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Abstract

Background: Mentally-generated soothing imagery is a therapeutic
technique to support mental wellbeing, but some individuals may
require support using externally presented stimuli. Project Soothe was
launched to collect soothing images using a citizen science approach.
This online pilot study evaluated the first 575 soothing images
collected, examining: 1) if the images were perceived to be soothing;
2) if viewing the images had a positive impact on mood; and 3) if
mood effects were influenced by individual differences in age, gender
and depressive symptoms.

Methods: We recruited 1152 participants (13 - 79 years, M =
35.62, SD = 14.60; 77% female). Participants were randomly allocated
to one of 23 sets, each containing 25 images (n = 50 per set) and
asked to rate their emotional response (soothed, excited, and anxious)
to each image. Participants also reported their mood states pre- and
post-viewing the images (using the International Positive and
Negative Affect Schedule - Short Form).

Results: Project Soothe images were rated to be significantly
more soothing than anxiety- or excitement-inducing. Further, viewing
25 images was significantly associated with an increase in positive
affect and decrease in negative affect. These effects were associated
with age and depressive symptoms, with older individuals and those
with lower depressive symptoms being associated with more positive
changes in mood.

Conclusions: This pilot study provides preliminary evidence that these
soothing images can promote positive mood changes. Further work
can now replicate these findings in larger-scale studies with
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comparison groups and extended outcome variables. The images and
associated data have been made available in a data repository (OSF)
as a free resource for researchers and practitioners. It is hoped that
these images can be developed into useful therapeutic resources.
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Introduction

Mental imagery is characterised by representations and associ-
ated sensory stimuli recalled from memory, with the absence
of direct external stimuli (Pearson er al., 2015). It is thought
to be associated with emotion states (Holmes & Mathews, 2010)
and plays an important role in many different psychopatholo-
gies for, for instance, post-traumatic stress disorder and social
phobia (Hirsch & Holmes, 2007), where concern-related
imagery is believed to be involved in the development and
maintenance of these conditions (e.g., Ehlers & Clark, 2000).
This interconnection between imagery and emotion implies
that stimulating mental imagery can have a positive impact
on mood. Consistent with this, imagery evoked from posi-
tive picture-word cues has been shown to lead to increases in
positive affect (Pictet er al., 2011), and interventions involving
the generation of positive imagery have appeared to be poten-
tially beneficial for depression (Blackwell, 2021). In particu-
lar, individuals who experience greater vividness in mental
imagery were reported to benefit from a greater reduction
of depressive symptoms (Blackwell ez al., 2015). This implies
that individuals who struggle with generating mental imagery
may require additional support to benefit from this strategy
in therapies.

One strategy to assist those who struggle to produce mental
imagery could be to use positive external stimuli, as it is thought
that this could effectively support individuals to upregulate their
mood (Gilbert, 2007; Hackmann et al., 2011; Singer, 2006).
These hypothesized effects are consistent with Lang’s (1979)
bioinformational theory, which proposed that similar cogni-
tive networks underline processing of positive external stimuli
and positive mental imagery, stimulating similar emotional
responses. Indeed, research has suggested that externally pre-
sented images can be a reliable ‘sensory scaffold’ to stimu-
late episodic simulation and also user engagement in cognitive
training to reduce anxious thinking (Ji et al., 2020). However,
limited research has so far examined the effects associ-
ated with using positive externally presented stimuli, such as
photographs.

Through our research and public engagement programme
‘Project Soothe’ (projectsoothe.com), we have piloted a Citizen
Science methodological approach to collate a bank of sooth-
ing photographs submitted by the public. We specifically chose
to use a citizen science approach as there has been growing evi-
dence to suggest that, in addition to achieving our research
goals, it offers the added value of enhancing public’s aware-
ness and knowledge of science (in this case, health and men-
tal health) (Bonney er al., 2016). We further chose to collect
photographs that activate ‘soothing’ feelings as ‘soothe’ has
been proposed in Gilbert’s three-circle model of emotion
(Gilbert, 2009) to be a key affective system that balances the
other two affective systems of ‘threat’ and ‘drive’. In this
theoretical context, the threat system was proposed to denote
feelings associated with a threat response such as fear, anxiety
and anger, while the drive system embodies the motiva-
tion to achieve and is associated with feelings such as
excitement and anticipation. By contrast, feelings of soothe,
characterised by interconnected feelings of ease, relaxation and
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calmness, cultivated by safeness, contentment, and inner peace
(Mok et al., 2020), have been associated with decreased
self-criticism and increased compassion and self-compassion
(Gilbert, 2009; Gilbert et al., 2006; Gilbert & Irons, 2004;
Judge er al., 2012). It has been proposed that mental health
problems can arise if these systems become unbalanced.
Therapeutic techniques, such as those used in compassion-
focused therapy (CFT), have therefore been developed to
support individuals to activate soothing feelings to help rebal-
ance these innate systems and promote positive mental
wellbeing (Gilbert, 2009; Gilbert, 2014).

At the time of this study, we have collected over 500 sooth-
ing images from the members of the public from more than
30 countries. Our groundwork suggested that the everyday
experiences of soothing feelings resonate with that proposed
in theory (Mok et al, 2020), and that emotional responses
to externally presented Project Soothe images are similar to
mentally generated positive imagery (Wilson er al., 2018).
We have further demonstrated that both soothing images and
soothing sounds reduce negative mood states and increase
positive mood states (Witten er al., 2023). While these pre-
liminary findings suggest that Project Soothe images have the
potential to be developed into clinically useful resources
to boost mental wellbeing, we need to first validate the
images by testing if these images elicit the type of emotional
responses that they were intended to. Specifically, within the
theoretical context discussed above, the primary objec-
tive of this research was to test if Project Soothe images elicit
soothing feelings rather than the contrasting feelings asso-
ciated with the affective systems of threat and drive. As a
proof-of-concept study, our secondary aims were to exam-
ine if viewing the images would induce immediate positive
mood changes and explore if the findings would vary with
individual differences in demographic and clinical char-
acteristics (including age, gender, and level of depressive
symptoms). Based on existing literature and our ground-
work above, it was hypothesised that participants would feel
significantly more soothed than anxious or excited in response
to viewing the images, and that viewing Project Soothe
images would result in an increase in positive affect and
decrease in negative affect. The final aim was investigated for
exploratory purposes as there have not been sufficient pre-
vious research to formulate hypotheses around individual
differences.

