. 1991.Worry over technological activities and life concerns. Risk Anal. 11(2):315–24
33. Watkins ER. 2008. Constructive and unconstructive repetitive thought. Psychol. Bull. 134(2):163–206
34. Lazarus RS. 1991. Emotion and Adaptation. New York: Oxford Univ. Press
35. Kofod EH, Brinkmann S. 2017. Grief as a normative phenomenon: the diffuse and ambivalent norma-

tivity of infant loss and parental grieving in contemporary Western culture. Cult. Psychol. 23(4):519–33
36. Gross R. 2016.Understanding Grief: An Introduction. London: Routledge
37. Lenferink LIM, Nickerson A, de Keijser J, Smid GE, Boelen PA. 2019. Reciprocal associations among

symptom levels of disturbed grief, posttraumatic stress, and depression following traumatic loss: a four-
wave cross-lagged study. Clin. Psychol. Sci. 7(6):1330–39

38. Bouman T,VerschoorM, Albers CJ, BöhmG, Fisher SD, et al. 2020.When worry about climate change
leads to climate action: how values, worry and personal responsibility relate to various climate actions.
Glob. Environ. Change 62:102061

39. Goldberg M, Gustafson A, Ballew M, Rosenthal S, Leiserowitz A. 2020. Identifying the most important
predictors of support for climate policy in the United States. Behav. Public Policy. https://doi.org/10.
1017/bpp.2020.39. In press

40. McCright AM, Dunlap RE. 2011. Cool dudes: the denial of climate change among conservative white
males in the United States.Glob. Environ. Change 21(4):1163–72

41. Ojala M. 2005. Adolescents’ worries about environmental risks: subjective well-being, values, and exis-
tential dimensions. J. Youth Stud. 8(3):331–48

42. Ojala M. 2012. How do children cope with global climate change? Coping strategies, engagement, and
well-being. J. Environ. Psychol. 32:225–33

43. Verplanken B,Marks E, Dobromir AI. 2020. On the nature of eco-anxiety: How constructive or uncon-
structive is habitual worry about global warming? J. Environ. Psychol. 72:101528

44. Verplanken B, Roy D. 2013. “My worries are rational, climate change is not.” Habitual ecological wor-
rying is an adaptive response. PLOS ONE 8(9):e74708

45. Clayton S, Karazsia BT. 2020. Development and validation of a measure of climate change anxiety.
J. Environ. Psychol. 69:101434

www.annualreviews.org • Anxiety, Grief, and the Climate Crisis 53

https://doi.org/10.1017/bpp.2020.39


46. Reser JP, Bradley GL, Glendon AI, Ellul MC, Callaghan R. 2012. Public risk perceptions, understand-
ings, and responses to climate change and natural disasters in Australia, 2010 and 2011. Rep. Natl. Clim.
Change Adapt. Res. Facility. Griffith Univ., Gold Coast, QLD, Aust. https://core.ac.uk/download/
pdf/143882514.pdf

47. Schuldt JP, Enns PK, Cavaliere V. 2017. Does the label really matter? Evidence that the US public
continues to doubt global warming more than climate change. Clim. Change 143:271–80

48. Ojala M. 2007.Hope and worry: exploring young people’s values, emotions, and behavior regarding global envi-
ronmental problems. PhD Diss., Örebro Stud. Psychol., Örebro Univ., Örebro, Swed.

49. Pihkala P. 2020. Eco-anxiety, tragedy, and hope: psychological and spiritual dimensions of climate
change. Zygon 53(2):545–69

50. Ojala M. 2016. Facing anxiety in climate change education: from therapeutic practice to hopeful trans-
gressive learning. Can. J. Environ. Educ. 21:41–56

51. Tillich P. 1952 (2000). The Courage to Be. New Haven, CT: Yale Univ. Press
52. Norgaard KM.2011.Living in Denial. Climate Change,Emotions, and Everyday Life.Cambridge,MA:MIT

Press
53. Wang S, Leviston Z, Hurlstone M, Lawrence C,Walker I. 2018. Emotions predict policy support: why

it matters how people feel about climate change.Glob. Environ. Change 50:25–40
54. Ojala M. 2010. Barns känslor och tankar om klimatproblematiken. Energimyndighetens rapportserie. ER

2010:31
55. LeeK,Barnett J. 2020. ‘Will polar bearsmelt?’ A qualitative analysis of children’s questions about climate

change. Public Underst. Sci. 29(8):868–80
56. Helm SV, Pollitt A, Barnett MA, Curran MA, Craig ZR. 2018. Differentiating environmental concern

in the context of psychological adaption to climate change.Glob. Environ. Change 48:158–67
57. Bourque F, Cunsolo Willox A. 2014. Climate change: the next challenge for public mental health? Int.

