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Post-traumatic stress disorder (PTSD) is increasingly prevalent among
young people, yet current evidence-based treatments show variable
outcomes. Creative arts-based interventions (for example, music, dance,
visual art and drama) are gaining attention as complementary approaches
to trauma care. Here we evaluated the effectiveness of creative arts-based
interventionsinreducing PTSD symptoms among youth globally, with
particular attention to underrepresented and non-Western populations.
We searched PubMed, PsycINFO and Web of Science for studies published
up to16June 2025. Eligible studies were randomized controlled trials and
quasi-experimental studies evaluating creative arts-based interventions
with participants aged 3-18 years with diagnosed PTSD or trauma-related
symptoms and validated pre-post PTSD outcomes. A random-effects
meta-analysis was conducted with subgroup analyses by region and
trauma severity. Thirty-three studies (N = 4,587) metinclusion criteria.
Creative arts-based interventions significantly reduced PTSD symptoms
(Hedges’ g=0.85,95% Cl=0.70-1.00). Strong effects were observed
among participants with diagnosed PTSD and general trauma symptoms.
Subgroup analyses showed large effects in West African and Middle
Eastern samples, but no significant effects in Western populations.
Althoughregional evidence was limited and intervention heterogeneity
may affect generalizability, findings highlight creative arts-based
interventions as effective and culturally resonant tools for reducing PTSD
symptomsin youth, particularly in non-Western contexts. Future research
should prioritize culturally focused, high-quality studies to assess
applicability across diverse settings. This study was registered in PROSP-
ERO (CRD42023389789).
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Posttraumatic stress disorder (PTSD) is a chronic and debilitating men-
tal health disorder that develops after exposure to a traumatic event’.
According to recent estimates, approximately 320 million people or
3.9% of the world’s population have had PTSD at some point in their
lifetime” The reasons for such a high prevalence of PTSD point largely
todirectorindirect exposure to traumatic incidences such as physical
violence, sexual trauma, seriousinjuries, natural disasters and death’.
Itis estimated that 25% of children and adolescents around the world
will experience a traumatic event before reaching adulthood*”.Ina
US epidemiological study, the prevalence of PTSD in adolescents aged
13-17 years was 4.7% (ref. 8). PTSD can cause substantial distress in a
child’slife and could result in functional disabilities that could impair
social, academic and occupational functioning if these chronic traumas
areleftuntreated’.

Current therapeutic strategies to treat PTSD in children and
adolescents include trauma-focused cognitive behavioural therapy
(tf-CBT), CBT for PTSD, group trauma-focused CBT and eye move-
ment desensitisation and reprocessing (EMDR) for persistent PTSD
symptoms'’. Pharmacological interventions are not recommended
for children and adolescents with PTSD'". Despite CBT and EMDR
being offered for the alleviation of PTSD symptoms in children and
adolescents, nonresponse to CBT in both individual and group settings
hasbeen reported to be as high as 50%*". Recent evidence for the use
of EMDR has found no significant difference between EMDR and other
psychological treatments such as CBT in reducing PTSD symptoms®,
further highlighting the variability of treatment efficacy. While tf-CBT
hasbeensuggested to be effective in Western populations>*, there is
little research concerningits efficacy in non-Western populations. To
address the unique language and cultural needs of these populations,
culturally adapted CBT was created” and preliminary evidence has
shown culturally adapted CBT to be effective in refugee and asylum
seeker populations with trauma'. Init, the main elements of CBT have
been preserved; however, the language, metaphors, techniques and
examples used in CBT have been adapted to be culturally specific®.

Despite attempts at culturally adapted talking therapies, ethnic
minority groups in Western countries are less likely to access therapies
for their psychiatric disorders”. They also are less likely to have good
outcomesintherapy andare morelikely toreport negative experiences
in therapy, compared to white majority service users'®°, Furthermore,
psychotherapy for refugees and other vulnerable populationsis scarce
because of the high cost and limited skillsamong trauma specialists to
meet the language and cultural needs of these populations?. This high-
lights the need for novel, accessible and effective treatment methods
forunderrepresented, non-Western populations experiencing trauma
symptoms and PTSD?%,

As noted in the arts and health glossary by Davies and Clift*,
art therapies are a form of psychotherapy that involve a therapeu-
tic relationship between a qualified therapist and an individual who
engages in creative activities for diagnostic or remedial purposes®.
Creative arts therapies (CATs) are treatmentinterventions thatinvolve
art activities within therapy sessions and delivered by a trained crea-
tive arts therapist®. Using creative arts therapeutically can either
refer to trained therapists using creative arts methods in their ses-
sions or community-based creative arts interventions administered
by community-based creative arts instructors with no mental health
or therapeutic training. The National Coalition of Creative Arts
Therapies Associations (NCCATA) defines creative arts therapists as
‘human service professionals who use distinct arts-based methods
and creative processes for the purpose of ameliorating disability and
iliness and optimizing health and wellness™*. For this analysis, we
define CATs as music, visual art, dance movement, poetry and drama
therapy facilitated by a trained creative arts therapist and creative
arts-based interventions as any intervention utilizing music, move-
ment, visual arts, poetry or drama with the interventions carried out
by atrained facilitator.

Creative arts-based interventions may provide novel solutions and
alternative options to existing psychotherapies with variable success.
Specifically, creative arts are unique therapeutic modalities that have
the potential to overcome language barriers by utilizing predominantly
nonverbal modalities that allow for the emotional expression of com-
plex feelingsin anonverbal format”. Creative arts-based interventions
canalso be viewed as a therapeutic strategy that may mitigate stigma
surrounding mental health treatments?, as they are not traditional
talking therapies, which have beenimplicated in lacking engagement
specifically with minoritized populations. In traditional talking thera-
pies, these patients have reported feeling unwelcomed inservices and
stigmatized”®. In a scoping review of over 3,000 studies on the role
of arts inimproving health and well-being, Fancourt and Finn* found
thatthearts play alargeroleinthe preventionof illhealth and promote
good health”. Arts also have an array of benefits related to building
self-esteem, self-acceptance, confidence and self-worth, which are all
preventative characteristics of mental illness®.

For Western samples, CATs have been shown to be tentatively
promising for reducing symptoms of depression®’, anxiety and obses-
sive-compulsive disorder®, anorexia nervosa***and autism spectrum
disorder®*. They further help with the psychotic symptoms found in
schizophrenia®. Evidence for the effectiveness of creative arts-based
interventions for non-Western individuals with mental health symp-
toms has been growing. Among 500 Turkish children, for example,
depressive symptoms decreased after a group Turkish traditional
folk-dancingintervention®®. Additionally, inagroup dance movement
therapy and art therapy intervention with 470 participants, PTSD symp-
toms reduced in Nigerian children who endured a traumatic event®.
In West African cultures, specifically Nigerian culture, music plays an
indispensable role at work, in politics, in socioeconomic engagements,
inreligious worship and in moral life’®. In the Yoruba tribes in Nigeria,
musicisreported to create adiasporic consciousness and becomes an
important medium for maintaining contact and identity®’. Together,
these findings suggest that creative arts-based interventions mightbe
aneffective treatmentin non-Western populations as they incorporate
valued cultural elements.

Systematic reviews compiling the existingliterature onthe usage
of creative arts-based interventions as effective treatment methods
for children and adolescents with symptoms of trauma and PTSD have
been largely inconclusive*®*. In these reviews, researchers compiled
existing case studies, intervention studies and qualitative studies to
assess the evidence for the use of creative arts-based interventions
for PTSD in children, but owing to the heterogeneity of methods and
outcome measurements utilized, it was difficult to make firm conclu-
sions on these interventions’ effectiveness*®*'. A recently published
meta-analysis on the effectiveness of creative arts interventions for
treating childrenand adolescents exposed to traumatic events found
that creative arts interventions significantly reduced PTSD symptom
scores compared to baseline scores (Hedges’gof 0.67 and P< 0.001)*.
However, the meta-analysis had significant limitations owing to the
limited number of studies (15 pre-post and 7 with a control group), the
heterogeneity of traumatic experience and intervention type, and the
lack of explorationinto the effectiveness of CATs inunderrepresented
children and adolescents.

