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Abstract: Climate change and its impact are being acknowledged through extensive media
coverage. Knowledge gaps between mental health and climate change have been high-
lighted, which is an increasingly prevalent issue. Furthermore, mental health impacts
such as climate anxiety and its implications on behaviour remain unclear. The study
aimed to investigate the effect of climate change exposure on affect and pro-environmen-
tal behavioural intentions in a randomised controlled trial. An online survey was com-
pleted by 100 adult participants and included measures of affect and pro-environmental
behavioural intentions pre- and post-exposure. Participants were randomly allocated to a
group that saw a climate change video (n=55) or a group that saw a non-climate change
video (n=45). The findings were that participants in the climate change group showed a
significant increase in negative affect and pro-environmental behavioural intention scores
post-video exposure compared to the non-climate change video group. This suggests that
climate change video exposure negatively influences affect but also potentially increases
the intention to act pro-environmentally. These findings have the potential to support pol-
icies and societal change, however further investigation into the type of contents, actual
behaviour change, and impacts on diverse populations (e.g., minority groups) is needed.

Keywords: climate change; positive and negative affect; pro-environmental behavioural inten-

tions; climate anxiety

1. Introduction

Climate change is described as a global phenomenon resulting from an increasing popu-
lation, unsustainable consumption, and ecological changes such as deforestation [1]. In-
creasing literature over the past two decades has highlighted how human activity has
significantly altered global climate systems, with impacts such as rising ocean and surface
temperatures and increasing greenhouse gases [2,3]. The World Health Organization in
2020 reported that climate change and the loss of biodiversity are increasingly affecting
people's mental and physical health and well-being around the world. For example,
higher sea levels result in floods causing injury and fatalities with certain social groups,
such as those in developing countries being more vulnerable to the effects of climate
change [2,4]. The effects of climate change are often portrayed in the media as being cata-
strophic in nature [5], with newspapers utilising visual information to provoke an emo-
tional response from the viewer [6].
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Despite increasing awareness and concern around such topics, people’s actions are
inconsistent with their thoughts [7]. It is noted that emotional experiences such as anxiety,
worry and fear are a result of the changing climate and affect thoughts, attitudes, and
behaviours [4,8]. These negative emotional experiences can be more prevalent in those
who value the natural world, and younger people due to the future projection of climate
impacts [2,9,10].

In moderation, worry and anxiety are said to assist with adaptative responses to cli-
mate change such as climate action [8,11]. Climate anxiety is defined as ‘anxiety which is
significantly related to anthropogenic climate change’ [12] [p. 3)]. However, the link be-
tween climate anxiety/worry and behaviour is unclear. For example, climate anxiety may
inhibit people from taking effective action due to ‘eco paralysis’, which is a state of apathy
characterised by excessive anxiety and helplessness or hopelessness [13,14]. In contrast,
other research by Reser et al (2012) showed that climate change distress was a strong pre-
dictor for behavioural engagement [15,16]. The intention to act pro-environmentally is
said to determine pro-environmental behaviour, but environmental knowledge and
awareness are key components [17,18]. Earlier studies have contested that knowledge of
climate change does not necessarily foster pro-environmental behaviour [19]. Lawrence
et al (2021) highlight the current gap in research around the links between climate change
and mental health, and the connections between climate change and mental well-being
are at an early stage of development [20].

Data gathered from 32 different countries showed that climate anxiety has been pos-
itively linked to pro-environmental behaviours but negatively linked to mental health
[21]. The findings showed that both direct and indirect experiences and exposure in-
creased negative emotional responses, and impact-related information and the amount of
attention paid to it predicted climate anxiety, not the volume of content. Furthermore,
solution-related information was not significantly related to climate anxiety. In a sample
of 312 Italian university students aged 18-26 years who reported multiple exposures to
climate change-related content, attention was also found to be positively related to climate
anxiety as well as individual and collective self-efficacy [11]. Self-efficacy is described as
a person’s perceived confidence in their abilities to perform a behaviour, and perceived
usefulness of that behaviour [22]. The findings from Maran and Begotti (2021) found that
when attention paid to climate change increases, so do efficacy beliefs which may have
been impacted by the content. Furthermore, Brulle et al (2012) found that media coverage
directly affects public levels of concern over climate change, with greater coverage equat-
ing to greater concern [23].