Rev. Psychiatry 26(4):415–22
58. Manning C, Clayton S. 2018. Threats to mental health and wellbeing associated with climate change.

In Psychology and Climate Change: Human Perceptions, Impacts, and Responses, ed. S Clayton, C Manning,
pp. 217–44. London: Academic

59. Ekholm S. 2020. Oro för klimatförändringarnas konsekvenser: Klimatagerande och betydelsen av om-
sorg om kommande generationer. Sociol. Forsk. 57(1):7–24

60. Schneider-MayersonM,LeongKL. 2020.Eco-reproductive concerns in the age of climate change.Clim.
Change 163:1007–23

61. Pettersson A. 2014. “De som Inte kan Simma Kommer nog att dö!” En Studie om Barns Tankar och Känslor
Rörande Klimatförändringarna. Upps., Swed.: Upps. Univ.

62. Head L. 2016.Hope and Grief in the Anthropocene. New York: Routledge
63. Cunsolo A,Harper SL,Minor K,Hayes K,Williams KG,Howard C. 2020. Ecological grief and anxiety:

the start of a healthy response to climate change? Lancet 4:e261–63
64. Cunsolo A,BorishD,Harper SL, Snook J, Shiwak I,WoodM.2020. “You can never replace the caribou”:

Inuit experiences of ecological grief from caribou declines. Am. Imago 77(1):31–59
65. Marshall N, Adger WN, Benham C, Brown K, Curnock MI, et al. 2019. Reef grief: investigating the

relationship between place meanings and place change on the Great Barrier Reef, Australia. Sustain. Sci.
14:579–87

66. AdgerWN, Butler C,Walker-Springett K. 2017.Moral reasoning in adaptation to climate change. Env.
Polit. 26(3):371–90

67. Whale H, Ginn F. 2017. In the absence of sparrows. InMourning Nature: Hope at the Heart of Ecological
Grief and Loss, ed. A Cunsolo, KE Landman, pp. 92–116. Montreal, QC, Can./Kingston, ON, Can.:
McGill-Queen’s Univ. Press

68. Krause B. 2017.Mourning the loss of wild soundscapes: a rationale for context when experiencing natural
sound. In Mourning Nature: Hope at the Heart of Ecological Grief and Loss, ed. A Cunsolo, KE Landman,
pp. 27–38. Montreal, QC, Can./Kingston, ON, Can.: McGill-Queen’s Univ. Press

69. Dodd W, Scott P, Howard C, Scott C, Rose C, et al. 2018. Lived experience of a record wildfire season
in the Northwest Territories, Canada. Can. J. Public Health 109(3):327–37

54 Ojala et al.

https://core.ac.uk/download/pdf/143882514.pdf


70. Borick CP, Rabe BG. 2014. Weather or not? Examining the impact of meteorological conditions on
public opinion regarding global warming.Weather. Clim. Soc. 6(3):413–24

71. Middleton J, Cunsolo A, Jones-Bitton A, Shiwak I, Wood M, et al. 2020. “We’re people of the snow”:
weather, climate change and Inuit mental wellness. Soc. Sci. Med. 262:113137

72. Demski C, Capstick SB, Pidgeon NF, Sposato RG, Spence A. 2017. Experience of extreme weather
affects climate change mitigation and adaptation responses. Clim. Change 140(2):149–64

73. Ogunbode CA, Demski C, Capstick SB, Sposato RG. 2019. Attribution matters: revisiting the link
between extreme weather experience and climate change mitigation responses. Glob. Environ. Change
54:31–39

74. Weber EU. 2006. Experience-based and description-based perceptions of long-term risk: why global
warming does not scare us (yet). Clim. Change 77:103–20

75. Spence A, Poortinga W, Butler C, Pidgeon NF. 2011. Perceptions of climate change and willingness to
save energy related to flood experience.Nat. Clim. Change 1(1):46–49

76. BergquistM,Nilsson A, Schultz PW. 2019.Experiencing a severe weather event increases concern about
climate change. Front. Psychol. 10:220

77. Ogunbode CA, Doran R, Böhm G. 2020. Individual and local flooding experiences are differentially
associated with subjective attribution and climate change concern. Clim. Change 162(4):2243–55

