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The mental health impacts of climate change are increasingly documented; however, less research
has investigated the relationship between climate change-related psychological distress and
engagement with the issue. The results from two national probability samples of U.S. adults show that
16% report at least one feature of climate change psychological distress and that certain groups have
higher levels of distress than others (e.g., Hispanic/Latinos, lower income adults, younger adults).
Importantly, people experiencing distress are more likely to engage in collective action on climate
change or express a willingness to do so, even when controlling for several correlates of environmental
behavior (e.g., political ideology, collective efficacy beliefs). These findings highlight that many
Americans are experiencing psychological distress from climate change, and those who do are more
involved in collective climate action. People experiencing such distress may benefit from resources to

support mental health and engagement with climate change.

Climate change affects human health, including mental health and well-
being'. The increased occurrence and intensity of extreme weather events,
such as heat waves and floods, can produce and intensify mental health
stressors. In addition, the awareness of current climate impacts and
impending risks, coupled with perceived inaction, can contribute to the
mental health burden of climate change’. These climate impacts are felt
disproportionately by more vulnerable people, including those with limited
socioeconomic resources, children, older adults, pregnant women, com-
munities of color and Indigenous peoples, people with disabilities, and those
with pre-existing health conditions’. For example, in a multinational survey,
45% of children and young people aged 16-25 reported that their negative
feelings about climate change affected their daily life and functioning*. A
recent study found that climate anxiety was associated with increased levels
of antenatal depression and worry among expectant mothers’.
Experiencing distress in response to the harsh realities of climate
change is a rational and understandable reaction. However, when distress
reaches severe levels, it may have detrimental effects on well-being, behavior,
and day-to-day functioning®’. A notable 7% of adults in the United States
report experiencing potentially serious levels of psychological distress about
climate change®. Considering the proportion of people psychologically
affected and the current strain on mental health services’, there is a pressing
need to identify accessible resources and strategies that can support climate

adaptation and resilience. Scholars use various terms to describe the emo-
tions, moods, and mental states associated with climate change'’™"*. Given
the overlapping nature of the current terminology in scholarly discourse and
the absence of standardized definitions, this study uses “climate change
psychological distress” as an umbrella term covering a spectrum of emo-
tional and mental health responses, including features of depression and
anxiety.

Additionally, people can act on climate change in many ways, ranging
from individual mitigation behaviors such as reducing energy consumption
and waste, to collective actions like advocating for climate policies to drive
systemic change'’. Here, we focus on collective actions, specifically social
and civic/political actions like volunteerism, contacting government offi-
cials, participation in social movements, and engaging in conversations
about climate change. Many of these collective actions are among the most
effective ways to help address climate change'*"*. Actions such as these can
influence government policy-making and promote the spread of pro-
climate social norms that signal a shared commitment to environmental
protection and climate action"’.

Decades of mental health research indicate that problem-focused
coping strategies (i.e., actively seeking and engaging in solutions to address
the cause of distress) can support the psychological health of children and
adolescents and adults'*'"®. Engaging in collective actions to address climate
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change may represent a problem-focused coping strategy aimed at mana-
ging climate-related distress'’. For instance, correlational research has found
that participation in collective action on climate change (e.g., engaging in
protests, contacting elected officials) can reduce the negative effects of cli-
mate change anxiety on the mental health of young adults in the U.S.".

While some research suggests that experiencing distress about climate
change (e.g., anxiety) can lead to maladaptive behaviors including issue
avoidance and reduced engagement®'>*’, several other studies indicate a
positive relationship between climate-related distress and climate action
(Curll et al.,, 2022; Hepp et al., 2023; Latkin et al., 2022; Ogunbode et al.,
2022; Sangervo et al., 2022; Schwartz et al., 2022; Thomson & Roach, 2023;
Verplanken et al., 2020)'**'**". For example, an international study of 32
countries found that people with higher levels of climate-related anxiety
were more likely to engage in pro-environmental behaviors (e.g., saving
energy at home, reducing food waste) in 24 of the countries and more likely
to participate in climate protests in 12 of the countries™. Interestingly, one
study suggests that the positive relationship between distress and action
diminishes at high levels of distress but that severe distress may impede
individuals from engaging in action®. Additionally, other research has
suggested that experiencing psychological distress about climate change
can promote pro-environmental behavior for some individuals, but have a
negative “paralyzing” effect for others by way of decreased self-efficacy or
confidence about one’s ability to make a difference™. Understanding the
relationship between climate-related distress and action may help identify
problem-focused social and behavioral resources that can support people’s
mental health and engagement with the issue.