Methods

Ethics approval statement

This study obtained ethical approval from the Department of
Clinical and Health Psychology Research Ethics Panel at the
University of Edinburgh and the School of Psychology and
Clinical Sciences Research Ethics Panel at the University
of Reading.

Participants

The sample included 1152 participants aged 13 — 79 years
M = 3562, SD = 14.60), with 892 (77.43%) partici-
pants self-identifying as female, 233 (20.23%) as male, 20
(1.73%) as other genders, and seven (0.61%) did not disclose
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their gender. The Patient Health Questionnaire-9 (PHQ-9;
Kroenke er al., 2001) indicates that depression scores ranged
from 0 to 27 (M = 7.01, SD = 6.04), with 520 (45.14%) hav-
ing scores below the cut-off for depression (0-4), 307 (26.65%)
having scores indicative of mild depression (5-9), 173 (15.02%)
having scores indicative of moderate depression (10-14), 87
(7.55%) having scores indicative of moderately severe depres-
sion (15-19), and 65 (5.64%) having scores indicative of severe
depression (20-27). Participants were recruited via social
media and listed on websites for Citizen Science projects. Writ-
ten informed consent was obtained from all participants. This
study obtained ethics approval from the relevant University ethics
committee.

Procedure

This study was conducted online using Online Surveys
(formerly Bristol Online Surveys). After reading the informa-
tion sheet and providing written informed consent, participants
completed demographic questions (as reported above). They
then completed the International Positive and Negative Affect
Schedule — Short Form (I-PANAS-SF; Karim er al., 2011),
followed by the image rating task, and then completing the
I-PANAS-SF again. Lastly, participants completed the PHQ-9
to index their level of depressive symptoms, which was
positioned at the end to avoid the risk that filling in a mood
questionnaire may bias the way participants reported their cur-
rent mood states. Details of the task and questionnaires are
described below.

Materials

Image ratings task. At time of this evaluation study, 575
images had been collected through the Project Soothe web-
site (projectsoothe.com) and were included in the image rating
task. Categorisation of these images identified themes relating
to water features (151), flowers and trees (112), landscapes (99),
animals (75), sky (53), other images (36), people (22), build-
ings (16), and snow (11), which was determined through
consensus coding of the most salient theme of each image. As
it was not feasible to ask participants to rate 575 images, prior
to the study the research team randomly allocated these images
into 23 sets of 25 images. Each set of 25 images was inserted
into one of the 23 surveys, which were otherwise identical. Par-
ticipants were allocated to image sets sequentially. In other
words, each image in the whole collection was rated by 50 par-
ticipants. In this task, participants were asked to view one set of
25 images, with the images presented in the same order for
each participant, and rate how ‘soothed’, ‘anxious’, and ‘excited’
they felt in response to looking at each image. These rat-
ings were on a seven-point Likert scale from 1 to 7 (‘not at all’
— ‘very much’), with higher scores relating to stronger affect.

The terms ‘soothed’, ‘anxious’, and ‘excited’ were chosen
as they are feelings proposed to be associated with the cor-
responding Soothe, Drive, and Threat affective systems

from Gilbert’s theory of compassion (Gilbert, 2009).

International Positive and Negative Affect Schedule — Short
Form (I-PANAS-SF). The I-PANAS-SF (Thompson, 2007)
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was used to measure positive and negative affect pre-viewing
and post-viewing the 25 images. Participants were asked to rate
to what extent they are currently experiencing positive mood
states (active, determined, attentive, inspired, alert) and nega-
tive mood states (afraid, nervous, upset, hostile, ashamed).
These 10 items were rated on a five-point Likert scale from
1 — 5 (‘not at all’ — ‘extremely’). Total scores were calculated
for positive affect and negative affect separately, each rang-
ing from 5 to 25, with higher scores reflecting greater posi-
tive or negative affect. The I-PANAS-SF has been shown
to have acceptable to good internal consistency for positive
affect (o = 0.75) and negative affect (o = 0.80) (Karim
et al, 2011). In our sample, we found the I[-PANA-SF to
have similarly good internal consistency for positive affect
(a=0.75 - 0.84) as well as negative affect (a0 = 0.85).

Patient Health Questionnaire — 9 (PHQ-9). The PHQ-9
(Kroenke er al., 2001) was used to assess levels of depres-
sion. It is a nine-item self-report questionnaire that measures
symptoms of major depressive disorder (MDD) in line with
the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5 American Psychiatric Association, 2013). Items
were rated on a four-point Likert scale from 0 — 3 (‘not at all’
— ‘nearly every day’) and respondents were asked to rate items
based on frequency of experience over the previous two weeks.
Total scores range from O — 27, with higher scores relating to
greater depression severity. The PHQ-9 has been shown to have
excellent internal reliability (o = 0.86 - 0.89) and discrimi-
nant validity (o = .95) (Kroenke er al., 2001). In our sample, the
PHQ-9 was found to have excellent internal consistency
(0.=0.89).

Analyses
Data processing and statistical analysis were conducted using
RStudio (RStudio Team, 2020) and JASP (JASP team, 2020).

Firstly, to examine the emotional responses to the Project
Soothe images (aim 1), we conducted a repeated measures
ANOVA to test if participants felt significantly more soothed
than anxious or excited from viewing the images, with emotional
valence (soothed, anxious, and excited) as the within-subject
factor, and including the image set number as a between-sub-
ject factor. Mauchly’s Test of Sphericity indicated that the
assumption of sphericity had been violated, y*2) =.242.724,
p < 0.001, therefore, Greenhouse-Geisser corrected results
were reported. The above analysis was based on a sam-
ple size of 50 (i.e., number of participants per image set). To
inform clinical and research application use of the images we
created a spreadsheet with the relevant descriptive data for
each image, which are ranked based on their mean rating
of soothed from the most soothing to the least soothing.