Like Ogunbode et al (2022), several studies have reported how emotional responses
to climate change can be caused by indirect as well as direct exposure, such as through
media exposure [8,16,24]. Zacher and Rudolph (2023) found through a longitudinal study
with German adults, that personality traits, conscientiousness and emotional stability
were negative predictors of climate anxiety. The findings showed that the greater the
knowledge of environmental issues the lower the climate anxiety. Women were also
found to experience less climate anxiety compared to men [25]. Tilikidou (2007) did not
find a strong correlation between environmental knowledge and pro-environmental pur-
chasing behaviour among a sample of Greek consumers but did however acknowledge
that lack of knowledge is a barrier to purchasing change [26].

Searle and Gow (2010) found females under the age of 35 who have pro-environmen-
tal beliefs and specific personality traits, such as higher levels of future anxiety are more
prone to experience climate change-related distress [27]. Casalo et al., (2019) also found
women exhibited higher levels of pro-environmental behaviours [28]. McBride et al (2021)
examined longitudinal relations between climate change concern and psychological well-
being in New Zealand adults and found that although younger people showed slightly
higher levels of climate change concern, there was no evidence that young people are
more negatively affected by climate change [29].
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In a Taiwan-based study, 245 self-report semi-structured questionnaires were used 98
to collect data on the influences of social representation on public intentions to engage in 99
pro-environmental behaviours [30]. It was found that emerging climate change risks, me- 100
dia coverage and influence helped explain the public's pro-environmental intentions. 101

The Theory of Planned Behaviour (TPB) [31] and the Norm Activation Model (NAM) 102
[32] are theoretical models that aim to explain intentional or planned behaviour. Nigbur 103
et al., (2010) suggest that intention is the closest predictor of behaviour, which the TPB 104
also postulates [33,34]. The NAM was developed to explain pro-social behaviour. 105
Schwartz (1977) proposed that activated personal normative influences or ‘personal 106
norms lead to altruistic or pro-social behaviours. Personal norms are defined as an indi- 107
vidual’s sense of obligation or an individual’s beliefs of what is right or wrong [35,36]. 108
Studies have shown that the main determinants of the TPB such as attitudes and subjec- 109
tive norms were successful in predicting the intention to perform pro-environmental be- 110
haviours [37,38], however, self-identity was a key variable that determined behavioural 111
intentions [34,39]. Self-identity is defined as how an individual sees themselves and in- 112
cludes values, personal goals, and personality traits [40]. Although the NAM has been 113
successfully applied to pro-environmental behaviours such as littering behaviour and or- 114
ganic vegetable consumerism [36,41], it was less successful in behaviours deemed as ‘high 115
cost’ such as reduction in car use [42,43]. A survey was administered to undergraduate 116
students at eight Taiwanese universities, all of which had 8 hours of climate change edu- 117
cation. Findings showed that environmental ethics were needed before awareness of so- 118
cial/self-responsibility can be adopted. This in turn increases green product purchase in- 119
tentions [44]. 120

In summary of the existing literature mentioned above, research shows that there are 121
inconsistencies between climate concern, anxiety, and action [7]. Climate anxiety canbea 122
catalyst for adaptive responses such as climate action [8,11], however, the presence of eco- 123
paralysis contests this [13,14]. Climate anxiety was found to be positively related to pro- 124
environmental behaviours but negatively linked to mental health [11,21]. Greater 125
knowledge of environmental issues was said to contribute to lower levels of climate anx- 126
iety [25]. Environmental knowledge and awareness were found to influence the intention 127
to act pro-environmentally [17,18] however this was contested in earlier studies [19]. Stud- 128
ies found self/social responsibility and self-identity were key variables in determining 129
pro-environmental behavioural intentions [34,39,44]. Self-efficacy beliefs were also seen 130
to increase when greater attention is paid to climate change [22], with greater media cov- 131

erage leading to greater concern and pro-environmental behavioural intentions [23,31]. 132
133
Study aim 134

To address the links highlighted in the above literature between climate change in- 135
formation exposure, affect, pro-environmental behavioural intentions and behaviour, the 136
current study was designed to investigate the influence that climate change video expo- 137
sure had on affect and pro-environmental behavioural intentions. More specifically, the 138
influence of increased climate change knowledge and awareness on affect and behaviour. 139
Affect and pro-environmental behavioural intentions were measured through self-re- 140
ported questionnaires pre and post video exposure to a video on either climate change or 141
non-climate change related information. Due to time constraints, pro-environmental be- 142

havioural intentions were measured instead of actual behaviour. 143
144

Objectives 145
(a) To measure the influence that in-direct climate change information had on affect and 146
pro-environmental behavioural intentions. 147

