
Vol.:(0123456789)

International Journal of Cognitive Therapy (2024) 17:429–465
https://doi.org/10.1007/s41811-024-00202-7

1 3

Targeting Anhedonia in Adolescents: A Single Case Series 
of a Positive Imagery‑Based Early Intervention

Taryn Hutchinson1  · Jennifer Y. F. Lau2  · Patrick Smith1  · Victoria Pile1 

Accepted: 17 January 2024 / Published online: 12 February 2024 
© The Author(s) 2024

Abstract
Interventions targeting anhedonia in depression demonstrate encouraging results in 
adults but are lacking for adolescents. Here, we have adapted a brief imagery-based 
intervention (IMAGINE), which has shown promising results in reducing symp-
toms of depression in young people, to focus specifically on reducing symptoms of 
anhedonia (IMAGINE-Positive). We augment positive mental imagery generation 
with techniques to upregulate positive affect. Eight participants completed the four-
session intervention. Data on feasibility and acceptability were collected. Question-
naires of symptomology and cognitive mechanisms (e.g. depression, anhedonia and 
future imagery vividness) were administered at pre-intervention, post-intervention 
and 3-month follow-up. The intervention was feasible to deliver and acceptable to 
participants. There was a large reduction in depression symptom scores from pre- to 
post-intervention (d = 1.12) and 63% of participants showed reliable improvement 
(RI), which was maintained at follow-up (d = 2.51, RI = 86%). Although there were 
only small reductions in anhedonia from pre to post (d = 0.38, RI = 0), there was a 
large reduction from pre to follow-up (d = 1.28, RI = 29%). There were also large 
increases in positive future imagery vividness (post, d =  − 1.08, RI = 50%; follow-
up, d =  − 2.02, RI = 29%). Initial evidence suggests that IMAGINE-Positive is fea-
sible and acceptable and may have clinical utility, but future randomised controlled 
trials are needed to further evaluate efficacy.
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Introduction

Depression in adolescents is common (Thapar et al., 2012) and a leading cause of 
illness and disability (World Health Organization [WHO], 2021a). Early onset of 
depression is associated with poor psychosocial outcomes (Clayborne et al., 2019) 
including social dysfunction, academic difficulties and unemployment (Fombonne 
et al., 2001; Kim-Cohen et al., 2003), as well as recurrent episodes and increased 
risk of chronicity (Angst et al., 2009; Essau et al., 2010; Richards, 2011). Despite 
this, young people may struggle to access the right level of support when they 
require it. There has been a global lack of investment in mental health services in the 
face of increased service demands (WHO, 2021b) which, in the UK, has led to long 
waiting lists, increased eligibility criteria of specialist services and disparities in ser-
vice provision (Care Quality Commission [CQC], 2018). Consequently, young peo-
ple often only receive access to services once their mental health has deteriorated or 
they reach a point of crisis (CQC, 2018). Research with adolescents suggests that 
intervening when symptoms of depression are subthreshold may reduce the risk of 
developing clinical symptoms (Garber et al., 2009). However, effect sizes for school-
based early interventions of depression, compared to control groups, are small (Gee 
et al., 2020). So, whilst preventative and early intervention support for young people 
is much needed, effective programmes are lacking (Zonca, 2021). One key target 
that might improve the effectiveness of treatments for adolescent depression is anhe-
donia, and in particular the cognitive mechanisms that contribute to and maintain it 
(Craske et al., 2016, 2019; Dunn, 2012).

Anhedonia is a cardinal feature of depression, which has been shown to be 
common in young people’s experience of depression (Goodyer et  al., 2017; 
Orchard et  al., 2016) and predicts poor outcomes (Ducasse et  al., 2018; Dunn 
et al., 2019; McMakin et al., 2012; Morris et al., 2009; Watson et al., 2020; Winer 
et  al., 2014). Anhedonia is defined in the DSM-5 as a ‘markedly diminished 
interest or pleasure in all, or almost all, activities’ (APA, 2013). It is proposed 
that symptoms of anhedonia are associated with deficits in positive affect due 
to altered reward processing in the Positive Valence Systems (PVS), including 
reward motivation (‘wanting’), reward attainment (‘liking’) and reward learning 
(Insel et al., 2010). Initial research with adults has indicated that cognitive thera-
peutic techniques and augmented behavioural approaches can be harnessed to tar-
get aspects of the PVS, including reward anticipation, attainment and learning. 
For example, Positive Affect Treatment (PAT) and Augmented Depression Ther-
apy (ADepT) demonstrate efficacy in reducing anhedonia in adults with depres-
sion (Craske et  al., 2016, 2019; Dunn et  al., 2019; Sandman & Craske, 2022). 
Upregulating the PVS to increase positive affect is likely to be an important early 
intervention target for adolescent depression, yet no interventions have been 
developed to directly target it in this age group. In young people, positive affect is 
linked to increased resilience to negative life events and may protect from an ini-
tial depressive episode or prevent future relapse (Fredrickson & Levenson, 1998; 
Tugade & Fredrickson, 2004; Werner-Seidler et al., 2013). In addition to loss of 
pleasure, phenomenological research into depressed adolescents’ experiences of 
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anhedonia highlights that difficulties with motivation, losing a sense of connec-
tion and belonging and questioning one’s sense of self and purpose are also expe-
rienced (Watson et al., 2020). This suggests that treatments for anhedonia in ado-
lescent depression should focus on a broad range of facets of anhedonia.

A particularly powerful and developmentally appropriate method to target the 
PVS might be to use emotional mental imagery. Mental imagery is described as 
the perception of sensory information without external information, such as see-
ing with ‘the mind’s eye’ or hearing with the ‘mind’s ear’ (Kosslyn et  al., 2001). 
The component most frequently explored is visual imagery vividness, e.g. how clear 
and detailed an image is. Research has consistently shown that reduced vividness 
of positive mental imagery is uniquely associated with depression (as opposed to 
anxiety) (MacLeod & Byrne, 1996; Morina et al., 2011; Pile & Lau, 2018; Stöber, 
2000), whereas the relationship between negative mental imagery and depression is 
more mixed (Holmes et al., 2007, 2008a; MacLeod & Byrne, 1996; Morina et al., 
2011; Pile & Lau, 2018; Stöber, 2000). Additionally, research suggests that posi-
tive future imagery may be protective against depression following a negative life 
event due to its associations with optimism, psychological wellbeing and resilience 
to stress (Blackwell et al., 2013; Ji et al., 2017; Pile & Lau, 2018). More specifically 
in relation to negative and positive affect, research in young people has shown that 
whilst increased negative future imagery and reduced positive future imagery are 
associated with negative affect, only reduced positive future imagery is associated 
with anhedonia (Hutchinson et al., 2023). Furthermore, findings from experimental 
studies have shown that imagining positive events increases positive affect over time 
in both healthy and dysphoric individuals (Holmes et al., 2008b; Pictet et al., 2011; 
Pile et al., 2021d). This suggests that positive future imagery may be a useful target 
for symptoms of anhedonia in depression.

