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Abstract
Depression is a serious public health problem that often emerges during adolescence. Many adolescents do not respond to 
standard treatments, necessitating the development of novel interventions. We conducted a preliminary study to assess the 
impact of a novel creative arts intervention on depression and well-being in adolescents. In this quasi-experimental study, 
69 adolescents 12–17 years completed an 8-day “Creativity Camp” intervention encompassing multiple creative activities. 
Self-report questionnaires to measure depression, anxiety, and well-being were administered at five time points to allow 
examination of change across multiple temporal segments: the 2 weeks before the intervention, the 2 weeks during the 
intervention, the 2 weeks after the intervention, and the 6 months after the intervention. Adolescents were assigned to one of 
two groups to compare changes observed during the 2 week before-intervention period (Group A) to the changes observed 
during the intervention period (pre-post intervention) (Group B). According to both parent and child reports, pre-to-post-
intervention, mean adolescent depressive symptoms significantly decreased, and these changes were sustained 2 weeks after 
the intervention and (according to parents) at the 6-month follow-up. There was preliminary evidence for improved well-being 
at post-intervention. Comparison of Group A’s changes during the before-intervention period to Group B’s changes pre-post 
intervention was significant for parent-reported depression. Preliminary evidence suggests that the Creativity Camp interven-
tion may positively impact adolescent depression and well-being. This evidence highlights the importance of investigating 
and implementing treatment approaches focusing on creative arts for adolescents with depression.
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Introduction

Adolescent depression is a serious and growing public 
health problem. While evidence-based treatments such 
as antidepressant medications and cognitive-behavioral 
therapy are helpful for some adolescents, many either do 
not respond [1], relapse [2], or demonstrate poor compli-
ance to treatment [3]. Standard treatments focus on alle-
viating symptoms rather than promoting strengths, such 
as flexibility and resilience in facing life’s challenges [4]. 
Adolescents with depression often develop increasingly 
inflexible, narrow, negative, and “stuck” ways of feeling 
and views of themselves and the world [5]. Novel strate-
gies are needed to break through these patterns, to inspire 
adolescents and facilitate more growth-oriented modes of 
thinking and feeling.

A growing body of literature supports the idea that 
engaging in the arts—which includes both the creation of 
art by the individual and participating / interacting with 
art created by another person—can have positive effects on 
health and well-being [6, 7]. Prior work has suggested that 
infusing arts activities into standard mental health care 
[8, 9] and education settings [10] provide an opportunity 
for youth to see new aspects of themselves, build a sense 
of interpersonal connection, and promote resilience. In 
particular, youth have advocated for more arts-based 
approaches in mental health treatment to promote healing 
and growth [11].

To better understand the impact of engaging in creative 
activities on mental health and well-being for adolescents 
with depression, we designed Creativity Camp, a 2-week 
summer day-camp program, as a potential tool to improve 
depression and promote well-being in youth in a non-
medical setting. The curriculum was designed to break 
through “stuck” patterns of depression symptoms—
including low mood, anhedonia, rigid thinking, negative 
self-views and isolation—by creating a fun and enjoyable 
experience that introduces adolescents to novel and varied 
activities and promotes deep creative engagement through 
self-reflection and discovery in a welcoming group setting. 
Requiring no prior arts experience, the curriculum aimed 
to facilitate authentic and meaningful expression. Since 
individuals vary in how they respond to different types of 
creative activities, and to increase the chances of engaging 
all adolescent participants, the multi-pronged curriculum 
integrated varying creative activities. Key components of 
curriculum activities included that they: (1) introduced 
a novel concept which feels new, surprising, and fresh 
to the participants; (2) fostered a process of self-inquiry 
and authentic self-expression; (3) contained opportunities 
for participants to be open to new ideas while also 
allowing discovery and practice of skills and strengths 

they already possessed; (4) included prompts designed 
to invoke curiosity and wonder, inviting participants to 
explore meaningful questions; (5) encouraged participants 
to bypass self-judgment, focusing on what feels true to 
them; (6) encouraged participants to be bold and fiercely 
go in a direction they haven’t gone before; (7) required 
play by providing opportunities that inspire participants to 
explore; (8) required participants to use their imagination; 
(9) included the opportunity for participants to share their 
creations and explain their meaning to others; and (10) 
ensured that at least some of the process was enjoyable 
and fun.

As opposed to art therapy, which is provided to patients 
by certified art therapists in clinical settings, Creativity 
Camp was delivered by professional artists in a non-medical 
setting (a summer camp format). This kind of approach 
has several advantages. First, by shifting the focus from 
symptom relief to learning and developing as an artist, 
Creativity Camp’s growth-oriented approach may have 
appeal for teens who are resistant to traditional therapeutic 
offerings. Second, professional artists provided inspiration 
by sharing their own journey as an artist, using their 
expertise to provide hands-on guidance and encouraging 
teens to elaborate and stretch their ideas. Third, the summer 
camp format provided a space for fun and learning during 
the school-free months.

