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Climate emotions, thoughts, and plans among US
adolescents and young adults: a cross-sectional descriptive
survey and analysis by political party identification and
self-reported exposure to severe weather events

R Eric Lewandowski, Susan D Clayton, Lukas Olbrich, Joseph W Sakshaug, Britt Wray, Sarah E O Schwartz, Jura Augustinavicius, Peter D Howe,
McKenna Parnes, Sacha Wright, Caitlyn Carpenter, Arkadiusz Wisniowski, Diego Perez Ruiz, Lise Van Susteren

Summary

Background Climate change has adverse effects on youth mental health and wellbeing, but limited large-scale data
exist globally or in the USA. Understanding the patterns and consequences of climate-related distress among US
youth can inform necessary responses at the individual, community, and policy level.

Methods A cross-sectional descriptive online survey was done of US youth aged 16-25 years from all 50 states and
Washington, DC, between July 20 and Nov 7, 2023, via the Cint digital survey marketplace. The survey assessed:
climate-related emotions and thoughts, including indicators of mental health; relational aspects of climate-related
emotions; beliefs about who or what has responsibility for causing and responding to climate change; desired and
planned actions in response to climate change; and emotions and thoughts about the US Government response to
climate change. Respondents were asked whether they had been affected by various severe weather events linked
to climate change and for their political party identification. Sample percentages were weighted according to
2022 US census age, sex, and race estimates. To test the effects of political party identification and self-reported
exposure to severe weather events on climate-related thoughts and beliefs we used linear and logistic regression
models, which included terms for political party identification, the number of self-reported severe weather event types
in respondents’ area of residence in the past year, and demographic control variables.

Findings We evaluated survey responses from 15793 individuals (weighted proportions: 80-5% aged 18-25 years and
19-5% aged 16-17 years; 48-8% female and 51-2% male). Overall, 85-0% of respondents endorsed being at least
moderately worried, and 57-9% very or extremely worried, about climate change and its impacts on people and the
planet. 42-8% indicated an impact of climate change on self-reported mental health, and 38-3% indicated that their
feelings about climate change negatively affect their daily life. Respondents reported negative thoughts about the
future due to climate change and actions planned in response, including being likely to vote for political candidates
who support aggressive climate policy (72-8%). In regression models, self-reported exposure to more types of severe
weather events was significantly associated with stronger endorsement of climate-related distress and desire and
plans for action. Political party identification as Democrat or as Independent or Other (vs Republican) was also
significantly associated with stronger endorsement of distress and desire and plans for action, although a majority of
self-identified Republicans reported at least moderate distress. For all survey outcomes assessed in the models, the
effect of experiencing more types of severe weather events did not significantly differ by political party identification.

Interpretation Climate change is causing widespread distress among US youth and affecting their beliefs and plans
for the future. These effects may intensify, across the political spectrum, as exposure to climate-related severe weather
events increases.
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Introduction
As the impacts of climate change increase, emotional and

effects associated with displacement, economic loss, and
other environmental risks and changes.” Expanding

psychological consequences are becoming apparent. A
well established literature from countries around the world
has described many adverse effects to mental health posed
by climate change, including direct effects of weather-
related disasters and extreme temperatures, and indirect
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global research has also reported mental distress in
response to the awareness of climate change and its
impacts.*® In particular, climate anxiety has been identi-
fied as a type of emotional response to climate change that
can impair functioning and might be linked to specific
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Research in context

Evidence before this study

We searched PsycINFO, Google Scholar, and Web of Science for
relevant literature published in English between Jan 1, 2004,
and July 1, 2024, using combinations of the following search
terms as appropriate: “climate change” OR “global warming”;
“mental health” OR “climate anxiety” OR “climate emotions”;
“climate change opinions” OR “climate change beliefs”; “youth”
OR “adolescent”; "political identification” OR “politics”;
“"weather” OR "weather perceptions” OR “climate change
perception”. Substantial evidence supports the direct and
indirect mental health effects of weather-related disasters, and
extreme temperatures, associated with climate change. Much
less research has described the adverse effects of an awareness
of climate change and its current or predicted future impacts.
Some evidence indicates that young people are more worried
about climate change than older generations, but few data
describe climate-related distress among US youth. Research is
needed to describe this distress and to establish the most
appropriate responses. The current study is informed by past
global research indicating high rates of distress about climate
change in adolescents and young adults, though at lower rates
in the USA than other countries. Previous research has shown
differences in beliefs about climate change in the USA between
people with different political identification, but has not
focused on young populations or on emotional or psychological
outcomes. Perceptions of exposure to climate-related severe
weather events has shown mixed effects on beliefs about
climate change.

Added value of this study

To our knowledge, this survey is the largest to assess climate
emotions in adolescents and young adults (aged 16-25 years)
in the USA. Additionally, it is the only study of which we are
aware to consider the influence of perceived exposure to severe

mental health problems, including depression and gener-
alised anxiety, and in severe cases, substance use and
suicidal thinking.”** The term climate emotions has been
used to describe the range of emotions related to the recog-
nition of current and future risks from climate change,
including distressing emotions such as anxiety, fear,
sadness, grief, and anger.” Distressing climate emotions
have been conceptualised generally as normal responses to
climate change that do not necessarily reflect a mental
health problem. However, considering the WHO defini-
tion of mental health as not only the absence of
disorder, but as a general state of wellbeing, productivity,
engagement, and resilience, these emotions can reflect
a substantial challenge to an individual's mental health.**

Evidence suggests that adolescents and young adults
feel more distress about climate change than older gen-
erations, are more likely to report that it impacts their
functioning, and are at increased risk of related poor
mental health outcomes.”” A recent non-representative
global survey of 10000 young people (aged 16-25 years)

weather events linked to climate change, and of political
identification, as a salient factor for climate beliefs, on
climate-related distress. Results indicated widespread
endorsement of distress about climate change, identifying
responses of governments and corporations, and exposure to
an array of severe weather events types, among the factors
most frequently contributing to this distress. Results also
indicated that respondents desire action from industries,
corporations, and governments, including the US Government,
and that respondents have plans for action, including a
likelihood of voting for political candidates who support
aggressive climate policy. This is the first study of which we are
aware to show high frequencies of climate-related distress and
desire and plans for action across the political spectrum.
Distress increased incrementally as respondents reported
exposure to more types of climate-related severe weather
events.

Implications of all the available evidence

Our findings suggest widespread climate-related distress and
desire and plans for action to address climate change

in US adolescents and young adults, across the political
spectrum, with stronger endorsement of these outcomes as
exposure to more types of climate impacts was perceived. The
findings highlight the view among US youth of the primary
importance of responses aimed to address climate change led
by governments and corporations and industries, and of
making sustainable choices with regard to lifestyle and career.
Support for climate-related distress in this population might
involve providing opportunities to talk about climate-related
emotions, with more emphasis on community, peer, family,
and school settings, rather than primarily in clinical settings.
The present results support the need to safeguard the wellbeing
of young people via the actions of government and industry.

from ten countries in the Global North and the Global
South found high frequencies of negative emotions
related to climate change in all countries surveyed.® This
survey also identified negative views of government
responses to climate change.