Using two national probability samples of U.S. adults, this study tests
the strength of the relationship between climate change psychological dis-
tress and engaging in collective climate action. As part of the Climate
Change in the American Mind project, early exploration of this relationship
suggested that such distress may have a strong, positive relationship to
climate action®. Compared to people with no climate change psychological
distress, those who experienced at least one feature of distress reported
higher levels of intentions to engage in collective action on climate change,
past engagement, and discussing climate change with others. In a separate
analysis, there was also evidence that Hispanics/Latinos and younger gen-
erations may have higher rates of climate change psychological distress
compared with the general U.S. population®. However, that research
included only one wave of survey data with a limited number of respondents
who were distressed about climate change, and it did not statistically control
for other factors that may explain the relationship between distress and
climate action (e.g,, political ideology, collective efficacy beliefs, perceived
social norms, general levels of worry about climate change). Here, we
expand on this research and include an additional wave of nationally
representative survey data to investigate the strength and robustness of this
relationship while controlling for several predictors of behavioral engage-
ment with climate change. We also explore differences in climate change
psychological distress across demographic and political groups. As addi-
tional exploratory analyses, we investigate whether the relationship between
climate-related distress and collective climate action is non-linear, as pre-
vious research has suggested”. Specifically, among people with at least some
distress, we test whether there is decreased action among those with the
highest levels of distress in comparison to those with lower levels.

Results

The data include a total of 2,118 U.S. adults (18 + ), half of whom are female
(50%). Most respondents are non-Hispanic White (62%), ages 35-54 (33%)
or 55+ (40%), and have a Bachelor’s degree or higher (35%) or at least some
college (26%; parameters are weighted; see Supplementary Material, Table
S1 for all sample characteristics).

Climate change psychological distress across demographic and
political groups

As shown in Fig. 1, 16% of U.S. adults reported at least one feature of climate
change psychological distress (feelings of depression or anxiety) “several

days” or more often over the previous 2 weeks. Chi-square tests indicate that
there are significant differences across political party (X°=149.57,
p<0.001), race/ethnicity (X°=23.35, p<0.001), income (X°=28.01,
p<0.001), urbanicity (X*=18.75, p<0.001), generations (X°=13.14,
p=0.001), and gender (X°=6.44, p=0.01). Differences across education
groups were not significant (X = 2.37, p = 0.31; see Table S6 for sample sizes,
margins of error, and statistical tests across subgroups). Overall, Democrats,
Hispanics/Latinos, lower-income earners, urban residents, and Gen Z/
Millennials are among the groups reporting the highest levels of distress.

Climate change psychological distress and climate action

As displayed in Table 1, independent samples ¢-tests show that the mean
differences between Americans who reported some climate change psy-
chological distress (i.e., at least one feature of distress) versus no distress in
each of the four climate action outcomes are significant (t-statistics range
from 11.35 to 17.93, p <0.001) and large. Across outcomes, Hedges” g
ranges from .93 (95% CI[0.81, 1.06]) to 1.27 (95% CI[1.14, 1.40]; see Tables
S7-S9 for all test statistics). As shown in Fig. 2, U.S. adults who experienced
some climate-related distress are much more likely than those with no
distress to have engaged in collective action on climate change, or say they
would engage in collective action (e.g,, join a climate campaign). Addi-
tionally, people who experienced some climate-related distress are more
likely to discuss global warming with their family and friends.

Regression analyses show that the relationships between climate-
related distress and each of the four climate action outcomes remain positive
and significant (standardized f coefficients range from .09 to .31 across
models, p <0.001; see Tables S10 and S11) when controlling for socio-
demographics and key correlates of climate action: worry about global
warming, collective efficacy beliefs, perceived social norms, political ideol-
ogy, age, gender, race/ethnicity, education, annual household income, and
urbanicity. This suggests that climate change psychological distress is con-
sistently and distinctly linked to increased climate action, independent of
other factors, including general levels of worry about global warming.