Recent research in adults has examined the use of mental imagery to enhance the 
ability to imagine future events, as a means of targeting anhedonia in depression. 
The ability to imagine future events is supported by autobiographical memories, as 
demonstrated by evidence from neuroimaging studies showing that the same neural 
pathways that are involved in remembering memories are activated when imagining 
future events (Schacter et al., 2007). Overgeneral autobiographical memory, which 
refers to a difficulty in generating specific memories, is reported in depressed indi-
viduals and predicts a poorer course of depressive symptoms (Hallford & Sharma, 
2019; Sumner et al., 2010; Williams et al., 2007). In relation to anhedonia, difficul-
ties with evoking past memories and generating future events may contribute to low 
anticipatory pleasure (Kring & Caponigro, 2010; Werner-Seidler & Moulds, 2012) 
and thus reduce reward motivation (Sherdell et al., 2012). Future Event Specificity 
Training (FEST) aims to increase anticipatory pleasure through enhancing episodic 
future thinking by increasing the specificity and detail of positive future events, as 
well as using mental imagery and emphasising emotions that are associated with 
imagined future events (Hallford et al., 2020, 2023). Results from a randomised con-
trolled trial found that, compared to a control group, depressed adults who received 
FEST were less likely to meet criteria for anhedonia and depression at follow-up and 
FEST was associated with increased anticipatory and consummatory pleasure, as 
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well as increased behavioural activation (Hallford et al., 2023). Whilst these results 
are encouraging for adult populations, it highlights a need to explore these further in 
young people.

Simulating positive events and associated emotions, through mental imagery, 
allows individuals to ‘pre-live’ them, which may enhance positive affect and pro-
mote more adaptive behaviours in depression (Holmes et  al., 2016; Moulton & 
Kosslyn, 2011; Renner al., 2017). However, to generate the greatest therapeutic 
effect, research suggests that it is not only important to generate these positive expe-
riences but also acknowledge and shape the way in which young people respond 
to the experience of positive affect. Recognising and reducing dampening apprais-
als, as well as enhancing self-compassion and savouring, have all been suggested to 
be important in preserving and enhancing positive affect in adults and adolescents. 
Dampening appraisals (e.g. kill-joy thinking, fault-finding and minimising) (Bryant 
& Veroff, 2007; Quoidbach et al., 2010) down-regulate positive emotions through 
negative appraisals of positive emotional experiences and are associated with low 
levels of positive affect (Bean et al., 2022; Feldman et al., 2008; Yilmaz et al., 2019, 
2021). Dampening appraisals in response to positive affect may increase anhedonia 
through undermining the production of positive emotions and therefore reduce the 
mood-enhancing effects of positive stimuli, thus diminishing reactivity to positive 
experiences (Bean et al., 2022). Self-compassion has been shown to attenuate nega-
tive affective responses that interfere with emotion regulation and protect against the 
negative consequences of self-criticism, such as rumination (Neff, 2003; Odou & 
Brinker, 2014; Terry & Leary, 2011), and greater self-compassion is associated with 
higher levels of positive affect (Galla, 2016; Neff, 2003; Neff et al., 2007). Finally, 
savouring, which involves attending to and appreciating positive aspects of expe-
rience (Bryant & Veroff, 2007), has been shown to increase positive affect during 
positive memory recall (Bryant et al., 2005; Gadeikis et al., 2017) and predict posi-
tive affect when imaging and anticipating future events (Quoidbach et al., 2010), in 
adults. In adolescents, greater savouring predicts reduced symptoms of anhedonia 
over time (Nelis et al., 2018; Yilmaz et al., 2021).

Developing an Early Intervention for Symptoms of Anhedonia in Adolescent 
Depression

Building on understanding (from cognitive science and young people with lived 
experience) of which treatment targets and techniques might be particularly val-
ued and effective for adolescents, we have developed a positive imagery inter-
vention (IMAGINE-Positive) that targets symptoms of anhedonia in adolescent 
depression. To improve access, this brief manualised intervention is designed to 
be delivered in secondary schools by a non-specialist practitioner. We combined 
elements of a co-developed intervention for depressed adolescents (IMAGINE, 
Integrating Memories and Generating Images of New Experiences; Pile et  al., 
2021a, b) with techniques hypothesised to target the positive valence system 
(Craske et al., 2016, 2019; Dunn et al., 2019). Results from a recent feasibility 
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randomised controlled trial found IMAGINE reduced symptoms of depres-
sion and increased memory specificity compared to a control group (Pile et al., 
2021b). IMAGINE combines psychological techniques of imagery rescripting 
with memory specificity training (MEST) to target dysfunctional autobiographi-
cal memory processes that have been linked to depression, including distress/
intrusive negative memories, impoverished positive future images and over-
general memory). As autobiographical memories support our ability to recall 
memories and imagine positive future events (Pile et al., 2021a; Schacter et al., 
2007), aspects of positive future imagery generation and MEST from IMAG-
INE were retained for IMAGINE-Positive. Positive future imagery generation 
was augmented with strategies to target cognitive mechanisms that impair the 
PVS and reduce positive affect. These included identifying dampening cogni-
tions (during positive future imagery generation) that reduce positive affect in 
the present moment, identifying self-critical thoughts that arise from damp-
ening appraisals and imagery generation of a compassionate other to increase 
self-compassion. Positive imagery generation (past and future) was also supple-
mented with cognitive strategies from adult literature to enhance positive affect. 
These included encouraging savouring during imagery generation (absorption, 
in addition to positive mental time travel), increasing attention to personal val-
ues and making links between memories and future images.

A key aspect of IMAGINE that was removed for IMAGINE-Positive is 
imagery rescripting of negative memories (Pile et al., 2021c). The rationale for 
this is three-fold. Firstly, imagery  rescripting may be more useful for reducing 
negative affect than directly targeting positive affect. This is because imagery 
rescripting involves focusing on an intrusive image/memory in high detail and 
vividly imaging an alternative outcome (Hackmann, 1998) to reduce negative 
affect (Clark & Watson, 1991). Secondly, imagery rescripting is not appropriate 
for all young people (e.g. high levels of current risk) and some practitioners do 
not feel confident in delivering imagery rescripting. Finally, young people state 
a preference to have a range of options for treatment and to be able to choose 
between them (Pile et al., 2022). Therefore, our objective in developing IMAG-
INE-Positive was partly to broaden the range of treatments available to young 
people and increase their agency over their care.

The aims of the present study were to (1) gather data on the feasibility and accepta-
bility of IMAGINE-Positive, to refine the protocol, and (2) establish proof of concept of 
IMAGINE-Positive by (i) showing no evidence of harm and (ii) initial evidence of clini-
cal gain and changes to targeted cognitive mechanisms at post-assessment (immediately 
after completing the intervention) and at 3-month follow-up. Changes to symptoms of 
depression and anhedonia will inform clinical gain. Other measures of emotional symp-
toms were also collected, including post-traumatic stress symptoms, anxiety, positive 
and negative affect and self-esteem. Measures of positive and negative future imagery, 
memory specificity, self-compassion and cognitive responses to low mood (rumination, 
distraction and problem-solving) will inform changes on cognitive mechanisms. Results 
from this case series will inform on whether a feasibility randomised controlled trial is 
warranted and allow for refinements to the protocol if a trial is indicated.
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Methods

Design

A single case series, with an A-B-A design, was used. A1 was a no-intervention 
baseline of varying lengths (3–12 weeks); B was the intervention phase comprising 
four 90-min sessions; A2 is the follow-up period of 3 months.