As the world’s largest economy, second-largest current
emitter of greenhouse gases, and largest-ever emitter
historically, the USA has great significance globally for
addressing climate change.” Patterns of distress among
young people in the USA and their views about
the response of their government are also of global
significance, but limited data to date have described
the presence and distribution of climate emotions
among US youth. Among the 1000 US respondents in
the aforementioned global survey, 75% (weighted data)
reported at least moderate worry about climate change.®
The majority of US respondents reported feeling sad
(57%) and afraid (54%), nearly half reported feeling
angry (48%), and large proportions endorsed a range
of negative thoughts associated with climate change.
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A quarter (26%) reported that their feelings about climate
change impaired their daily functioning, suggesting an
effect on mental health.** In a nationally representative
online US survey, which was not peer-reviewed, 57%
(weighted) of 629 adolescents aged 13-17 years reported
that climate change makes them feel afraid.” Late adoles-
cence and young adulthood are also transitional periods
when important decisions about the future are made,
including about career and education, family and
financial planning, and where to live.* Worry, uncer-
tainty, and pessimism among young people about
climate change might influence these decisions, with
lasting consequences for their lives and wellbeing.”?

Although emerging research highlights climate-related
distress in US youth generally, previous evidence also
indicates that beliefs about climate change in the USA
are variable.®®” For example, political identification has
a well established influence on beliefs about climate
change in the USA, with Democrats generally express-
ing greater concern and support for action than
Republicans.®* Exposure to severe weather events,
which reflect the heterogenous and advancing impact of
climate change nationally, has been found to have mixed
effects on climate change beliefs, with some studies in
the USA and elsewhere reporting that increased exposure
led to elevated perceptions of risk, concern, and support
for action.”?** In the USA, these effects may also differ
by political identification.***® However, little research
in US youth has focused on the influence of political
identification or exposure to severe weather on climate
beliefs, nor have emotional and psychological outcomes
received thorough attention.

Considering these factors, in this study we aimed to
describe the impact of climate change on adolescents and
young adults in the USA, focusing on their related
emotions and beliefs, including the perceived effects on
mental health and daily functioning. We also investigated
the choices and actions that young people plan in response
to climate change and the responses they desire from
others, as well as the influence of political identification
and self-reported exposure to severe weather events. Young
people in the USA will face increasing strain from climate
change-related stressors in the future, compounding the
already high mental health burden.*” Understanding
their distress and its consequences is an important aspect
of a national response to climate change."**

Methods

Study design and sample

In this cross-sectional descriptive survey, data were
collected between July 20 and Nov 7, 2023, from a non-
representative online sample of individuals aged
16-25 years. Survey respondents were accessed via the
Cint digital survey marketplace. All data were anonymised
at the time of collection. No personally identifiable infor-
mation was collected by or available to the research team.
Cint distributed the survey via their sample supplier
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panels. The sample suppliers are responsible for enrolling
their own respondents and invite participants to partake
in research opportunities through emails, push notifica-
tions, in-app pop-ups, offerwalls, publishing networks,
social media, and other online communities. Respondents
indicated consent electronically on the survey informa-
tion page. A waiver of documentation of consent and of
parental permission for individuals younger than 18 years
was obtained. Ethical approval was received from the
Biomedical Research Alliance of New York (New York,
NY, USA,; reference number 22-040-1147).

A sample of 400 respondents was sought in each state,
which was achieved or exceeded in 34 states. Based on
estimates from Cint about the accessibility of survey
respondents in different states, for some states it
was known that, because of their small population,
400 respondents was not achievable; these states were
grouped into six clusters based on geographical and
political similarities based on past election results.” State
clusters were composed as follows: Cluster A: Nebraska,
North Dakota, and South Dakota; Cluster B: Maine,
New Hampshire, and Vermont; Cluster C: Delaware,
Maryland, and Washington, DC; Cluster D: Connecticut
and Rhode Island; Cluster E: Colorado and New Mexico;
Cluster F: Alaska, Idaho, Montana, and Wyoming.
A sample of 400 individuals was gathered for each cluster,
yielding a combined total of 40 state and state cluster
units. Hawaii did not achieve 400 respondents but was
included as a separate state and not within any state
cluster because of geographical and political dissimilarity
of Hawaii with other states.

Survey distribution in the marketplace was also guided
to maintain balance based on age, sex, and race to enable
calculation of statistical weights. This process was
managed internally by Cint to selectively target different
demographics based on our requests during field work.
Quotas for age and state were set to prevent large imbal-
ances. Other demographic variables were collected but
were not used for weighting because there was no
reliable reference data.

State and state cluster samples were weighted on age,
sex, and race according to 2022 state-level population
estimates from the US Census Bureau.”* Weighting was
done according to a generalised raking procedure.” It
was not possible to weight the sample by ethnicity
because there were insufficient numbers of Hispanic
respondents in several small states. State clusters were
weighted according to the relative population of
component states. State and state cluster samples were
then aggregated, preserving the proportion of state-level
populations and demographic weighting, into a weighted
national sample reflecting the national demographic
composition and distribution of population by state.

At the time that individuals opted-in to take the survey
(before survey initiation), individuals were aware only of
the survey length and incentive and had no knowledge of
the focus on climate change. The information provided

For Cint see https://www.cint.

com
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See Online for appendix 1

on survey length and incentive was governed entirely by
Cint and the sample suppliers, with the incentive
structure set by sample suppliers. There was 5% dropout
after presentation of study information, and 1% or less
drop-out per survey item for the remainder of the survey,
totalling 14% of respondents who initiated the survey.
Respondents were able to skip questions. Respondents
missing data for specific survey items were omitted from
calculations involving those items. Statistical cluster
analysis employing timestamp data from individual
survey items, as previously described in a preprint
paper,” was used for the first 6002 respondents to identify
and remove inattentive respondents and to validate
three disqualification rules. During the remainder of
data collection, respondents were excluded immediately
if they violated one of the three rules: (1) incorrectly
answering an embedded attention check; (2) giving
straight-line responses on selected multi-item questions;
(3) giving logically incompatible responses. Cluster
analysis was applied regularly at intervals during the
remainder of data collection and found no evidence of
inattentiveness among respondents who did not violate
the disqualification rules. Further information about the
data quality rules is available in appendix 1 (pp 17-18).
Respondents who endorsed that the area where they
lived had experienced all seven types of assessed severe
weather events within the past year were discarded
because of geographical implausibility (<1% of those who
completed the survey). These respondents also gave
logically incompatible responses.