Behavioral engagement across people with varying levels of
distress

Within the subgroup of people experiencing at least one feature of climate
change psychological distress (feelings of depression or anxiety; n = 327),
analyses of variance and independent samples #-tests show there are no
significant differences between people with lower versus higher levels of
distress in most measures of climate action, with the exception of past
engagement among people experiencing at least some climate depression
(see Fig. 3 and Table S9). As shown in Fig. 3, people experiencing higher
levels of climate depression report more engagement in collective climate
action in the past (M =2.02, SD = 1.16) than people with lower levels of
climate depression (M = 1.59, SD = 0.77), 1(60.57) = 2.61, p < 0.01 (g=0.51,
95% CI[0.21, 0.81]). However, people experiencing higher levels of climate
depression report marginally Jess discussion about global warming with
family and friends (M =2.59, SD=1.04) than those with lower levels of
climate depression (M =2.87, SD = 0.82), although this is not statistically
significant at traditional levels #74.81) = —1.95, p=0.06 (g= —0.32, 95%
CI[—0.61, —0.04]). There are no significant differences between higher
versus lower levels of climate distress across the other measures of climate
action. These results show that, on average, the relationship between levels of
climate change psychological distress and collective climate action is non-
linear and L-shaped. While there are some exceptions to these findings
among people with climate-related depression, overall, the key differences in
behavioral engagement are between people with no distress and those with
at least one feature of distress.

Discussion

Taken together, the findings from two nationally representative cross-
sectional surveys of U.S. adults show that 16% report at least one feature of
climate change psychological distress (feelings of depression or anxiety) and
that there is a strong, non-linear relationship between distress and increased
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Fig. 1 | Percentages, by demographic group, of
people who experienced at least one feature of
climate change psychological distress (feelings of
depression or anxiety) “several days” or more
often over the previous 2 weeks. Percentages are
weighted to match U.S. population parameters and
margins of error are at the 95% confidence level.
Refer to the Supplemental Material for sample sizes
and a description of how subgroups were calculated.
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climate action. People who experience at least one feature of distress are
more likely to engage in collective action on climate change (e.g., contacting
government officials) and express a willingness to do so (e.g., joining a
climate campaign). These results align with prior correlational
studies'*****". However, the results show that the relationship between
distress and action is L-shaped and plateaus among those with at least some
distress about climate change. In support of previous research, higher levels
of distress, on average, do not appear to continuously correlate with higher
levels of climate action™. Also, there is little evidence to suggest that distress
at any level has a negative effect on engagement with climate change.

In addition, we find that certain subgroups of the U.S. population are
more likely to experience climate change psychological distress, including
Hispanics/Latinos, people with lower income, and younger adults. These
results may be partially explained by differential vulnerability and exposure
to the impacts of environmental problems like climate change, and differ-
ences in environmental concern and action. In particular, communities of
color and lower income communities are disproportionately harmed by
climate change impacts (e.g., extreme heat) and environmental hazards (e.g.,
air and water pollution, toxic waste)’' . According to the environmental
deprivation hypothesis™, higher levels of environmental concern among
communities of color and low-income communities reflect greater exposure
to environmental harms™* and social inequities, such as systemic racism,
that contribute to these elevated environmental risks®” . Indeed, research
has found that people of color (Hispanics/Latinos in particular) and lower-
income individuals are among the groups with the highest levels of envir-
onmental concern in the U.S.*’. The greater prevalence of climate change
psychological distress among U.S. Hispanics/Latinos and lower income

adults may be shaped, at least in part, by higher levels of environmental
concern and exposure to environmental risks.

In a similar vein, communities of color (especially Black and Indi-
genous communities) historically have been key leaders at the forefront of
environmental movements*' . Also, some research has found that, in the
U.S., people of color (especially Hispanic/Latino Americans) are more likely
to report environmental engagement compared to Whites**™**. As shown in
the supplemental material of the present research, compared to Whites,
people of color reported higher levels of collective efficacy beliefs, intentions
to engage in collective action on climate change, and worry about global
warming. In addition, Hispanics/Latinos reported higher levels of past
engagement. The historical and ongoing challenges experienced by com-
munities of color, including systemic and environmental racism, have fos-
tered a strong sense of resilience and leadership in the face of environmental
problems®. Many communities of color engage in grassroots organizing to
address environmental issues and advocate for climate change mitigation
policies that simultaneously address injustices*~***". It is crucial to provide
resources to strengthen resilience and support environmental engagement
among groups who are disproportionately harmed and psychologically
distressed by environmental problems like climate change.