Using a quasi-experimental design, we evaluated the 
impact of Creativity Camp on mental health and well-being 
in adolescents with depression symptoms. All hypotheses 
were pre-registered in the Center for Open Science (https://​
osf.​io/​ecwrb). We predicted that participating in Creativity 
Camp would be associated with (1) a decrease in symptoms 
of depression, and (2) increases in measures of well-being. 
We predicted that these patterns would be evident when 
comparing the entire group’s measures taken directly 
after the intervention to those taken directly before the 
intervention, and when comparing change observed pre-to-
post intervention in half the sample to the change observed 
during the 2 weeks before the intervention in the other half 
(e.g., in an active versus waitlist comparison.)

Method

Overview and Experimental Design

We invited adolescents with depression symptoms to enroll 
in a series of cohorts of a 2-week Creativity Camp inter-
vention in the summers of 2022 and 2023. The University 
of Minnesota Institutional Review Board approved the 
study. The study design is shown in Fig. 1. All adolescents 
enrolled in the study were invited to participate in the inter-
vention, and analyses compared changes across several time 

https://osf.io/ecwrb
https://osf.io/ecwrb
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segments: (1) the 2 weeks before the intervention, (2) before 
and after the 2-week intervention; (3) the 2 weeks after the 
intervention, and (4) the 6 months after the intervention. 
Furthermore, to allow a “waitlist versus active treatment” 
comparison in our analyses, participants were randomly 
assigned (1:1 allocation) to either Group A, for whom the 
“waitlist comparison” analyses would focus on changes 
in the 2 weeks before the intervention, or to Group B, for 
whom these analyses would focus on pre-to-post-interven-
tion changes. The protocol in summer 2022 involved more 
expansive assessments, including brain imaging and cog-
nitive testing (which are not reported on here); to reduce 
participant burden, for that summer only, adolescents were 
only expected to complete either the 2-weeks-pre-interven-
tion visit or the 2-weeks-post-intervention visit. However, 
if a participant was assigned to a group that did not fit with 
their schedule (e.g., family vacations or other obligations 
interfered with completing the assigned assessments for that 
group), we allowed group switching. The Summer 2023 pro-
tocol had fewer assessments (e.g. no brain imaging), so all 
participants were expected to complete all four visits, and 
group switching did not occur. Since we could not adhere to 
randomization in all cases, the study design can most aptly 
be described as quasi-experimental.

Study Population

We recruited adolescents with current depression symptoms 
by connecting with community schools and community 

centers, posting flyers, distributing postcards to clinicians, 
and posting on social media. Inclusion criteria were 
age 12–17  years and depression symptom severity as 
measured by the Parent version of the Child Depression 
Inventory-2 (CDI 2) score ≥ 12 at the time of screening. 
Exclusion criteria were: history of a neurodevelopmental 
disorder such as intellectual disability or moderate/severe 
autism, as indicated by parent report; a primary psychotic 
disorder; a current substance use disorder; significant 
medical conditions that would interfere with participating 
in study activities; current active suicidal ideation and 
inability to agree to an appropriate safety plan; and (2022 
only) magnetic resonance imaging (MRI) contraindications 
(e.g., claustrophobia, braces, pregnancy) and/or a history 
of significant neurological conditions that might confound 
MRI analyses.

Intervention

We implemented the 8-day Creativity Camp intervention 
for six summer cohorts (7–14 participants each). Rather 
than seeking to develop mastery in a particular art form, the 
objective of the Creativity Camp was to help adolescents 
tap into their creative potential. The curriculum consisted 
of various ref lective, imaginative, and exploratory 
activities along the theme of “The World Inside You,” (see 
Supplementary Materials, Figure S1 and Table S3), inviting 
the participants to “travel” to their inner and outer worlds, 
always taking a new direction. On this journey, adolescents 

Fig. 1   The study design is shown, including the timing of assessments. In 2022, only Group A completed the 2-weeks-pre-intervention assess-
ment, and only group B completed the 2-weeks-post-intervention assessment. In 2023, all participants completed all assessments.
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used their own stories to extract themes and create art, 
discovering their unique traits, interests, and imaginations 
along the way. The curriculum introduced topics with a 
creative twist, invoking a surprise that sparks both creative 
thinking and enjoyment.