Survey design

The survey assessed five domains: (1) emotions and
thoughts about climate change, including effect on self-
reported daily functioning and mental health, and factors
contributing to emotions and thoughts (six questions,
39 items); (2) perceived and desired responses to
respondents’ attempts to speak about climate change
(four questions, 11 items); (3) perceptions of who or what
is responsible for causing and addressing climate change
(two questions, 13 items); (4) actions that respondents
desire and are planning in response to climate change
(two questions, 20 items); and (5) emotions and thoughts
about the US Government response to climate change
(two questions, 18 items). The survey also asked respond-
ents to report whether the area they lived had been
affected by seven different types of severe weather events
(drought, extreme heat or heatwave, flooding, hurricane
or tropical storm, smoke or air pollution, tornado, and
wildfire or bushfire [direct]) in the past year and to report
how sure they were that climate change was happening.
The survey also collected sociodemographic information
(age, sex [male or female], race, ethnicity, socioeconomic
status, employment and educational status, and urban
or rural location), and political party identification
(Democrat; Independent or Other; or Republican).
Emotional support helpline information was provided on

the survey information page and at the bottom of every
survey screen, directing respondents to resources in case
they became distressed while completing the survey. The
survey instrument is included in appendix 1 (pp 9-17).
The survey incorporated items from a recent ten-country
survey of emotions and thoughts about climate change
and government response to climate change in people of
the same age range (16-25 years),* making slight adjust-
ments to phrasing and replacing most binary outcomes
with Likert scales to allow increased choice in responses.
Questions about government response to climate change
were adjusted to refer to the US Government. These
outcomes retained the binary format used in the ten-
country survey. The current survey also included
additional domains drawing from ongoing research of
the authors and perspectives of youth with lived
experience of climate anxiety. A convenience sample of
34 young people representing different ages, race, sex,
ethnicity, and geographical locations piloted the survey
and participated in focus groups to ensure face validity
and relevance of survey items. Appendix 1 provides
further information about the focus groups (p 18).

Statistical analysis

To report item endorsement, ordinal categories were
combined to create binary variables. For 5-point Likert
scales, “moderate/moderately”, “very/very much”, and
“extreme/extremely” were combined versus “none/not at
all” and “a little”. For these outcomes we report propor-
tions representing moderate or stronger endorsement.
For 7-point scales, “somewhat agree”, “agree”, and
“strongly agree” were combined versus “neither agree nor
disagree”, “somewhat disagree”, “disagree”, and “strongly
disagree”. For these outcomes we report proportions rep-
resenting somewhat to strong agreement. Reporting of
proportions and statistical analyses for political party
identification were restricted to the 18-25-years group
due to voting age eligibility. Weighted proportions for
each outcome were calculated using all available
observations, excluding respondents who had missing
data for the outcome. Regression models tested the effect
of political party identification and the number of types of
self-reported severe weather events in respondents’ area
of residence in the past year. Models also tested for an
interaction between these variables to assess whether
political party identification moderated the effect of self-
reported exposure to severe weather events. Linear
regression was used for survey items that used Likert
scales, treating the scales as continuous (ie, strength of
endorsement); and logistic regression was used for the
item with a binary outcome (beliefs about US Government
response to climate change), comparing the frequency of
endorsement (ie, endorsed vs not endorsed). Models
included terms for political party identification, number
of severe weather event types, and their interaction, and
also control variables (age, sex, race, ethnicity, educational
attainment, and household education as a proxy for
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N* Weighted
proportion, %*

N* Weighted
proportion, %*

Age, years (N=15793)

16-17 1960 19-5%

18-25 13833 80-5%
Sex (N=15793)

Female 9336 48-8%

Male 6457 512%
Race (N=15793)t

Black 2509 15-0%

Other 3500 12.1%

White 9784 72:9%
Ethnicity (N=15793)

Hispanic 2607 17-5%

Not Hispanic 13186 82:5%
Political identification (N=11920)%

Democrat 4388 39-0%

Independent or Other 5055 39-6%

Republican 2477 21-4%
Location (N=15 640)

Urban 4649 311%

Suburban 7543 50-2%

Rural 3448 18-8%
Educational status (N=15 686)

Student 8053 54:7%

Non-student 7633 45-3%
Completed high school (N=15 686)

Yes 13003 78-6%

No 2683 21-4%
Employment status (N=15 683)

Full-time 5012 30-6%

Part-time 5206 317%

Not employed 5465 37-6%
Socioeconomic status of household of origin (N=15 671)

Lower class 2952 16-8%

Working class 5173 32:0%

Middle class 5501 36-5%

Upper-middle class 1802 12-8%

Upper class 243 1-8%

(Table 1 continues in next column)

socioeconomic status). Household socioeconomic status
was not included due to the subjectivity of this assess-
ment and its potential confounding with age. The severe
weather event variable was treated as continuous. To
reduce risk from multiple comparisons, for multi-item
outcomes regressions were done with only the most fre-
quently endorsed subitem for each question. In total,
ten regression models were tested. Confidence intervals
for the regressions were based on model-robust standard
errors. Regression analyses were done using all available
observations, excluding respondents who had missing
data on the selected outcomes. Regression plots were
generated based on the interaction term in a linear
regression.
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(Continued from previous column)

Highest education of parent or guardian in household of origin
(N=15674)

Some high school or less 1200 7-8%
High school graduate 4254 25-8%
Some college, no degree 2035 12-8%
Vocational school 480 2.7%
Associate degree 1413 8:5%
Bachelor’s degree 2882 19:5%
Advanced degree 2814 19-1%
Don't know 596 3-8%

Severe weather events in area of residence in the past year (self-reported)
Flooding (N=14958) 6225 403%
Extreme heat or heatwave (N=15395) 11259 74-1%

Wildfire or brushfire (direct; N=14 686) 3220 231%

Tornado (N=14 818) 4276 25-9%
Drought (N=14 684) 4103 31.0%
Hurricane or tropical storm (N=14 679) 3332 26:5%
Smoke or air pollution (N=15176) 9605 63-8%
None (N=15793) 1159 6-8%

Any (N=15793) 14634 93-2%
How sure climate change is happening (N=15754)

Very sure is it happening 7665 49-0%
Moderately sure it is happening 3107 19-8%
Slightly sure it is happening 2108 13-2%
Don't know 1293 77%
Slightly sure it is not happening 654 4-4%
Moderately sure it is not happening 533 33%
Very sure is it not happening 394 2:6%

*Respondent numbers (n) are unweighted; proportions are weighted according
to census estimates for age, sex, and race, and represent the available data (N, as
indicated). tOriginal survey categories were White alone, Black or African
American alone, American Indian and Alaska Native alone, Asian alone, Native
Hawaiian and other Pacific Islander alone, or two or more races; this variable was
operationalised as three categories due to weighting considerations. Numbers
and proportions for political parties are restricted to the 18-25-year-old age
group.

Table 1: Self-reported sample characteristics (N=15793)

All analyses were done with the R Core Team software
(version 4.2.1). We report p values for the regression
analyses with a p value of less than 0-05 as the threshold
for significance.

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing
of the report.