The aims of the present research were twofold. First, we aimed
to provide robust empirical evidence for the effectiveness of crea-
tive arts-based interventions among children and adolescents. To
achieve this, the present meta-analysis includes only quantitative
experimental studies, randomized controlled trials (RCTs) and pre-
post intervention studies. We also examine which types of creative
artinterventionreduce PTSD scores and how well creative arts-based
interventions work based on PTSD diagnostic status and the duration
of the intervention. Second, we aimed to examine whether creative
arts-based interventions are more effective among non-Western than
Westernyouth.
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Fig.1| PRISMA Flow diagram of the screening and study selection process. PRISMA flow diagram illustrating the identification, screening and selection of studies

(n=33). Studies were published up toJune 16, 2025.

Results

Study selection

Atotal of 3,602 records were screened after duplicates were removed.
Overall, 86 full-text articles were assessed for eligibility, of which 53
were excluded for the following reasons: not a creative arts therapy
(n=18),not PTSD-related (n = 8), qualitative-only study (n =19), symp-
toms not assessed (n = 3), systematic review (n = 3) and case report
(n=2).Atotal of 33 studies were included in the meta-analysis. The
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA)* flow chart is shown in Fig. 1.

The duration of the studies ranged from 5 days to 36 weeks
(mean (M) =10.06 weeks, s.d. of 6.88 weeks). The age of those allo-
cated to creative arts-based interventions ranged from 3 to 18 years
(M =12.76 years, s.d. of 2.58 years). All studies were conducted on
children and young people who had symptoms of trauma or a PTSD
diagnosis according to the Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5)*.

Thetype of creative arts-based intervention varied greatly. Studies
utilized art, poetry, dance or dance movement-based interventions,
music or music therapy as standalone treatments or amixture of mul-
tiple creative interventions together. Table 1 provides a summary of
the study and sample characteristics for each study.

Effectiveness of creative arts-based interventions among
childrenand adolescents

The pooled effect size, reported as Hedges’ g, of the meta-analysis
acrossall study types for the effect of creative arts-based interventions
on PTSD symptoms are shown in Fig. 2. Effects are classified as small
(0.2-0.5), medium (0.5-0.8) and large (=0.08). All 33 studies®"*"+>7
included uncontrolled pre-post measurement of trauma or PTSD.
The results of the pooled standardized effect sizes show a significant
decrease in PTSD symptoms when a creative arts-based intervention
was utilized with a large effect size (Hedge’s g of 0.85; P < 0.001; 95%
confidence interval (CI) 0.70 t0 1.00).
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DSM-5; TSCC, Trauma Symptom Checklist for Children.

Pre-post comparisons in nonrandomized trials

Data from a total of 20 nonrandomized studies?>#8493%3355576162,64-6571-74
using a sample of 1,442 participants at baseline to follow-up were
included in this meta-analysis (Table 1). All 20 studies used uncon-
trolled pre-post designs and took PTSD measurements at baseline
and follow-up, and 9 studies**#8546667.697L73 jncluded nonrandomized
comparison groups. However, in these studies, participants were not
randomizedto eitherintervention, which suggests the potential pres-
ence of selectionbias. Nonetheless, the datasuggest asignificant reduc-
tionin PTSD symptoms from baseline to follow-up with an overall large
effect size (Hedges’ g =0.86; P < 0.001; 95% Cl 0.44 to 1.28; Fig. 3).

Controlled comparisons with active versus passive

control groups

We conducted a subgroup analysis on studies using controlled
post-treatment comparisons with either an active or passive control
condition. Four studies*****®”included an active control group (receiv-
ing treatment as usual, TAU) in addition to pre-post measurements
(Fig. 4). Across the included studies, TAU was generally described by
authors as routine care but was rarely specified in detail. It is unclear
whether TAU involved evidence-based treatments such as CBT or EMDR,
group therapy or nonspecific supportive care. Across these studies,
501 participants participated in a creative arts-based intervention
and 362 in a control condition. At follow-up, those who participated
in one of the creative arts-based interventions showed a lower PTSD
score in comparison with those who participated in no intervention,
continued treatment as usual or stayed on the waitlist. Results showed
asignificantly large effect size for the reduction of PTSD symptoms
when a creative arts-based intervention was used compared to the
active control condition TAU (Hedges’ g = 0.80; P< 0.001; and 95% ClI
0.48t01.12).

Nine studies®*7315+3658596370 jncluded a passive control group (no
intervention and waitlist controls) in addition to pre-post measure-
ments (Fig. 4). Across these studies, 1,142 participants participated
in a creative arts-based intervention and 1,126 in a passive control
condition. At follow-up, those who participated in one of the creative
arts-based interventions showed a lower PTSD score in comparison
with those who participatedinnointervention or stayed on the waitlist.
Results showed a significantly larger reduction of PTSD symptoms
whena creative arts-based intervention was utilized compared to pas-
sive control conditions (Hedges’ g =0.91; P < 0.001;95% C10.73t01.08).

Publication bias

All three meta-analyses showed high heterogeneity (75-95%) indicat-
ingthe heterogeneity of the studies. Theresults of the Egger test indi-
cated no significant evidence of small-study effects in the pre-post
analysis, including all studies (z=-0.31and P= 0.76), the nonrand-
omized pre-postinterventions (z=0.05and P=0.96) and those with
active and passive control groups (z=-0.67 and P= 0.51), suggesting
that publication bias is unlikely to have substantially influenced the
meta-analysis results.

Subgroup analysis of different types of creative arts-based
interventions

A subgroup analysis was performed on the uncontrolled pre-post
comparisons with the type of creative arts-based intervention. This
subgroup analysisincluded both CAT interventions as well as creative
arts-based interventions. Intervention types were only considered if
they contained five or more studies (see Table 1 for a full breakdown).
We thus considered art, dance, music and amixed group thatincluded
creativearts-based interventions that utilized music, dance, art, drama
and poetry in different sessions in combination. Results indicate a
significant and large effect for mixed interventions (Hedges’ g=1.01;
P<0.001;95% Cl0.81t01.20) and asignificant and large effect for both
artinterventions (Hedges’ g =0.79; P<0.001;95% C10.56 t01.03) and
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Effect size Weight