Participants

Ten young people (9 females, mean age = 17.69 years, SD = 0.57, range = 16.68–18.48; 
see Tables 1 for ethnicities) were recruited from one secondary school in London, United 
Kingdom. As this study aimed to assess feasibility and not efficacy, a power calculation 
to determine sample size was not appropriate. Instead, we followed other similar stud-
ies formatively evaluating novel psychological interventions, e.g. Pile et al. (2021a). To 
identify participants, schools were approached, and pupils aged 16–19 years were invited 
to complete the screening questionnaire. Inclusion criteria for participants included the 
following: (1) aged 16–19, (2) informed consent, (3) willing and able to engage in psy-
chological therapy and complete assessments and (4) scoring above a clinical cut-off 
for depression at two timepoints (scoring 17 or above at screen and 20 or above at pre-
assessment on the MFQ) and showing symptoms of anhedonia (scoring at least 2 on the 
SHAPS) at the screening stage. Exclusion criteria included the following: (1) diagnosis 
of learning disability (but not difficulty, e.g. dyslexia), diagnosis of Autism Spectrum 
Disorder, or significant head injury, neurological disorder or epilepsy; (2) unable to flu-
ently communicate in English; (3) unable to give informed consent; (4) high levels of 
risk, which were verbally assessed during the pre-intervention assessment; (5) receiving 
another psychological intervention (including school counselling) and (6) experiencing 
psychotic or postnatal depressive symptoms. Two participants (one completed (ID: 3) and 
one discontinued) reported having mental health diagnoses (major depressive disorder, 
anxiety and an eating disorder) and six participants (ID: 1, 6, 7, 8 and two discontinued) 
reported having previous psychological support (school mentoring, school counselling, 
CAMHS, holistic therapy, art therapy, private therapy).

Table 1  Participant demographics

* Age to the point of completing the pre-assessment

Participant Age* Gender Ethnicity

1 17.07 Female White–English/Welsh/Scottish/Norther Irish/British
2 18.07 Male Asian/Asian British–Other Asian Background
3 17.96 Female Mixed/Multiple Ethnic Groups–Other Mixed/Multiple Background
4 17.66 Female White–English/Welsh/Scottish/Norther Irish/British
5 17.96 Female White–English/Welsh/Scottish/Norther Irish/British
6 17.51 Female Mixed/Multiple Ethnic Groups–Other Mixed/Multiple Background
7 17.23 Female Mixed/Multiple Ethnic Groups–Other Mixed/Multiple Background
8 16.68 Female Mixed/Multiple Ethnic Groups–White and Black African
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Procedures

The study received ethical approval from the Psychiatry, Nursing and Midwifery 
Research Ethics Committee at King’s College London (HR-19/20–14899). Partic-
ipants were identified as those scoring above the clinical cut-off on a measure of 
depression and were assigned to a no-intervention phase for between 3 to 12 weeks; 
these varying baseline periods arose because of practical and logistical difficulties 
of assessing young people during the school term but may actually help to enhance 
inferences of causality in case series designs (Dunn et  al., 2019; Kratochwill & 
Levin, 2010; Slocum et  al., 2022). Consistent with similar studies (Smith et  al., 
2015), a cut-off score of 20 on the MFQ was applied to confirm eligibility into the 
study. At the screening stage, four items measuring risk were removed due to ethical 
considerations for group testing and so an adjusted cut-off of 17 was used. The full 
MFQ (33 items, cut-off of 20) was completed again at pre-intervention assessment, 
alongside a clinical interview for risk. Participants completed a pre-assessment and 
then received the intervention which consisted of four, 90-min, sessions. Following 
completion of the intervention, participants completed a post-intervention assess-
ment and participants then completed a 3-month follow-up assessment. All assess-
ments and intervention sessions took place in a quiet room within the school, during 
the school day. All participants provided written informed consent.

Intervention

The intervention was delivered by the first author (Psychological Wellbeing Practi-
tioner) and the third author provided clinical supervision (Consultant Clinical Psy-
chologist). As with IMAGINE (Pile et al., 2021a, b), the intervention was designed 
to be delivered on a weekly basis for four sessions, lasting up to 90 min, and uses 
cognitive behavioural techniques (e.g. agenda setting, homework tasks and accom-
panying worksheets).

In session 1, as in IMAGINE, participants are introduced to the rationale of ‘train-
ing memories’, based on the concept that memories compete for retrieval (Brewin, 
2006) and the relationship between memories (and the meaning of memories) and 
emotions, thoughts and behaviours. Participants generate an image of a positive past 
memory in high-level levels of detail, including prompts for sensory information 
(smells, sounds, etc.). Imagery generation is in first person, present tense and with 
their eyes closed (if comfortable to).

In session 2, we removed imagery-rescripting to instead focus on the introduc-
tion of positive future images, with a focus on short-term future goals (e.g. an 
event that will take place in the next week). Participants are encouraged to savour 
positive emotions that are identified during the generation of their positive future 
image, in order to prolong and harness positive affect (Bryant et al., 2011; Quoid-
bach et al., 2010). Participants are also asked to identify any dampening cogni-
tions that are reducing these positive emotions, and psychoeducation on damp-
ening appraisals, based on research in adults and adolescents, is provided (Burr 
et al., 2017; Dunn et al., 2018; Yilmaz et al., 2019, 2021). We aimed to disrupt 
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the effects of dampening appraisals on positive emotions in two ways. Firstly, we 
asked participants to re-focus their attention on positive aspects of their positive 
future image. Second, we aimed to increase self-compassion through a modified 
version of the Gestalt ‘two chairs’ exercise (Greenberg et al., 1993; Perls, 1973), 
using mental imagery. In the first step, participants respond to their positive future 
image as the voice of their inner ‘self-critic’. They then stand up, pace the room 
and focus on their breath, before sitting back in the same chair, taking on the per-
spective of their ‘criticised’ self. Participants are encouraged to explain how they 
feel to hear their self-critical thoughts out loud. To facilitate self-compassion, 
participants are asked to identify a compassionate person in their lives and use 
mental imagery to build up a detail image of them, including their facial expres-
sion and tone of voice. Participants then stand and pace the room again, before 
sitting back down and imagining themselves as their ‘compassionate other’. The 
practitioner takes on the voice of the participant’s ‘inner critic’ and participants 
are asked to respond to these thoughts from the perspective of the ‘compassionate 
other’.

As with IMAGINE, in session 3, participants generate positive future images for 
long-term goals (e.g. graduating from university). Participants generate an image 
of achieving their future goal and speak to their current self about the journey to 
achieving this goal, including the ‘good bits’ and the ‘tough bits’, as well as what 
has helped them achieve their goal and what advice they would give to their cur-
rent self. Focusing on the ‘good bits’, and their individual contributions to achiev-
ing their goal, aims to target approach motivation and reward learning in the reward 
system (Craske et  al., 2019). Identifying the ‘tough bits’, and how they overcame 
any obstacles, aims to build self-efficacy and resilience. Self-efficacy beliefs enable 
individuals to reframe challenges and setbacks in order to preserve in the face of dif-
ficulty, thus increasing resilience (Djourova et al., 2020; Luthans et al., 2006).