(b) How changes in affect influence pro-environmental behavioural intentions at two im- 148
mediate time points. 149

150

Hypotheses 151
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In line with the above literature and objectives, the following variables and hypotheses 152

were formulated: 153

Independent variables (IV) were: 154
e  Type of video content (climate change or non-climate change). 155
e  Time (pre or baseline and post-intervention). 156

Dependent variables (DV) were: 157
e  Positive and negative affect. 158
e  Pro-environmental behavioural intentions. 159

It was hypothesised that (a) IV1 (video content) would significantly effect both DV1 160
(positive and negative affect) and DV2 (pro-environmental behavioural intentions) in the 161
climate change group. (b) IV2 (time, pre and post exposure) would significantly effect 162
DV1 and DV2 in the climate change group. (c) IV1 and IV2 combined would cause a sig- 163
nificant interaction effect between DV1 and DV2 where the climate change video group 164
would have a significantly higher negative affect and pro-environmental behaviour inten- 165
tion scores post-exposure compared to the non-climate change exposure group. Further- 166
more, there would also be a significantly lower positive affect score when compared to 167

the control condition. 168
2. Materials and Methods 169
2.1. Participants and Recruitment 170

140 participants were initially recruited using opportunity sampling and were pro- 171
vided with an anonymous link or a QR code through Facebook, Instagram, Twitter, 172
Linkedin and Reddit. The inclusion criteria were that participants are 18 years of age or 173
over. Ethical approval was granted by the University of Derby (Number ETH2223-1342). 174

Data Collection occurred between 25th of February 2023 until 1st of May 2023. 175
After the removal of incomplete responses on the survey platform due to the absence 176
of a forced response option, 100 full responses were collected and used for analysis. 177

Ages ranged between 19 and 86 years old (Mean age=33.56, SD=14.53) with 71% of 178
females, 25% of males, 2% prefer not to say, 1% non-binary and 1% transgender and non- 179
binary. 56% of participants recorded their ethnicity as White British, 1% as any other eth- 180
nic group, 2% Asian British, 3% Chinese, 5% Indian, 1% Pakistani, 1% Black British, 3% 181
Black African, 3% Mixed/White and Black Caribbean, 19% Other Asian and White back- 182
ground, 2% prefer not to say, 2% White Asian, and 2% White Irish. Compared to the gen- 183
eral population in the UK, the survey was predominantly distributed to university stu- 184
dents, however, the exact figures for university and non-university students were not cap- 185
tured. Other participants included friends and family members of the researcher. The 186
sample consisted of a majority of white females. Please refer to Table 1 for specific baseline 187

demographics of each group [45] 188
2.2. Measures 189
e Positive and Negative Affect (PANAS) 190

Positive and Negative Affect was measured using the PANAS [46] Positive and Neg- 191
ative Affect Scale). The scale consists of a total of 20 items, which further consists of two 192
10-item mood scales to measure two dimensions of mood: positive and negative affect. 193
Participants are asked to rate to what extent they felt a feeling or emotion in the present 194
moment such as ‘Interested’, ‘Proud’ or ‘Irritable’. The ratings were on a 5-point Likert 195
scale with 1 being “very slightly or not at all’ and 5 being ‘extremely’. 196

The PANAS [46] is a reliable, valid and highly consistent measure, which is brief to 197
complete. The Cronbach Alpha coefficient values range from .86 to .90 for Positive Affect 198
and from .84 to .87 for Negative Affect. Higher scores in items representing a positive = 199
mood (e.g., Interested, alert, excited) indicate a positive affect and higher scores in items 200