Study with 95% CI (%)
Anazor et al. ] 0.67 (0.17 t0 1.17) 4.83
Anichebe et al. [ | 0.99 (0.80 t0 1.17) 8.67
Bleile et al. — 0.31(-1.26 t0 1.87) 0.88
Brillantes-Evangelista —— 0.53 (-1.64 to 2.70) 0.48
Burruss et al. | | 0.09(-0.31t0 0.49)  5.92
Colegrove et al. —— 0.81(-0.80t0 2.42) 0.84
Culver et al. —_—— 0.30 (-2.58 t0 3.18) 0.28
Dauber et al. —T— 0.56 (-1.95 to 3.07) 0.36
Decosimo et al. B 0.92 (0.82 t0 1.02) 9.49
Ewulu et al. || 0.94 (0.59 to 1.29) 6.52
Ezeh et al. [ | 1.00(0.97t01.03)  9.84
Feen-Calligan et al. —_—r— 1.21(-1.75 to 4.17) 0.26
Gordon et al. . 1.12 (1.07 to 1.18) 9.73
Grasser et al. 0.81(-9.25 to 10.86) 0.02
Hylton et al. 0.54 (-4.95t06.03) 0.08
lyendo et al. . 0.63 (0.61to0 0.65) 9.86
Kalthom et al. [ | 1.00 (0.99t01.01)  9.87
Lyshak-Stelzer et al. 1.69 (-2.25 to 5.63) 0.15
Momartin et al. —— 0.62 (-0.70 t0 1.93) 1.20
Moosa et al. E 3 1.68 (0.97 to 2.39) 3.21
O’Callaghan et al. —— 0.37 (-0.67 to 1.41) 1.79
pifalo 0.52 (-3.06 to 4.11) 0.18
Pifalo e 0.39 (-2.12 to0 2.90) 0.36
Pretorius and Pfeifer —_— 1.68 (-1.53 to 4.90) 0.22
Quinlan et al. ——— 0.55 (-1.15 to 2.26) 0.75
Staples et al. —— 2.38 (113 to0 3.64) 1.30
Thabet et al. 0.21(-2.58 to 2.99) 0.30
Toletal. & 0.61(-0.29 to 1.51) 2.25
Truppi 0.22 (-6.07 t0 6.52) 0.06
Ugurlu et al. e 1.44 (-1.74 to 4.62) 0.23
van Westrhenen et al. 0.01(-3.61t0 3.64) 0.18
Woollett et al. 0.42 (-9.77 t0 10.61) 0.02
Zhang et al. . 0.63 (0.61t0 0.65) 9.86
Overall | 0.85 (0.70 t0 1.00)
Heterogeneity: 7° = 0.06, I* = 98.58%, H” = 70.26
Testof 6= ej: (32)=1,752.01, £=0.00 fegtudy effect size and weight
Test of 8=0:2z=10.84, P=0.00 — 95%ClI

10 5 o 5 10 Overall pooled effect

Fig. 2 |Forest plot ofindividual study effect sizes and pooled estimate. Effect
sizes (6;individual study Hedges’ g) and their 95% Cls were calculated for each
study. The pooled effect size (6) was estimated using a random-effects model
with restricted maximum likelihood (REML). Heterogeneity across studies was
evaluated using Cochran’s Q test (Q(32) =1,752.01, P < 0.001) which tests the null
hypothesis that all study effects are equal (6;= 6)). The I statistic (/> = 98.58%),

H?=70.26 and 72 = 0.06. Further quantify the magnitude of between-study
variability beyond chance. The overall pooled effect was statistically significant
(z=10.84, P<0.001), with an estimated effect size of 0.85 (95% C10.70 t0 1.00).
All tests were two-sided. No adjustments for multiple comparisons were applied
as this analysis addressed a single pooled hypothesis test.

dance interventions (Hedges’ g=1.00; P< 0.001; and 95% C1 0.96 to
1.04). In the music group, there was a significant medium effect for
the reduction of PTSD scores (Hedges’ g = 0.63; P < 0.001; and 95% CI
0.61t0 0.65) (Fig. 5).

Subgroup analysis of PTSD diagnostic status

We next performed an uncontrolled pre-post comparison subgroup
analysis on PTSD diagnostic status in all 33 studies in three different
categories: ‘PTSD diagnosis’, which represents studies where patients
were diagnosed with PTSD based on the DSM-5 criteria** before begin-
ning the creative arts-based intervention; ‘PTSD symptoms’, which

represents studies where patients had symptoms of PTSD but not a
diagnosis; and ‘trauma symptoms’, which represents studies where
patients have cited symptoms of trauma for a short period of time,
but not a full presentation of PTSD symptoms or a PTSD diagnosis.

This analysis yielded a significant reduction in PTSD and trauma
symptoms with a large effect size in both the PTSD diagnosis group
(Hedges’ g=1.07; P<0.0001; and 95% CI 0.94 to 1.20) and the trauma
symptoms group (Hedges’ g=0.82; P<.0001; 95% CI 0.50 to 1.14).
Additionally, there was a medium effect size and a significant reduc-
tion in the PTSD symptoms group (Hedges’ g=0.73; P<0.001; 95% Cl
0.54t00.92) (Fig. 6).
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Effect size Weight
Study with 95% CI (%)
Anazor et al. 0.67 (0.17 t0 1.17) 15.11
Brillantes-Evangelista 0.53 (-1.64 to 2.70) 3n
Burruss et al. 0.09 (-0.31to 0.49) 16.38
Dauber et al. 0.56 (-1.95 to 3.07) 2.43
Decosimo et al. . 0.92(0.82t01.02) 19.07
Feen-Calligan et al. —T 1.21 (-1.75 to 4.17) 1.81
Grasser et al. 0.81(-9.25 t0 10.86) 0.17
Hylton et al. —_— 0.54 (-4.95 to 6.03) 0.56
Momartin et al. —— 0.62 (-0.70 t0 1.93) 6.61
Moosa et al. | 1.68 (0.97 t0 2.39) 12.44
Pifalo —_— 0.52 (-3.06 to 4.11) 1.27
Pifalo b 0.39 (-2.12 t0 2.90) 2.43
Pretorius and Pfeifer —_— 1.68 (-1.53 to 4.90) 1.55
Quinlan et al. —— 0.55 (-1.15 to 2.26) 4.58
Staples et al. — 2.38 (113 to 3.64) 7.04
Thabet et al. — 0.21(-2.58 t0 2.99) 2.02
Truppi — 0.22 (-6.07 to 6.52) 0.43
Ugurlu et al. —_— 1.44 (-1.74 to 4.62) 1.59
van Westrhenen et al. —_— 0.01(-3.61t0 3.64) 1.24
Woollett et al. 0.42 (-9.77 to 0.61) 0.17
Overall ¢ 0.86 (0.44 t0 1.28)
Heterogeneity: T2 = 0.24, I = 56.88%, H* = 2.32
Test of 6, = t9]: Q(19) =28.34, P=0.08 Key
Test of = 0: 2= 4.04, P= 0.00 " Study effect size and weight

_{0 j5 0 é 1;) & Overall pooled effect

Fig. 3 | Forest plot of individual study effect sizes and pooled estimate.

Effect sizes (Hedges’ g) and their 95% Cls were calculated for each study. The
pooled effect size was estimated using a random-effects model with REML.
Heterogeneity was assessed using Cochran’s Q test (Q(19) = 28.34, P=0.08), the

2 statistic (/2 = 56.88%) and 72 = 0.24. The overall pooled effect was statistically
significant (z=4.04, P < 0.001) with an estimated effect size of 0.86 (95% C1 0.44
to1.28). All tests were two-sided. No adjustments for multiple comparisons were
applied as this analysis addressed a single pooled hypothesis test.

Meta-regression analysis on duration of intervention

We conducted meta-regression analysis (uncontrolled and pre-post)
onthe continuous variable ‘time interval in weeks’ of the creative arts
intervention. Overall, 31 studies?*#44850°7 (n = 4 048) reported the
length of time of creative arts-based interventions. Results show that
the effect of the time interval was not significantly associated with a
reductionin PTSD scores over time (8=-0.006;s.e.m.=0.011; P= 0.572;
95% CI1-0.027 to 0.015). This means that the amount of time the creative
arts-based intervention lasted did not significantly effect the reduction
of PTSD scores in the patient population.

Effectiveness of interventions by therapist qualification

To examine whether the effectiveness of creative arts-based interven-
tions differed on the basis of the qualifications of theinterventionist, we
conducted asubgroup analysis in 32 studies with uncontrolled pre-post
data to compare effects between interventions delivered by licensed
creative arts therapists and those delivered by trained facilitators (one
study was excluded as it contained a mixture of licensed creative thera-
pists and trained facilitators™). The pooled effect size was significantly
larger for interventions delivered by trained facilitators compared to
licensed creative arts therapists, suggesting that trained facilitators
may deliver creative arts-based interventions with comparable or even
greater efficacy (Supplementary Fig. 4).