Importantly, however, there may be additional factors that explain
differences in climate change psychological distress across groups (e.g.,
mental health disparities across racial/ethnic and socioeconomic groups).
Also, there may be other factors that explain the relationship between dis-
tress and climate action that we were unable to statistically control for in this
analysis, including involvement in other forms of political activism or col-
lective action (e.g., participation in other social movements) and general
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Table 1| Mean differences in climate action outcomes between people with some climate change psychological distress (i.e., at

least one feature of distress) and those with no distress

Dependent variable Climate change psychological n M SD Scale Range t Hedges’ g
distress

Intentions to engage in collective No distress 1490 1.89 0.81 1-4 16.90%** 1.09 [0.96, 1.23]

action Some distress 260 277 0.76

Willingness to join a climate No distress 1219 1.86 0.99 1-5 17.93*** 1.23[1.09, 1.38]

campaign Some distress 238 3.08 0.95

Past engagement in collective action  No distress 1708 1.09 0.32 1-5 11.35%** 1.27 [1.14,1.40]
Some distress 307 1.66 0.86

Engagement in climate discussions No distress 1758 2.00 0.88 1-4 15.70%*%* 0.93[0.81, 1.06]
Some distress 327 2.82 0.87

Note. ***p < 0.001. Statistical tests compare people who experienced at least one feature of climate change psychological distress (feelings of depression or anxiety) “several days” or more often over the
previous 2 weeks to those who experienced no distress at all. Each dependent variable was tested separately using listwise deletion. Welch's t-tests were used and equal variances were not assumed due to
several significant Levene’s tests. Hedges’ g effect sizes and their 95% confidence intervals (in brackets) are presented due to unequal sample sizes and variances between groups.
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Fig. 2 | Engagement in collective climate actions across people who experienced at
least one feature of climate change psychological distress and those who

experienced no distress at all. Groups refer to people who experienced at least one
feature of climate change psychological distress (feelings of depression or anxiety)

) No distress at all

At least one feature of distress

50%

% of U.S. adults
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“several days” or more often over the previous 2 weeks (n = 327) versus those who
experienced no distress at all (n = 1759). Percentages are weighted to match U.S.
population parameters and margins of error are at the 95% confidence level.
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Fig. 3 | Mean differences in the four climate action outcomes across respondents
with higher versus lower levels of climate change psychological distress. The four
climate action outcomes are on different scales (refer to Table 1). Responses to all
four climate change psychological distress items were summed to range from 0 to 12
and were categorized as “None/No distress at all” (0), “Low” (1-2), “Mild” (3-5), or
“Moderate/Severe” (6-12). Among respondents who experienced at least some

climate change psychological distress, for both subscales, responses to the two
depression items and two anxiety items were summed, respectively, to range from 0
to 6 and were each categorized as “Lower levels” (less than 3), or “Higher levels” (3 or
higher). Error bars represent the 95% confidence interval of the mean. Refer to the
Supplemental Material for sample sizes and test statistics.

levels of psychological well-being or mental health. However, several studies
have found only weak relationships between measures of mental health and
climate-related distress'®***"*’, and one study shows that climate-related
distress significantly predicts engagement in collective action on climate
change even when controlling for general symptoms of depression™.

In addition, this study focuses on collective climate actions, not indi-
vidual actions (e.g, consumer decisions, energy conservation, dietary
choices). Emotional and well-being factors, including climate-related dis-
tress, may have different relationships with different forms of engagement
with climate change53 . For instance, correlational studies have found that
climate-related distress is more strongly associated with collective climate
actions than with individual actions'**"*. Future research can investigate
the strength of relationships between various climate actions and indicators
of psychological well-being relative to climate change psychological distress.
Such research can also identify potential mechanisms that may explain why
individuals who are distressed about climate change are more (or less) likely
to engage in various climate actions, including motivations and coping
mechanisms.

While climate change psychological distress can have maladaptive
effects on behavior and impede climate action as a way to cope with the
distress*'>*, our findings are consistent with research showing that distress
can serve an adaptive function and motivate engagement'****>***. How-
ever, the current research is correlational and thus we are not able to infer
directional causality. For instance, there may be a bidirectional relationship
between climate-related distress and action, whereby people become more
worried and distressed about climate change as a result of becoming more
engaged and involved with collective climate action. While this is plausible,
there are theoretical perspectives and studies suggesting that constructively
engaging with climate change may act as a problem-focused coping
mechanism and help people manage their negative emotions and adapt to
the threat™”'***, Scholars also suggest that engagement may promote a
sense of empowerment (e.g., perceived efficacy and competency)* and other
positive beliefs and emotions (e.g., happiness, hopefulness, sense of agency
and meaning)'*"*. In addition, being part of climate-related movements,
communities, and social groups can generate social connections, which can
also facilitate positive emotions and serve as a source of resilience™”. Taken
together, while this research is correlational and we cannot make causal
claims, our findings contrast with the notion that climate change