78. Ogunbode CA, Böhm G, Capstick SB, Demski C, Spence A, Tausch N. 2019. The resilience paradox:
flooding experience, coping and climate change mitigation intentions. Clim. Policy 19(6):703–15

79. Bruine de Bruin W,Wong-Parodi G, Morgan MG. 2014. Public perceptions of local flood risk and the
role of climate change. Environ. Syst. Decis. 34(4):591–99

80. Whitmarsh L. 2011. Scepticism and uncertainty about climate change: dimensions, determinants and
change over time.Glob. Environ. Change 21(2):690–700

81. Ogunbode CA,Doran R, BöhmG. 2020. Exposure to the IPCC special report on 1.5°C global warming
is linked to perceived threat and increased concern about climate change.Clim. Change 158(3–4):361–75

82. Boykoff M,Katzung J,Nacu-Schmidt A. 2019.Media and Climate Change Observatory Special Issue 2019: a
review of media coverage of climate change and global warming in 2019. Rep., Cent. Sci. Technol. Res., Univ.
Colo., Boulder

83. Schmidt A, Ivanova A, Schäfer MS. 2013. Media attention for climate change around the world: a com-
parative analysis of newspaper coverage in 27 countries.Glob. Environ. Change 23(5):1233–48

84. Carmichael JT, Brulle RJ. 2018. Media use and climate change concern. Int. J. Media Cult. Polit.
14(2):243–53

85. Sampei Y, Aoyagi-Usui M. 2009. Mass-media coverage, its influence on public awareness of climate-
change issues, and implications for Japan’s national campaign to reduce greenhouse gas emissions.Glob.
Environ. Change 19(2):203–12

86. Newman TP, Nisbet EC, Nisbet MC. 2018. Climate change, cultural cognition, and media ef-
fects: worldviews drive news selectivity, biased processing, and polarized attitudes. Public Underst. Sci.
27(8):985–1002

87. Höijer B. 2004. The discourse of global compassion. The audience and the media reporting of human
suffering.Media Cult. Soc. 26(4):513–31

88. BrüggemannM, Engesser S. 2017. Beyond false balance: how interpretive journalism shapes media cov-
erage of climate change.Glob. Environ. Change 42:58–67

89. Arlt D, Hoppe I, Wolling J. 2011. Climate change and media usage: effects on problem awareness and
behavioural intentions. Int. Commun. Gaz. 73(1):45–63

90. Berry HL, Peel D. 2015. Worrying about climate change: Is it responsible to promote public debate?
BJPsych Int. 12(2):31–32

91. Searle K, Gow K. 2010. Do concerns about climate change lead to distress? Int. J. Clim. Change Strateg.
Manag. 2:362–379

92. Ogunbode C, Pallesen S, Lomas MJ. 2021. Negative emotions about climate change are related to in-
somnia and mental health: cross-sectional evidence from 25 countries.Curr. Psychol.https://doi.org/10.
1007/s12144-021-01385-4. In press

93. Dean B. 2008. Pakistani children want a better future. Citizsh. Teach. Learn. 4(2):43–57

www.annualreviews.org • Anxiety, Grief, and the Climate Crisis 55

https://doi.org/10.1007/s12144-021-01385-4


94. Hicks D,Holden C. 2007.Remembering the future:What do children think? Environ. Educ. Res. 13:501–
12

95. Kramming K. 2017.Miljökollaps eller hållbar framtid? Hur gymnasieungdomar uttrycker sig om miljöfrågor.
Upps., Swed.: Upps. Univ.

96. Lee K,Gjersoe N,O’Neill S, Barnett J. 2020. Youth perceptions of climate change: a narrative synthesis.
WIREs Clim. Change 11(3):e641

97. Threadgold S. 2012. “I reckon my life will be easy, but my kids will be buggered”: ambivalence in young
people’s positive perceptions of individual futures and their visions of environmental collapse. J. Youth
Stud. 5:17–32

98. Chawla L. 2020.Childhood nature connection and constructive hope: a review of research on connecting
with nature and coping with environmental loss. People Nat. 2(3):619–42

99. Clemens V, von Hirschhausen E, Fegert JM. 2020. Report of the intergovernmental panel on climate
change: implications for the mental health policy of children and adolescents in Europe—a scoping
review. Eur. Child. Adolesc. Psychiatry. https://doi.org/10.1007/s00787-020-01615-3. In press

100. Petrasek MacDonald J, Cunsolo Willox A, Ford JD, Shiwak I, Wood M, et al. 2015. Protective factors
for mental health and well-being in a changing climate: perspectives from Inuit youth in Nunatsiavut,
Labrador. Soc. Sci. Med. 141:133–41