Meta-regression analysis of within-study differences by
interventiontype

To further explore whether effect sizes differed by intervention type
within studies, a series of random-effects meta-regressions were

conducted on the six studies®***$3*%%7 (uncontrolled and pre-post

comparison) that included multiple CATs. Intervention type was
included as a categorical moderator, and each model rotated the
reference category (art, music, dance, drama and poetry) to enable
all pairwise comparisons between modalities. Across all models, the
meta-regression revealed no significant differences in effect sizes
between intervention types (Wald x?(4) =2.24 and P=0.692), and
the moderator explained none of the between-study heterogeneity
(R?2=0.00).

These findings suggest that, within studies directly comparing
multiple creative arts-based interventions, no single modality (for
example, art, music, dance, drama or poetry) showed a consistent
advantage over another. The therapeutic benefit observed may there-
fore reflect a shared underlying mechanism common to CATs rather
than being driven by one specific modality (Supplementary Table 3).

Effectiveness of creative arts-based interventions among
non-Western children and adolescents

To address our second research aim, we next compared the effective-
ness of creative arts-based interventionsin Western and non-Western
populations by grouping the studies according to participants’ region
of origin (for example, the Middle East). This subgroup analysis used
uncontrolled pre-post comparisons within each region. Populations
were only considered if they contained five or more studies. Thus, only
samples from Africa, the Middle East and North America were analyzed
for subgroup effects. Africacomprised mostly samples from Nigeria,
the Middle East samples from Syria and Palestine, and North America
samples from only the USA. While there were five studies in the mixed
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Effect size Weight

Study with 95% ClI (%)
Active
Anichebe et al. [ ] 0.99 (0.80 t0 1.17) 121
Colegrove et al. — 0.81(-0.80 t0 2.42) 0.80
Lyshak-Stelzer et al. 1.69 (-2.25 t0 5.63) 0.14
Zhang et al. . 0.63(0.61t0 0.65) 14.80
Heterogeneity: 72 = 0.05, > = 79.98%, H? = 4.99 <& 0.80 (0.48 t0 1.12)
Test of 6, = 0]: Q(3)=14.68, P=0.00
Testof 6=0:z=4.91, P=0.00
Passive
Bleile et al. e 0.31(-1.26 t0 1.87) 0.84
Culver et al. 0.30 (-2.58 to0 3.18) 0.26
Ewulu et al. E 3 0.94 (0.59 to 1.29) 8.10
Ezeh et al. [ ] 1.00 (0.97 to 1.03) 14.76
Gordon et al. . 112(1.07t01.18) 14.50
lyendo et al. ] 0.63 (0.61t0 0.65) 14.80
Kalthom et al. . 1.00 (0.99 t0 1.01) 14.82
O’Callaghan et al. — 0.37 (-0.67 to 1.41) 1.79
Tol et al. - 0.61(-0.29 to 1.51) 2.28
Heterogeneity: 72 = 0.04, I? = 99.09%, H? = 110.48 ¢ 0.91(0.73 t0 1.08)
Test of 6, = 0]: Q(8) =1,199.86, P = 0.00
Test of 6=0:2z=10.36, P = 0.00
Overall ¢ 0.87(0.73 t0 1.02)
Heterogeneity: T2 = 0.04, I = 99.12%, H> = 113.11
Test of 6, = 01: Q(12) =1,722.63, P = 0.00
Test of =0:z=11.57, P=0.00 Key
Test of group differences: Q,(1) = 0.32, P = 0.57 | | | | ! ggﬂféfﬁe‘:t size and weight

-2 o] 2 4 6 4 Overall pooled effect

Fig. 4| Subgroup meta-analysis of active versus passive interventions. The
effect sizes (Hedges’ g) with 95% Cls were estimated using a random-effects REML
model. Active interventions showed a significant pooled effect (g = 0.80; 95% CI
0.48t01.12; Q(3) =14.68; P< 0.001; and /2 =79.98%), as did passive interventions

(g=0.91;95%C10.73t01.08; Q(8) =1,199.86; P< 0.001; and /> = 99.09%). The
overall effect was significant (g = 0.87;95% Cl10.73t01.02; Q(12) =1,722.63;
P<0.001; > =99.12%). No subgroup difference was observed (Q,(1) = 0.32,
P=0.57). All tests two-sided with no adjustments for multiple comparisons.

group, this group contained too many different ethnicities to draw
meaningful conclusions.

We found significant reductions in PTSD symptoms from pre-
to post-creative arts-based interventions in Africa®*~+7535458,636673.75
(n=3,353; Hedges’ g=0.81; P < 0.001; 95% CI 0.68 to 0.95) and the
Middle East**>°%¢%¢%72(n = 317; Hedges’ g=1.30; P< 0.001; 95% C1 0.51
t02.10) but notin North America®*"**%" (n =176; Hedges’ g = 0.62;
P>0.05;95% C1-0.76 to 2.01) (Fig. 7). In terms of effect sizes, the
findings suggest a greater reduction in PTSD scores when a creative
arts-based intervention was utilized within Africanand Middle Eastern
samples; however, the differences between the three regions were not
statistically significant.

Discussion

This meta-analysis found that creative arts-based interventions sig-
nificantly reduce PTSD symptoms in children and adolescents, with
anoverall large effect size (Hedges’ g = 0.85).

Subgroup analysis suggested that children with a PTSD diagnosis
or trauma symptoms may benefit more from creative interventions.
We also found that the duration of creative arts-based intervention
wasnotassociated with areductionin PTSD scores over time, suggest-
ing that the length of time an individual participatesin a creative arts
interventiondoes notimpactthe overall effect of their PTSD symptoms.

As previous meta-analyses have not explored the effect of study dura-
tion on symptom reduction, follow-up analyses should be conducted
to assess if the length of participation impacts symptom reduction as
well as the duration of effects post-intervention.

A meta-regression of the six studies®***5*%87 with multiple
creative arts-based intervention types revealed no significant dif-
ferences in effect sizes between CATs, suggesting that therapeutic
benefits may be shared across modalities rather than specific to any
oneintervention type.

Interms of the creative arts intervention that produced the largest
significanteffectin thereduction of PTSD scores, mixed modalities (for
example, music, art and dance) showed the strongest effects (Hedges’
g=1.01),followed by dance (Hedges’ g =1.00) and art (Hedges’ g = 0.79).

We also observed thatinterventions delivered by trained facilita-
tors, not necessarily licensed creative arts therapists, were associ-
ated with slightly greater symptom reductions. While this finding
should be interpreted cautiously, it highlights the potential for
community-led, cost-effective models thatincrease accessibility with-
out compromisingimpact.

Subgroup analyses revealed particularly large effects in
non-Western samples, including West African and Middle Eastern
youth. This may reflect both the cultural salience of creative expres-
sion and nonverbal accessibility in these populations. Creative arts
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Effect size Weight
Study with 95% CI (%)
Art
Anazor et al. ] 0.67 (0.17 to 1.17, 4.83

Brillantes-Evangelista —— 0.53 (—1.64 to 2.70
Burruss et al. | ] 0.09 (—-0.31 to 0.49
0.56 (—1.95 to 3.07,

0.94 (0.59 to 1.29 6.52
Ezeh et al. 1.00 (0.97 to 1.03 9.84

)
) 0.48
)
)
| )
| )
Feen-Calligan et al. _— 1.21 (-1.75t0 4.17) 0.26
| )
)
)
)
)
)
)

5.92
0.36

Dauber et al.
Ewulu et al.