Healthcare 2023, 11, x FOR PEER REVIEW 5 of 14

representing a negative mood (e.g., Upset, hostile, afraid) indicate a negative affect. Scores 201
ranged from 10-50 [47]. 202

e  Scale Adaptation - Pro-environmental Behaviour Intentions (PEBI) 203

To assess behavioural intentions an adaptation was made to the existing Recurring 204
Pro-environmental Behaviour scale or RPEBS [48], creating a new scale titled the Pro-en- 205
vironmental Behavioural Intentions scale (PEBI). The other scales that were reviewed and 206
short-listed, including RPEBS measured environmental attitudes and behaviours instead 207
of intentions and were not appropriate for a ‘before and after’ time measure design for 208
this study. The PEBI was appropriate for gathering data at two immediate points in time, 209
whereas the RPEBS [48] is applicable for longer time periods. The scale consists of a total 210
of 21 items. Participants were asked to rate their intended behaviour and frequency in- 211
stead of actual behaviour on a 5-point Likert scale with 1 being ‘Never’ and 5 being ‘Al- 212
ways’. Examples of item questions are, “When you visit the grocery store, how often do 213
you intend to use reusable bags’ and ‘How often do you intend to eat meat’. The original 214
RPEBS [48] has a Cronbach Alpha coefficient value range of .82 to .87 and is a reliable, 215
valid and highly consistent measure. The current adapted scale showed good internal 216
consistency with a Cronbach Alpha score of .812. Four items of the scale are reversed 217
scored (4,6,7 and 14). A high total score indicates higher levels of engagement (or intended 218
engagement) in pro-environmental behaviours. 219

2.3. Other Materials 220

Demographic data along with self-reported measures were collected through an 221
online survey platform called Qualtrics. The participant was presented with demographic = 222
questions prior to completing scale data such as age, ethnicity, and gender. Ethnicity was 223
asked to further describe the study sample. 224

Video content was accessible through the online video sharing and social media plat- 225
form YouTube, which was embedded into Qualtrics. The videos were randomised 226
through the Qualtrics randomiser feature titled "Randomly but evenly present elements”, 227
which ensured a roughly even split of participants. The participants were then random- 228
ised into the experimental condition (climate change) or control condition (non-climate 229
change). The climate change video was an animated infographic on the science behind 230
human accelerated climate change, its effects on the planet, why action is required and 231
how individuals can contribute to the solution. The non-climate change video was a doc- 232
umentary about the world’s most modern hotel and was chosen due to its potentially 233
neutral affect and was unlikely to impact positive or negative affect. 234

2.4. Procedure 235

An anonymous link or QR code for Qualtrics was presented to participants along 236
with an invitation to participate. Upon clicking the link or scanning the code, participants 237
were presented with details about the study, confidentiality, and the right to withdraw. 238
Participants were then asked to accept consent information. If consent was gained, the 239
participant was presented with demographic questions followed by the PANAS [46] and 240
the adapted RPEBS [48]. A YouTube video of either an 8.4-minute climate change-focused 241
video or a 9.3-minute non-climate change-focused video was presented. After video view- 242
ing, participants were asked to repeat the completion of the PANAS [46] and adapted 243
RPEBS [48]. De-brief information was then presented, which included contact information 244
for support organisations due to the potential negative effects. Links were also provided 245
about how participants can get involved in helping with climate change and positive psy- 246
chology videos. 247

2.5. Statistical Analysis 248

The data was analysed using IBM SPSS Statistics Version 27 software. The study was 249
a 2x2 Factorial Mixed ANOVA design. The descriptive statistics such as the means and 250
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standard deviation (SD) of affect and intention scores for both groups pre- and post-video 251
exposure were generated. IVl was video content (climate change and non-climate 252
change), and IV2 was time pre- and post-content exposure. DV1 was negative affect, DV2 253
was positive affect and DV3 was pro-environmental behaviour intentions. Three 2x2 Fac- 254
torial Mixed ANOVA designs were conducted. The first ANOVA looked at differencesin 255
negative affect scores in climate change and non-climate change conditions pre- and post- 256
exposure. The second ANOVA examined the differences between positive affect scoresin 257
both conditions pre- and post-exposure. Finally, the third ANOVA examined differences 258
between pro-environmental behaviour intentions in both conditions pre- and post-expo- 259
sure. The hypotheses were tested through the Factorial Mixed ANOV As to assess signifi- 260
cant differences between groups (video content type) and within each group (pre and 261
post) on the three dependent variables. All p-values were considered significant if less 262

than 0.05. 263
3. Results 264
3.1. Scale reliability 265

Overall, the adapted RPEBS [48] initially appeared to have good internal consistency 266
Cronbach Alpha coefficient (a = .802). However, one item had item-total correlation val- 267
ues below optimal (r < .2), suggesting it should be removed. Sequential removal of this 268
item (item 4) improved the overall internal consistency of the scale (a = .812). The final 20 269
items correlated with the total scale to an acceptable degree (lowest r = .242). 270