A key aspect of Creativity Camp is that it was held in 
a non-clinical setting and implemented by non-medical 
leads. Professional artists served to inspire teenagers and 
encouraged them to elaborate and stretch their creative 
ideas. These artist leads met participants where they were, 
allowing their own pace while also inviting them to explore 
new directions, treating the participants as fellow artists with 
the understanding that authentic expression is a vulnerable 
and courageous act. Artist-leads were supported by research 
staff and undergraduate volunteers who served as near-peer 
mentors. Together, the team of instructors encouraged 
participants to tap into their imagination, to think deeper, 
and to set their judgments aside. Instructors worked toward 
facilitating a space that would feel welcoming, encouraging 
the youth to join in and to feel safe and comfortable 
enough to allow free expression. During open studio time, 
team members individually engaged teens in creative 
conversations to help them bypass negativity, judgment, 
and doubts. Additional details regarding the approach taken 
by program leads are provided in Supplementary Materials 
Table S6.

The group format of Creativity Camp was selected 
because group settings can provide adolescents with 
opportunities for both social connection and learning. In the 
program, adolescents listened to their peers’ ideas as they 
discuss each other's creations, what they learned through 
their efforts, and what their next steps might be. Exposure 
to such ideas – especially after generating one's own – can 
stimulate new ways of thinking and looking at things from 
alternative perspectives.

Clinical Assessments

A complete summary of all study measures is provided 
in Supplementary Materials (Tables S1 and S2). At the 
first visit, after obtaining informed consent from the parent 
or guardian and assent from the adolescent, a diagnostic 
assessment was conducted using the Mini International 
Neuropsychiatric Interview (MINI-KID) [12] with the 
adolescent. Parents and adolescents provided demographic 
information. At all following visits (2 weeks before the 
intervention, pre-intervention, post-intervention, 2 weeks 
after the intervention, and 6 months after the intervention), 
the self-report measures were obtained to assess mental 
health and well-being. With respect to mental health 
symptoms, while adolescents with depression symptoms 
were the target population, and addressing depression 

symptom severity was the primary goal of the study, 
we also assessed anxiety symptoms which are known 
to commonly co-occur with depression symptoms in 
adolescents [13]. The self-report measures of focus in this 
manuscript are as follows:

1.	 Depression symptoms were assessed using the parent 
and child versions of the CDI 2 (Kovacs, 2015). The 
Child CDI 2 is a 28-item measure for youth ages 7—17. 
For each item, participants selected one of three choices 
that described their symptoms over the past 2 weeks. 
Responses were: 0 (no symptoms), 1 (mild or probable 
symptoms), or 2 (definite symptoms). Prior research 
has demonstrated that the Child CDI 2 has high internal 
reliability (Cronbach's alpha = 0.91), high short-term 
test–retest reliability (coefficient = 0.89), and good 
construct and discriminant validity (Kovacs, 2015). The 
17-item Parent CDI 2, has four choices per item, ranging 
from 0 (not at all) to 3 (much or most of the time). 
The Parent CDI 2 has good internal consistency and 
construct validity, with a moderate positive correlation 
between Child and Parent scales, suggesting good 
convergent validity [14].

2.	 Anxiety symptoms were evaluated using the child-
report version of the Screen for Child Anxiety Related 
Disorders (SCARED) [15], a 41-item inventory rated 
on a 3-point Likert-type scale that has good internal 
consistency, test–retest reliability, and discriminant 
validity.

3.	 Wellbeing was assessed using three self-report measures:

1.	 The Zest for Life Scale (ZLS) [16, 17] contains 12 
items,it measures engagement, enthusiasm, and 
positive outlook on life in the last week; has high 
internal consistency; and demonstrates concurrent 
validity.

2.	 In the 8-item Flourishing Scale [18], which has 
been shown to have high convergent validity with 
similar scales, participants rate on a 1–7 scale their 
agreement with statements regarding perceptions of 
their life's meaning and purpose, view of self and 
how they fit into the world.

3.	 The Satisfaction with Life Scale [19] assesses 
overall life satisfaction and has high temporal 
reliability, high internal consistency, and moderate 
to high convergent validity.

4.	 The Social Connectedness Scale—Revised (SCS) is 
a 20-item measure that assesses the degree to which 
adolescents ages 14–18 years feel connected to others 
[20]. Since this measure was added to the protocol for 
the 2023 cohort, we present the preliminary results in 
Supplementary Materials.
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Statistical Analysis