The final session reviews the intervention and how to continue using the inter-
vention strategies in the future. Participants also generate images of past memories 
and future events (added to IMAGINE-Positive) that link to their personal values, 
as achievement and self-direction personal values are related to affective wellbeing 
(positive affect) (Sagiv & Schwartz, 2000).

Each session is accompanied with homework tasks, including memory specific-
ity training (MEST) to increase specificity and access to memories, and a positive 
data log to increase attention to positive aspects of experience. For an overview of 
the sessions and homework tasks, see Table 2. Tasks were completed via a mobile 
phone application, Ethica, which participants downloaded for free onto their phones 
and were notified to complete the tasks at 6 pm each evening. One participant com-
pleted these tasks in their work booklet instead (see Table 3, for homework compli-
ance). Ethica was chosen to collect the homework task data for several reasons: (i) 
it is free for participants to download; (ii) it has a website interface for researchers, 
which allows researchers to invite participants to the study, to send different daily 
notifications to participants relative to when they join the study, and to view whether 
participants have completed these homework tasks; (iii) it complies with GDPR reg-
ulations and (iv) it was cost-effective at the time completing the study.
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Measures

Our primary outcomes were feasibility and acceptability, but we also had a second-
ary interest in quantifying possible effect sizes of the changes in depression and 
anhedonia symptoms and other relevant symptom dimensions (anxiety, trauma, self-
esteem) and cognitive targets (positive and negative mental imagery, memory speci-
ficity, self-compassion, rumination, distraction and problem-solving). Although not 
directly targeted, anxiety, intrusive images and self-esteem have all been implicated 
in depression, and imagery interventions are likely to have transdiagnostic effects, 
so we included measures of these to understand if there was any indication of 
change in these symptoms. We also explored whether IMAGINE-Positive targeted 
the symptoms that we expected, such as depression and anhedonia. The cognitive 
measures were chosen to reflect the cognitive mechanisms we aimed to target in 
IMAGINE-Positive.

Feasibility

Recruitment and retention were measured throughout the study, including the num-
ber of schools contacted, the number of students completing the screening ques-
tionnaire and scoring above cut-off at two timepoints, the number invited to pre-
assessment and consenting to take part and the number of participants completing 
post- and follow-up assessments and reasons for drop-out. Uptake to the study was 
measured by the number of students who consented to take part in the pre-assess-
ment versus the number of students who were eligible to take part and retention was 
measured by the number of students who completed the post-assessments versus the 
number of students who started the intervention. We set a priori uptake and reten-
tion rates of 80% or above to indicate feasibility (Pile et al., 2021b). We also col-
lected data on homework task compliance.

Acceptability

To measure acceptability, participants completed a feedback questionnaire which 
consisted of rating scales and written responses. Participants were presented with 
four questions on a five-point Likert scale (see Table 4, for scale response options). 
These included the following: (1) overall satisfaction, (2) how much the intervention 
helped them, (3) whether they would recommend the intervention to a friend and (4) 
feedback on the number of sessions. Mean scores for each scale will be compared 
with results from a previous similar study, which used the same scales and demon-
strated acceptability, to give an indication of acceptability (Pile et al., 2021a). Par-
ticipants also provided qualitative feedback through written responses.
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Indicators of Harm

Indicators of harm were recorded, including adverse events, risk concerns and 
changes in symptoms/distress. These were differentiated by whether harm was 
caused as a result of participating in the intervention or due to external factors, 
whilst a holistic approach was taken, the main consideration for relatedness being 
whether the risk concerns were consistent with the participant’s history or not. The 
procedure for managing risk (which did not require immediate action) was for the 
researcher to discuss the concerns with the clinical supervisor (Consultant Clini-
cal Psychologist) and, if indicated and following discussion with the participant, to 
share the concerns with the school’s safeguarding team.

Symptom Measures

The Mood and Feelings Questionnaire (Angold et  al., 1995) (MFQ) was used to 
measure depression, one of the designated primary outcomes of the intervention. 
At screening a 29-item version of the MFQ was used, due to the removal of the risk 
items. At pre, post and follow-up, the full MFQ (33 items) was completed. At the 
beginning of each intervention session, the Short MFQ (12 items) was completed. 
The Snaith-Hamilton Pleasure Scale (Snaith et  al., 1995) (SHAPS) was used to 
measure anhedonia, as the other primary outcome. Participants indicated how much 
they agree or disagree with each statement on a four-point scale. At screening, the 
original dichotomous scoring (1, strongly disagree; 1, disagree; 0, agree; 0, strongly 
agree) (Snaith et al., 1995) was used to identify participants with abnormal hedonic 
tones, as indicated by a score of greater than 2. At the assessments, a four-point 
Likert scale (4, strongly disagree; 3, disagree; 2, agree; 1, strongly agree) was used 
to generate a greater dispersion of the data (Franken et al., 2007). The Screen for 
Child Anxiety Related Disorders (Birmaher et  al. 1997) (SCARED) was used to 
measure anxiety. To measure post-traumatic stress symptoms (PTSS) in reference to 

Table 4  Quantitative feedback on the acceptability of the intervention

Scales are 1–5 with 1 indicating the most negative response (e.g. very dissatisfied) and 5 indicating the 
most positive response (e.g. very satisfied)
a Score of 3 represents the most positive answer, indicating that participants were happy with the number 
of sessions. 1 and 2 indicated a preference for fewer sessions and 4 and 5 indicated a preference for more 
sessions

Questions Participant number Mean SD

1 2 3 4 5 6 7 8

Overall, how satisfied are you with the programme? 5 4 4 4 4 4 5 4 4.25 0.46
To what extend has the intervention helped you? 4 4 4 4 4 4 5 4 4.12 0.35
Would you recommend the intervention to a friend? 4 3 5 4 4 4 4 4 4.00 0.53
What did you think about the number of sessions in 

the intervention?a
3 3 5 3 3 3 4 3 3.38 0.74
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a recent negative event, the Child Revised Impact of Event Scale (Perrin et al., 2005) 
(CRIES) was employed. The Positive and Negative Affect Schedule (Watson et al., 
1988) (PANAS) was used to measure positive and negative affect. The Rosenberg 
Self Esteem Scale (Rosenberg, 1965) (RSES) measured self-esteem.

Measures of Cognitive Processes

An adapted version of the Prospective Imagery Task (Holmes et al., 2008a; Stöber, 
2000) (PIT) for use in young people (Pile & Lau, 2018) was used to measure the 
vividness of positive and negative future images. The Autobiographical Memory 
Task (Williams & Broadbent, 1986) (AMT) was used to measure specificity to ten 
cue words (five positive, five negative). The Children’s Response Style Question-
naire (Abela et al., 2004) (C-RSQ) measured young people’s cognitive responses to 
low mood, with three response style subscales: rumination, distraction and problem-
solving. The Self-Compassion Scale (Neff, 2003) (SCS) measured self-compassion.