Kalthom et al. 1.00 (0.99 to 1.01 9.87
Lyshak-Stelzer et al. 1.69 (—2.25t0 5.63 0.15
Moosa et al. E 3 1.68 (0.97 to 2.39 3.21
Pifalo 0.52 (—3.06 to 4.11 0.18
Pifalo —_— 0.39 (—2.12to 2.90 0.36
Pretorius and Pfeifer —‘-— 1.68 (—1.53 to 4.90 0.22

0.87 (0.55t01.18

Heterogeneity: 7% = 0.13, I? = 98.92%, H* = 92.62
Test of 6, = 6: Q(12) = 26.20, P = 0.01
Test of 6=0:z=5.40, P=0.00

Dance

Bleile et al. — 0.31 (-1.26 t0 1.87) 0.88
Culver et al. —_— 0.30 (—2.58 t0 3.18) 0.28
Grasser et al. 0.81 (-9.25 to 10.86) 0.02
Momartin et al. —— 0.62 (—0.70 to 1.93) 1.20
Truppi 0.22 (—6.07 to 6.52) 0.06
Heterogeneity: 72 = 0.00, > = 0.00%, H? = 1.00 ‘ 0.47 (<0.47 to 1.40)

Test of 6, = 9]: Q(4)=01,P=1.00
Testof §=0:z=0.97, P=0.33

Mix

Decosimo et al. | 0.92(0.82t01.02)  9.49
Gordon et al. [ ] 1.12(1.07 to 1.18) 9.73
Hylton et al. _— 0.54 (—4.95 to 6.03) 0.08
O’Callaghan et al. - 0.37 (-0.67 to 1.41) 1.79
Quinlan et al. —— 0.55 (-1.15 t0 2.26) 0.75
Staples et al. —.— 2.38 (1.13 t0 3.64) 1.30
Thabet et al. —_— 0.21 (—2.58 to 2.99) 0.30
Tol et al. - 0.61 (-0.29 to 1.51) 2.25
Ugurlu et al. _— 1.44 (-1.74 t0 4.62) 0.23
van Westrhenen et al. —_— 0.01 (-3.61 to 3.64) 0.18
Woollett et al. 0.42 (-9.77 to 10.61) 0.02
Heterogeneity: 7 = 0.02, I? = 56.03%, H* = 2.27 . 1.01 (0.81 to 1.20)

Test of 6, = 6: Q(10) = 20.58, P = 0.02
Test of 6=0:z=10.11, P= 0.00

Music
Anichebe et al. | | 0.99 (0.80 to 1.17) 8.67
Colegrove et al. —a— 0.81 (—0.80 to 2.42) 0.84
lyendo et al. [ | 0.63 (0.61t00.65)  9.86
Zhang et al. [ ] )
Heterogeneity: 2 = 0.04, I = 99.16%, H* = 118.90 . )

Test of 6, = 6: Q(3) =14.50, P = 0.00

Test of 6=0:2z=6.93, P=0.00

0.63 (0.61 t0 0.65 9.86
0.73 (0.53 to 0.94,

Overall | 0.85 (0.70 to 1.00)
Heterogeneity: 72 = 0.06, I? = 98.58%, H? = 70.26
Test of 6, = Bi: Q(32)=1,752.01, P=0.00

Test of 6=0:2z=10.84, P=0.00

Key
Test of group differences: Q,(3) = 4.27, P=0.23 : g;tféleffect size and weight
—1‘0 ‘5 6 é 1‘0 4 Overall pooled effect
Fig. 5| Subgroup meta-analysis by intervention type (art, dance, mixed t01.20; Q(10) =20.58; P=0.02; 12 =56.03%) and music (g = 0.63; 95% C1 0.61to
and music). The effect sizes (Hedges’ g) with 95% Cls were estimated using a 0.65; Q(4) =2.43; P=0.66; > =0.04%). The overall pooled effect was significant
random-effects REML model. Pooled effects were: art (g=0.79; 95% C1 0.56 (g=0.83;95%C10.70 t0 0.95; Q(36) =1,734.62, P< 0.001; I> = 98.25%). A
t01.03; Q(14) = 916.60; P < 0.001; I? = 99.14%), dance (g =1.00; 95% C1 0.82 to significant subgroup difference was observed (Q,(3) =271.36 and P < 0.001). All
1.20; Q(5) =13.86; P=0.02; and /7 = 0.00%), mixed (Mix) (g =1.01;95% C1 0.81 tests were two-sided with no adjustments for multiple comparisons.
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Study with 95% CI (%)
PTSD diagnosis

Gordon et al. ] 112(1.07t01.18) 9.73
Hylton et al. e 0.54 (-4.95t06.03) 0.08
Kalthom et al. [ | 1.00 (0.99t01.01)  9.87
Lyshak-Stelzer et al. —_— 1.69 (-2.25 t0 5.63) 0.15
Staples et al. —— 2.38 (1.13 to 3.64) 1.30
Thabet et al. —_— 0.21(-2.58t02.99) 0.30
Heterogeneity: 12 = 0.01, 2 = 77.54%, H? = 4.45 1.07 (0.94 t0 1.20)

Test of 6, = Hi: Q(5)=21.54, P=0.00

Test of =0:z=16.44, P=0.00

PTSD symptoms

Anazor et al. L] 0.67(0.17t01.17)  4.83

Brillantes-Evangelista

—l 0.53(-1.64t02.70) 0.48

Ezeh et al. [ | 1.00 (0.97t01.03) 9.84
Feen-Calligan et al. —_—— 1.21(-1.75t0 4.17)  0.26
Grasser et al. 0.81(-9.25t010.86)  0.02
lyendo et al. [ | 0.63 (0.61t0 0.65) 9.86
O’Callaghan et al. - 0.37 (-0.67 to 1.41) 1.79
Pifalo —_— 0.52 (-3.06 to 4.11) 0.18
Pifalo o 0.39 (-2.12t02.90) 0.36
Tol et al. - 0.61(-0.29 to 1.51) 2.25
Ugurlu et al. —_— 1.44 (-1.74t0 4.62) 0.23
Woollett et al. 0.42(-9.77t010.61)  0.02
Zhang et al. 0.63(0.61t0 0.65) 9.86
Heterogeneity: 72 = 0.03, 12 = 97.98%, H? = 49.46 . 0.73 (0.54 to 0.92)
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Fig. 6 | Subgroup meta-analysis by outcome type. Effect sizes (Hedges’ g) with
95% Cls were estimated using arandom-effects REML model. Pooled effects were
PTSD diagnosis (g=1.07; 95% C10.94 t01.20; Q(5) = 21.54; P< 0.001; I = 77.54%),
PTSD symptoms (g =0.73;95% C1 0.54 t0 0.92; Q(12) = 566.42; P < 0.001;
I?=97.98%) and trauma symptoms (g = 0.82;95% C10.50 to 1.14; Q(13) = 23.19;
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P=0.04; /12 =74.48%). The overall pooled effect was significant (g =0.85;

B Study effect size and weight

95%C10.70t01.00; Q(32) =1,752.01; P< 0.001; /> = 98.58%). A test of subgroup
differences was significant (Q,(2) = 9.42 and P=0.01). All tests were two-sided

with no adjustments for multiple comparisons.
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Fig. 7| Subgroup meta-analysis by region. The effect sizes (Hedges’ g) with

95% Cls were estimated using arandom-effects REML model. Pooled effects were
Africa (g =0.81;95% C10.68t0 0.95; Q(10) = 596.67; P< 0.001; /> = 98.09%), the
Middle East (g=1.30;95% C10.51t0 2.10; Q(5) = 5.06; P= 0.41; I> = 30.45%) and
North America (g = 0.62; 95% Cl-0.76 t0 2.01; Q(5) = 0.34; P=1.00; /> = 0.00%).

T
(o] 5 10  Overall pooled effect

The overall pooled effect was significant (g = 0.86;95% C10.73 to 0.98;

Q(22) =1,637.18; P< 0.001; 12 = 97.84%). No significant subgroup differences were
observed (Q,(2) =1.50 and P = 0.47). All tests were two-sided with no adjustments
for multiple comparisons.

interventions appeared to be more effective when participants were
displaced fromtheir country of origin (for example, Palestinian youth
in the USA) perhaps owing to the added therapeutic value of cultural
grounding in diasporic contexts. This supports the role of creative
arts in enabling social engagement across cultures and emphasizes
the need for cultural competence in delivery”’.