Secondly, to investigate if viewing 25 of the Project Soothe
images resulted in positive mood changes (aim 2), we con-
ducted two separate repeated measures ANOVAs to test if
there were changes in positive affect and negative affect
across time (pre-viewing images versus post-viewing images),
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again including set number as a between-subject factor.
This analysis was based on a sample size of 1152 (i.e., all
participants completed these measures regardless of set
number).

Thirdly, we conducted a series of analyses to explore if the
above results vary with individual factors, including age,
gender, and depression symptoms, (aim 3). Nonparametric
tests were used as the variables were not normally distributed.
These analyses were based on the full sample of 1152.
Before collapsing the data across sets, we tested if there were
significant differences in demographic characteristics between
sets. We examined age using a one-way ANOVA (with age as
the dependent variable and set number as the fixed-factor),
we examined gender frequencies between sets using a chi-
square analysis (only male and female participants were
included in the analysis due to small numbers of other
genders), and we examined depressive symptoms using a
chi-square and a one-way ANOVA (with PHQ-9 score as the
dependent variable and set number as the fixed-factor).

To examine age effects, we conducted a Spearman’s bivari-
ate correlation analysis to test if age was related to emotional
responses (feelings of soothed, anxious, and excited) from view-
ing the images. We further conducted two separate repeated
measures ANCOVAs to test if changes in positive and nega-
tive affect across time (pre-viewing images Vs post-viewing
images) were replicated when including age as a covariate.

To examine gender effects, we conducted independent-sample
Wilcoxon signed-rank tests to compare if mean soothed,
anxious, or excited ratings differed between male and female
participants. We further conducted two separate 2 (Time: pre-
viewing images and post-viewing images) X2 (Gender: female
and male) repeated measures ANOVAs to test if changes in
positive and negative affect across time were replicated when
including gender as a between-subject factor. Although not
all participants identified within a binary gender, we only
examined gender effects in females (n = 892) and males
(n = 233) due to too small numbers of other genders (n = 20)
or those who did not disclose their gender (n = 7).

To examine depressive symptom effects, we conducted a Spear-
man’s bivariate correlation analysis to test if PHQ-9 scores
were related to emotional response (feelings of soothed,
anxious, and excited) from viewing the images. We further
conducted two separate 2 (Time: pre-viewing images and
post-viewing images) x 2 (Depression level: symptomatic and
asymptomatic) repeated measures ANOVAs to test if changes
in positive and negative affect across time were replicated
when including depression level and set-number as between-
subject factors. Groups based on level of depressive symptoms
were established as symptomatic (n = 632), which included
those who scored as above the cut-off for having mild or
higher level of symptom severity a on the PHQ-9 (score >
5), and as asymptomatic (n = 520), which included those
who scored as having few or no depressive symptoms (score
0-4). We collapsed the categories this way because individual
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level of symptom severity did not contain sufficient cases to
be statistically powered. To further examine the potential rela-
tionship with level of depressive symptoms, we supplemented
the above by conducting two separate repeated measures
ANCOVAs to test if changes in positive and negative affect
across time (two levels: pre-viewing images and post-viewing
images) were replicated when set number was entered as a
between-subject factor and the PHQ-9 scores were entered
as a covariate.

Results

Aim 1: Analyses to test the emotional responses to
Project Soothe images

Table 1 reports descriptive statistics for the overall soothed,
anxious, and excited ratings for the images. The spread of
data (SD and IQR) was larger for soothed ratings than for
anxious and excited, indicating larger individual differences
in the soothing effect of looking at the images.

The results indicated that there was a significant main effect
of emotional valence, F(1,81) = 510.134, p < 0.001, n? = .161.
Post  hoc comparisons indicated that ratings of soothed
M = 3.69, 95% CI: LL = 3.60, UL = 3.79) were significantly
higher than ratings of anxious (M = 1.57, 95% CI: LL = 1.48,
UL = 1.66, p, . < 0.001) and ratings of excited (M = 2.09,
95% CI: LL = 2.00, UL = 2.18, p, . < 0.001) in response to
viewing the images. Additionally, ratings of anxious were
significantly lower than ratings of excited (p,, < 0.001) from
viewing the images (Figure 1). As for set number effects, there
was a significant emotional valence x set number interaction,
F(1,81) = 3.767, p = 0.027, n*> = 0.001. Therefore, three
separate one-way ANOVAs were then performed to compare
ratings of soothed, anxious, and excited between the 23
sets, with set number as the between-subject factor. Rat-
ings of soothed was not found to be significantly different
based on the set completed by participants, F(22,1129) = 1.05,
p = 0.403, similarly for ratings of excited, F(22,1129) = 1.05,
p = 0.395. However, there were significant differences in rat-
ings of anxious depending on the set completed by participants,
F(22,1129) = 1.68, p = 0.025, n?> = 0.032. This suggests
that the set number completed by participants depending
on their random allocation only affected the feelings of anxiety.

As hypothesised, the images were perceived to be signifi-
cantly more soothing than anxious or exciting. To facilitate

Table 1. Descriptive statistics for overall soothed,
anxious, and excited ratings for the soothing images
(n =1152). SD: standard deviation; IQR: interquartile range.

Range Mean SD Median IQR
Soothed 1.34-552 377 0.84 3.88 1.15
Anxious 1.12-328 1.64 035 1.54 0.44
Excited 1.26-3.68 215 045 2.10 0.61
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Soothed

Excited

Anxious

Emotional Valence

Figure 1. Box plot showing the median emotional valence (soothed, anxious, and excited) and inter quartile range from viewing

the images. Error bars denote the upper and lower quartiles.

future research and clinical use of these images, we provided
a ranking of all images from the most to the least sooth-
ing, based on their mean soothing rating. Table 2 depicts the
descriptive data for the top 5 most soothing images (Table 3;
Extended data [Project Soothe, 2023]) and the lowest 5
soothing images (Table 4; Extended data [Project Soothe,
2023]). A full spreadsheet with descriptive information for
all images is included in the repository alongside the images
(OSF, Underlying datay).