101. Hokka P, Palosuo H, Zhuravleva I, Pärna K, Mussalo-Rauhamaa H, Lakomova N. 1999. Anxiety about
environmental hazards among teenagers in Helsinki, Moscow and Tallin. Sci. Total Environ. 234:95–107

102. Antilla T, Poikolainen K, Uutela A, Lönnqvist J. 2000. Structure and determinants of worrying among
adolescent girls. J. Youth Stud. 3(1):49–60

103. Klöckner CA, Beisenkamp A. 2010. Klimawandel aus der Sicht 9–14 jährige Kinder-Emotionen, Bewäl-
tigungressourcen und allgemeines Wohlbefinden.Umweltpsychology 14(2):121–42

104. Ojala M. 2013. Coping with climate change among adolescents: implications for subjective well-being
and environmental engagement. Sustainability 5(5):2191–209

105. Bronk KC, Hill P, Lapsley D, Talib N, Finch H. 2009. Purpose, hope, and life satisfaction in three age
groups. J. Posit. Psychol. 4(6):500–10

106. Poikolainen K, Kanerva R, Lönnqvist J. 1998. Increasing fear of nuclear war among adolescents before
the outbreak of the Persian Gulf War.Nordic J. Psychiatry 52(3):197–202

107. Hollin CR. 1991. Concern about the threat of nuclear war: Just another worry? Anxiety Res. 4(1):51–60
108. Hmielowski JD, Donaway R,Wang MY. 2019. Environmental risk information seeking: the differential

roles of anxiety and hopelessness. Environ. Commun. 13(7):894–908
109. Kaida N, Kaida K. 2016. Facilitating pro-environmental behavior: the role of pessimism and anthro-

pocentric environmental values. Soc. Indic. Res. 126(3):1243–60
110. Johnson Zawadzki S, Steg L, Bouman T. 2020. Meta-analytic evidence for a robust and positive asso-

ciation between individuals’ pro-environmental behaviors and their subjective wellbeing. Environ. Res.
Lett. 15(2):123007

111. Tschakert P, Ellis NR, Anderson C, Kelly A, Obeng J. 2019. One thousand ways to experience loss:
a systematic analysis of climate-related intangible harm from around the world. Glob. Environ. Change
55:58–72

112. Carleton TA. 2017.Crop-damaging temperatures increase suicide rates in India.PNAS 114(33):8746–51
113. BrubakerM,Berner J,ChavanR,Warren J. 2011.Climate change and health effects inNorthwest Alaska.

Glob. Health Action 4:8445
114. Gibson KE, Barnett J,HaslamN,Kaplan I. 2020.The mental health impacts of climate change: findings

from a Pacific Island atoll nation. J. Anxiety Disord. 73:102237
115. Chersich MF,Wright CY, Venter F, Rees H, Scorgie F, Erasmus B. 2018. Impacts of climate change on

health and wellbeing in South Africa. Int. J. Environ. Res. Public Health 15(9):1884
116. Wang J, Obradovich N, Zheng S. 2020. A 43-million-person investigation into weather and expressed

sentiment in a changing climate. One Earth 2(6):568–77
117. Cheng S-F,Cheng C-W,HsiehW-C,ChiM-C,Lin S-J, Liao Y-T. 2012. Effects of individual resilience

intervention on indigenous people who experienced Typhoon Morkot in Taiwan. Kaohsiung J. Med. Sci.
28(2):105–10

56 Ojala et al.

https://doi.org/10.1007/s00787-020-01615-3


118. Yang P, Yen C-F, Tang T-C, Chen C-S, Yang R-C, et al. 2011. Posttraumatic stress disorder in adoles-
cents after Typhoon Morakot-associated mudslides. J. Anxiety Disord. 25(3):362–68

119. Burke M, González F, Baylis P, Heft-Neal S, Baysan C, Basu S, Hsiang S. 2018. Higher temperatures
increase suicide rates in the United States and Mexico.Nat. Clim. Change 8:723–29

120. Qi X,HuW,MengersenK,Tong S. 2014. Socio-environmental drivers and suicide in Australia: Bayesian
spatial analysis. BMC Pub. Health 14(1):681

121. Furberg M, Evengård B, Nilsson M. 2011. Facing the limit of resilience: perceptions of climate change
among reindeer herding Sami in Sweden.Glob. Health Action 4:8417