We first conducted paired t-tests to measure change over 
time for each outcome during the 2  weeks before the 
intervention, pre-post intervention, and during the 2 weeks 
after the intervention. To conduct an “active treatment versus 
waitlist control” test, we implemented linear mixed models 
with restricted maximum likelihood estimation for each 
clinical outcome to compare the change over time during 
the 2-week before intervention waiting period versus change 
from pre- to post-intervention. For each of these models, the 
second assessment of the outcome served as the dependent 
variable in the model and assigned group (A versus B) as 
the main predictor of interest. We adjusted these models for 
pre-intervention measurement of the outcome and age and 
sex at birth and included a random intercept to adjust for the 
year in which adolescents participated in the study. Finally, 
to capture phases of growth or decay across all four time 
periods, we fit piecewise growth models for each outcome 
of interest, setting knots at the pre-intervention assessment 
and the post-intervention assessment to characterize three 
potential trajectories for each outcome: 2 weeks before the 
intervention to pre-intervention; pre-to post-intervention; 
and post-intervention to 6 months after the intervention). 
Piecewise growth models leverage the longitudinal structure 
of our data to capture the effects of the intervention 
across time. These models were adjusted for age, sex, and 
adolescent’s first CDI 2 score and included both a random 
intercept for participant ID and (to account for possible 
shifts from one summer to the next), the year of the study.

Results

Participants

Table 1 provides the participants’ demographic and clini-
cal characteristics, and Fig. 2 provides a consort diagram 
showing the study activities they completed. Overall, we 
observed high retention rates in this study. In the summer of 
2022, 43 adolescents were enrolled, and 39 completed the 
intervention. Three participants withdrew prior to and one 
during the intervention. In 2023, 34 adolescents enrolled, 3 
withdrew prior to and one during the intervention. Attend-
ance was 95.7% in 2022, 95% in 2023.

Measures of Depression, Anxiety and Wellbeing

Descriptive results (N, mean, standard deviation, and 
Cronbach’s alpha values) for each of the self-report meas-
ures at each time point are presented in Supplementary 

Materials, Table S7. For each of the outcomes of interest, 
Table 2 shows the results of paired t-tests for each time 
interval; Table 3 shows the results of active (Group B 
change during the intervention) versus waitlist control 
(Group A change in the 2 weeks before the intervention) 
comparisons, hereafter called “active versus waitlist com-
parison”; and Table 4 shows the results of the piecewise 
growth models. Supplementary Materials, Figures S2-S7 
show plots of changes over time for each clinical outcome, 

Table 1   Sample Characteristics (N = 77)

Characteristic n (%)

Age, mean (SD) 15.1 years (1.65)
Race/ethnicity
 African american/black 7 (9.1)
 Asian 4 (5.2)
 Native american 1 (1.3)
 Multiracial 10 (13.0)
 Non-white & hispanic/latinx 1 (1.3)
 White & hispanic/latinx 5 (6.5)
 White & non-hispanic/latinx 49 (63.6)

Sex at birth
 Female 60 (77.9)
 Male 15 (19.5)
 Prefer not to say 2 (2.6)

Gender identity
 Transgender/nonbinary 22 (28.6)
 Cisgender woman 34 (44.2)
 Cisgender man 15 (19.5)
 Other 6 (7.8)

Mental health diagnoses
 At least one mental health diagnosis 72 (93.5)
 Current major depressive episode 43 (55.8)
 Major depressive disorder 67 (87)
 Bipolar disorder I 6 (7.8)
 Bipolar disorder II 2 (2.6)
 Other specified bipolar disorder 1 (1.3)
 Any anxiety disorder 56 (72.7)
 Generalized anxiety disorder 32 (41.6)
 Specific phobia 16 (20.8)
 Social anxiety disorder 27 (35.1)
 Panic disorder 17 (22.1)
 Separation anxiety disorder 12 (15.6)
 Agoraphobia 19 (24.7)
 Unspecified anxiety disorder 1 (1.3)
 Posttraumatic stress disorder 10 (13.0)
 Attention deficit hyperactivity disorder 10 (13.0)
 Eating and feeding disorders 11 (14.3)
 Tourette’s/motor/phonic tic disorder 11 (14.3)
 Obsessive compulsive disorder 7 (9.1)
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both for the active versus waitlist comparisons and the 
pre-post (whole-group) comparisons.

Change in Depression Severity Over Time

As shown in Table 2, according to the Parent CDI 2, for 
the whole group, depression severity significantly decreased 
from pre-to-post intervention. Change during the 2 weeks 
before the intervention (the “waitlist” period), was not 
significant. As shown in Table 3, the active versus waitlist 
comparison was significant after adjusting for age, sex, and 
baseline Child CDI 2. No significant change occurred during 
the 2 weeks following the intervention, suggesting sustained 
short-term benefits (Table 2). The results of the piecewise 
growth models confirmed the prior results: there was a 
significant decrease in parent-reported CDI 2 total score 
from pre- to post-intervention after adjusting for age, sex, 
and baseline CDI 2. The model also showed no significant 
increase in depression scores between post-intervention and 
the 6-month follow-up, suggesting that improvements were 
sustained over that time.