3.2. Baseline demographics 271

There was no significant baseline difference between the two groups in de- 272
mographics, and dependent variables: negative and positive affect and pro-environmen- 273
tal behavioural intentions (p >.05). Please see Table 1 below. 274

Table 1. Baseline demographic characteristics. 275

Climate Change Ex-

posure group (n=55) Control group (n=45)

Participants charac-

teristics
Sex
Male 14 (25.45%) 11 (24.44%)
Female 39 (70.91%) 32 (71.11%)
Prefer not to say 1 (1.82%) 1(2.22%)
Non-binary 1(2.22%)
Transgen.der and 1(1.82%)
non-binary
Ethnicity
White 39 (70.91%) 34 (75.56%)
Non-white 16 (29.09%) 11 (24.44%)
Age (years) 33.62 (14.84) 33.48 (14.53)

Participant-rated out-
come scores (Base-

line)

PANAS (n=100)

Negative affect

18.49 (8.18)

17.40 (7.94)

Positive affect

27.55 (8.49)

27.06 (10.03)

PEBI (n=100)

Intentions

63.82 (9.42)

60.87 (11.94)
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Data are percentage (%) or mean (SD). PANAS= Positive and Negative Affect Scale, PEBI=Pro-En- 276
vironmental Behavioural Intentions. 277

All three data sets were screened to check the requirements for parametric assump- 278

tions. 279
3.3. Data sets (1-3) 280
Data set 1: 281

There was no significant main effect of video content, with a small effect size, F(1,98) 282
=3.391, p = .069, n2 = .030. However, there was a significant main effect of time (before 283
and after), with a very small effect size, F(1, 98) = 5.166, p = .025, 2 = .003. There was also 284
a significant interaction effect between video content and time (before and after), witha 285
small effect size, F(1, 18) = 16.556, p =<.001, n2 = .012; the climate change group negative 286
affect scores were higher post video content exposure, while the non-climate change 287
group negative affect scores decreased post video content exposure (see Table 2). Please 288
see (Figure 1) plot showing the mean for the four conditions and non-parallel lines that 289
indicate an interaction effect [49]. 290

Table 2. Mean negative affect scores for data screening 1 before and after video exposure of climate 291

change and non-climate change content (with standard deviations). 292
Negative affect scores Negative affect Total
(pre) scores (post)
Climate change content 18.49 (8.18) 21.47 (9.14) 19.98 (8.77)
Non-climate change content 17.40 (7.94) 16.56 (8.37) 16.98 (8.12)
Total 17.95 (8.06) 19.02 (8.76)
293
Mean scores and interaction effects
22
247
o, 21
£ 20
2 19
Z 18:s
5 18
= 17 174
16:56
16
Pre Intervention Post Intervention
TIME
= Climate Change Content Non-Climate Change Content
294
Figure 1. Mean scores and interation effects pre and post intervention for negative affect (data set 295
1). 296
Data set 2: 297

There was no significant main effect of video content, with a very small effect size, 298
F(1, 98) = .287, p = .593, N2 =.003, and there was no significant main effect of time (before 299
and after), with a very small effect size, F(1, 98) = 1.787, p = .184, )2 =.002. There was also 300
no significant interaction effect between video content and time (before and after), witha 301
very small effect size, F(1,98)=.538, p=.465, n?=.0006; the climate change group positive 302
affect scores remained similar pre and post video content exposure, while the non-climate 303
change group positive affect scores scored similar to the climate change group pre-video 304
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content, the scores decreased compared to the climate change content post video content 305
exposure (see Table 3). 306

Table 3. Mean positive affect scores for data screening 2 before and after video exposure of climate 307

change and non-climate change content (with standard deviations). 308
Positive affect Positive affect
Total
scores (pre) scores (post)
Climate change content 27.55 (8.49) 27.16 (8.21) 27.35 (8.32)
Non-climate change content 27.06 (10.03) 25.76 (10.69) 26.41 (10.33)
Total 27.31 (9.26) 26.46 (9.45)