By contrast, Western-based interventions in North America
showed smaller and statistically nonsignificant effects. However,
owing to mixed ethnicity in North American samples, it is difficult
to tell whether creative arts-based interventions are generally less
effective in North American children or less effective specifically
in the racial majority compared to minoritized children. Owing to
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the lack of statistical significance between groups, we cannot confi-
dently attribute differences in effect to region alone. More research
is needed to explore how cultural, structural and contextual fac-
tors might shape the effectiveness of creative interventions across
diverse settings.

Our findings build on previous reviews*’, which reported only
modest effects for creative therapies in youth. We observed larger
effects, probably owingto stricter inclusion criteriaand amore diverse
sample base, including high-quality RCTs and non-Western contexts.
Moreover, thisis the first meta-analysis, to our knowledge, to explicitly
examine cultural and regional variation in treatment outcomes.

Clinical and cultural implications

InWesternregions of the world, children and adolescents from minor-
itized groups are less likely to access or benefit from conventional
psychiatric care and more likely to report negative experiences with
it'>2°78_ Despite growing calls for culturally responsive care, such
as those outlined in the UK’s Improving Access to Psychological
Therapies framework’, current adaptations largely focus on mod-
ifying talking therapies, which may not fully address the needs of
these populations.

Our findings suggest that creative arts-based interventions offer
apromising alternative, particularly for culturally diverse and under-
served youth. These interventions harness nonverbal modes of expres-
sion, allowing participants to process traumainways that may feelmore
accessible and less stigmatizing. The effectiveness of these approaches
isespecially notablein African and Middle Eastern samples, where crea-
tive practices are deeply embeddedin culturallife. Arecent survey, for
example, found that 72% of West African participants reported frequent
engagement in creative activities tied to community, adaptation and
expression, suggesting that arts-based therapies may naturally align
with cultural coping strategies’™. Additionally, recent literature has
cited thecommon use of arts-based therapies for working with Middle
Eastern populations and the positive effects that they have on reducing
trauma symptoms’>,

Clinically, these interventions may also target key trauma-related
mechanisms. By engaging both sensory (nonverbal) and narrative
(verbal) systems, CATs help reprocess traumatic memories in a more
integrated and less distressing way®’. This is supported by neuro-
imaging studies, which show enhanced connectivity between brain
regions responsible for memory and emotion regulation during
arts-based interventions®..

While previous reviews have also focused on children and
adolescents*®™*, few have explicitly addressed how developmental
stage may influence the effectiveness of CATs. Young people are still
developing emotional regulation, verbal processing skills and iden-
tity formation, which may make them more responsive to nonverbal,
expressive and relational interventions®®. For example, arts-based
therapies provide embodied, sensory experiences that may be more
developmentally appropriate than cognitively demanding approaches
such as CBT. Our findings may reflect this developmental sensitivity,
particularly giventhe large effects seen across diverse settings. Future
research should investigate which modalities are most effective at dif-
ferent ages, forinstance, whether younger children benefit more from
visual arts or play-based methods, while adolescents may engage more
with music, drama or dance.

Given their accessibility, cultural relevance and psychological
impact, CATs should be considered not only as adjuncts, but as poten-
tially central interventions in trauma-informed care for young people,
particularly those from underrepresented backgrounds.

Limitations

Despite the strengths of the study, there are several limitations. Amain
limitation of this meta-analysis was the heterogeneity of the studies
withrespecttothetype of creative artsintervention. The methods used

across studies (for example, RCT, cross-sectional and pre-post) also
varied greatly, as well as the duration of the interventions. Addition-
ally, owing to the limited number of studies in this meta-analysis, the
subgroup analysis compared the effectiveness of creative arts-based
interventions in Western, African and Middle Eastern samples but
could not investigate its effectiveness in other regions of the world.
Therefore, in further research, it would be beneficial to examine the
effectiveness of CATs in other cultures to make firmer conclusions on
their effectiveness in non-Western populations.

Itisalsoimportant to note that only 10 out of 33 studies were sta-
tistically significant®*>46535436583962% Most of these studies were RCTs
with sample sizes ranging from 30 to 470 participants and at least five
sessions of acreative arts-based intervention. These studies included
art,drama, music, poetry and a mixture of creative interventions. Seven
of these studies®*>*¢5*3*387 were studies with homogenous samples
of Nigerian participants, which again emphasizes the effective use of
creative arts-based interventions in West African populations. Future
studies related to creative arts-based interventions for PTSD should
therefore focus on RCT study designs with large sample sizes for reli-
able, statistically significant results.

We were also unable to comment oncreative arts-based interven-
tion effectivenessin comparisonto current standardized treatments.
Our findings point towards a large effect of creative arts-based inter-
ventions for the treatment of PTSD symptomsin children. This suggests
that creative arts-based interventions are as effective as tf-CBT*?, which
also yields a large effect (Hedges’ g =1.14) and is even more effective
thangroup CBT®* (Hedges’ g = 0.70), EDMR" (nosignificant difference)
or pharmacological treatments®* (standardized mean difference of
-0.63), whichyield medium-sized effects. Akey limitationis the lack of
clarity surrounding TAU conditions across included studies. While sev-
eral studies used TAU as a control, they often failed to specify whether
itinvolved evidence-based psychotherapy, general counseling or mini-
mal support. This variability in comparator conditions may influence
effectsizes and limits the precision of cross-study comparisons. Ideally,
future research should not only compare creative arts-based interven-
tions with established treatments in RCTs but also provide detailed
descriptions of TAU to enhance interpretability. Future studies should
also prioritize the use of well-defined control groups, randomization
and large sample sizes to minimize selection bias and establish more
robust evidence for comparative effectiveness.

Conclusions

The results of this meta-analysis suggest that creative arts-based
interventions may contribute to a reduction in symptoms of trauma
and PTSD in children and adolescents from Middle Eastern and West
Africangroups, preliminarily indicating the potential uses of creative
arts-based interventions as culturally competent therapeutic interven-
tions. Given the high global rates of PTSD and the long-lasting effects
ofthedisorder, these findings of reduced PTSD scores in children and
adolescents may be particularly noteworthy for those suffering from
the disorder.

Further research is necessary, particularly RCTs that have
well-defined interventions; control groups utilizing CBT, EDMR or
pharmacological interventions; and long-term follow-ups to recom-
mend creative arts-based interventions torelieve symptomsin children
and adolescents, as well as studies that examine creative arts-based
interventions among African and Middle Eastern youth in Western
contexts. However, this review provides promising evidence of their
potential uses in clinical settings.

Methods

This meta-analysis was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines®. The protocol was preregistered with PROSPERO (ID
no. CRD42023389789).
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Eligibility criteria

Studies were included if they met the following criteria: participants
had amean age under18 years and exhibited symptoms of PTSD (sub-
clinical or clinically diagnosed on the basis of DSM-5) and interven-
tionsinvolved creative arts-based interventions, such as music, dance,
poetry,dramaor art either as standalone treatments or combined with
other mediums. Both RCTs and nonrandomized pre-post interven-
tion studies published in English were included, with interventions
facilitated by licensed or formally trained therapists and lasting at
least 1 day. Comparators included CBT, EMDR, TAU, waitlist controls
ornointervention. The primary outcome measure was PTSD symptom
reduction from baseline to post-intervention.

Studies were excluded if they were systematic reviews,
meta-analyses, case studies, conference proceedings, abstracts,
unpublished theses or published before 2000. Studies were also
excluded if they did not assess PTSD or trauma symptoms at both
baseline and post-intervention. Studies were excluded if they were
yoga, martial arts, Pilates, Tai Chi, mindfulness-based interventions,
relaxation techniques, aromatherapy, reflexology, or acupuncture or
talking therapies not as comparators.