Aim 2: Analyses to test if viewing the images induces
positive mood changes

Based on the whole sample (N = 1152) and controlling
for set number as a between-subject factor, results relating
to positive affect indicated a significant main effect of time
(F(1,1129) = 8093, p < 0.001, n*> = 0.009), suggesting a
significant increase in positive affect from pre-viewing
(M = 1436, 95% CI: LL = 14.12, UL = 14.59) to post-viewing
images (M = 15.15, 95% CI: LL = 14.90, UL = 15.40, p,
< 0.001) (Figure 2). Additionally, there was no significant
time x set number interaction (F(22,1129) = 0.53, p = 0.963),
indicating that the increase in positive affect was not influenced
by set number.

Results relating to negative affect indicated a significant main
effect of time (F(1,1129) = 132.206, p < 0.001, n> = .016),

suggesting a significant decrease in negative affect from
pre-viewing (M = 7.37, 95% CI: LL = 7.17, UL = 7.58) to post-
viewing images (M = 6.56, 95% CI: LL = 6.40, UL = 6.72)
across the sample when controlling for set number (p, , < 0.001)
(Figure 2). Additionally, there was no significant interaction
effect between time X set number (F(22,1129) = 0.93, p =
0.553), indicating that the decrease in negative affect was not
influenced by set number.

See Figure 2 for a graphical representation of the above main
effects of time.

Aim 3: Exploratory analyses to test if the findings varied
with individual differences

Mean age of the participants was found to be significantly
different between set number groups (F(22,1129) = 6.225,
p < 0.001, n* = 0.108). There were no significant gender dif-
ferences across set number groups (X?*(22, 1125) = 26.273,
p = 0.240). As for depressive symptoms, mean PHQ-9 scores
were found to be significantly different between set number
groups (F(22,1129) = 1.674, p = 0.026, n*> = 0.032) and the fre-
quency of participants who were symptomatic/asymptomatic
was also significantly different across set number groups
(X*(22, 1125) = 42.159, p = 0.006). Therefore, set number
was controlled for in subsequent analyses relating to age and
depressive symptoms.
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Table 2. Mean, standard deviation, median, and interquartile range of emotional valence (soothed,
anxious, and excited) from viewing the images (n = 50 per image). M: mean; SD: standard deviation; Mdn:

median; IQR: interquartile range.

Image Image Soothed
number rank

M SD Mdn IQR
569 1 552 147 6 2.75
472 2 5.5 149 6 2
419 3 54 164 6 2
410 3= 54 164 6 2
287 5 538 144 6 1
152 571 166 1.08 1 1
80 572 1.64 126 1 1
22 573 1.6 1.1 1 1
189 574 146 1.09 1 0
322 575 134 077 1 0

Age effects. In relation to emotional responses, we found
a significant positive correlation between age and soothed
ratings (r, = 0.065, p = 0.026) and a significant negative
correlation between age and anxious ratings (r, = -0.222,
p < 0.001), as well as age and excited ratings (r, = -0.145,
p < 0.001). These findings suggest that the older participants
reported feeling more soothed and less anxious or excited
from viewing the images than the younger participants.

As for mood changes across time, ANCOVAs with age
added as a covariate and set number as a between-subject
factor replicated previous analyses, suggesting an increase
in positive affect (F(1,1128) = 6.46, p = 0.011, n* = 0.000)
and decrease in negative affect (F(1,1128) = 51.00, p < 0.001,
n? = 0.006) across time. Additionally, there was no signifi-
cant time X age interaction (F(1,1128) = 0.57, p = 0.450) for
positive affect, indicating that the increase in positive affect
showed no association with age. By contrast, there was a sig-
nificant time x age interaction (F(1,1128) = 10.18, p = 0.001,
n?> = 0.001) for negative affect, indicating that the decrease
in negative affect varied with age. There was no sig-
nificant time x set number interaction for positive affect
(»p > 0.05) or negative affect (p > 0.05). Post hoc bivariate
correlation analysis indicated a significant positive correla-
tion between change in negative affect across time and age
(r, = 0.100, p < 0.001), driven by older individuals reporting
greater reduction in negative affect from viewing the images
than younger individuals.

Gender effects. In relation to emotional responses, we found
no significant gender differences for ratings of soothed
(Z(1152) = 108786.5, p = 0.270), anxious (Z(1152) = 100078.5,
p = 0.384), or excited (Z(1152) = 97161.0, p = 0.1206),
suggesting that emotional responses were not associated
with gender.

Anxious Excited

M SD Mdn IQR M SD  Mdn IQR
134 080 1 0 242 159 2 2.75
134 082 1 0 2.9 190 3 3
124 077 1 0 228 183 15 2
136 083 1 0 192 148 1 1.75
126 066 1 0 282 205 2 3
138 090 1 0 2.3 oS | 2
128 078 1 0 188 130 1 1
132 084 1 0 176 136 1 1
132 074 1 0 2.5 172 2 2
316 201 3 4 1.4 086 1 0

Regarding mood changes across times, repeated-measure

ANOVAs with gender entered as a between-subject factor
replicated earlier analyses, suggesting an increase in positive
affect (F(1,1123) = 49.13, p < 0.001, n* = 0.005) and
decrease in negative affect (F(1,1123) = 86.86, p < 0.001,
n? = 0.011) across time. Additionally, there was no signifi-
cant time x gender interaction for positive affect (F(1,1123)
= 0.16, p = 0.694) or negative affect (F(1,1123) = 0.00,
p = 0.979), suggesting that the current findings are independent
of the effects of gender.

Depression symptom effects. In relation to emotional responses,
we found a significant negative correlation between PHQ-9
score and soothed ratings (r, = -0.069, p = 0.019) and a sig-
nificant positive correlation between PHQ-9 score and
anxious ratings (r, = 0.292, p < 0.001), as well as excited rat-
ings (r, = 0.062, p = 0.036). These findings suggest that indi-
viduals with higher levels of depressive symptoms perceived
the images as less soothed and more anxious and excited than
individuals with lower levels of depressive symptoms.