Data set 3: 309

There was a significant main effect of video content, with a medium effect size, F(1, 310
98) =7.455, p =.008, N2 =.006, and a significant main effect of time (before and after), with 311
a small effect size, F(1, 98) = 40.517, p = <001, n2 = .005. There was also a significant 312
interaction effect between video content and time (before and after), with a small effect 313
size, F(1,98)=13.658, p=<.001, n2 =.02; the climate change group intention scores were 314
higher post video content compared to pre-video content, whereas the non-climate change 315
content group intention scores remained similar pre and post video content, scoring lower 316
post video content compared to the climate change group (see Table 3). Please see (Figure 317
2) plot showing mean scores for the four conditions and non-parallel lines which indicate 318
an interaction effect [49]. 319

Table 3. Mean pro-environmental behavioural intention scores for data set 3 before and after video 320
exposure of climate change and non-climate change content (with standard deviations). 321

Pro-environmental Pro-environmental

behavioural inten- behavioural inten- Total
tion scores (pre) tion scores (post)
Climate change content 63.82 (9.42) 72.11 (12.52) 67.96 (11.79)
Non-climate change content 60.87 (11.94) 63.07 (12.76) 61.97 (12.34)
Total 62.35 (10.68) 67.59 (12.64)
322
Mean scores and interaction effects

74

72 =11
(%]
& 70
O 68
wv
Z 66
S 64
S e 63-07

62

60 60:87

Pre Intervention Post Intervention
TIME
= Climate Change Content Non-Climate Change Content
323

Figure 2. Mean scores and interation effects pre and post intervention for pro-environmental 324
intentions (data set 3). 325

4. Discussion 326
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The aims of the present study were to investigate the influence of climate change 327
content exposure on affect, and pro-environmental behavioural intentions, specifically, 328
whether increased awareness and knowledge influenced affect and behavioural inten- 329
tions. 330

The main findings of the study suggest that climate change video content exposure 331
and awareness do influence affect and pro-environmental behavioural intentions. The 332
findings showed that there was a significant influence of time on negative affect and pro- 333
environmental behavioural intentions before and after participants were exposed to cli- 334
mate change information, therefore time before and after content exposure influenced 335
both the negative affect and intention scores. More interestingly, there was a significant 336
interaction effect between the condition and time on both pro-environmental behavioural 337
intentions and negative affect scores. Specifically, participants in the climate change group 338
showed a significant difference in scores post-video exposure compared to the non-cli- 339
mate change video group. This was a key finding as it suggests that climate change video ~ 340
exposure negatively influences affect but also potentially influences pro-environmental 341
behavioural intentions. The significant results were mostly small or very small in effect 342
size, therefore they do not explain the full variation and other factors such as gender and 343
age need further study to establish causes of variation. 344

Consistent with research by Brulle et al., (2012), Clayton, (2020), Ogunbode et al 345
(2022) and Stewart, (2021), the current study supports previous research on the effects of 346
indirect climate change media exposure on negative emotional responses to climate 347
change [8,16,21,23]. The current study exposed participants to a brief 8.4-minute video of 348
climate change discussing the impacts and possible solutions that an individual can take 349
to lessen the effects. The results of this video exposure showed increased negative affect 350
post-exposure. The volume of content and its effect on the negative emotional responses 351
requires more investigation. Previous research found that attention paid to the content 352
rather than volume relates significantly to negative emotional responses. The current 353
study did not collate frequencies of exposure, so it was unknown how much exposure the 354
participants had prior to partaking in the study, however, it could be argued that the brief =~ 355
exposure in this study had an impact. It is difficult though to determine whether the cur- 356
rent findings resulted in a combined effect of previous and current exposure. 357

Attention to content is emphasised by existing research around climate anxiety, and 358
to a certain extent, the current study also verifies attention as a predictor of climate anxiety =~ 359
as per Ogunbode et al (2022) and Maran and Bergotti (2021). The findings could also lend 360
some support to stimulated self-efficacy and eco-paralysis [11]. For example, the current 361
study showed higher negative affect scores but also higher intentions to engage, which 362
could support that increased attention also increases self-efficacy [50]. This may also indi- 363
cate that the climate change content used in the study was appropriate for enhancing self- 364
efficacy and in turn the motivation of pro-environmental behaviours [14]. 365