As shown in Table 2, according to the Child CDI 2, we 
observed significant decreases in depression from pre-to-
post intervention. However, the comparison between active 
and waitlist was not significant (Table 3). Child CDI 2 
scores did not change significantly from post-intervention to 
2 weeks after the intervention, suggesting that improvements 

Fig. 2   Consort Diagram. The number of participants who completed 
each stage of the study is shown

Table 2   Paired T-tests for three different 2-week time periods. We 
present results from three separate paired t-tests per clinical outcome, 
probing changes across three different 2-week epochs: pre-post inter-
vention; the 2 weeks before the start of the intervention; and the 2 
weeks after the intervention. For depression and anxiety (top three 

sections), a negative value for change (Mean of Differences column) 
signifies a reduction in symptoms, or clinical improvement. For the 
well-being measures (bottom three sections), a positive value for 
change signifies an improvement in well-being

CDI children’s depression inventory, SCARED screen for child anxiety related disorders, SWLS satisfaction with life scale
Significant findings are bolded

Clinical outcome 2-week period Mean of 
differences

95% CI for the difference Test statistic t(df) p value Cohen’s d

Parent CDI Pre-post intervention − 4.82 (− 3.37, − 6.28) − 6.60(67)  < 0.0001 − 0.80
Before intervention − 0.87 (− 2.40, 0.66) − 1.14(46) 0.25 − 0.17
After intervention − 0.25 (− 1.45, 0.97) − 0.41(47) 0.68 − 0.06

Child CDI Pre-post intervention − 3.54 (− 2.21, -4.86) − 5.32(68)  < 0.0001 − 0.64
Before intervention − 1.12 (− 2.03, 0.22) − 2.5(46) 0.02 − 0.36
After intervention 1.13 (− 0.26, 2.51) 1.6(47) 0.33 0.16

SCARED Pre-post intervention − 1.91 (− 3.87, 0.05) − 1.95(68) 0.06 − 0.23
Before intervention − 1.57 (− 4.26, 1.11) − 1.18(46) 0.24 − 0.17
After intervention − 1.19 (− 3.58, 1.21) − 0.99(47) 0.32 − 0.14

Flourishing Pre-post intervention 1.75 (0.72, 2.79) 3.38(68) 0.001 0.41
Before intervention 1.40 (0.10, 2.71) 2.16(46) 0.04 0.32
After intervention − 0.25 (− 1.58, 1.08) − 0.38(47) 0.71 − 0.05

Zest for Life Pre-post intervention 5.35 (2.64, 8.06) 3.94(68) 0.0002 0.47
Before intervention 1.87 (− 1.13, 4.88) 1.25(46) 0.21 0.18
After intervention − 0.69 (− 4.23, 2.86) − 0.39(47) 0.70 − 0.06

SWLS Pre-post intervention 0.88 (− 1.96, 0.19) 1.64(68) 0.11 0.20
Before intervention 1.51 (0.33, 2.70) 2.57(46) 0.01 0.37
After intervention − 0.54 (− 1.90, 0.81) − 0.60(47) 0.56 − 0.12
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observed at post-intervention were sustained in the short 
term. However, while they did not return to pre-interven-
tion levels, there was evidence for a significant increase 
in depression between post-intervention and the 6-month 
follow-up according to adolescents, suggesting that improve-
ments were not fully sustained in the long term. The piece-
wise growth models confirmed a significant decrease in 
Child CDI 2 from pre- to post-intervention. The trajectories 
for the Parent and Child CDI 2 outcomes can be seen in 
Fig. 3.

Change in Anxiety Over Time

As shown in Table 2 and Table 4, there were no significant 
changes in anxiety as measured by the SCARED in any 
of the time periods that were tested, and the active versus 
waitlist comparison was also not significant (Table  3). 
These differing patterns for depression versus anxiety were 
observed even though, as expected, the adolescents’ CDI 
2 and SCARED scores strongly correlated both at pre-
intervention (r = 0.77, p < 0.0001) and at post-intervention 
(r = 0.62, p < 0.0001).

Change in Well‑Being Over Time

Whole-sample comparisons from pre-to-post intervention 
revealed a significant increase in Flourishing Scale scores 
after the intervention (Table 2). However, the comparison 
between active and waitlist was not significant (Table 3). 
Similar results were found for Zest for Life, but there was 
no significant change from pre- to post-intervention for Sat-
isfaction with Life. The piecewise growth model showed 
that, though the direction and the magnitude of the changes 
were similar to those observed in the t-tests, the trajectories 
for the pre-post intervention were not significant for these 
three measures of well-being after accounting for age, sex 
at birth, and baseline Child CDI 2 (Table 4). The short-term 
follow-up results showed small but non-significant decreases 

