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Creative arts and digitial interventions as
potential tools in prevention and recovery
from the mental health consequences of
adverse childhood experiences
Kamaldeep Bhui, Sania Shakoor, Anna Mankee-Williams & Michaela Otis Check for updates

Adverse childhood experiences (ACEs) can harm
mental health across the lifespan and reduce life
expectancy. We provide a commentary of evi-
dence on the health impacts, and how creative
arts and digital interventions may support pre-
vention and recovery.

Adverse childhood experiences refer to verbal, sexual, or physical
abuse; emotional or physical neglect; parental separation or incar-
ceration, problem drug and alcohol use in the family, domestic vio-
lence or mental illness in the family; additional experiences that are
harmful include bullying, poverty, peer rejection, racism, death and
multiple traumatic losses, community violence, food shortages, harsh
experiences in care, poor academic performance, and living in unsafe
environments, prior to age 18 years1,2. Community data from world-
wide surveys of adults report high prevalence rates of adverse child-
hood experiences (75% of the population), with a mean of three such
experiences3. Other prevalence studies break this down by type of
adverse experience: emotional (29.1%), physical (22.9%), and sexual
(9.6%) abuse; aswell asphysical (16.3%) andemotionalneglect (18.4%)4.
By the age of eight, 7 in 10 children report at least one ACE and 1 in 10
children report three or more adverse childhood experiences1,2.

ACEs have mental health impacts across the lifespan1 by disrupt-
ing neurodevelopment, leading to social, emotional and cognitive
impairment, and increasing risky behaviours, disability and social
exclusion5. The underlying mechanisms include loss of trust, poor
relational competence due to misjudging threats and rewards, dis-
rupted autobiographical memories as a vulnerability for futuremental
health problems, changes in the regulation of fight and flight respon-
ses regulated by the amygdala leading to aggression or passivity and
cycles of victimisation6–11. The importance of adverse childhood
experiences are recognised world-wide, albeit surveillance systems
and interventions will need local adaptation and implementation12,13.

Evidence suggests that cumulative exposures, rather than indivi-
dual experiences, have the most significant negative outcomes
including shortened life expectancy by up to 20 years1,2. Trauma
exposed adolescents are more likely to develop complex mental ill-
nesses including major depression, conduct disorder, alcohol depen-
dence, self-harm, suicide attempts, andpost-traumatic stress disorders
(PTSD)5. There are also additional difficulties in education, work, and
life-course transitions 5. Consequently adverse childhood experiences
have a detrimental social, health and economic cost14. However, not all
young people who experiencing adversity develop these poor

outcomes in later life. System-wide or individual resiliency character-
istics can alleviate the long-term effects of adversity15. In order to
develop interventions, we need to understand these mechanisms
(Fig. 1), and how individual and wider environmental factors impact
mental health and resilience1.

This commentary aims to discuss (1) What are the risks of mental
illness and symptoms amongst young people who have experienced
adversity? (2) How do intersectional influences impact on the magni-
tude of these risks? (3) How effective are arts-based interventions in
supporting young people exposed to adversity? (4) How effective are
digital intervention in supporting young people exposed to adversity?

The risk of mental health illness and symptoms amongst
young people who have experienced adversity?
Adverse childhood experiences increase vulnerability for poor physi-
cal, mental and socio-educational outcomes throughout the
lifespan5,14. Meta-analytic evidence suggests a dose-response effect,
whereby exposure to four or more adverse experiences contributes to
greater odds of poor health outcomes16. Data were pooled from
37 studies, indicating adverse experiences led to a 2–3 fold increase in
the odds of smoking, heavy alcohol use, poor self-rated health, cancer,
heart disease, and respiratory disease. Therewas also a 4–6 fold higher
odds of risky sexual behaviour and a 7–8 fold greater odds of exposure
to interpersonal violence as victim or perpetrator16. Associations have
also been reported for mental health conditions, including major
depressive disorder14; anxiety disorders14 and psychosis17.