Data Analysis

Feasibility data is presented in a modified CONSORT flow diagram and accepta-
bility data are presented descriptively. Descriptive statistics are reported for meas-
ures of symptoms and cognitive processes at each time-point. These are reported for 
each participant to observe any changes from pre- to post-intervention and whether 
these changes are maintained at follow-up. Additional measures of change, includ-
ing effect sizes and reliable change (RC), were calculated to reduce the chances of 
making biased interpretations of changes in outcome measures. Formal statistical 
testing was not performed as the primary aim of the study was to assess feasibil-
ity and acceptability. To give an indication of whether there was a change with the 
intervention, within-group effect sizes were estimated using Cohen’s d from pre-
intervention to post-intervention and from pre-intervention to follow-up, using IBM 
SPSS Statistics (version 28). Negative effect sizes represent an increase in scores 
from pre to post/pre to follow-up and positive effect sizes indicate a decrease in 
scores. The number of participants that showed RC was calculated using The Leeds 
Reliable Change Indicator by Morley and Dowzer (2014). Reliability estimates for 
each scale were informed by previous publications, with similar sample character-
istics (e.g. adolescents, non-clinical populations) where possible: MFQ (33 items) 
Cronbach’s α = 0.91 (Thabrew et  al., 2018); MFQ (29 items) Cronbach’s α = 0.87 
(Pile et al., 2021a); SHAPS Cronbach’s α = 0.91 (Franken et al., 2007); SCARED 
Cronbach’s α = 0.91 (Bucur et  al., 2022); CRIES Cronbach’s α = 0.82 (Dyregrov 
et al., 1996); PANAS Negative Subscale Cronbach’s α = 0.87 and PANAS Positive 
Subscale Cronbach’s α = 0.91 (Hutchinson et al., 2023); RSES Cronbach’s α = 0.86 
(Wongpakaran & Wongpakaran, 2012); SCS Cronbach’s α = 0.93 (Neff & Pommier, 
2013); PIT Positive Subscale Cronbach’s α = 0.83 and PIT Negative Subscale Cron-
bach’s α = 0.75 (Hutchinson et al., 2023); AMT Cronbach’s α = 0.76 (Stewart et al., 
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2018); CRSQ Rumination Subscale Cronbach’s α = 0.75, CRSQ Distraction Sub-
scale Cronbach’s α = 0.66 and CRSQ Problem Solving Subscale Cronbach’s α = 0.73 
(Abela et al., 2004). RC is found when the magnitude of change (improvement or 
deterioration) is greater than can be explained by measurement error, as calculated 
using the Morley and Dowzer (2014) excel application (Pile et  al., 2021a). Three 
outcome categories were allocated to participants: ‘yes’ when reliable improvement 
(RI) is noted, ‘no’ when there is no RC indicated and ‘deteriorate’ when a reliable 
deterioration (RD) is shown in participants’ scores.

Results

Feasibility

As school recruitment was impacted by the coronavirus pandemic, school recruitment took 
place between March 2020 and February 2022. Twenty-six schools were contacted directly 
through email and 13 schools contacted the research team following advertising the study 
on social media. One school was recruited, and pre-assessments were completed in terms 
2 and 3 (February to April 2022), with post- and follow-up assessments completed in term 
3 (April to July 2022) and term 1 (September 2022) of the following school year. Attempts 
to complete the intervention within one school term were made, to ensure regular inter-
vention sessions; however, this was not possible for all participants. Four hundred young 
people were presented with the opportunity to complete the screening questionnaire, which 
included the MFQ (29 items) and SHAPS. A modified CONSORT flow diagram of study 
participation is presented in Fig. 1. Uptake (the number of students who consented to take 
part in the pre-assessment versus the number of students who were eligible to take part) 
was 83%. Retention (the number of students who completed the post-assessments versus 
the number of students who started the intervention) was 80%. Of the two participants who 
discontinued the intervention, one participant requested to withdraw because they wished 
to prioritise their A-Levels and one participant cancelled their second session and did not 
respond to invitations to rearrange, meaning the reason for their discontinuation is unknown. 
Together these results suggest that uptake and retention to IMAGINE-Positive are feasible. 
In terms of homework compliance, for the memory specificity task (MEST), 63% partic-
ipants completed all 21 days, with two participants completing only 11 and 18 days. For 
the positive data log, 75% participants completed all 14 days and one participant completed 
6 days. For means and standard deviations, see Table 3.

Acceptability

Acceptability was measured by the feedback questionnaire consisting of rating 
scales and written responses. Overall, participants were satisfied with the inter-
vention (M = 4.24, SD = 0.45), felt that the intervention helped them (M = 4.12, 
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SD = 0.35) and would recommend the intervention to a friend (M = 4.00, SD = 0.53). 
Six of the eight participants were ‘happy with the number of sessions’, whilst one 
participant ‘would have like 1–2 more’ and one ‘would have liked 2 + more’ ses-
sions. See Table 4 for individual responses.

The written responses provided qualitative information on participants’ experi-
ences of the programme, including how they found completing the programme at 

Fig. 1  Modified CONSORT flow diagram for the single-arm IMAGINE-Positive case series
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school, what they liked or disliked about the programme and what was most impor-
tant to them, as well as whether they would recommend the programme to other 
young people experiencing difficulties with mood and self-esteem. As this data was 
collected as part of the feedback questionnaire, formal qualitative analysis was not 
felt appropriate; instead, we have summarised these responses and provided quotes.

Overall, participants reported that IMAGINE-Positive helped them think in new 
ways and put their thinking and feelings in perspective:

I enjoyed thinking about memories in an alternate way. (Participant 4)
It makes you see things in a different perspective. (Participant 5)
I liked the activities and I felt I was able to engage and understand them well, 
being able to relate myself to the topics of discussion such as future events and 
critical thinking. I felt it was a good way of putting feelings that we don’t often 
talk about into perspective. (Participant 6)
It helps you sees things in a new way that you probably haven’t before (Partici-
pant 7)

Participants also identified that the intervention helped with dealing with prob-
lems and emotions:

It is good as it helps you find different ways in which you can help your 
mood… Being guided to see what I might get from my memories and what 
they may mean, and how they could improve my mood. (Participant 1).
I think it was useful as it opens your eyes to ways of dealing with things. (Par-
ticipant 5)
It helped me put a lot of my issues into perspective and understand them better 
in terms of how to deal with them. (Participant 7)
It was very helpful in changing the way I approach my thoughts and feelings. 
(Participant 8)

Most participants were positive about completing the intervention at school:

It was a lot easier and it’s an environment where i can properly focus (Partici-
pant 4)
It was somewhere I was familiar with but knew. It is in a place I can relax and 
be more open I felt. (Participant 1)

But one participant reported that they would have preferred a different setting:

Was ok but maybe a different environment would’ve been better. As after the 
sessions you’re thinking about things, but you have to switch it off because 
we’re at school. (Participant 5)

In terms of responses that suggested changes to the methodology or intervention, 
one participant reported that there could have been more depth due to the interven-
tion only being four sessions:

There was nothing I didn’t like particularly about the programme, I just feel 
that because of it only being 4 sessions it felt like some things could’ve been 
more in depth perhaps. (Participant 7)
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One participant reported that the times of day that the homework tasks are 
prompted could be adjusted, as they found 6 pm too late and would have preferred to 
complete the positive data log in the morning:

There’s wasn’t anything I didn’t like, but I felt the homework task timings of 
day could be adjusted as having it at 6pm I felt was too late. I feel if it was in 
the morning then I could think of something positive able myself and possibly 
that could help with my mood for the rest of day if I start my day off positively 
rather than ending it positively. (Participant 6)

Finally, one participant reported that when long explanations were involved, it 
was hard to focus on:

Some parts I found long and hard to focus on, especially when there were 
longer explanations involved. (Participant 1)

Indicators of Harm

There were concerns of risk recorded for two participants (ID2 and ID7), both having 
a history of self-harm. One participant (ID2) disclosed self-harm at pre-assessment but 
did not report any subsequent risk during treatment. One participant (ID7) reported his-
toric self-harm prior to the study and one incident of self-harm during the study, but this 
was assessed as unrelated to the intervention. Risk issues were discussed with the larger 
team to understand the context and assess whether the incident was related or unrelated to 
the intervention, taking into consideration whether the risk concern was consistent with 
the participant’s history or not. For the second participant (ID7), in the final session, they 
reported that a risk incident had taken place during the school holidays (which occurred 
between the third session and the final session). From discussions with the young person, 
this incident was consistent with their previous history of self-harm and so it was deemed 
by the clinical team to not be associated with the intervention. Additionally, in their quali-
tative feedback, this participant (ID7) identified that the most important part of the pro-
gramme for them was that they ‘felt safe confiding in things’ because their ‘feelings were 
always met with validation and explanation’, suggesting that, anecdotally, participation in 
the intervention enabled them to feel able to disclose their risk and get extra support.

In terms of changes in symptoms/distress, one participant (ID2) presented with elevated 
symptoms of depression at the start of the programme and their depression score increased 
at post-assessment, but this was not a RD. They did show RD in symptoms of anxiety and 
self-compassion. At pre-assessment, this participant also disclosed risk due to increasing 
stress about their upcoming A-Level examinations. At post-assessment, this participant had 
completed their examinations and reported that they had not gone well, which they were 
distressed by, and hoped school would allow them to re-sit. In their qualitative feedback, 
this participant (ID2) reported that ‘having someone to talk to’ was the most important part 
of the programme for them and that they found the programme ‘helpful’ because it gave 
them ‘someone to talk to as well as learn methods to control emotions’. These deteriora-
tions in symptoms are therefore unlikely to be associated with the taking part in the inter-
vention. Unfortunately, this participant did not attend the follow-up as they had left school.
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Changes in Symptomology

Due to the variable time between screen and pre-intervention assessment, depres-
sion scores on the MFQ (risk items removed from pre-assessment to allow for com-
parison) were compared to explore if there were any changes in scores during this 
period. Differences in scores were small (d =  − 0.20) but three participants showed 
RD (time between screen and pre-assessment was 4 weeks for two participants and 
12 weeks for one participant).

There was a large effect from pre to post (d = 1.12) and from pre to follow-up 
(d = 2.51) for depression scores. Of the eight participants, seven showed a decrease 
in depressive symptoms from pre to post, with 5 showing RI (63%). From pre to fol-
low-up, all seven remaining participants showed a decrease in depressive symptoms, 
with six showing RI (86%). At post-assessment, four out of eight participants scored 
below the clinical cut-off on the MFQ, and at follow-up, six out of seven participants 
were below the clinical cut-off. Individual changes in symptoms are presented in 
Table 5 and Fig.  2. The short MFQ was administered at each session, and whilst 
caution should be employed when interpreting these scores, they could suggest a 
trend in decreasing depressive symptoms across the sessions for most participants, 
with a slightly larger decrease in symptoms from session one to session two (See 
Fig. 3).

Scores of anhedonia, as measured by the SHAPS, were compared at screen and 
pre, with small differences observed (d = 0.24) and two participants showing RI 
(time between screen and pre-assessment was 4 weeks for one participant and one 
week for the other participant). Within-subject effect sizes indicated a small decrease 
in anhedonic symptoms from pre to post (d = 0.38) but a large decrease from pre to 
follow-up (d = 1.28). Six (of eight) participants showed a decrease in anhedonia pre 
to post, but none showed RI (0%). Six (of seven) participants showed a decrease 
in anhedonia pre to follow-up, with two showing RI (29%). Individual changes in 
symptoms of anhedonia are presented in Fig. 4.

Within-subject effect sizes for anxiety scores, as measured by the SCARED, 
indicated a medium decrease in symptoms from pre to post (d = 0.53) and a large 
decrease from pre to follow-up (d = 1.53). Five of eight participants showed a 
decrease in anxiety from pre to post, with two participants showing RI (25%) and 
one participant showing RD (13%). All seven participants showed a decrease in anx-
iety from pre to follow-up, with five participants showing RI (71%).

For PTSS, which was measured by the CRIES, the within-subject effect sizes 
indicated a small decrease from pre to post (d = 0.48) and a large decrease from pre 
to follow-up (d = 0.84). Five out of eight participants showed a decreased in PTSS 
from pre to post, with three participants showing RI (38%) and one participant 
showing RD (13%). Six out of seven participants showed a decrease in PTSS from 
pre to follow-up with four participants showing RI (47%) and one participant show-
ing RD (14%).

For negative affect, measured by the PANAS-N, the within-subject effect sizes 
indicated a large decrease from pre to post (d = 0.75) and a large decrease from 
pre to follow-up (d = 1.92). Seven out of eight participants showed a decreased in 
negative affect from pre to post, with five participants showing RI (63%) and one 
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participant showing RD (13%). All seven participants showed a decrease in nega-
tive affect from pre to follow-up, with all participants showing RI (100%).

Higher scores on the PANAS-P represent a greater positive affect. The within-
subject effect sizes indicated a small increase from pre to post (d =  − 0.29) and a 
large increase from pre to follow-up (d =  − 2.87). Five out of eight participants 
showed an increase in positive affect from pre to post, with two participants showing 

Fig. 2  Individual changes in depressive symptoms, as measured by the Long MFQ (33 items), at pre, 
post and follow-up. Note. One line represents an individual participant

Fig. 3  Change in depressive symptoms, as measured by the Short MFQ, across the intervention sessions. 
Note. Error bars represent 1SE above and 1SE below the mean and the broken line indicates the trendline
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RI (25%) and two participants showing RD (25%). All seven participants showed an 
increase in positive affect from pre to follow-up, with all participants showing RI 
(100%).

Higher scores on the RSES also represent greater self-esteem. The within-subject 
effect sizes indicated a medium increase from pre to post (d =  − 0.54) and from pre 
to follow-up (d =  − 0.68). Six out of eight participants showed an increase in self-
esteem from pre to post, with one participant showing RI (13%). Five out of seven 
participants showed an increase in self-esteem from pre to follow-up, with three par-
ticipants showing RI (43%).