Table 3   Active versus control comparison. We present the linear 
regression coefficient for the group difference in each outcome com-
paring the active effect of Creativity Camp in Group B to the waitlist 
period in Group A. The regression coefficients shown are adjusted for 
age, sex at birth, and the baseline value for the outcome of interest

Significant findings are bolded

Outcome Group (B vs A) 
parameter estimate 
(adjusted)

95% CI p value

Parent-report CDI − 4.33 (− 6.72, − 1.91) 0.001
Child-report CDI − 1.70 (− 3.94, 0.54) 0.16
SCARED 0.38 (− 3.98, 4.75) 0.87
Flourishing 0.07 (− 2.09, 2.23) 0.95
Zest for life 4.22 (− 0.93, 9.37) 0.13
Satisfaction − 0.95 (− 2.93, 1.00) 0.36

Table 4   Results from piecewise growth models. Adjusted results of 
the piecewise growth models for the trajectories of the three periods 
of interest. The parameter estimates characterize the change in the 

outcome, adjusted for age, sex at birth, and baseline CDI, over the 
specified time interval

Outcome Time interval Parameter estimate 95% CI p value

Parent-report CDI 2 weeks before the intervention to pre-intervention − 0.53 (− 2.09, 1.05) 0.51
Pre-post intervention − 5.04 (− 6.41, − 3.68)  < 0.0001
Post-intervention to 6 months post intervention 0.31 (− 0.40, 1.03) 0.39

Child-Report CDI 2 weeks before the intervention to pre-intervention − 0.82 (− 2.34, 0.71) 0.30
Pre-post intervention − 3.34 (− 4.67, − 2.01)  < 0.0001
Post-intervention to 6 months post intervention 0.76 (0.06, 1.47) 0.03

SCARED 2 weeks before the intervention to pre-intervention − 1.70 (− 4.20, 0.79) 0.19
Pre-post intervention − 1.66 (− 3.82, 0.50) 0.13
Post-intervention to 6 months post intervention − 0.36 (− 1.50, 0.78) 0.54

Flourishing 2 weeks before the intervention to pre-intervention 1.14 (− 0.40, 2.67) 0.15
Pre-post intervention 1.54 (0.21, 2.87) 0.02
Post-intervention to 6 months post intervention 0.04 (− 0.66, 0.74) 0.92

Zest for life 2 weeks before the intervention to pre-intervention 1.81 (− 1.90, 5.55) 0.34
Pre-post intervention 5.42 (2.19, 8.65) 0.001
Post-intervention to 6 months post intervention − 0.32 (− 2.02, 1.38) 0.71

Satisfaction with life 2 weeks before the intervention to pre-intervention 1.44 (0.11, 2.77) 0.04
Pre-post intervention 0.78 (− 0.37, 1.94) 0.19
Post-intervention to 6 months post intervention 0.12 (− 0.49, 0.73) 0.70
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in well-being after 2 weeks (see Table 2) or after 6 months 
(Table 4).

Change in Social Connectedness Over Time

Preliminary results from the 2023 subsample are reported in 
Supplementary Materials (p. 17).

Discussion

In this study, we examined the potential impact of 
Creativity Camp, a novel creative arts intervention, 
on mental health and well-being in adolescents with 
depression symptoms. Key strengths of the study 
include a design that allowed for comparing the 
effects of the intervention versus a waitlist control; the 
growth-oriented nature of the intervention, focuses on 

fostering creative self-exploration; the multi-pronged 
curriculum encompassing a variety of arts activities, 
potentially enhancing engagement (evidenced by a low 
level of attrition); the multiple informants of depression 
symptoms; and the assessment of both clinical symptoms 
and well-being, allowing for a holistic understanding 
of the impact on the adolescent. In line with our pre-
registered hypotheses, we report evidence of clinical 
improvement in adolescent-reported depression (as shown 
in pre-to-post intervention depressive symptom decreases) 
and even stronger evidence of clinical improvement from 
parent reports (shown not only in pre-to-post intervention 
changes, but also relative to the before-intervention wait-
period). Additionally, also in line with our pre-registered 
hypotheses, we observed that adolescents improved on 
some measures of well-being at post-intervention, with 
preliminary evidence that these effects were persistent at 
the 2-week and 6-month follow-ups.