Results

Data were collected from a final sample of 15793 respond-
ents. Table 1 presents the demographic characteristics
of the sample, showing the unweighted numbers
and proportions weighted for age, sex, and race.
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Total sample (N=15793)* Democrat (N=4388)*t Independent or Other (N=5055)*t Republican (N=2477)*t
n/N Weighted n/N Weighted n/N Weighted n/N Weighted
proportion, % proportion, % proportion, % proportion, %
How worried, if at all, are you about climate 13364/15693  85.0% 4043/4362  92-6% 4337/5022 86-5% 1787/2453 73:5%
change and its impacts on people and the
planet?
How much, if at all, does climate change make you feel the following?
Anxious 10580/15732  65-8% 3421/4375  77:2% 3443/5038 672% 1332/2464  53-7%
Powerless 10521/15726 65-8% 3322/4373  755% 3429/5034 66-8% 1381/2465 55-3%
Afraid 10402/15724  651% 3398/4370  772% 3375/5034 65:3% 1302/2463 51.9%
Sad 9981/15707  62-4% 3248/4362  73:5% 3274/5030 64-1% 1242/2464 51-1%
Angry 9773/15721  613% 3248/4367  74-5% 3177/5036 61-6% 1199/2468  49-2%
Despair 8219/15706 51-2% 2845/4372  64-8% 2707/5032 52:2% 968/2461 39-4%
Ashamed 7487/15706  47:3% 2452/4358  56-8% 2395/5031 46:3% 958/2467  39:0%
Grief 7578/15697  46-9% 2588/4364  58:5% 2504/5032 48:5% 926/2459  38:4%
Depressed 7338/15727  455% 2541/4376  57-4% 2468/5034 482% 860/2464  33-8%
Guilty 7147/15703 44-6% 2360/4366  52:4% 2317/5030 43-8% 843/2461 33:6%
Indifferent 5610/15 676 35-5% 1335/4359  30-9% 1872/5023 37:3% 1044/2462 41-5%
Optimistic 4392/15707  292% 1144/4367  27-7% 1409/5029 29:6% 827/2465  35:6%
How much, if at all, does climate change make you think the following?
People have failed to take care of the planet ~ 13919/15752  88-0% 4021/4377  911% 4505/5046 89-0% 2016/2471 82:5%
The future is frightening 12145/15738 76:2% 3746/4371  84.7% 3932/5048 76-8% 1668/2465 67-0%
I don’t want to participate in a social and 11453/15731  71.9% 3510/4370  80-6% 3793/5038 74-6% 1510/2465 59-4%
economic system that harms the planet
Climate change will influence where | choose  10908/15741  69-4% 3431/4374  78-9% 3564/5039 70-1% 1392/2467 57-8%
to live
Climate change will threaten my health 10465/15745  66-0% 3379/4371  77-0% 3419/5044 672% 1321/2470 53-8%
Climate change will make my life worse 10403/15740  65:5% 3449/4375  78:2% 3382/5038 67-6% 1287/2469  52:5%
Climate change will impact my plans forthe ~ 10178/15739  63:5% 3306/4372  73:9% 3338/5042 651% 1274/2468 51.0%
future
Iwon't have access to the same 10053/15748  63-2% 3155/4369  71-8% 3339/5050 65-5% 1338/2470 53-6%
opportunities my parents had
Humanity is doomed 10063/15747  62:9% 3149/4373  715% 3324/5037 65-5% 1271/2474 51.0%
| question whether the work | put into my 9450/15734  59:5% 3011/4373  68:1% 3050/5041 597% 1244/2467  51.0%
education will matter
My family should be doing more to combat 9504/15742  59-2% 3068/4381  68-9% 3089/5036 60-8% 1205/2470  48-8%
climate change
| question whether the work | put into my 9308/15 744 57-9% 2950/4377 661% 3096/5034 60-9% 1196/2473 47-2%
career, job, or vocation will matter
Climate change will threaten my life 9272/15725  57:7% 3061/4365 69:3% 3073/5036 59-9% 1151/2472 46:5%
The things | value most will be destroyed 9266/15742  57:5% 3002/4374  66-8% 3046/5038 59-4% 1177/2471 47-7%
My or my family’s security will be threatened ~ 8946/15731  55-8% 2944/4372  66:5% 2981/5038 58-9% 1148/2467  46:6%
I'm hesitant to have children 8382/15744 52-3% 2773/4373  62:5% 2834/5043 55-1% 958/2469 37-9%
Climate change will make my life better 2788/15740  17:9% 839/4377  20-5% 868/5044 181% 503/2466  19-5%
(Table 2 continues on next page)

See Online for appendix 2

For the infographic see https://
www.us-climate-emotions-map.

e884

org/

19-5% (weighted proportion) of respondents were aged
16-17 years and 80 - 5% were aged 18-25 years; 48 - 8% were
female and 51-2% were male. 82-0% respondents
were slightly sure to very sure that climate change is
happening and 93-2% reported living in an area affected
by at least one type of severe weather event in the past
year. The events reported by the largest proportions of
individuals were extreme heat or heatwave (74-1%),
smoke or air pollution exposure (63-8%), and
flooding (40-3%). The state-level distributions of self-
reported severe weather events are presented in

appendix 1 (pp 2-8). Complete sample characteristics for
each state or state cluster, including self-reported severe
weather events, are provided in appendix 2.

Item endorsement results for all questions for the full
sample, by political party identification, and for each
state or state cluster are available in appendix 2 and in an
online interactive infographic.

Table 2 shows endorsement of emotions and thoughts
related to climate change. 85-0% (weighted proportion)
of respondents endorsed being worried about climate
change and its impacts on people and the planet (of
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Total sample (N=15 793)*

Democrat (N=4388)*t Independent or Other (N=5055)*t

Republican (N=2477)*t

n/N Weighted
proportion, %

n/N Weighted n/N

proportion, % proportion, %

Weighted n/N

Weighted
proportion, %

(Continued from previous page)

How much, if at all, do your feelings about 6100/15714  383%
climate change negatively affect your daily life?

(Including, but not limited to, any of the

following: your ability to focus on work or

school, concentrate, sleep, eat, have fun, and

enjoy friendships and other relationships)
How much, if at all, is climate change 6964/15720  42-8%

impacting your mental health?

How much, if at all, do these factors contribute to your feelings about climate change?

Current actions of corporations and 12850/15684  82.0%

industries

Unseasonable or unusual weather in myarea  12284/15690  78-2%
or region

12184/15679  77-4%
11844/15682  753%

Current response of the US Government

News about climate change or weather
events on social media or in mainstream
media

11867/15688  753%
11719/15680  74-5%

Severe weather events in my area or region

Current response of governments of other
wealthy countries

Current response of governments of poor 9409/15665  60-1%

countries

Actions of my family and families like mine 9057/15665  571%

1988/4371  457% 2019/5029 39-9%
2390/4375  54:4% 2350/5034 45-9%
3861/4372  881% 4155/5028 82.8%
3690/4371  84-7% 3995/5035 792%
3716/4368  84-3% 3946/5035 78:4%
3674/4373  84-6% 3814/5030 75.4%
3607/4378  82:5% 3863/5036 75-8%
3588/4368  82:1% 3832/5037 76-6%
2759/4370  64-7% 3071/5026 61-2%
2763/4368  63-9% 2932/5029 56-8%

864/2463

1837/2470

1743/2467

1741/2466

1635/2471

1703/2467

1667/2469

1439/2468

1310/2463

337%

33:3%

73-4%

71-:0%

717%

67-2%

70-5%

68-2%

589%

52.0%

Numbers and proportions represent respondents who endorsed items at least moderately. *Respondent numbers (n) are unweighted; all proportion estimates are weighted according to census estimates for
age, sex, and race, and represent the available data (n/N). TNumbers and proportions by political party are restricted to the 18-25-year-old age group.