Changes in Cognitive Mechanisms

The prospective imagery task (PIT) measured vividness of future images. For the 
vividness of positive future imagery, the within-subject effect sizes showed a large 
increase from pre to post (d =  − 1.08) and pre to follow-up (d =  − 2.02). Six out of 
eight participants showed an increase in positive future imagery vividness from pre 
to post, with four participants showing RI (50%). From pre to follow-up, two of 
seven participants showed RI (29%). For the vividness of negative future imagery, 
there were small decreases in effect size from pre to post (d = 0.31) and pre to 
follow-up (d = 0.33). Five participants showed a decrease in vividness of negative 
future imagery from pre to post, with one participant showing RI (13%). From pre to 

Fig. 4  Individual changes in symptoms of anhedonia, as measured by the SHAPS, at pre, post and fol-
low-up. Note. One line represents an individual participant
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follow-up, there were decreases for four of seven participants, with one participant 
showing RI (14%).

For memory specificity, which was measured by the AMT, the within-subject 
effect sizes showed a large increase from pre to post (d =  − 0.91) but a small increase 
from pre to follow-up (d =  − 0.42). From pre to post, five out of eight participants 
showed increased memory specificity and one participant showed RI (13%). From 
pre to follow-up, four out of seven participants showed increased memory specificity 
and one participant showed RI (14%). Individual changes in scores on measures of 
cognitive mechanisms are presented in Table 6.

In terms of cognitive responses to low mood, rumination, distraction and prob-
lem-solving were measured using the C-RSQ. For rumination, the within-subjects 
effect sizes showed a small decrease from pre to post (d = 0.34) but a large decrease 
from pre to follow-up (d = 0.83). Seven out of eight participants showed decreased 
rumination from pre to post, but no participants showed RI. Five out of seven par-
ticipants showed a decrease from pre to follow-up, with two participants showing 
RI (29%). For distraction, there were small within-subject effect sizes from pre to 
post (d = 0.29) and from pre to follow-up (d = 0.17), with only one participant show-
ing RI at pre to post (13%) and pre to follow-up (14%) and one participant show-
ing RD at pre to follow-up (14%). For problem-solving, the within-subject effect 
sizes showed a medium increase in problem-solving from pre to post (d =  − 0.53) 
and large increases from pre to follow-up (− 1.27). From pre to post, four of eight 
participants showed increased problem-solving, with two participants showing RI 
(25%). From pre to follow-up, six of seven participants show an increase, with three 
participants showing RI (43%).

Higher scores on the SCS also represent greater self-compassion. The within-sub-
ject effect sizes indicated a medium increase from pre to post (d =  − 0.54) and from 
pre to follow-up (d =  − 0.64). Seven out of eight participants showed an increase in 
self-compassion from pre to post, with three participants showing RI (38%). Six out 
of seven participants showed an increase in self-compassion from pre to follow-up, 
with two participants showing RI (29%) and one participant showing RD (14%).

Discussion

The present study aimed to adapt a novel-imagery based intervention for adolescent 
depression (IMAGINE), to specifically target symptoms of anhedonia. We aimed to 
gather data on the feasibility and acceptability of IMAGINE-Positive and establish 
proof of concept of the intervention through showing no evidence of harm related to 
the intervention. We also aimed to demonstrate evidence of clinical gain (on meas-
ures of depression and anhedonia) and changes to targeted cognitive mechanisms of 
mental imagery, memory specificity and self-compassion.

In terms of feasibility, uptake (83%) and retention rates (80%) indicated that par-
ticipants were willing to take part in the programme, to complete the intervention 
and complete the post-intervention outcome measures. Of the fifteen participants 
that were invited to pre-assessment, twelve (80%) participants responded to take 
part, which is higher than studies of similar samples (Pile et al., 2021a; Smith et al., 
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2015). Of the three participants who did not take part, one no longer wished to take 
part, one did not respond to the invite, and one initially accepted the invitation but 
did not attend their pre-assessment and did not respond to invites to rearrange. Lit-
erature from previous studies of similar samples (Pile et al., 2021a) and discussions 
with young people with lived experiences from advisory groups suggest that possi-
ble reasons for withdrawing or not responding may include the following: concerns 
about stigma (e.g. being seen with the research team in school), worries about con-
fidentiality, concerns about what participation involves, beliefs that the intervention 
may not be beneficial to them and not receiving the invitation (e.g. emails going to 
their junk folder). These reasons may also explain why only a small proportion of 
students (20 out of 400) chose to take part in the initial screening questionnaire. It is 
also worth noting that changes to the screening process may explain why uptake to 
the screen was lower than previous similar studies (Pile et al., 2021a, b). Firstly, as 
in any school intervention, procedures were discussed and co-created with teachers. 
Due to a preference amongst teachers to organise an assembly around mental health 
(for maximum exposure) and also curriculum demands, the screen was delivered to 
whole year groups rather than smaller form tutor groups. Secondly, at the request of 
the school, a link to the screening questionnaire was provided to allow students to 
complete the screen after the session (that they could complete in privacy), rather 
than completing a paper questionnaire during the session. This may have meant that 
students forgot to complete the screening questionnaire after the session. It is pos-
sible that asking teachers to remind students about the screening questionnaire may 
increase completion, but it is important to be mindful of placing additional demands 
on teachers, as well as whether this would make students feel pressured to participate 
by their teachers. Students completing the screen during the session may overcome 
this barrier, but students may struggle to do this in larger groups of their peers with 
smaller tutor groups being preferable. Our subsequent work with young people with 
lived experience has suggested an active approach to screening, i.e. asking all young 
people to complete a questionnaire in school lessons rather than rely on young peo-
ple to self-identify. Future studies that could explore the best methodology for iden-
tifying young people with high symptoms of depression would be valuable.

Overall, compliance with the homework tasks was good. Most participants com-
pleted their homework tasks in Ethica, meaning they were prompted with daily noti-
fications, which may have facilitated homework completion as previously suggested 
in Pile et  al. (2021a). One participant completed their homework tasks in their 
booklet, as they had only a family iCloud account and wanted to maintain privacy. 
Regarding acceptability, participants reported being satisfied with the intervention, 
that the intervention helped them, that they would recommend the intervention to 
a friend and that they were happy with the number of sessions. These results are 
consistent with findings from a previous study which demonstrated acceptability 
through using the same scales (Pile et al., 2021a). Overall, these results suggested 
that IMAGINE-Positive and the trial design are feasible and acceptable.

To establish proof of concept, it was important to monitor for any evidence of 
harm, including adverse events, risk issues or significant deterioration of mood, 
and to identify any change in symptoms of depression. There was one adverse 
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event reported during the case series although this was deemed not related to the 
intervention. Two participants (ID2, 1D7) disclosed risk issues and one (ID2) 
showed an increase in depression scores from pre to post (although this was not a 
reliable deterioration), but when taking into consideration external factors related 
to the participants, as well as their qualitative feedback about the programme, it is 
unlikely that these concerns were a result of taking part in the intervention.