122. Heaney AK, Winter SJ. 2016. Climate-driven migration: an exploratory case study of Maasai health
perceptions and help-seeking behaviors. Int. J. Public Health 61(6):641–49

123. Pearce M, Eagle L, Low D, Schurmann A. 2015. Cut from “country”: The impact of climate change on
the mental health of aboriginal pastoralists. Aust. J. Reg. Stud. 21(1):50–79

124. HabtamuK,Minaye A,ZelekeWA.2017.Prevalence and associated factors of commonmental disorders
among Ethiopian migrant returnees from the Middle East and South Africa. BMC Psychiatry 17(1):144

125. Jonsson G, Sarri C, Alerby E. 2012. “Too hot for the reindeer”—voicing Sámi children’s visions of the
future. Int. Res. Geogr. Environ. Educ. 21(2):95–107

126. Bandura A. 1986. Social Foundations of Thought and Action: A Social Cognitive Theory. Englewood Cliffs,
NJ: Prentice Hall

127. Lazarus RS, Folkman S. 1984. Stress, Appraisal, and Coping. New York: Springer Pub.
128. Heath Y, Gifford R. 2006. Free-market ideology and environmental degradation: the case of belief in

global climate change. Environ. Behav. 38(1):48–71
129. Kellstedt PM, Zahran S, Vedlitz A. 2008. Personal efficacy, the information environment, and attitudes

toward global warming and climate change in the United States. Risk Anal. 28(1):113–26
130. Milfont TL. 2012. The interplay between knowledge, perceived efficacy, and concern about global

warming and climate change: a one-year longitudinal study. Risk Anal. 32(6):1003–20
131. Riechard DE, Peterson SJ. 1998. Perception of environmental risk related to gender, community socio-

economic setting, age, and locus of control. J. Environ. Educ. 30(1):11–19
132. Taber F, Taylor N. 2009. Climate of concern—a search for effective strategies for teaching children

about global warming. Int. J. Environ. Sci. Educ. 4(2):97–116
133. Hornsey MJ, Fielding KS, McStay R, Reser JP, Bradley GL, Greenaway KH. 2015. Evidence for mo-

tivated control: understanding the paradoxical link between threat and efficacy beliefs about climate
change. J. Environ. Psychol. 42:57–65

134. Sundblad EL,Biel A,Gärling T. 2007.Cognitive and affective risk judgements related to climate change.
J. Environ. Psychol. 27(2):97–106

135. Yang ZJ, Kahlor L. 2012.What, me worry? The role of affect in information seeking and avoidance. Sci.
Commun. 35(2):189–212

136. von Borgstede C,Lundqvist LJ. 2002.Nytt klimat för miljöpolitiken.Det våras för politiken, ed. SHolmberg,
L Weibull, pp. 143–165. SOM-rapport 30, SOM-institutet, Gothenbg, Swed.

137. Coelho F, Pereira MC,Cruz L, Simoes P, Barata E. 2017. Affect and the adoption of pro-environmental
behaviour: a structural model. J. Environ. Psychol. 54:127–38

138. Hine DW,Gifford R. 1991. Fear appeals, individual differences and environmental concern. J. Environ.
Educ. 23(1):36–41

139. Hornsey MJ, Fielding KS. 2016. A cautionary note about messages of hope: Focusing on progress in
reducing carbon emissions weakens mitigation motivation.Glob. Environ. Change 39:26–34

140. Ojala M. 2008. Recycling and ambivalence: quantitative and qualitative analyses of household recycling
among young adults. Environ. Behav. 40(6):777–97

141. Sundblad E-L, Biel A, Gärling T. 2014. Intention to change activities that reduce carbon dioxide emis-
sions related to worry about global climate change consequences. Eur. Rev. Appl. Psychol. 64(1):13–17

142. Smith N, Leiserowitz A. 2014. The role of emotion in global warming policy support and opposition.
Risk Anal. 34(5):937–48

143. Ojala M. 2007. Confronting macrosocial worries. Worry about environmental problems and proactive
coping among a group of young volunteers. Futures 39(6):729–45

www.annualreviews.org • Anxiety, Grief, and the Climate Crisis 57



144. Klöckner CA, Beisenkamp A. 2010.Wie motivieren klimawandelbezogene Emotionen Kinder zum Kli-
maschutz. Ein Arbeitsmodell.Umweltpsychology 14(2):143–59

145. Stevenson K, Peterson N. 2016. Motivating action through fostering climate change hope and concern
and avoiding despair among adolescents. Sustainability 8:6
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