Fig. 3   Depression symptom trajectories. Here we present a visu-
alization of three trajectories for Parent and Child CDI 2 scores: the 
change shown by Group A in the 2 weeks before the intervention; the 
change shown by all participants from pre- to post-intervention (high-
lighted); and the change for all participants from post-intervention to 
the 6  months follow-up. (While the 2-week-post-intervention meas-

ures are shown for Group B here, this trajectory is not highlighted in 
the graph.) Darker points on the plots signify higher concentrations of 
that particular outcome score. The slopes associated with the change 
from pre- to post-intervention (highlighted) are significant for both 
Parent and Child CDI scores
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The study results suggest that Creativity Camp may be 
useful for mitigating depression in adolescents. In line with 
our hypotheses, we found preliminary evidence suggesting 
that depression symptoms improved from pre- to post-
intervention according to both child and parent reports. 
The findings were strongest for the parent reports, with an 
effect size (0.80) similar to or greater than those reported 
in studies of standard treatments such as fluoxetine and 
cognitive-behavioral therapy [1, 21], and importantly, 
significant in the active versus waitlist comparison, 
providing an important preliminary indication of the 
efficacy of Creativity Camp. Using both parent and youth 
perspectives can provide meaningful and complementary 
information about the child [22, 23]. While youth can report 
most directly on their own internal experience, parents are 
better observers of their child’s behavior. Conceivably, the 
stronger results from parent reports may suggest that the 
aspects of depression that were most sensitive to change 
in response to Creativity Camp were observable to parents 
(e.g., changes in behavior rather than in internal feelings), 
whereas the unobservable aspects of depression experienced 
by the adolescents improved to a lesser extent. It may be 
that a longer intervention, and/or a larger sample, would be 
required to show a significant effect in the waitlist versus 
intervention comparison from the adolescents’ perspectives.

There was also some evidence for lasting effects for both 
adolescent-reported and parent-reported depression at the 
2-week follow-up, and further sustained benefit according 
to parent (but not adolescent) reports at 6 months. The fact 
that adolescent-reported depression symptoms worsened 
again at 6 months might be expected given that depression 
is often a recurring illness in adolescents [2, 24–26]. This 
finding further underscores the importance of investigating 
the utility of longer-term intervention.

When considering the change in well-being from pre- to 
post-intervention for the whole sample, both the Flourishing 
Scale and Zest for Life (but not Satisfaction with Life) 
showed a significant change indicating improved well-
being. However, none of these changes were significant 
in the waitlist control comparison. Similar to the findings 
with depression, and in line with hypotheses, we found 
preliminary evidence suggesting that post-intervention 
increases in Flourishing and Zest for Life persisted at 2 
weeks and 6 months. The increases at post-intervention 
noted in the Flourishing Scale are in line with some past 
research examining the impact of arts engagement on well-
being. One study showed significantly improved Flourishing 
Scale scores after a 2-month group arts intervention 
(painting and drawing with an art instructor) on well-being 
in 14 young female Yezidi trauma survivors [27]. Another 
study showed increases in Flourishing Scale scores after a 
photography intervention in 18 pediatric palliative caregivers 
[28]. Lack of significant changes at post-intervention on 

Satisfaction With Life may suggest that this measure (e.g., 
agreement with the statements, “The conditions of my life 
are excellent” and “So far I have gotten the important things 
I want in life”) is less sensitive to changes on shorter time 
scales such as 2 weeks. One prior study examining the 
impact of an arts tour intervention for older adults which had 
a larger sample (N = 155) and longer duration (3 months) 
found significant increases in Satisfaction with Life after 
the intervention, suggesting this measure may still be useful 
to include in future studies of arts interventions (especially 
those of longer duration) for well-being.

Our findings add to an emerging body of knowledge on the 
positive impact of arts-based interventions on mental health 
and well-being [6, 7]. A recent call to action highlighted 
the potential value of arts-based interventions to address the 
global youth mental health crisis [29]. A recent systematic 
review of art therapy studies in youth mental health noted 
the small number of randomized controlled trials and lack of 
replication studies, and reported that the extant literature has 
provided the strongest evidence for the benefit for youth who 
have experienced trauma [30]. Initial findings from small 
studies testing other kinds of novel arts-based interventions 
suggest the potential to facilitate empowerment and social 
support [31] and  to exert positive changes in identity 
development [32]. Controlled studies investigating music- 
and dance-based interventions in youth have demonstrated 
reductions in internalizing symptoms, including depression, 
anxiety, and indices of stress, compared to control conditions 
[33–35]. Additional research has demonstrated the benefit 
of arts interventions for reducing depression and stress in 
special populations such as children with cancer [27] and 
epilepsy [36]. Arts-based approaches may have the potential 
to overcome barriers to treatment such as negative biases 
about mental health care delivery [37].

We did not detect significant changes in anxiety 
symptoms related to Creativity Camp. Notably, the 
activities in this intervention were not specifically designed 
to include treatment elements that are effective for treating 
anxiety (e.g., exposure, cognitive restructuring, somatic 
management). While, participating in the intervention did 
require interacting with peers, which is routinely avoided by 
teens who experience social anxiety, perhaps this exposure 
was not enough to significantly reduce anxiety levels. 
Notably, the goal of this intervention was to target depressive 
symptoms; future work may consider how to tailor creative 
arts interventions to address anxiety symptoms more 
effectively.