psychological distress has a paralyzing effect and negatively affects beha-
vioral engagement with the issue. More research is needed on understanding
the needs, experiences, and coping mechanisms of people who are distressed
about climate change, especially among those who are highly engaged with
the issue. Longitudinal research can especially help scholars understand the
factors that drive the relationship between distress and action. Research such
as this can also help identify behavioral strategies to support the well-being
of people who are vulnerable to the psychological effects of climate change.

Importantly, the measures used in this study primarily assess psy-
chological distress stemming from an individual’s perception of climate
risks rather than their direct experience with climate-related events. These
measures may underestimate the full extent to which climate change con-
tributes to psychological distress, as they only assess distress that people
consciously attribute to climate change. In many cases, people who
experience distress as a result of extreme weather events may not associate
these events with climate change. Thus, people directly exposed to climate
events may have different adaptive coping mechanisms than those experi-
encing the features of distress measured in this study.

Additionally, the prevalence of climate-related distress in this study is
lower than what has been found in other studies*****’. For instance, a large
global study of youth and young adults (aged 16-25 years) across 10
countries found that 62% reported feeling anxious about climate change and
39% reported feeling depressed’. Other research has found that 32% of U.S.
adults say they feel “very” or “moderately” anxious, and 23% say they feel
“very” or “moderately” depressed, when they think about global warming™.
The measures used in the current research were derived from diagnostic
screening tools that assess the presence or absence of clinically significant
levels symptoms of depression and anxiety, and thus, may be less likely to
capture relatively mild experiences of distress compared to other self-report
measures (e.g., asking people if they have ever felt anxious or depressed
about climate change). Some self-report measures used in other studies may
also overstate experiences of climate change psychological distress. It is
important to distinguish between climate-related distress as a clinically
significant mental health issue that can interfere with daily functioning
versus a valid and normal (or mild) emotional response to the threat of
climate change“. Moreover, the measure used in the current research does
not fully capture the broad range of distressing emotions related to climate
change (e.g., anger, frustration, grief, indifference) and is limited to clinically
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oriented features of depression and anxiety. There may be other emotions
and feelings of distress that have different relationships with climate action.
The climate change psychological distress measure used in the current
research is intended to be brief and closely resemble the Patient Health
Questionnaire (PHQ-4), which is validated clinical measure of psycholo-
gical distress specifically assessing symptoms of depression and anxiety”.
This measure needs further validation and there are other measures of
climate change psychological distress that may lead to different results,
including the Hogg Eco-Anxiety Scale”, Climate Change Anxiety Scale',
and Brief Climate Change Distress Scale™.

Also, this study was conducted with a nationally representative sample
of U.S. adults. Climate distress prevalence rates and its relationship with
climate action may vary across other countries and populations (e.g., youth).
For instance, global research has found significant variation in climate
anxiety across countries and that its positive relationship with pro-
environmental behavior is stronger in more democratic and wealthy
countries that tend to have higher levels of individualistic values™. Scholars
have suggested that people in individualistic societies like the U.S. may be
more inclined to act because of individual factors (e.g., personal beliefs and
feelings), whereas those in collectivistic societies may be more motivated by
social factors (e.g., complying with social norms)®. Additionally, certain
groups, such as those with higher socioeconomic status, may be more likely
to act on their personal beliefs and feelings, in part, because of increased
access to engagement opportunities. More research is needed on the
various factors (e.g., personal, sociocultural, contextual) that shape climate-
related distress, and how distress affects psychological well-being and
engagement with climate change across different groups of people and
cultures.