As for mood changes across time, repeated measures ANOVAs
with depression symptom level and set number entered as
a between-subject factors replicated earlier analyses sug-
gesting an increase in positive affect (F(1,1106) = 78.29,
p < 0.001, n* = 0.008) and decrease in negative affect (F(1,1106)
= 111.75, p < 0.001, n* = 0.014) across time. There was no
significant interaction involving set number for positive
affect (F(22,1106) = 0.78, p = 0.758) or negative affect
(F(22,1106) = 0.89, p = 0.602). Additionally, there was no
significant interaction effect between time x depression level
(F(1,1106) = 0.77, p = 0.381) for positive affect. However,
there was a significant interaction effect between time x
depression level (F(1,1106) = 35.24, p < 0.001, n* = 0.004)
for negative affect, indicating that the decrease in
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Table 3. Top 5 soothing images. Table 4. Bottom 5 soothing images.
Rank Image number Image Rank Image number Image
1 569 571 152
572 80
2 472
3 419
573 22
3= 410
574 189
> 287 575 322
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Mean negative affect score

Pre Post

Figure 2. Mean positive and negative affect scores pre-viewing and post-viewing the soothing images when controlling for set

number. Error bars denote standard deviation.

negative affect was greater for symptomatic participants than
asymptomatic participants (p, < 0.001).

Repeated measures ANCOVAs findings an increase in posi-
tive affect (F(1,1128) = 21.64, p < 0.001, n* = 0.002)
and a decrease in negative affect (F(1,1128) = 7.03,
p = 0.008, n?> = 0.000) across time. There were no signifi-
cant interactions involving set number for positive affect
(p > 0.05) or negative affect (p > 0.05). Additionally, there was no
significant time x PHQ-9 interaction (F(1,1128) = 2.34,
p = 0.126) in relation to positive affect. However, there was
a significant time x PHQ-9 interaction (F(1,1128) = 41.49,
p < 0.001, n*> = 0.005), indicating that decreases in negative
affect across time was associated with PHQ-9 score.

Discussion

Project Soothe was designed to collect images that can be
used in research and therapies; in particular, it focused on
soothing images in line with Gilbert’s (2009) model of emo-
tion. The current study was conducted to evaluate if the
images collected from members of the public generate
soothing effects and positive mood changes. Our key find-
ings provide preliminary evidence that the collected images,
gathered using an innovative Citizen Science method, were
indeed perceived to be more soothing as intended than the
contrasting emotional responses (namely anxious and excited)
proposed in the theoretical model. Although we observed set
number to be associated with anxious ratings, suggesting dif-
ferences depending on the set of images participants were
allocated to view, this is likely to have been driven by the
fact that relatively few participants experiencing anxiety
in response to images, and only specific images in specific
sets inducing these feelings. In line with Open Science

framework and to facilitate future use of images by research-
ers and practitioners, based on findings of this study, we have
ranked the images from the most soothing to the least soothing.
The images alongside the descriptive statistics and rank-
ing of these images can now be found in the data repository
(OSE, Underlying data) as a freely available and accessible
resource.

Encouragingly, our findings suggest that viewing 25 images
randomly selected from the collection led to a significant
increase in positive affect and decrease in negative affect.
Mentally-generated soothing images have been routinely
used in CFT (Gilbert, 2009) and our findings extended the
literature by suggesting that externally presented soothing
images can also elicit positive mood states. As a pilot study,
we evaluated the effects using a simple pre- and post-design,
thus limiting our ability to rule out the possibility that the
positive outcomes were due to factors unrelated to viewing
the soothing images. Nevertheless, it is encouraging to note
that our findings were consistent with our recent study that
included a comparison group and extended outcome measures
(Witten et al., 2023) and, together, suggest that upon further
research Project Soothe images have potential to be developed
as a self-help tool or be integrated into relevant existing
therapeutic approaches. The fact that the images were submit-
ted by members of the public using a Citizen Science methodol-
ogy further suggests the potential of encouraging individuals
and communities to share soothing images for wellbeing
purposes.

Although mood improvements from viewing the images
was consistent throughout our analyses, our findings indi-
cated that the strength of effects may vary with individual

Page 9 of 19


https://osf.io/dra2b/

differences. Our findings suggest that effects were
consistent across male and female genders, although we
were not able to examine effects outside the gender binary
due to small sample sizes. However, there were some differ-
ences attributed to age and depressive symptoms. Firstly, our
findings indicate that older adults perceived the images to
be more soothing and reported a larger reduction in nega-
tive affect after viewing 25 images. This may be due to a
positivity effect across development, in which older adults
have been observed to be more likely to remember and
attend to positive stimuli, compared to younger ages who
appeared to be more biased towards negative stimuli
(Carstensen & DeLiema, 2018). Secondly, our results pre-
liminarily suggest that individuals with and without depres-
sive symptoms can benefit from viewing soothing images,
although the effects seem to be stronger in those with
lower or no symptoms. This is in line with previous
research that suggests depression is associated with reduced
responsiveness to positive stimuli (Dunn er al, 2004;
Wilson er al., 2018). It may also suggest that individu-
als with higher level of depressive symptoms would require a
higher ‘dose’ (e.g., more images or longer duration of expo-
sure) to experience the same level of mood effects. Taken
together, viewing Project Soothe images appears to have
an overall effect for inducing soothing feelings and posi-
tively impacting mood. It should however be noted that
these individual differences, though statistically significant,
were only of small effect sizes and hence the observations
here are only tentative.

Furthermore, although viewing Project Soothe images was
found to have a positive influence on mood consistently in
our results, mean ratings of soothed in response to the indi-
vidual images were lower and had more variability between
individuals than anticipated. This may suggest that the images
may not be inducing positive mood changes through stimulat-
ing the soothing system as theoretically predicted; instead, the
mood changes may perhaps be associated with other under-
lying mechanisms and corresponding positive emotions.
For instance, as pre- and post-affect was measured using
the I-PANAS-SF (Karim et al, 2011), this could sug-
gest that the increases in positive affect from view-
ing the images are due to other emotional mechanisms as
associated with ‘active’, ‘determined’, ‘attentive’, ‘inspired’,
and ‘alert’ (which were the items of the scale). Alterna-
tively, viewing the images may be subject to a ‘dosing effect’
whereby soothing effects resulting from the images is cumu-
lative, thus images may not be perceived as soothing in
isolation, but can stimulate the soothing system when viewed
collectively. Due to these questions raised, we have ranked
the images and reported the 25" percentile in the full spread-
sheet (available via OSF) to help clinicians and research-
ers identify the images that are more commonly perceived
as soothing. This may be particularly helpful for clini-
cians at the start of intervention before individual prefer-
ences could be explored. It would also be beneficial for future
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research to understand more about the mechanisms of
change that underlie the positive effects of the Project Soothe
images observed here. Of note, since the current study, we
have conducted further studies to identify how the effects
of Project Soothe images could be boosted and our prelimi-
nary results suggest that combining them with mindful breath-
ing exercises could offer additional mood benefits (Grace and
Chan, under review).