Table 2: Emotions and thoughts about climate change

whom 57-9% endorsed being very or extremely worried;
appendix 2). Figure 1 shows endorsement of this item by
state. More than 75% of respondents in every state and
state cluster endorsed this item, and in most states
and state clusters, at least 50% reported being very
or extremely worried (figure 1). In the full sample,
up to two-thirds of respondents endorsed feeling
powerless (65-8%), anxious (65-8%), afraid (65-1%),
sad (62-4%), and angry (61-3%; table 2). Approximately
a third of respondents endorsed feeling indif-
ferent (35-5%), and three in ten optimistic (29-2%).
Four in ten respondents (42-8%) indicated that climate
change is impacting their self-reported mental health,
and more than a third (38-3%) reported that their
feelings about climate change negatively affect
their daily life, including their ability to focus on work or
school, eat and sleep, have fun, and enjoy friendships
and other relationships. Multiple factors were reported
at high frequencies as being contributors to feelings
about climate change, including the current actions of
corporations and industries (82-0%), unseasonable or
unusual weather in the respondent’s area or region
(78-2%), and the current response of the US Government
(77-4%). The least endorsed item was actions of their
family and families like theirs (57-1%). Respondents
also reported a range of negative thoughts about climate
change, with three-quarters endorsing the belief that the

www.thelancet.com/planetary-health Vol 8 November 2024

future is frightening (76-2%). Approximately two-thirds
of respondents reported that climate change will
influence where they choose to live (69-4%) and
believing that it will threaten their health (66-0%). More
than half of respondents indicated that climate change is
causing them to question whether the work they put
into their education (59-5%) or their career, job, or
vocation (57-9%) will matter, and to be hesitant to have
children (52-3%). A minority of respondents reported
that climate change will make their life better (17-9%).
Responses by political party identification are shown in
table 2.

9736 0f 15 699 respondents (weighted proportion 61-5%)
said that they have tried to talk to others about
climate change. Of those respondents, 5735 of 9702
(57-6%) endorsed having felt ignored or dismissed by
other people. More than 70% of respondents endorsed
wanting people to talk openly about the dangers of
climate change (71-1%) and about how climate change
makes people feel (70-1%), and two-thirds reported
wanting people in their parents’ and grandparents’ gen-
erations to try to understand their (the respondent’s)
feelings about climate change (66-4%). Appendix 2 and
the online infographic include complete endorsement
results for these items, including responses by political
party identification and reasons why some respondents
do not talk about climate change.
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How worried, if at all, are you about climate change and its impacts on people and the planet?
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Figure 1: State-level endorsement of worry about climate change

All proportion estimates were weighted on age, sex, and race according to 2022 US Census state-level population estimates.

Respondents most frequently endorsed corporations
and industries as having responsibility for causing
climate change (weighted proportion 89-4%), followed
by the US Government (86-0%), and governments of
other wealthy countries (85-5%). Similarly, respondents
most frequently endorsed that fixing or addressing
climate change was the responsibility of corporations
and industries (88-8%), the US Government (88-1%),
and governments of other wealthy countries (86-9%).
Appendix 2 and the online infographic include complete
endorsement results for these items, including responses
by political party identification.

Respondents endorsed a range of actions that they wish
to see from multiple stakeholders (table 3). At least
three-quarters endorsed wanting: governments around
the world to collaborate to execute a plan to prevent
the worst impacts of climate change (weighted pro-
portion 77-4%); the US Government to carry out a plan to
prevent the worst impacts of climate change (76-6%);
corporations and industries to make major reductions in

their contribution to climate change (76-5%); and for
schools and universities to provide education about
climate change and opportunities for discussion and
support of students’ concerns (74-7%). 10-4% of respond-
ents reported that no further actions are necessary in
response to climate change. Among potential actions that
respondents plan to take themselves, almost three-quar-
ters endorsed being likely to vote for political candidates
who support aggressive policies to reduce climate change
(72-8%). More than two-thirds endorsed being likely
to decrease their own or their family’s contribution to
climate change (68-2%), to choose to work for employers
who show commitment to sustainability and reducing
their climate impact (67-4%), and to stop buying products
and services that contribute to climate change (67-3%).
8.7% of respondents indicated that they did not plan to
take any action or make any change. Responses by
political party identification are shown in table 3.
Regarding emotions and thoughts about the US
Government’s response to climate change (table 4), more
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Total sample (n=15793)* Democrat (n=4388)*t Independent or Other Republican (n=2477)*t
(n=5055)*t
n/N Weighted n/N Weighted n/N Weighted n/N Weighted
proportion, proportion, proportion, proportion,
% % % %
How much, if at all, do you want to see the following actions in response to climate change?
Governments around the world collaborate to execute a plan to 11976/15520  77:4% 3621/4338  83:0% 3899/4999  77-4% 1687/2436  70-2%
prevent the worst impacts of climate change
The US Government carries out a plan to prevent the worst impacts ~ 11846/15528  76-6% 3585/4336  83-0% 3857/5002 761% 1686/2440  69-1%
of climate change
Corporations and industries make major reductions in their 11870/15568  76:5% 3607/4349  82:9% 3873/4997  76:9% 1670/2448  68-0%
contribution to climate change
Schools and universities provide education about climate changeand  11680/15555  74-7% 3571/4343 81.7% 3820/4996 751% 1626/2449  67-8%
opportunities for discussion and support of students’ concerns
Individuals prioritise reducing their contribution to climate change 11008/15589  70-2% 3358/4361  77:2% 3537/4995  69:4% 1549/2453  63-0%
My community develops a plan to adjust to the impacts of climate 10711/15578  68-8% 3335/4349  76:6% 3510/5005  68-8% 1452/2451  60-9%
change
Faith leaders and faith communities advocate action to reduce 10712/15564 68-5% 3297/4342  767% 3457/5002  67-8% 1496/2450  60-5%
climate change and its impacts
Other action 10025/14683  68-0% 3137/4131 77-0% 3278/4715 67-5% 1323/2306 56-3%
People in my parents’ and grandparents’ generation take action to 10511/15599  67-1% 3278/4346  752% 3416/5012  66:4% 1403/2462  58-0%
stop climate change
No actions are necessary+ 1683/15793  10-4% 326/4388 6-7% 497/5055  10-4% 331/2477  131%
How likely, if at all, are you to do the following things in response to climate change?
Vote for political candidates who support aggressive policies to 11395/15642  72-8% 3712/4369  855% 3738/5019  74-5% 1531/2461  62-3%
reduce climate change (when eligible)
Decrease my own or my family’s contribution to climate change 10832/15662 682% 3386/4368  76-8% 3570/5032  69-8% 1467/2470  59-8%
Choose to work for employers who show commitment to 10639/15624 67-4% 3350/4358  77-1% 3493/5025  683% 1428/2459  57-2%
sustainability and reducing their climate impact
Stop buying products and services that contribute to climate change  10642/15647  67-3% 3371/4368  76:9% 3513/5026  69-2% 1429/2460  59-1%
Other action or change 9561/14842  63-4% 3017/4166 72:1% 3186/4774 65-5% 1242/2331 53-1%
Join or support organisations whose mission is to combat climate 9719/15635  61-4% 3115/4365  70-5% 3205/5016  63-1% 1271/2459  52:6%
change
Join group actions or protests 8222/15637 52:1% 2787/4361  64-0% 2734/5021  53-8% 1001/2463  40-9%
Talk to a doctor or mental health professional for emotional support 7219/15643  45-4% 2324/4369  53-9% 2455/5021 49-0% 1013/2465  39-8%
Talk to your faith leader or a member of your faith community for 6396/15622 40-3% 1848/4364  42-8% 2141/5012 42:3% 1096/2463  457%
emotional support
Not planning to take any action or make any change§ 1370/15793  87% 204/4388 4-5% 387/5055 7-4% 296/2477  12:1%
Numbers and proportions represent respondents who endorsed items at least moderately. *Respondent numbers (n) are unweighted; all proportion estimates are weighted according to census estimates for
age, sex, and race, and represent the available data (n/N). TNumbers and proportions by political party are restricted to the 18-25-year-old age group. #Check box item that read “Check this box if you think no
actions are necessary in response to climate change”. SCheck box item that read “Check this box if you do not plan to take any action or make any change in response to climate change”.
Table 3: Desired and planned actions in response to climate change