Future research can also further investigate the relationship between
climate-related distress and engagement in climate discussions. As shown
here, there was evidence that people experiencing higher levels of climate-
related depression were marginally, but not significantly, less likely to talk
about global warming with family and friends compared to those with lower
levels of climate-related depression. Engaging in climate discussions is
recognized as an important collective action that everyone can perform and
can help people change their minds about climate change™®. However,
people may feel discouraged talking about their feelings and “self-silence”
for reasons such as fear of embarrassment or losing respect”, or potentially
because of emotional factors (e.g., feelings of hopelessness) as indicated by
the current research. Self-silencing may contribute to feelings of isolation
and impede building social connections that can support people’s mental
health and resilience’. Providing people with opportunities to get involved
with climate change and talk with others about it can be beneficial to both
individual and social well-being—and to addressing climate issues. Groups
that tend to experience higher levels of distress as shown here (e.g., His-
panics/Latinos, lower-income earners, younger adults) may especially
benefit from climate-related mental health resources. More research is
needed on the effectiveness of various interventions in helping people
manage their climate-related distress.

The mental health harms of climate change are receiving increased
attention, and it is important to recognize that they are multifaceted and that
people have unique experiences and needs®”. Furthermore, individuals
have different capacities and barriers to taking action that are influenced by
several factors, like socioeconomic status or cultural values (e.g., dietary
choices)'*****. While climate change psychological distress may motivate
engagement in climate action, which in turn may help some people cope, it is
essential that people experiencing distress have access to effective mental
health resources and support’. Building accessible and climate-informed
mental health services is important to helping people cope, promoting
positive engagement with climate change, and strengthening adaptive
resilience and overall well-being in the face of these challenges.

Methods

Two nationally representative surveys of U.S. adults were conducted
December 2-12, 2022 and October 20-26, 2023, and included measures of

global warming beliefs and attitudes, risk perceptions, and policy pre-
ferences. The two distinct samples are combined in the analysis (N = 2,118).
Both samples were drawn from an online panel (the Ipsos
KnowledgePanel”) using probability sampling methods and a combination
of random digit dial and address-based sampling techniques to cover
essentially all non-institutional resident phone numbers and addresses in
the U.S. Prospective respondents who lacked Internet access were loaned
computers and provided Internet access so they could participate.
Respondents self-administered the questionnaire online. The median
completion times for both surveys were 22 minutes. Key sociodemographic
variables (e.g., gender, age, race, education, income) were weighted post-
survey to align with U.S. Census Bureau parameters, and sampling weights
were adjusted to account for sample sizes differences across waves.

Measures

Survey questions and details on missing data and how variables were coded
are available in the Supplemental Material (see Table S2 for descriptives and
missing data, and Table S3 for a correlation matrix).

Climate change psychological distress. Two validated brief screening
tools for depression (PHQ-2)®" and general anxiety disorder (GAD-2)"'
were adapted to assess distress about global warming’. Respondents were
asked “Over the last 2 weeks, how often have you been bothered by the
following problems?” and were provided with two statements measuring
features of anxiety (“Feeling nervous, anxious, or on edge because of
global warming” and “Not being able to stop or control worrying about
global warming”) and two statements measuring features of depression
(“Little interest or pleasure in doing things because of global warming”
and “Feeling down, depressed, or hopeless because of global warming”).
Because of the skew on this variable (see Table S4), respondents who
answered “Not at all” to all four items were coded as 0 = “Not distressed”
(n=1759) and those who answered “Several days,” “More than half the
days,” or “Nearly every day” to at least one of the statements were coded
as 1 = “Distressed” (n =327). Regression analyses that used a mean
composite of the four items on the original 4-point scale (from 1 = “Not at
all” to 4 = “Nearly every day”) were similar to analyses that used the
binary variable (see Table S13). Additionally, there were no statistical
differences in distress across waves (see Table S5).

Levels of climate change psychological distress. Levels of distress
were assessed in three ways using the cut-offs from the Patient Health
Questionnaire (PHQ-4), which includes the two subscales measuring
features of depression (PHQ-2) and general anxiety (GAD-2)*. To
measure degree of climate change psychological distress, responses to all
four distress items were summed to range from 0 to 12 and were cate-
gorized as “None/No distress at all” (score of 0; n = 1,759), “Low” (scores
1-2; n=169), “Mild” (scores 3-5; n=108), and “Moderate/Severe”
(scores 6-12; n=50). To measure degree of climate-related depression
and anxiety among respondents who experienced at least some climate
change psychological distress, responses to the two depression items and
two anxiety items were summed, respectively, to range from 0 to 6 and
were each categorized as “Lower levels” (scores less than 3; depression
n = 268; anxiety n = 261) or “Higher levels” (scores 3 or higher; depres-
sion n = 59; anxiety n = 66).