Limitations and future directions

In this study, as acknowledged above, we had only com-
pared mood states from before to after viewing the images
using brief mood measures; hence we are unable to rule out
other factors (such as distraction) that might have contrib-
uted to the changes observed. However, we have now con-
ducted further studies with comparison groups and extended
outcome measures. Furthermore, we positioned the depression
scale towards the end of the study to reduce the possibil-
ity that filling in a mood questionnaire may create a tempo-
rary mood induction effect on participants. However, it is also
possible that participants’ improved mood states may have
influenced their self-reported depression Although
the PHQ-9 asks about experiences over the past two
weeks, and hence should reflect participants’ current level
of depressive symptoms without being influenced by the
order of administration within a single sitting, our findings
regarding the role of depressive symptoms should nonethe-
less be interpreted with caution. Furthermore, future research
should aim to examine the effect of these images in a clini-
cal population to further inform the feasibility and poten-
tial of applying these images therapeutically. Finally, the
magnitude of the mean changes in positive and negative
affect are relatively small and as we have only so far exam-
ined state affect, it is not yet known whether the images
can be used to induce longer-term beneficial effects beyond
temporary changes in mood states. To facilitate further
research development, we have created a ranked list that
highlights the most soothing images and made this data and
the images freely available in an open access platform.

SCores.

Conclusions

The results of this study and database of soothing images
open interesting future directions for both experimental
and clinical research. The current evaluation of the Project
Soothe images suggests that they are viable external stimuli
to bring about soothing feelings, increase positive affect and
reduce negative affect. These effects appear to be stronger
in older people and those with lower depressive symptoms.
These preliminary findings provide proof-of-concept evi-
dence that, upon further research and evaluation, Project
Soothe images have the potential to be developed as
therapeutic resources. To facilitate further research and inter-
vention development, the images are now freely available
in the data repository (OSF) that can be used by researchers
and practitioners.
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Data availability

Underlying data

Open Science Framework: Project Soothe: A pilot study evalu-
ating the mood effects of soothing images collected using a citi-
zen science approach, https://doi.org/10.17605/OSF.I0/2EGZT
(Project Soothe, 2023)

This project contains the following underlying data:

- ProjectSootheImageRanking.xls
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This project contains the following extended data:
- Extended data

Data are available under the terms of the Creative Commons
Attribution 4.0 International license (CC-BY 4.0).
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This paper reports on emotion ratings and mood impacts of the Project Soothe image dataset.
This study is important in that it aims to evaluate whether a) the Project Soothe images are
soothing; and b) whether viewing such images have beneficial mood impacts. The manuscript is
clearly written and the study is straight forward and well conducted. I have the following queries
that I consider important to address in order to help readers understand the study and interpret
the implications of its findings.

Key query:

My main query concerns the finding that viewing 25 Project Soothe images led to significant
increases in positive affect and significant decreases in negative affect. Although the finding is
statistically significant, this should not be interpreted out of context, as the sample size was large
(N =1152), and the magnitude of score change was miniscule. I.e. mean scores in positive affect
increased from 14.36 to 15.15, and the negative affect scores decreased from 7.37 to 6.56, as
measured by the PANAS-SF and depicted in Figure 2.

o It would seem important not to only focus on the statistical significance of this effect, but
rather to a) report and focus interpretation on effect size; b) to contextualise the rating
scores in relation to the PANAS-SF rating scale, i.e. what does a score of 15.15 mean?; c)
discuss the size of the emotion change and how it relates to the ultimate purpose of Project
Soothe, i.e. as a clinical tool to increase positive affect and reduce negative affect.

Other queries:

Introduction: The introduction is brief and succinct, which is appropriate given the focus of the
study was to evaluate the image dataset.
> Twas slightly surprised to see the first half of the introduction being devoted to mental
imagery, as the study itself does not test any hypotheses concerning mental imagery.
Please consider moving this content to later parts of the introduction, as a secondary focus.
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Relatedly, although the purpose of the Project Soothe project has been described in
previous papers, it is worth considering opening the introduction with this information,
most of which are contained in the final paragraph.
Method:
o Sample size - can the authors please explain how the total sample size was arrived at, and
how the set sample size of N = 50 was arrived at.

> Image ratings task - it would be good to see information on a) exact instructions given to
participants; b) how long participants were given to rate each image, and whether viewing
time was standardised/constrained or not.

PHQ depression scale - please can the authors clarify a) why the PHQ scores were
categorised into binary bins (Symptomatic vs. Asymptomatic), as it is also analysed as a
continuous score in the correlational analyses with emotion ratings; and b) how this
categorisation was done and the justification for this.

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Partly

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Cognition and emotion; information-processing biases; mood and anxiety;
mental imagery

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Author Response 12 Feb 2024
Keren MacLennan
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Thank you for taking the time to review our paper and for your very helpful comments. We have
submitted a revised manuscript and have addressed your comments point by point below. Key
query: My main query concerns the finding that viewing 25 Project Soothe images led to
significant increases in positive affect and significant decreases in negative affect. Although
the finding is statistically significant, this should not be interpreted out of context, as the
sample size was large (N = 1152), and the magnitude of score change was miniscule. Le.
mean scores in positive affect increased from 14.36 to 15.15, and the negative affect scores
decreased from 7.37 to 6.56, as measured by the PANAS-SF and depicted in Figure 2. It
would seem important not to only focus on the statistical significance of this effect, but
rather to a) report and focus interpretation on effect size; b) to contextualise the rating
scores in relation to the PANAS-SF rating scale, i.e. what does a score of 15.15 mean?; c)
discuss the size of the emotion change and how it relates to the ultimate purpose of Project
Soothe, i.e. as a clinical tool to increase positive affect and reduce negative affect.