than three-quarters of respondents endorsed negative
views of the US Government’s response to climate
change, with 81-8% (weighted proportion) endorsing that
the Government is failing young Americans. Positive
views were reported by a quarter of respondents or less,
with 14-4% endorsing that the US Government is trust-
worthy in relation to climate change. Negative emotions
were also endorsed more frequently than positive ones.
Almost three-quarters of respondents indicated that
the US Government response to climate change made
them feel ignored (73-5%), and two-thirds felt angry
(66-0%); less than a third endorsed feeling hopeful
(29-1%), protected (24-1%), reassured (21-0%), or proud
(20-1%). Responses by political party identification are
shown in table 4.
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Table 5 presents regression results of the effect of
political party identification and self-reported exposure
to more types of severe weather events on climate-related
emotions and beliefs for ten selected outcome variables.
For eight outcome variables, exposure to more types of
severe weather events was significantly associated with
stronger endorsement, after controlling for political
party identification and demographic variables. The
greatest effect was observed for the model predicting the
impact of climate change on self-reported mental health
(B=0-14, 95% CI 0-09 to 0-18; p<0-0001). Political party
identification as a Democrat or as Independent or Other
was associated with significantly stronger endorsement
of each item than identification as Republican in
eight models, after controlling for self-reported
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Total sample (N=15 793)* Democrat (N=4388)*t Independent or Other Republican (N=2477)*t
(N=5055)*t
n/N Weighted n/N Weighted n/N Weighted n/N Weighted
proportion, proportion, proportion, proportion,
% % % %
In relation to climate change, do you believe that the US Government is:t
Failing young Americans 12928/15479 81-8% 3730/4323 841% 4255/4979 84-5% 1881/2432 76-0%
Betraying you and/or 12018/15471 76-0% 3489/4319 78-8% 3964/4978 77-3% 1724/2435 70-1%
future generations
Dismissing people’s 11986/15486 753% 3512/4320 79-2% 3979/4991 777% 1686/2429 67-6%
distress
Lying about the 11861/15480 74:7% 3283/4332 737% 3939/4977 772% 1750/2428 70-6%
effectiveness of the actions
they're taking
Acting in line with climate 3676/15 443 25:3% 1011/4329 24-9% 1072/4960 23:2% 699/2419 31-4%
science
Protecting you, the planet, 3071/15499 21-4% 823/4341 21-9% 884/4978 18:7% 644/2436 283%
and/or future generations
Doing enough to avoid a 2955/15482  20-4% 740/4321 18:5% 906/4975 19-4% 614/2439 27-1%
climate catastrophe
Taking your concerns 2808/15484  19-2% 74514321 18-6% 862/4979 18-1% 561/2436 241%
seriously enough
Trustworthy 1931/15423  14:4% 576/4311 15:7% 565/4968 12:8% 348/2424 162%
When you think about how the US Government is responding to climate change, how much, if at all, do you feel the following?§
Ignored 11724/15677 73:5% 3494/4376 791% 3851/5035 75-4% 1667/2473 67-1%
Angry 10546/15643  66-0% 3283/4369 74:3% 3478/5023 68-4% 1440/2468 57-8%
Afraid 10117/15656 63-1% 3232/4372 73:0% 3323/5033 63-9% 1321/2467 52:0%
Abandoned 10027/15669  62:1% 3086/4373 69-1% 3333/5040 64-8% 1384/2468  551%
Ashamed 9528/15636  59-5% 2959/4361 66-7% 3149/5030 61-1% 1291/2461 52-4%
Hopeful 4254/15667  291% 1200/4371 30-4% 1282/5036 26.7% 780/2472 33-3%
Protected 3459/15645 241% 1015/4365 25-3% 1044/5037 23-6% 651/2463 28:9%
Reassured 3136/15633  21-0% 925/4367 22:6% 977/5017 20-8% 576/2467 237%
Proud 2988/15 656 20-1% 860/4371 21-6% 930/5033 19-7% 594/2469 24-6%
*Respondent numbers (n) are unweighted; all proportion estimates are weighted according to census estimates for age, sex, and race, and represent the available data (n/N).
‘tNumbers and proportions by political party are restricted to the 18-25-year-old age group. #Numbers and proportions represent respondents who answered “yes” to a
binary “yes/no” answer format. SNumbers and proportions represent respondents who endorsed items at least moderately.
Table 4: Emotions and thoughts about the US Government's response to climate change

experience of severe weather events and demographic
variables. Democrats and Republicans differed signifi-
cantly in the reported effect of climate-related feelings
on their daily functioning ($=0-34, 0-16 to 0-51;
p=0-0001), whereas those who identified as Independent
or Other did not differ significantly from Republicans
(B=0-14, -0-02 to 0-29; p=0-085). Democrats and
Republicans did not differ significantly in their
endorsement of the belief that the US Government is
failing young Americans in relation to climate change
(odds ratio [OR]=1-31, 0-87 to 1-96; p=0-19), whereas
individuals who identified as Independent or Other
did differ significantly from Republicans (OR=1-48,
1-02 to 2-16; p=0-039). There were no significant inter-
actions between political party identification and
self-reported severe weather event exposure for any item
assessed in the models. Figure 2 illustrates the effects of
self-reported exposure to severe weather events and
political party identification on worry about climate

change and its impacts on people and the planet, and
self-reported impact on mental health.