Intentions to engage in collective action on climate change.
Respondents were asked “How likely would you be to do each of the
following things if a person you like and respect asked you to?” and were
provided with seven behaviors (e.g., “Meet with an elected official or their
staff about global warming”). Respondents indicated how likely they
would perform the behaviors on a scale from 1 = “Definitely would not”
to 4 = “Definitely would” (including “Don’t know” and “Prefer not to
answer” options which were coded as missing data). Responses were
averaged to compute a mean score for each respondent (M =2.02, SD =
0.86, a =0.94). In supplemental sensitivity analyses, we recoded the
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measure to include “Don’t know” responses as the scale midpoint
(overall, results were similar; see Tables S2b and S12).

Willingness to join a climate campaign. Respondents were asked a
single question “How willing or unwilling would you be to join a cam-
paign to convince elected officials to take action to reduce global
warming?” on a scale from 1 = “I definitely would not do it” to 4 = “I
definitely would do it” with an additional response option 5 = “I am
participating in a campaign like this now” (M =2.06, SD =1.09). The
“Not sure” and “Prefer not to answer” response options were coded as
missing data. In supplemental sensitivity analyses, we recoded the mea-
sure to include “Not sure” responses as the scale midpoint (overall, results
were similar; see Tables S2b and S12).

Past engagement with collective action on climate change.
Respondents were asked “Over the past 12 months, how many times have
you done the following?” and were provided with four behaviors (e.g.,
“Volunteered your time to an organization working on global warming”).
Respondents indicated whether they had performed the behaviors on a
scale from 1 = “Never” to 5 = “Many times (6 +)” (including a “Don’t
know” option which was coded as missing data). Responses were aver-
aged to compute a mean score for each respondent (M =1.18, SD = 0.49,
a=0.79). Because this measure was highly skewed, we also tested an
alternative calculation in sensitivity analyses and included “Don’t know”
responses in the measure (overall, results were similar; see Tables
S2b and S12).

Engagement in climate discussions. Respondents were asked a single
question “How often do you discuss global warming with your family and
friends?” on a scale from 1 = “Never” to 4 = “Often” (M = 2.13,SD = 0.93).

Collective efficacy beliefs. Respondents were asked “How confident are
you that people like you, working together, can...?” and rated two
statements (“affect what the federal government does about global
warming” and “affect what corporations do about global warming) on a
scale from 1 = “Not at all confident” to 5 = “Extremely confident.”
Responses were averaged to compute a mean score for each respondent
(M =224, SD=1.04, r=0.84).

Perceived social norms. Respondents completed two measures of
perceived social norms: beliefs about what other people are doing
(descriptive norms) and expect you to do (injunctive norms; Schultz et al.,
2007). To assess descriptive norms, respondents were asked “How much
of an effort do your family and friends make to reduce global warming?”
on a scale from 1 = “No effort” to 5 = “A great deal of effort.” To measure
injunctive norms, respondents were asked “How important is it to your
family and friends that you take action to reduce global warming?” on a
scale from 1 = “Not at all important” to 5 = “Extremely important.” Both
items included a “Don’t know” option which was coded as missing data.
Because perceived descriptive and injunctive norms were highly corre-
lated (r=0.70), responses to these two questions were averaged to
compute a mean score for each respondent (M =2.33, SD =1.00). In
supplemental sensitivity analyses, we recoded the measure to include
“Don’t know” responses as the scale midpoint (overall, results were
similar; see Tables S2b and S12).

Worry about global warming. Respondents answered a single question
“How worried are you about global warming?” on a scale from 1 = “Not at
all worried” to 4 = “Very worried” (M =2.75, SD = 1.04).

Political ideology and party affiliation. Respondents indicated their
political ideology by answering the question “In general, do you think of
yourself as...” on a scale from 1 = “Very liberal” to 5 = “Very con-
servative” (M = 3.05, SD = 1.09). This single-item measure was tested as a
covariate in the main regression models. Party affiliation was used for