Understanding the mechanisms underlying how arts 
engagement can benefit mental health has been identified 
as a research priority [38]. A recent framework for 
understanding “active ingredients” for arts-in-health 
interventions identified three categories for the elements 
underlying clinical response: Project (the art activity itself), 
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People (how people interact and who is involved in these 
interactions), and Context (setting, things, surroundings) 
[39]. Following this framework, Creativity Camp’s 
active ingredients may include the following. (1) Project. 
Activities were designed to spark inspiration, facilitate 
self-inquiry, and invite new ways of thinking. This strategy 
may promote flexible thinking, which could be critical for 
shifting out of persistently negative thoughts and feelings. 
Furthermore, the simple act of “showing up” every day 
demonstrated by most participants represents behavioral 
activation, a known active ingredient in other treatments 
of depression [40, 41]. (2) People. Working directly with 
professional artists, research staff, near-peer mentors, 
and other teens could be inspirational for participants. 
Preliminary data from a subsample of this study showing an 
increase in social connectedness after the intervention (see 
Supplementary Materials) supports this idea. Furthermore, 
the instructor approach (focusing on authentic expression 
rather than following rules; see Supplementary Materials, 
Table S6) afforded more freedom than typical adolescent 
settings (e.g., school). (3) Context. Even though it was not 
a typical “therapy” context, adolescents knew that others 
in the program were also experiencing depression, possibly 
contributing to a feeling of safety. The program occurred 
in a large room with natural light, allowing free movement 
and access to the outdoors; activities involving nature were 
woven into the curriculum. Future research investigating 
these potential active ingredients to understand mechanisms 
of therapeutic effects will be important to guide treatment 
optimization.

Several study limitations should be considered. First, 
randomized assignments to Group A versus Group B were 
not strictly maintained in the Summer 2022 cohorts. In 2022, 
when adolescents were only expected to complete three 
visits due to the additional participant burden of the 2022 
protocol, which included neuroimaging, we occasionally 
needed to reassign participants to a different group after 
randomization to accommodate family summer schedules. 
Thus, while this reassignment process in 2022 had some 
inherent randomness (e.g., family vacations and other 
commitments were spread randomly across the summer), 
it may have inadvertently introduced unseen bias, limiting 
causal attributions. A second issue was that since in the 
Summer 2022 cohorts, when we only expected participants 
to complete either the 2-week-before intervention or the 
2-week-after intervention follow-up visit, we had limited 
power for the tests evaluating change during those time 
periods. Third, since we did not have an active control 
group, future work is needed to confirm that changes related 
to the intervention are not related to non-specific factors 
such as receiving attention, spending with the research team, 
or cohort effects. Fourth, the timing of the intervention 
during summer break coincides with a time that is typically 

notable for reduced stress for adolescents. Thus, it is possible 
that assessments during the summer are more likely to 
show “clinical improvement” because of being on summer 
break. This concern is mitigated in part because most of the 
baseline assessments were also conducted during summer 
break. Some of the benefits were maintained at 6 months, 
suggesting that even when school resumed, there may be 
some steeling effects that allow adolescents to be resilient 
to school-related stressors. For these reasons, adapting 
this intervention for the school year could be important. 
Fifth, our study inclusion criteria relied on parent-reported 
depression symptom levels. While most (87%) of the 
sample had a diagnosis of major depression, only 56% met 
criteria for a current episode of major depression. Therefore, 
future work may benefit from testing the extent to which 
this intervention is effective for adolescents with more 
severe forms of depression. Finally, our initial program 
development efforts did not include fidelity assessments of 
the curriculum delivery across six different cohorts spanning 
2 years. This will be an important aspect to include in future 
work.

In conclusion, we report preliminary evidence that a 
2-week Creativity Camp intervention has a positive impact 
on adolescents with depression, both alleviating depression 
symptoms and promoting well-being. Future research is 
needed to confirm these findings to facilitate the expansion 
of evidence-based approaches to the treatment of adolescent 
depression.

Summary

Depression is a serious public health problem that often 
emerges during the adolescent period. Novel interventions 
are needed to broaden the available treatment options 
for this condition in teenagers. This study examined the 
impact of “Creativity Camp”, a novel 8-day creative arts 
intervention, on depression and well-being in adolescents. 
Results provided preliminary evidence that the Creativity 
Camp intervention had a positive impact on both depression 
(showing a decrease) and well-being (showing an increase) 
in 69 adolescents 12–17 years. This evidence highlights the 
importance of investigating and implementing treatment 
approaches focusing on creative arts for adolescents with 
depression.
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