Discussion

This is the largest survey of which we are aware that has
focused on climate emotions and related thoughts and
plans among US adolescents and young adults. High
proportions of respondents endorsed distress about
climate change, and that climate change is impacting
how they think about and plan for their future.
Approximately four in ten respondents indicated that
their feelings about climate change impact their self-
reported mental health and their self-reported ability to
function daily. Although people who self-identified as
Democrats or as Independent or Other were more likely
than Republicans to report negative emotions and
thoughts, and desire and plans for action, a majority of
Republicans also endorsed these items. Previous
research has established political party identification as
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Severe weather Republican Democrat* Independent or Democrat x severe Independent or
event types Other* weather event Other x severe
types* weather event types*
How worried, if at all, are you about climate change and its ~ 0-11 (0-06 to 0-15);  Ref 0-80 (0-64t0 0-97); 0-56 (0-40to 0-73); 0-01 (-0-04 to 0-07); -0-02 (-0-07 to 0-03);
impacts on people and the planet?t p<0-0001 p<0-0001 p<0-0001 p=0-60 p=0-47
How much, if at all, does climate change make you feel: 0-11 (0-06 t0 0-16);  Ref 0-62 (0-42t0 0-82); 0-44 (0-25to 0-63); 0-04 (-0-02 to 0-11);  -0-01 (-0-07 to 0-06);
Anxioust p<0-0001 p<0-0001 p<0-0001 p=0-19 p=0-87
How much, if at all, does climate change make you think: 0-10 (0-04t0 0-15);  Ref 0-45 (0-26 t0 0-64);  0-36 (0-17 to 0-54); 0-00 (-0-06 to 0-06);  0-00 (-0-06 to 0-06);
People have failed to take care of the planett p=0-0004 p<0-0001 p=0-0002 p=0-94 p=0-95
How much, if at all, do your feelings about climate change  0-12 (0-07t0 0-16);  Ref 034 (0-16t0 0-51); 0-14 0-00 (-0-06 to 0-05);  -0-01 (-0-06 to 0-04);
negatively affect your daily life?t p<0-0001 p=0-0001 (-0-02 to 0-29); p=0-90 p=0-77
p=0-085
How much, if at all, is climate change impacting your 0-14 (0-09to0 0-18);  Ref 0-62 (0-45t0 0-80); 034 (0-18t00-49);  -0-02 (-0-07t0 0-04);  0-00 (-0-05 to 0-06);
mental health?t p<0-0001 p<0-0001 p<0-0001 p=0-61 p=0-87
How much, if at all, do these factors contribute to your 0-10 (0-05t0 0-14);  Ref 0-67 (0-49t0 0-84); 0-45(0-28 to 0-62); 0-00 (-0-05t0 0-06);  0-01 (-0-05 to 0-07);
feelings about climate change: Current actions of p<0-0001 p<0-0001 p<0-0001 p=0-86 p=0-72
corporations and industriest
How much, if at all, do you want to see the following 0-05 (-0-01to0 0-11); Ref 0-62 (0-41t0 0-84); 0-40 (0-18t0 0-62); 0-02 (-0-05t0 0-10);  0-01 (-0-07 to 0-08);
actions in response to climate change: Governments around  p=0-12 p<0-0001 p=0-0003 p=0-52 p=0-80
the world collaborate to execute a plan to prevent the worst
impacts of climate changet
How likely, if at all, are you to do the following things in 0-07 (0-02t0 0:13);  Ref 0-84 (0-65t01-04); 0-35 (0-16 to 0-55); 0-02 (-0-04 t0 0-09);  0-03 (-0-03 to 0-10);
response to climate change: Vote for political candidates p=0-0060 p<0-0001 p=0-0003 p=0-50 p=0-30
who support aggressive policies to reduce climate change
(when eligible)t
In relation to climate change, do you believe that the US 110 (1-00t0 1-22);  Ref 1-31(0-87t01-96); 1-48(1-02to2-16); 1-12 (0-97 to 1-29); 1-08 (0-94 to 1-23);
Government is: Failing young Americans$ p=0-052 p=0-19 p=0-039 p=0-13 p=0-28
When you think about how the US Government is 0-13 (0-07t0 0-18);  Ref 0-43 (0-22t0 0-64); 0-31(0-11to 0-51); -0-01 (-0-07t0 0-06); -0-01 (-0-07 to 0-06);
responding to climate change, how much, if at all, do you p<0-0001 p<0-0001 p=0-0029 p=0-85 p=0-85

feel the following: Ignoredt

Values are B (95% Cl) unless otherwise indicated. Effect estimates for severe weather event types represent the association for every increase by one event type. Self-reported severe weather events were for the
past year. *Effect estimates are compared with Republican party identification as the reference category. fLinear regressions used Likert scaled scores as continuous variables (ie, intensity of endorsement).
#Binary outcome with odds ratios (95% Cl) for a “yes” response calculated by logistic regression (ie, frequency of endorsement).

Table 5: Association of self-reported exposure to increasing types of severe weather events and political party identification with endorsement of climate emotions, thoughts, and

desired and planned actions
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Figure 2: Effect of number of types of self-reported severe weather events on worry about climate change and on self-reported mental health impact of
climate change by political party identification

They axes represent Likert scale scores on a continuous scale; the full scale ranged from “not at all” (1) to “extremely” (5). Self-reported severe weather events were
for the past year. Shaded regions represent 95% Cls. Note that scales on'y axes differ between plots.

one of the strongest predictors of attitudes about climate
change in the USA, with Democrats showing more
support for climate-related policies and more dissatisfac-
tion with the US Government response to climate change
than Republicans.”* Differences might vary by age, with

Gen Z and Millennial Republicans endorsing more
concern about climate change and support for climate
action than Republicans of older age.** Compared with
these past reports, greater proportions of Republicans in
this survey endorsed negative emotions and thoughts
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about climate change and the response of the US
Government, and plans to vote for political candidates
who support aggressive climate policies.

Reflecting existing evidence,* we found that self-
reported exposure to more types of severe weather events
was associated with a greater intensity of negative
emotions and thoughts about climate change, and
stronger endorsement of desire and plans for action.
This effect was not significantly different between
respondents identifying as Republican, Independent or
Other, and Democrat. Thus, despite baseline differences
by political party, as respondents across the political
spectrum perceived the impact of a greater array of
severe weather events in their area, their distress related
to climate change and their desire and plans for action
increased. These findings are consistent with
other US research showing that, after controlling for
political ideology, people who experience the impacts of
climate change are more willing to take action.*

The current results are congruent with previous
research on the emotional and psychological effects of
climate change. This survey shared several items with
a comparable global survey of young people by Hickman
and colleagues,® including the primary outcome of the
previous survey, which asked how much respondents
were “worried about the impact of climate change
on people and the planet”. In the current survey,
85% (weighted proportion) of respondents endorsed
at least moderate worry about climate change, and
58% endorsed being very or extremely worried, compared
with 75% and 46% (weighted for age group, gender, and
region), respectively, among 1000 US respondents in
Hickman et al. Feeling anxious, powerless, afraid, sad,
and angry were the most frequently endorsed emotions
in both surveys, although they were endorsed in greater
proportions in the current survey. Other items used in
both surveys were also endorsed more frequently in the
current survey, including self-reported negative effect on
daily functioning and hesitancy to have children. Of all
countries in the global survey, US respondents had the
lowest endorsement rates of moderate or greater worry
about climate change (75%) and for effect on self-reported
daily functioning (26%).* Differences between the current
survey and the global survey might suggest an increase in
distress in the USA over time but should be interpreted
cautiously given the different approach to sampling,
weighting, and outcome scales, and minor phrasing
adjustments to survey items in the present study.