o We have more strongly reported the effect sizes in the results section and have added
further discussion around the interpretation of the effect sizes. As this was an initial
evaluation of the entire image bank, it is understandable that effect sizes may not be
large. Especially as participants would have been exposed to images with varying soothing
effects. The images rated as being most soothing can now be tested further in future work,
perhaps in comparison to least soothing, to see if these effects are replicated with larger
effect sizes. We have also contextualised the PANAS-SF scores to highlight that we further
need to understand effects in clinical populations. We have added additional discussion of
this to the paper: “Taken together, viewing Project Soothe images appears to have an
overall effect for inducing soothing feelings and positively impacting mood. It should
however be noted that these individual differences, though statistically significant, were
only of small effect sizes and hence the observations here are only tentative. This may be
due to the fact that as this study aimed to evaluate the image bank, participants would
have been exposed to a mixture of images with differing soothing effects. Additionally,
scores on the PANAS-SF indicate that the participants were generally in a positive mood
state pre-viewing the images, scoring on average 14.36 for positive affect and 7.37 for
negative affect (possible range for each subscale: 5 - 25). Future work can now utilise the
newly established most and least soothing images, and examine in clinical populations, to
test if results are replicated with greater effect sizes.”

Other queries: Introduction: The introduction is brief and succinct, which is appropriate
given the focus of the study was to evaluate the image dataset. I was slightly surprised to
see the first half of the introduction being devoted to mental imagery, as the study itself
does not test any hypotheses concerning mental imagery. Please consider moving this
content to later parts of the introduction, as a secondary focus. Relatedly, although the
purpose of the Project Soothe project has been described in previous papers, it is worth
considering opening the introduction with this information, most of which are contained in
the final paragraph.

o To address these points, we have reordered the focus of the introduction so that we start
by describing Project Soothe and theory underpinning this, and then we describe the links
to mental imagery approaches used therapeutically.

Method: Sample size - can the authors please explain how the total sample size was arrived
at, and how the set sample size of N = 50 was arrived at.

o We have included this in the limitations as it was an initial validation study and we did not
have information related to relevant effect sizes: “Additionally, as this study was our first
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attempt in evaluating the effects of the bank of images, we did not have the relevant data
(e.g. effect sizes) to perform an a priori sample size calculation, but the reported effect
sizes can be used in future research.”
Image ratings task - it would be good to see information on a) exact instructions given to
participants; b) how long participants were given to rate each image, and whether viewing
time was standardised/constrained or not.

o We have now included this information: “The instructions as the commencement of this
task were: “You will now be shown a collection of images for you to evaluate. For each
image, please take a moment to consider how soothed, anxious and excited the image
makes you feel. Then, use the scales under each image to rate your feelings.” Participants
were able to view the images an unconstrained amount of time before providing their
ratings.”

PHQ depression scale - please can the authors clarify a) why the PHQ scores were
categorised into binary bins (Symptomatic vs. Asymptomatic), as it is also analysed as a
continuous score in the correlational analyses with emotion ratings; and b) how this
categorisation was done and the justification for this.

o We have added further information in the Analysis section to clarify this: We collapsed the
categories this way due to the data being from a non-clinical sample and therefore higher
levels of symptom severity did not contain sufficient cases to be statistically powered. To
further examine the potential relationship with level of depressive symptoms, we
supplemented the above by conducting two separate repeated measures ANCOVASs to test
if changes in positive and negative affect across time (two levels: pre-viewing images and
post-viewing images) were replicated when set number was entered as a between-subject
factor and the PHQ-9 scores were entered as a covariate. The utility of examining
depressive symptoms from a categorical and continuous perspective is that the PHQ-9 is a
measure often used in clinical practice (e.g. IAPT service), where categories are used.
Therefore, conducting analyses using categories of symptomatic vs asymptomatic would
provide practitioners information that can be more easily interpreted in clinical contexts.
At the same time, by categorising scores and collapsing groups like this, we would not be
able to provide more precise findings regarding the association with the exact level of
depressive symptoms. Therefore, we also performed analyses where PHQ scores were used
as a continuous variable.
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Oxford Institute of Clinical Psychology Training and Research, Medical Sciences Division, University
of Oxford, Oxford, England, UK

This study is very interesting and novel, and I think that it will appeal to a wide range of audiences.
The study was conducted using rigorous methodological approaches.

I have only a few minor comments/suggestions.

Introduction: Good overview of the literature and well-written.

o TIam finding the last paragraph a bit difficult to read. It starts with the present, and then
describes your previous work that informed the current study. I wonder if it would read
easier if you would re-structure it (i.e., starting with your groundwork that informed your
current study)? I would also suggest splitting the last paragraph in two paragraphs - first
one describing your previous work/why the need for your current study and the second
paragraph specify this study’s aims.

Methods: In general, clear and well-written. It's also great to see the project published on the OSF.
o Iwould like to see a bit more info on how participants were approached (e.g., which social
media; what was a recruitment window).

> Was the sample size pre-determined (a priori). If so, can you please add the details.

> Also, I would find it helpful to know more about the age distribution (e.g., % of people in
different age groups or perhaps use Median instead of Mean) - especially given that the age
was an important covariate and that the study was conducted via social media/websites,
which generally appeal more to younger generations.

> Analyses are very detailed, which is good. However, I have a few questions/comments to
make this section a bit clearer - is there any reason that the whole sample was included for
aim 2 and subsets of 50 for aim 1? Also, for aim 3, please specify which variables were not
normally distributed (especially as you then continue with using ANOVAs, which are
parametric tests).
Results: Results are clear and well-structured.

Discussion: The narrative in discussion follows nicely from previous sections. I have a couple of
comments and suggestions to make this section a bit ‘stronger”:
> Third paragraph - you talk about ‘older adults’ - see my comment above - it's important to
speC|fy what do you mean by this (i.e., age range or people over certain age).
> Twould like to see a paragraph about implications - i.e., beyond clinical work. I think that
there is a line of argument around thinking about using compassionate images as a
preventive strategy (perhaps in younger people/schools), given that the effects seem to be
more pronounced for those who do not need a clinical intervention (i.e., those with low
scores on PHQ-9). Also, it would be good to expand the paragraph on future research - e.qg.,
repeated exposure to images and follow-up measures of mood; measuring different
symptoms (not just depressive symptoms) etc.