The type of content that is linked to negative emotional responses remains somewhat 366
unclear in the literature. Previous research on the type of content found impact-related 367
information along with the amount of attention paid to it a predictor of climate anxiety 368
[21], whereas solution-based information was not significantly related. Furthermore, 369
other studies do not specify the type of content participants were exposed to [11]. The 370
current findings partially contribute to previous findings as the video content contained 371
both impact-related and solution-based content. However, it is uncertain how the impact 372
and solution-based information as independent factors influenced the negative affectand 373
intention scores. 374

One explanation of the current findings could be that young people, particularly fe- 375
males are more affected by a changing climate [2,9,10,27,29]. Furthermore, females are 376
more likely to exhibit greater levels of pro-environmental behaviour [28,36]. The popula- 377
tion sampled consisted of mainly adults under 35 with a mean age of 33, and it had pre- 378
viously been found that younger people, particularly young females showed higher levels 379
of climate change anxiety and climate-related concern [27,29]. Similarly, with gender, the 380
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current sample consisted of 71% of females so it could be said that this influenced the 381
intended behaviour scores post-exposure. Hence it was difficult to decipher how much 382
influence age and gender had on these findings. Furthermore, the study did not officially 383
measure climate anxiety but positive and negative affect therefore the different scales may 384
have yielded different results [51]. 385

In relation to knowledge and awareness of climate-related issues on mental health 386
and behaviour, previous literature described the inconsistencies around climate concerns, 387
awareness, and action [7]. The current study attempted to provide knowledge and aware- 388
ness of climate change effects, which showed an increase in intentions to behave pro-en- 389
vironmentally. In contrast to Zacher and Rudolph (2023), the current findings of higher 390
negative affect and pro-environmental behavioural intentions suggest that greater envi- 391
ronmental knowledge increases negative emotional responses instead of decreases. It 392
could be argued however that Zacher and Rudolph’s (2023) study was longitudinal and 393
utilised environmental test score data, which the current study did not. The increase in 394
environmental awareness appears to be an appropriate predictor of pro-environmental 395
behaviours through the increase in pro-environmental intention scores [52], and support 39
for significant links between problem awareness and intentions to engage in pro-environ- 397
mental behaviours, in turn predicting the likelihood of pro-environmental behaviour 398
[28,35,36]. The relationship between intention and behaviour is complex, and much of the 399
past research on behaviours and intentions found that whether a behaviour is carried out 400
is due to an individual’s perceptions of themselves and others, which is subjective. These 401
include a person’s individual sense of moral obligation [40], or self-identity [33,38,41]. This 402
makes it particularly difficult to pinpoint the cause and effect of behaviour. 403

It is acknowledged that behaviour was not measured in the current study, however, 404
a 6-12-month follow-up study should be conducted utilising the RPEBS [48] and the sub- 405
jective variables further explored. This would assess the validity and reliability of thenew 406
PEBI by establishing if the intended behaviours were carried out and establish whether 407
the intentions to behave remain over an extended period. 408

There are several limitations to the study, firstly, the validity and reliability of the 409
adapted PEBI scale require assessment. Moreover, self-report measures are susceptible of ~ 410
response biases [53]. The study consisted of a predominantly white British, female sample, 411
therefore more investigation is needed into the experiences of non-white samples, other 412
genders and those from developing countries and different cultures [54,55]. The use of 413
opportunity sampling may have limited the generalisability of the findings in the study, 414
hence the sample representation may not be representative of the general population [45]. 415
Due to the study being solely online, the environment where the study was conducted 416
was not controlled [56]. Hence, distractions when watching the video content were not 417
accounted for. Intervention contamination was not examined. In addition, the limited time 418
frame for climate change exposure made it difficult to assess how much effect 8-9 minutes 419
of video exposure had on participants. Furthermore, a measure relating to existing 420
knowledge of environmental issues as implemented by Zacher and Rudolph (2023), 421
would have been useful in drawing conclusions about its relation to emotions and pro- 422
environmental behaviour. Much of the literature focused on climate anxiety, therefore in 423
retrospect, it would have been useful to have measured climate anxiety specifically as a 424
separate variable, perhaps in addition to the PANAS [46]. The strength of the study was 425
that the findings of this study address links and gaps between mental health and climate 426
change highlighted by Lawrance et al., (2021) and Romeu (2021), by showing the effects = 427
of climate change information on negative affect [57]. The intervention was relatively sim- 428
ple, and due to it being solely online, could be completed anywhere in the world with 429
internet access and language provisions. Furthermore, it helps inform digital health tool 430
research, which currently has a big emphasis in the mental health and education field [55]. 431