Search strategy and study selection

A comprehensive literature search was conducted across PubMed,
PsycINFO, Web of Science, ProQuest, CINAHL and Medline (OVID) for
studies published between2000 and 17 September 2025. Search terms
included variations of ‘PTSD’, ‘post-traumatic stress’, ‘trauma’, ‘child’,
‘adolescent’, ‘youth’ and ‘creative arts therapy’, alongside specific terms
for music, dance, drama, art and poetry therapy. Boolean operators
were used torefine the search strategy.

Two independent reviewers (B.A. and B.D.) screened titles and
abstracts using EndNote 20 and Microsoft Excel. Full texts of eligible
studies wereretrieved for further assessment. Duplicates were removed
and any discrepancies ininclusion decisions were resolved by consult-
ingathird reviewer (0.S.). Additional studies were identified through
hand searching and citation chaining of reference lists. Authors also
searched reference lists of previous reviews and meta-analysis****on
thistopic. The PRISMA flow diagram (Supplementary Fig.1) shows the
study selection process.

Protocol deviations. This study was preregistered in PROSPERO (ID no.
CRD42023389789). However, there were two deviations from the origi-
nal protocol.First, while the preregistration listed Scopus and Embase
asdatabasestobesearched, these were ultimately notincluded owing
tothe overlap of results with other databases. Second, aninconsistency
wasidentified in the preregistration regarding the inclusion of studies
from 1990 or 2000 onward. In this meta-analysis, studies published
from 2000 onwards were included, in alignment with the availability of
morestandardized PTSD diagnostic criteria. These deviations are docu-
mented for full transparency and adherence to PRISMA guidelines.

Quality assessment

Study quality and risk of bias were evaluated using the Joanna Briggs
Institute (JBI) critical appraisal tools®, applying the checklists specific to
RCTs, quasi-experimental studies and analytical cross-sectional studies.
Studies wererequired to meet atleast 80% of the checklist criteriato be
included in the meta-analysis. Two reviewers independently assessed
studies, with a cutoff of 80% for inclusion. Given the challengesin blind-
ing participants and facilitators in arts-based interventions, this criterion
was not factored into the overall study quality assessment. There were no
conflictingjudgements of the study quality between the two reviewers.
Full quality assessment details are reported in Supplementary Table 2.

Data extraction
Data were extracted into Microsoft Excel 16.79 by B.A. and B.D. then
cross-checked by O.S. Extracted data included study characteristics

(author, year, location, sample size, age and ethnicity), interven-
tion details (creative arts-based intervention type, session dura-
tion and PTSD measure) and comparison group details (pre- and
post-intervention PTSD scores, means and standard deviations). The
primary outcome measure was change in PTSD symptoms from base-
line to post-intervention.

Data synthesis and statistical analysis

The meta-analysis was conducted using STATA18.5%. Hedges’ gwas used
to quantify effect sizes, classified as small (0.2-0.5), moderate (0.5-0.8)
orlarge (>0.8) (ref. 88). Arandom-effects model (restricted maximum
likelihood, REML) was used to account for between-study heterogeneity.
Subgroup analyses were conducted on the basis of region of origin, cre-
ativearts-based intervention type and PTSD diagnostic status. Studies
wereincludedinsubgroupanalysesifatleast four studies were available
per category.

Heterogeneity was assessed using Higgins’ /2, with values >75%
indicating high heterogeneity. Publication bias was examined through
Egger’stest®’, and funnel plots were generated using meta funnelplotin
STATA18.5. Publication bias was considered lowif P> 0.05and Egger’s
intercept was close to zero.

Sensitivity analysis conducted using the metanif command in
Stata. Sequentially omitting each study did not meaningfully alter the
pooled estimate, which ranged from Hedges’ g=0.72to 0.90 (95% CI
0.71t0 0.91). The overall pooled effect remained g = 0.84 (95% C1 0.83
to 0.84), indicating that no individual study unduly influenced the
results (Supplementary Fig. 5). In addition, analyses excluding studies
rated below high quality on the JBI appraisal (=80% threshold) were
conducted, and the pooled effect size remained consistent. Finally, the
impact of model specification was tested by comparing fixed-effect and
random-effects models, with no substantive changein effect direction
or magnitude observed.

Quality assessment results

All 33 studies included in the meta-analysis met the JBI quality cri-
teria, though blinding of participants and facilitators was gener-
ally infeasible. The full quality assessment details are reported in
Supplementary Table 2.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

The datasets generated and analyzed during the current study are
available via the Open Science Framework repository at https://doi.
0rg/10.17605/0SF.1I0/KD8HM (ref. 90). The repository includes the
extracted study-level dataset used for the meta-analysis (including
study identifiers, effect sizes, confidence intervals and moderator cod-
ings). Source data underlyingall figures (for example, forest plots and
funnel plots) and tables presented in the manuscriptare also provided
intherepository.

Code availability

The Stata code (.dofile) used to conduct the meta-analysis is available
viathe OpenScience Frameworkrepositoryat https://doi.org/10.17605/
OSF.IO/KD8HM (ref. 90).
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Data collection  The data extraction was processed by B.A. into an electronic summary table using Endnote 20 and Microsoft Excel 16.79. The following data
were extracted: Study and participant characteristics: author, study year, geographical location, sample size, average age, and ethnicity, study
design (RCT/Intervention/Pre-Post); Intervention details: type CAT intervention, duration of treatment sessions, PTSD measure; Comparison
details: pre and post-intervention PTSD score mean and standard deviation, control group PTSD score mean and standard deviation; Outcome
measures: type of PTSD measure, Effect size (Hedge's g).

The principal endpoints were the change in mean PTSD scores from the baseline of the CAT intervention to after intervention, and control
outcomes from the baseline to the end of intervention. Control group data was only extracted if the condition consisted of no intervention,
treatment as usual (TAU) or individuals on the waitlist.




Data analysis This meta-analysis was conducted using STATA 18.5. The effect size was extracted for each study along with the 95% confidence intervals (Cl)
using Hedge's g to quantify the intervention effect. he meta-analysis was conducted using the pre-post CAT intervention PTSD scores and a
subgroup analysis was performed on the variables region of origin, CAT type, and PTSD symptom severity. For the purpose of this meta-
analysis, if a region of origin contained four or more studies, it was deemed eligible for analysis.

All meta-analyses and sub-group analyses were conducted with random-effects models using the Dersimonian & Laird method. The Higgins 12
metric was used to estimate study heterogeneity. Heterogeneity was considered to be high when 12 > 75%. The threshold for statistical
significance for all analyses was p < 0.05. Publication bias was estimated with the Egger’s test75 for small study effects, and funnel plots were
created using the “meta funnelplot” command in STATA 18.5. Publication bias was considered to be low when p > 0.05 and Egger’s intercept
fell close to 0. The Duval and Tweedie trim and fill method was used to identify smaller studies causing funnel plot asymmetry and adjust for
this asymmetry by imputing missing studies and re-estimating effect sizes.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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The author confirms that all data generated or analysed during this study are included in this published article. The datasets generated and analysed during the
current study are openly available in the Open Science Framework (OSF) repository at DOI 10.17605/0SF.10/KD8HM. The repository includes the extracted study-
level dataset used for the meta-analysis (including study identifiers, effect sizes, confidence intervals, and moderator codings). Source data underlying all figures
(e.g., forest plots, funnel plots) and tables presented in the manuscript are also provided in the repository. The Stata code (.do file) used to conduct the meta-
analysis is openly available in the Open Science Framework (OSF) repository at DOI 10.17605/0SF.I0/KD8HM.
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Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
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Reporting on sex and gender Sex and gender data were not collected due to the inconsistencies in reporting this data throughout the 33 studies used
within the meta-analysis.

Reporting on race, ethnicity, or  Nationality data was collected and reported within this meta-analysis. One of the main aims of the analysis was to examine

other socially relevant whether creative arts therapies are more effective among non-Western than Western youth.

groupings

Population characteristics See above

Recruitment As this is a meta-analysis of 33 studies, there were a variety of different ways of recruitment in each study. Studies recruited

individuals from refugee camps, from clinical populations in nearby hospitals, from non-profit organisations offering 1+1
support and a multitude of other ways.