Is the work clearly and accurately presented and does it cite the current literature?
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Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Child and adolescent mental health; clinical psychology; early intervention in
psychosis/ARMS

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Keren MacLennan

Authors comments are in red. Thank you for taking the time to review our manuscript and
for your helpful comments. We have re-submitted a revised manuscript and addressed your
comments point by point below. Introduction: Good overview of the literature and well-
written. I am finding the last paragraph a bit difficult to read. It starts with the present, and
then describes your previous work that informed the current study. I wonder if it would
read easier if you would re-structure it (i.e., starting with your groundwork that informed
your current study)? I would also suggest splitting the last paragraph in two paragraphs -
first one describing your previous work/why the need for your current study and the second
paragraph specify this study’s aims.
We have now taken your feedback onboard. Specifically, we have reordered the focus
of the introduction in alignment with Reviewer 2 (JLJ) so that we start by describing
Project Soothe and theory underpinning this, and then we describe the links to
mental imagery approaches used therapeutically. The final paragraph is now only
describing this study’s aims. We hope the re-structuring of the introduction has
improved clarity in line with both reviewers’' comments.
Methods: In general, clear and well-written. It's also great to see the project published on
the OSF. I would like to see a bit more info on how participants were approached (e.qg.,
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which social media; what was a recruitment window).

o We have included information of the social media sites that were used for
recruitment (i.e. Twitter, Facebook). We have also added details about the
recruitment window for this study: “Participants were recruited via social media
(Twitter, Facebook) and listed on websites for Citizen Science projects. Recruitment
and data collection for 12 months, between May 2017 and May 2018.”

Was the sample size pre-determined (a priori). If so, can you please add the details.

o This study was our first attempt in evaluating the effects of the bank of images we
collected. As such, we did not have the relevant data (e.g. effect sizes) to perform a
priori sample size calculation. We have now acknowledged this as a limitation of the
study in Discussion.

Also, I would find it helpful to know more about the age distribution (e.g., % of people in
different age groups or perhaps use Median instead of Mean) - especially given that the age
was an important covariate and that the study was conducted via social media/websites,
which generally appeal more to younger generations.

o Median age distribution has now been included alongside the mean.

Analyses are very detailed, which is good. However, I have a few questions/comments to
make this section a bit clearer - is there any reason that the whole sample was included for
aim 2 and subsets of 50 for aim 1? Also, for aim 3, please specify which variables were not
normally distributed (especially as you then continue with using ANOVAs, which are
parametric tests).

o As outlined in the materials section, each image was viewed by 50 participants as
they were randomly allocated to an image set. Therefore, aim 1 has an n = 50 for
each image. Whereas aim 2, which is non-image specific, included the full sample. We
have now elaborated this further to clarify this in the analysis section: “The above
analysis was based on a sample size of 50 as it relates to the data available for each
image (i.e., the total number of participants assigned to each image set).”

o We have also now specified the variables that were not normally distributed, namely
age and depressive symptoms. It was deemed appropriate to use parametric tests as
ANOVA is robust to non-normally distributed data and the sample size was
sufficiently large.

Discussion: The narrative in discussion follows nicely from previous sections. I have a couple
of comments and suggestions to make this section a bit ‘stronger”: Third paragraph - you
talk about ‘older adults’ - see my comment above - it's important to specify what do you
mean by this (i.e., age range or people over certain age).

o We have reworded this to more accurately reflect the findings of the study. Age was
simply a covariate in this study and future work should explore the effect of age
further. “Firstly, our findings indicate that age is positively associated with the
perception of the images to be more soothing and a greater reduction in negative
affect after viewing 25 images. This may be due to a positivity effect across
development, in which older adults have been observed to be more likely to
remember and attend to positive stimuli, compared to younger ages who appeared
to be more biased towards negative stimuli ( Carstensen & DeLiema, 2018). However,
as age in our study was skewed towards younger adults, future work should seek to
understand if effects differ across different age ranges.”

I would like to see a paragraph about implications - i.e., beyond clinical work. I think that
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there is a line of argument around thinking about using compassionate images as a
preventive strategy (perhaps in younger people/schools), given that the effects seem to be
more pronounced for those who do not need a clinical intervention (i.e., those with low
scores on PHQ-9). Also, it would be good to expand the paragraph on future research - e.g.,
repeated exposure to images and follow-up measures of mood; measuring different
symptoms (not just depressive symptoms) etc.

o We have moved down the second paragraph that discusses implications and have
expanded to include reflections beyond clinical work: “Encouragingly, our findings
suggest that viewing 25 images randomly selected from the collection led to a
significant increase in positive affect and decrease in negative affect, which has
various implications. Mentally-generated soothing images have been routinely used
in CFT ( Gilbert, 2009) and our findings extended the literature by suggesting that
externally presented soothing images can also elicit positive mood states. As a pilot
study, we evaluated the effects using a simple pre- and post-design, thus limiting our
ability to rule out the possibility that the positive outcomes were due to factors
unrelated to viewing the soothing images. Nevertheless, it is encouraging to note
that our findings were consistent with our recent study that included a comparison
group and extended outcome measures ( Witten et al., 2023) and, together, suggest
that upon further research Project Soothe images have potential to be developed as a
self-help tool or be integrated into relevant existing therapeutic approaches. The fact
that the images were submitted by members of the public using a Citizen Science
methodology further suggests the potential of encouraging individuals and
communities to share soothing images for wellbeing purposes. As the beneficial
effect was found to be greater in those who do not need a clinical intervention (lower
depressive symptoms), these images could be used as a beneficial preventive
strategy. Indeed it is encouraging to note that our research group has recently
started collaborating with a local council in exploring how Project Soothe could be
used in the context of social prescribing and as a preventative strategy in supporting
mental wellbeing in primary and secondary schools. In these new initiatives, the
images would be tested further in non-clinical groups and with children and young
people, to examine their utility for this purpose.”

o We have also expanded on the future directions to emphasise the type of future work
which is needed: “To examine this, future work should seek to employ longitudinal
designs, that investigate effects from repeated image exposure as well as follow-up
measures of mood. Further, future work should also seek to examine effects on other
mental health symptoms, such as anxiety.”
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