In addition to the follow-up study, future research should investigate the type of con- 432
tent that influences negative emotional responses and behaviours; this could provide a 433
clearer explanation of self-efficacy and how content relates to both maladaptive and 434



Healthcare 2023, 11, x FOR PEER REVIEW 11 of 14

adaptive forms of climate anxiety. In relation to knowledge and awareness, as recently 435
suggested by Innocenti et al (2023) and Casalo et al (2019), it may be wise to create educa- 436
tion programmes to enhance public knowledge about environmental issues as it may fos- 437
ter pro-environmental behaviours [58]. Furthermore, sample data from developing coun- 438
tries and different cultural groups is needed to maximize the global impact. 439

5. Conclusions 440

This study investigated the influence of climate change content exposure on affect, 441
and pro-environmental behavioural intentions (PEBI), specifically, whether increased 442
awareness and knowledge influenced affect and behavioural intentions. Specifically, this 443
contributes to existing literature, and gaps around climate change information awareness 444
and positive and negative affect. The present results provide additional insights into the = 445
complexities between negative emotional responses, pro-environmental behavioural in- 446
tentions, and climate change video content exposure. The main findings from the present 447
study appear to show that climate change exposure and awareness do influence affectand 448
pro-environmental behavioural intentions. The results are mainly consistent with previ- 449
ous research, regarding climate change video content exposure, negative emotional re- 450
sponses and predicted behavioural intentions. However, subsequent research is required 451
on how the type of content exposure impacts behaviour. As the current study consisted 452
of participants from developed countries, future research should aim to recruit partici- 453
pants from developing countries to expand knowledge on the topic. Furthermore, a fol- 454
low-up study would validate the efficacy of the new PEBI scale and establish if the inten- 455
tions measured were manifested into behaviours. 456

Supplementary Materials: The following supporting information can be downloaded at 457
www.mdpi.com/ Video S1: Climate Change — We are the PROBLEM & the SOLUTION (Animated 458
Infographic) - YouTube; Video S2: World’s Most Modern Hotel | Doc Bites — YouTube. 459
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Appendix A 474
e  Scale 1: Recurring Pro-environmental Behaviour Scale (adapted PEBI version) 475

The participants were asked to rate intended behaviour (what behaviour they intend 476
to carry out and how often this occurs). and frequency on a 5-point Likert scale with 1 477

being ‘Never’, 2, ‘Rarely’, 3, ‘Sometimes’, 4, ‘Often’ and 5 being ‘Always’. 478
The list of the 21 items are as follows: 479
1. When you visit the grocery store, how often do you intend to use reusable bags? 480

2. How often do you intend to walk, bicycle, carpool or take public transportation in- 481
stead of driving a vehicle by yourself? 482
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How often do you intend to drive slower than 60mph on the highway?

How often do you intend to go on personal travel (non-business) air travel?

How often do you intend to compost your household food garbage?

How often do you intend to eat meat?

How often do you intend to eat dairy products such as milk, cheese, eggs, or yoghurt?

How often do you intend to eat organic food?

O ® N W

How often do you intend to eat local food?

10. How often do you intend to eat a home vegetable garden (during the growing sea-
son)?

11. How often do you intend to turn your personal electronics off or in low-power mode
when not in use?

12.  When you buy light bulbs, how often do you intend to buy high-efficiency compact
fluorescent (CFL) or LED bulbs?

13. How often do you intend to act to conserve water, when showering, cleaning clothes,
dishes, watering plants, or other uses?

14. How often do you intend to use aerosol products?
15. When you are in PUBLIC, how often do you intend to sort trash into recycling?
16. When you are in PRIVATE, how often do you intend to sort trash into the recycling?

17. How often do you intend to discuss environmental topics, either in person or with
online posts (Facebook, Twitter, etc.)?

18. When you buy clothing, how often do you intend it to be from environmentally
friendly brands?

19. How often do you intend to carry a reusable water bottle?

20. How often do you intend to engage in political action or activism related to protect-
ing the environment?

21. How often do you intend to educate yourself about the environment?
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