Ethics oversight N/A

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
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Study description This meta-analysis of n=33 studies seeks to summarize existing results reported for creative arts-based interventions globally and
provide novel insights into their potential applications for PTSD among youth in general and underrepresented (e.g., non-Western)
youth in particular. All selected studies were quantitative with an experimental study design.

Research sample The meta-analysis included a total pooled sample of 4,587 children and adolescents aged 3—18 years. Participants comprised both
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Research sample males and females and represented diverse cultural and geographic contexts across 15 countries, including studies conducted in
Africa, the Middle East, Europe, North America, and Asia. The included studies encompassed a range of trauma exposures (e.g., war,
displacement, abuse, and community violence) and intervention settings (schools, clinics, and community programs). The sample is
considered broadly representative of children and adolescents affected by trauma globally, as studies were drawn from both
Western and non-Western regions and from clinical as well as community populations.

The rationale for including this population was to capture the global variability in how creative arts-based interventions are
implemented and to assess their effectiveness across culturally and contextually diverse youth populations. This inclusive approach
allows for examination of whether intervention effects generalize beyond Western settings, where most mental health research has
traditionally been conducted.

Sampling strategy Two authors (B.A. and B.D) independently searched and screened the titles and abstracts of the articles up until the 17th of
September 2025. to ascertain whether they fulfilled the inclusion criteria. B.A. conducted supplementary hand searching and
citation-chaining by appraising the reference lists of selected articles. The full texts of relevant studies were retrieved and
independently assessed for eligibility. All duplicate articles were removed from the final references. Search terms included variations
of "PTSD," "post-traumatic stress," "trauma," "child," "adolescent," "youth," and "creative arts therapy", alongside specific terms for
music, dance, drama, art, and poetry therapy. Boolean operators were used to refine the search strategy. Sample sizes of each of the
studies was quite variable; studies included 9 to 500 participants in total. After screening 3602 references and reviewing 86 full-text
articles, we included 33 studies (n=4,587).

>
Q
—
(e
(D
©
(@)
=
S
<
-
(D
©
O
=
>
(@)
w
[
3
=
Q
A

Because this study is a systematic review and meta-analysis, no participants were directly recruited, and therefore no sampling
procedure (e.g., random, stratified, or convenience sampling) was applied. The analytic sample comprised previously published
studies that met predefined inclusion criteria following a systematic search of six databases. Eligible studies included randomized
controlled trials, quasi-experimental studies, and analytical cross-sectional designs that quantitatively assessed PTSD symptoms
before and after a creative arts-based intervention.

A formal sample size calculation was not conducted, as the meta-analysis was based on all available studies meeting the inclusion
criteria at the time of search completion. The final dataset included 33 studies (n = 4,587 participants), which exceeds the minimum
number typically required to achieve stable pooled estimates and enables subgroup and moderator analyses to be performed with
sufficient statistical power.

Data collection Data for this meta-analysis were collected through a systematic literature search of six electronic databases: PubMed, PsycINFO, Web
of Science, ProQuest, CINAHL, and MEDLINE (OVID). Searches covered publications from January 2000 to 17 September 2025.
Boolean operators were used to combine the following search terms: (PTSD OR posttraumatic stress OR post-traumatic stress OR
trauma) AND (child* OR adolescent OR school OR youth*) AND (creative arts therapy OR music* OR music therapy OR dance OR
dance therapy OR movement OR drama OR drama therapy OR art OR art therapy OR poetry OR poetry therapy)*. Two independent
reviewers (B.A. and B.D.) screened all titles and abstracts to determine eligibility, followed by full-text review of studies meeting
inclusion criteria. Supplementary hand-searching and citation-chaining were also performed to identify additional relevant studies.
All duplicate records were removed before screening.

Data were extracted directly from published manuscripts using a standardized coding framework developed for this review. The data
collection process did not involve interaction with participants, and therefore no additional individuals were present during data
extraction. Because this study is a meta-analysis of previously published data, blinding of reviewers to study hypotheses or conditions
was not applicable. However, screening and data extraction were conducted independently by two authors to minimize selection
bias and ensure reproducibility.

Timing Studies were included from January of 2000 until the 17th of September 2025.

Data exclusions Studies were excluded based on the following conditions:
1. Study Design: (i) Systematic reviews; (ii) Meta-analyses; (iii) Case studies; (iv) Conference proceedings; (v) Abstracts; (vi)
Unpublished theses; and
2. Publication date: (i) Studies published before the year 2000; and
3. Outcomes measured: (i) PTSD or symptoms of trauma not assessed at baseline and at least once after intervention.

A total of 3,602 records were screened after duplicates were removed. Of these, 86 full-text articles were assessed for eligibility, and
33 studies met all inclusion criteria and were included in the meta-analysis. Exclusion criteria were pre-established based on study
design, intervention type, and relevance to PTSD outcomes. Specifically, 53 full-text articles were excluded for the following reasons:
qualitative study design (n = 19), not PTSD-related (n = 8), not a creative arts-based intervention (n = 18), symptoms not
quantitatively assessed (n = 3), systematic review or meta-analysis (n = 3), and case report (n = 2). No additional data were excluded
after inclusion decisions were made. A summary of the selection process is provided in the PRISMA flow diagram (Flgure 1).

Non-participation As this study was a systematic review and meta-analysis of previously published data, no human participants were directly recruited
or involved in the research process. Consequently, there were no participant dropouts, refusals, or response rates to report.

Randomization Thirteen studies were Randomized Control Trials so participants were randomized into an experimental or control group. The

remaining 20 studies were Quasi Experimental so participants were allocated to a creative arts intervention and PTSD was measured
at two time points, pre and post test.

Reporting for specific materials, systems and methods
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Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies [] chip-seq
Eukaryotic cell lines |Z |:| Flow cytometry
Palaeontology and archaeology |Z |:| MRI-based neuroimaging

Animals and other organisms
Clinical data

Dual use research of concern

XXX X XXX s
Oooodoog

Plants

)
Q
=
C
=
()
5o
o
Et\
o
=
—
@
§S,
o
=
)
@
wm
C
=
=
Q
=
<

Plants

Seed stocks N/A

Novel plant genotypes  N/A

Authentication N/A




	Creative arts-based interventions for the improvement of PTSD symptoms in young people: a meta-analysis with a focus on non ...
	Results

	Study selection

	Effectiveness of creative arts-based interventions among children and adolescents

	Pre–post comparisons in nonrandomized trials

	Controlled comparisons with active versus passive control groups

	Publication bias

	Subgroup analysis of different types of creative arts-based interventions

	Subgroup analysis of PTSD diagnostic status

	Meta-regression analysis on duration of intervention

	Effectiveness of interventions by therapist qualification

	Meta-regression analysis of within-study differences by intervention type

	Effectiveness of creative arts-based interventions among non-Western children and adolescents


	Discussion

	Clinical and cultural implications

	Limitations

	Conclusions

	Methods

	Eligibility criteria

	Search strategy and study selection

	Protocol deviations

	Quality assessment

	Data extraction

	Data synthesis and statistical analysis

	Quality assessment results

	Reporting summary


	Acknowledgements

	Fig. 1 PRISMA Flow diagram of the screening and study selection process.
	Fig. 2 Forest plot of individual study effect sizes and pooled estimate.
	Fig. 3 Forest plot of individual study effect sizes and pooled estimate.
	Fig. 4 Subgroup meta-analysis of active versus passive interventions.
	Fig. 5 Subgroup meta-analysis by intervention type (art, dance, mixed and music).
	Fig. 6 Subgroup meta-analysis by outcome type.
	Fig. 7 Subgroup meta-analysis by region.
	Table 1 Summary of the studies included in the meta-analysis.