descriptive analyses and supplemental sensitivity analyses substituting
political ideology in regression models (see Table S14; results were similar
to analyses controlling for political ideology). Respondents answered the
question “Generally speaking, do you think of yourself as with the fol-
lowing response options: “Republican,” “Democrat,” “Independent,”
“Other; Please specify,” and “No party/not interested in politics.”
Republicans and Democrats include respondents who initially identified
as either a Republican or Democrat, as well as those who do not initially
identify as a Republican or Democrat but who say they “are closer to” one
of those parties (i.e., “leaners”) in a follow-up question (see Table S2a for
the question wording). The category “Independents” does not include
any of these “leaners.” Respondents were coded as “No party” if they
selected “No party/not interested in politics.” Democrats were coded as a
“Liberal Democrat” if they said they were “very” or “somewhat” liberal to
the political ideology question, or were coded as a “Moderate/Con-
servative Democrat” if they said they were “moderate, middle of the road”
or “somewhat” or “very” conservative. Republicans were coded as a
“Conservative Republican” if they said they were “very” or “somewhat”
conservative to the political ideology question, or were coded as a “Lib-
eral/Moderate Republican” if they said they were “moderate, middle of
the road” or “somewhat” or “very” liberal (see Table S1 for sample sizes).

Sociodemographics. The following were used as covariates in regres-
sion models: gender (1 = “Male” and 2 = “Female” or “Non-binary/
Other”), race/ethnicity (dummy coded with “White, non-Hispanic/
Latino” as the reference group), age (continuous), education (1 = “High
school or less,” 2 = “Some college,” 3 = “Bachelor’s degree or higher”),
annual household income (1 = “Less than $50,000,” 2 = “$50,000-
$99,999,” 3 = “$100,000 or more”), and urbanicity (1 = “Non-urban
resident” and 2 = “Urban resident”). Refer to the Supplemental Material
for sample sizes and details about how subgroups were calculated for both
descriptive and regression analyses.

Analytic procedure

We first investigated the descriptive statistics of U.S. adults who experienced
at least one feature of climate change psychological distress. For descriptive
purposes, percentages were weighted to match population parameters. Chi-
square tests were used to test differences in rates of climate change psy-
chological distress across demographic and political groups using the
unweighted sample sizes of each group. The data are unweighted for all
statistical tests and regression models. We used two-tailed significance tests
across all statistical analyses and all confidence intervals are calculated at the
95% level.

Next, we computed mean composites for the four climate action
outcomes to statistically test the strength and robustness of climate distress
effects on the climate action measures. For these and the following statistical
tests, we followed the Bonferroni correction method and adjusted the alpha
level of significance from .05 to .0125 (given the four dependent variables
tested) to reduce the risk of Type 1 errors. Because there were several
unequal variances across groups, Welch’s independent samples ¢-tests were
used to test differences between people who had experienced distress and
those who had not across each of the four dependent variables. Hedges” g
statistics are reported as measures of effect size. For descriptive purposes, we
compared the weighted percentages for each individual climate action
question across people who had experienced at least one feature of distress
versus those who had not.

Multiple regression models were built using the lavaan package in R
to test distress effects on climate action while controlling for other pre-
dictors. We used the Robust Maximum Likelihood (MLR) and Full Infor-
mation Maximum Likelihood (FIML) estimation methods to account for
the missing data, skew, and non-normality of distributions. FIML imputes
missing data by jointly estimating model parameters and missing values
based on the likelihood function. Sociodemographics and additional vari-
ables are entered in as covariates. The Variance Inflation Factors of all
variables were less than 3 across all models (see Tables S11-S14). Statistics
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from the standardized solutions of models are presented in data tables. In
supplementary sensitivity analyses, we tested the models by including
“Don’t know” response options as the midpoint (instead of excluding the
responses as missing data) for the following measures: perceived social
norms, intentions to engage in collective action, willingness to join a climate
campaign, and past engagement with climate action (overall, the results
were similar; compare Tables S11 and S12). Additionally, we replicated
models substituting (a) the continuous rating scale version of the climate
change psychological distress measure for the binary measure, and (b) party
affiliation for the measure of political ideology, and overall, the findings were
similar (compare Table S11 with Tables S13 and S14).

Additionally, to further investigate the relationship between climate
change psychological distress and climate action, we focused on the sub-
group of people experiencing at least one feature of climate change psy-
chological distress (1 = 327) to test whether there is decreased action among
those with the highest levels of distress in comparison to those with lower
levels. We used analyses of variance (ANOV As) to test mean differences in
climate action across people with low, mild, or moderate/severe levels of
overall distress; and Welch’s t-tests to test mean differences across people
with lower versus higher levels of climate-related depression and anxiety.

Data availability

These data are proprietary, and thus restrictions apply to their availability.
They may be requested from the corresponding author and will be made
available upon reasonable request and with the permission of funders.

Code availability
The analysis code is available on the Open Science Framework at https://osf.
io/59v6g/.
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