In terms of clinical gain, across all participants, this study found a 14-point 
decrease in depression scores from pre to post and a 24-point decrease from pre to 
follow-up, which is consistent with (and larger than) previous studies (Pile et al., 
2021a; Smith et al., 2015). Only one participant did not demonstrate therapeutic 
gain in depressive symptoms at follow-up, but it should be noted that their MFQ 
score was low at pre-assessment. There was only a 1-point decrease in scores 
of anhedonia from pre to post, but a 7-point decrease from pre to follow-up. As 
anhedonia is conceptualised by a lack of positive affect, we also recorded changes 
in scores for positive affect, Similarly, there was a small increase in scores from 
pre to post (1.5 points) but a larger increase from pre to follow-up (9 points). 
This pattern of results suggests that the benefits of positive future imagery on 
anhedonia and positive affect may be more gradual. For self-esteem, whilst there 
were medium within-subjects effect sizes, increases in scores were small from 
pre to post (2 points) and pre to follow-up (4 points). In terms of PTSS, anxi-
ety and negative affect, there were (respectively) small, medium and large reduc-
tions from pre to post, and large reductions from pre to follow-up. Whilst caution 
should be taken when interpreting these results, due to the small sample and lack 
of effect sizes relative to a control, it is promising that initial results suggest that 
depressive symptoms reduce following completing IMAGINE-Positive and over 
time symptoms of anhedonia, PTSS, anxiety and negative affect reduce whilst 
symptoms of positive affect and self-esteem improve.

An additional aim was to target underlying cognitive mechanisms that per-
petuate and maintain anhedonia in adolescent depression. As expected, there 
were notable changes in positive future imagery but not negative future imagery. 
There were large increases in positive future imagery from pre to post and further 
increases from pre to follow-up, with most participants showing reliable improve-
ment overtime. Whilst interpreting these results with caution, they are encourag-
ing as IMAGINE-Positive was developed to be a positive future imagery-based 
early intervention. As imagery rescripting of negative memories was removed, we 
did not expect to see the changes in negative future imagery that were reported 
in participants who received IMAGINE (Pile et  al., 2021a, b). Furthermore, as 
previous research suggests that negative future imagery is not associated with 
anhedonia (Hutchinson et  al., 2023), we did not expect changes in vividness of 
negative future imagery to be linked to changes in symptoms of anhedonia. For 
memory specificity, the improvements were larger from pre to post, than from 
pre to follow-up. These results are consistent with findings in the IMAGINE case 
series study (Pile et  al., 2021a), suggesting that the training effects of memory 
specificity might be lost over time when regular prompts are stopped. With regard 
to self-compassion, whilst there were medium increases from both pre to post and 
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pre to follow-up, most participants showed reliable improvement. This is encour-
aging because we specifically aimed to target the generation of self-compassion 
in session 2. However, again, these results should be interpreted with caution due 
to the small sample size.

In terms of changes to cognitive responses to low mood, results were broadly 
consistent with what we expected. Whilst reductions in rumination were small from 
pre to post, they were large from pre to follow-up. We aimed to disrupt the effects of 
dampening appraisals on positive affect and so expected to see reductions in rumina-
tion as dampening cognitions have been associated with increase rumination (Feld-
man et al., 2008). There were only small increases in distraction, which is promising 
as research suggests that distraction in relation to positive affect can dampen posi-
tive affect (Quoidbach et al., 2010), as continual attending to information unrelated 
to positive events has been associated with longer-term negative effects on affec-
tive well-being (Carriere et  al., 2008). For problem-solving, there were medium 
increases from pre to post and larger increases from pre to follow-up. It is possible 
that problem-solving skills were activated during imagery generation for long-term 
future goals, particularly when focusing on obstacles and how to overcome these, 
through generating self-efficacy beliefs.

It is also important to highlight the context with which this study took place in 
to explain the extended duration for recruiting a school and the high proportion of 
schools that were contacted versus the one that was recruited, as these are greater 
than previous studies of similar populations (Pile et al., 2021a; Smith et al., 2015). 
School recruitment was severely disrupted by the coronavirus pandemic, with 
numerous school closures between March 2020 and January 2022. During this 
time, we were in contact with several schools, but a variety of challenges prevented 
recruitment from starting sooner. These included the following: (a) a preference 
from schools to start recruitment when in-person teaching resumed, (b) gate keep-
ers who had initially expressed an interest in the study had left their positions by 
the time in-person teaching was more stable and (c) increased workload demands 
for teachers due to moving between online teaching and in-person teaching. It is 
important to highlight that these challenges represented the unique situation of the 
pandemic, and whilst it is still uncertain how schools are recovering from the pan-
demic, young people in this study and in previous research (Pile et al., 2021a) report 
positive feedback about completing brief psychological interventions in school.

There are several limitations to the current study. Firstly, though this study was 
not designed to test efficacy, as we used a single case series design, the sample size is 
small, and we do not have a control group. We therefore cannot exclude the possibil-
ity that symptom improvement may have been due to common factor skills, such as 
empathy, active listening and building a therapeutic alliance. Future studies should 
replicate these results using larger sample sizes and include a therapeutic control 
group. Secondly, whilst we had a varied baseline period, due to practical and logisti-
cal issues, we did not collect additional baseline data which is recommended for sin-
gle-subject designs (Ritter & Stangier, 2016) and would be helpful to infer causality 
during the no-treatment phase. Third, as we did not include measures of dampening 
and savouring strategies, it is unclear to what extent these mechanisms were targeted 
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and whether they contributed to changes in symptomology. To better understand 
this, future studies could consider including measures of savouring and dampening. 
Relatedly, as there were several targets in IMAGINE-Positive, we cannot definitively 
know which mechanisms were driving the changes observed, although this study 
was not designed for statistical testing of mechanisms. Future studies could consider 
using qualitative methods to collect rich data from participants on their experiences 
of the proposed therapeutic mechanisms, which may inform on active ingredients. 
This is particularly important because if future research can match key mechanisms 
and interventions on a larger scale and improve our understanding of ‘what works 
for who’, this could provide a range of tailored interventions for young people with 
depression and allow them to make an informed choice of their treatment. Fourth, 
because of limited funding resources, the intervention was only delivered by one 
practitioner, who also collected the assessment data at pre, post and follow-up, and 
whilst self-report measures are considered to be less vulnerable to assessor bias, this 
still may have introduced a bias of social desirability, whereby participants may have 
skewed their answers to meet their perceived expectations of the practitioner. To 
reduce this risk of bias in the future, outcome assessments could be administered by 
practitioners who are independent of the intervention delivery. Fifth, whilst our sam-
ple is ethnically diverse, participants were predominantly female which may affect 
the generalisability of our findings. Finally, as we only recruited from one school, 
it is possible that the increased attendance at pre-assessment (compared to previous 
studies) may reflect the nature of the school and students.

Conclusions

This study provides initial evidence that IMAGINE-Positive is feasible to deliver 
in schools and is acceptable to participants. Results also indicate that receiving 
IMAGINE-Positive led to reductions in symptoms of depression and anhedonia, 
which may be due to changes in key cognitive mechanisms. Together, these find-
ings suggest that a feasibility randomised controlled trial is warranted to gather 
data on IMAGINE-Positive in relation to an appropriate control group.
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