Climate emotions and related thoughts may be under-
stood as normal reactions to climate change. However,
the widespread distress documented in this survey raises
a substantial mental health concern and questions about
the most appropriate response. Frameworks based on
ecological systems theory have categorised responses to
the mental health effects of climate change at the level of
the individual, peer, family, and social group, and more
broadly in communities and policy. The current results

emphasise a common desire among US youth for
decisive action by governments, including the US
Government, and corporations and industries to address
climate change. Respondents connected their distress
about climate change to the current responses of corpo-
rations, industries, and governments, which they most
frequently viewed as being responsible for causing and
addressing climate change. These findings reflect
previous correlational evidence linking climate anxiety to
beliefs about government inaction on climate change.®
The results show that a response to climate change, and
therefore to respondents’ distress about climate change,
requires structural intervention for systems-level change.
Consistent with emerging research,”* respondents also
frequently endorsed planning individual responses to
address climate change including through their house-
hold practices, purchases, and career plans. However, the
most endorsed individual response was to vote for
political candidates who support aggressive climate
policies, again reflecting respondents’ emphasis on gov-
ernment action as the most important response.

Young people should be engaged as partners in the
development of climate policy;* however, policy processes
move slowly and without frequent opportunity for individ-
ual participation. Even dramatic policy changes will not
prevent near-term environmental impacts. Thus, there is
also an immediate need to support youth who are feeling
distress related to current and unavoidable future impacts
and losses. Although climate literacy is important for
mental health professionals who might have contact with
affected youth, seeking support from a mental health pro-
fessional was among the least endorsed responses to
climate change in this study. Most fundamentally, simply
providing opportunities for young people to communicate
their distress about climate change may be beneficial**
More than half of survey respondents reported either
feeling, or worrying about being, dismissed or ignored
when they talk about climate change. Two-thirds of
respondents wanted their parents’ or grandparents’ gener-
ations to try to understand their feelings, and more than
70% wanted others to talk about climate-related feelings.
A central focus of many interventions and programmes
for climate change-related distress is to provide opportuni-
ties to share climate emotions and strengthen relationships
among peers and within families and communities,
and in many cases to empower individuals to take
action.** Having negative climate emotions has been
linked to increased civic engagement and pro-environ-
mental behaviour,*** and indeed engagement in collective
action might have a protective effect against the develop-
ment of clinically significant mental health problems.”
Our survey findings highlight schools and universities as
promising venues for such interventions, with three-quar-
ters of respondents endorsing climate education and
opportunities for discussion and support in these settings.

This study has several limitations. Although the sample
was weighted to the latest US census population estimates
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to reflect the demographic composition of the USA, the
non-probability sampling method limits generalisability
of the findings. Given the urgency of the topic and the
scant existing research, the non-probability sample
offered advantages of feasibility and efficiency.” The most
substantial possible bias would be if the survey preferen-
tially enrolled respondents who are concerned about
climate change. To protect against this possibility, the
invitation to the survey made no mention of climate
change. Therefore, the choice to opt-in to the survey could
not be influenced by a concern or interest in climate
change. There was 5% attrition at the presentation of the
survey information screen where the focus on climate
change was first described, suggesting only a small
possible bias even if all dropouts were attributable to a
lack of concern about climate change. Weighting for
political party was not possible because no adequate
source data are available, therefore individual state and
cluster samples might differ from the actual political
composition. Given the logistical and financial challenges
of obtaining large national probability samples, especially
in this age group, future research could aim to gather
smaller state-level probability samples using common
methods and measures to facilitate comparison and
synthesis. Such efforts would benefit from engaging
youth as partners in the co-design of research aims and
questions.” The survey was limited to self-report assess-
ment of exposure to different types of severe weather
events. Therefore, results should be interpreted as reflect-
ing the perception of having been exposed to different
types of weather events rather than as an objectively
verified exposure to those events. However, as observed in
the severe weather event maps in appendix 1 (pp 2-8),
self-reported exposure to severe weather events was con-
sistent with general patterns of these events over the
reporting period,”™® suggesting correspondence between
self-reported exposure in this survey and actual events.
The current approach does not capture variability in the
experience and impact of severe weather events by the
type, magnitude, and duration of the event and contextual
factors related to community and individual vulnerability
and adaptive capacity. Future research might seek to
replicate the current findings with use of objective assess-
ment methods that are sensitive to variability in the
experiences and negative effects of severe weather events.
Similarly, indications of mental health and effect on daily
functioning in this survey were also limited to single self-
report items. In future research, mental health
assessment could be enhanced with validated mental
health questionnaires and with in-person mental health
assessment, which might help to clarify the clinical impli-
cations of self-report indicators. A further limitation of
the self-report format of this survey, as with all survey
research, is the possibility of responding based on
perceived social desirability, specifically related to
questions of planned and intended actions. Subsequent
research using observational or experimental methods
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might aim to connect reports of intended behaviour with
completed actions.

At the time of study planning, there was no published
validated measure that incorporated all domains of
interest for this study. Although the findings pertain to
mental health and wellbeing, our aim was to describe
a broad spectrum of emotional, perceptual, and behav-
ioural responses to climate change rather than to assess
for clinically relevant symptoms. As mentioned, many
survey items were based on a battery used previously by
Hickman and colleagues with this age group.® Future
studies aiming to further explore the clinical significance
of climate anxiety specifically would benefit from the use
of a validated measure, such as the Climate Change
Anxiety Scale, which during the completion of this survey
has been validated for youth in short form.>* Subsequent
analyses with the current data might also inform ongoing
dialogue about conceptual definitions and psychometric
properties of climate emotions in young people.

Although a range of current societal stressors may
affect youth mental health, evidence indicates that climate
change is among the most important.* Representative
survey data in the USA has identified climate change as
a top concern among youth along with gun violence and
economic concerns.” Polling further suggests that across
the political spectrum, youth prioritise addressing climate
change even at the expense of economic growth.® Despite
the overlap of many of these stressors, international
research suggests that youth feel distress related to
climate change more intensely than older age groups and
as distinct from other crises, such as the COVID-19
pandemic.” Few, if any, other areas of societal concern
have such visible and widespread youth engagement.
This engagement can be seen in the proliferation of youth
climate activism and the numerous examples of youth
climate litigation in the USA and elsewhere.®* These
indicators suggest that climate change is a paramount
concern for young people, but also one that may be inter-
twined with and aggravate other stressors and causes of
concern for the future.

To conclude, the current survey provides evidence that
climate change is causing widespread distress among
adolescents and young adults in the USA, across the
political spectrum, and is affecting multiple aspects of
their planning for the future. Results also suggest that as
the effects of climate change become more evident, the
emotional, psychological, and behavioural consequences
might also intensify. This emotional response represents
a substantial burden on wellbeing and might also increase
the risk of mental health problems. Youth can benefit from
opportunities to share their distress and to act in response
to climate change, including in their families, schools and
universities, and communities, and through participation
in policy development. The findings indicated that the
young people in our sample were dissatisfied with the
current actions of those in positions of power, in govern-
ment and in business, and wanted these stakeholders to
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act to address climate change. In addition, individuals
endorsed plans to respond to climate change with their
votes and choices about their purchases, lifestyle, and
career. These findings reinforce a theme identified in other
research that climate change-related distress will continue
to increase while climate change remains insufficiently
addressed.” Accordingly, the response to address this
distress must be for industries, governments, and policy
makers to act at the necessary scale.
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