Efforts to explore the aetiological relationships between adverse
childhood experiences and the wellbeing of survivors have focused on
the timing and typeof adversities. Emotional abuse appears to increase
the incidence of depressive disorders more than physical abuse; by
contrast, physical abuse is associated with increased incidence of
problematic drug use more so than emotional abuse18. Furthermore,
the timing of adversities differentially impacts on the development of
psychopathology. Exposure earlier in life (ages 0–5) predicted more
symptoms of anxiety and depression in adulthood, than exposure at
older ages (ages 6–8); the latter better predicted adult behavioural
problems (e.g. substance misuse)19.

One explanation for the sensitivity of age of exposure to adversity
and consequential impact on mental health comes from the neu-
roscience literature. Studies have shown that exposure to adversities is
associated with a significant reduction in grey-matter volume in the
primary visual cortex amongst those who were survivors of childhood
sexual abuse20, and in the left anterior and posterior cingulate cortex
and bilateral precuneus (regions involved in self- evaluation and self-
awareness) amongst those who were exposed to emotional abuse21.
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These reductions contribute to the altered development of sensory
systems which process and interpret stress in response to adversity.
This may contribute to distorted perceptions, cognitions and emo-
tional regulation abilities that are associated with many mental
illnesses.

A key mechanism for poor outcomes, is that adversities are
implicated in the development of emotion dysregulation and biases
in emotion recognition5. In comparison to peers who have not
experienced adversities, individuals who have a history of adversities
report lower levels of emotional understanding22 and distorted per-
ceptions and greater sensitivity to negative facial expressions asso-
ciated with anger and fear23. This can impact on relationships and
levels of social support and communications with teachers and
employers, leading to more challenges in progressing in life. These
emotional impacts in turn may contribute to the development of
mental health disorders rooted in emotional disturbances (i.e. anxi-
ety, depression andPTSD)24. Similarly adverse childhood experiences
are related to cognitive deficits such as themaladaptive formation of
cognitive attributional styles25, hypersensitivity to threat in ambig-
uous situations and distortions in social information processing5. For
example, being repeatedly exposed to adversities may contribute to
the development of maladaptive cognitive processing, whereby
individuals internalise the belief that the consequences of adversities
are fixed and stable, have only negative consequences, and are
attributable to their own conduct and behaviours. These cognitive
schema contribute to the development of psychopathology such as
depression26.

Thus, adversities in childhood can lead to multiple mental health
conditions with including post-traumatic stress, depression, psy-
choses, and dissociative symptoms, and may be complicated by poor

self-care, self-medication (alcohol and substance misuse), and efforts
to seek help or avoid help given this would become a reminder of the
traumatic events. The mechanisms (Fig. 1) include direct and indirect
pathways, and inflammatory responses are implicated in partially
mediating the impacts of adversity5,27.

Intersectional risks of mental illness amongst young people
who have experienced adversities in childhood
Although adversities affect people across ethnicity, race, neurodi-
versity and socioeconomic groups, the intersecting effects of such
factors are cumulative drivers of increased vulnerabilities. The fre-
quency, types and experiences of adversities are differentially dis-
tributed across these groups and associated with disproportionate
burdens of trauma amongst some communities28. The risk of adver-
sities is greater amongst those who come from low income or single-
parent households, or reside in unsafe neighbourhoods and lack
access to health care15. In one study, data from the USA suggests that
Black and Latino youth were exposed to a greater risk of experiencing
ACEs in comparisons to their white peers29. As children and families
belonging to racial and ethnicminority groups aremore likely to live in
low-income neighbourhoods and experience greater socioeconomic
difficulties30, the interconnected systems-wide effect of disadvantage
may increase vulnerabilities to the effect of adverse childhood
experiences on mental and physical health and dampen recovery30.
Albeit limited, there is some evidence to suggest similar patterns of
elevated risks amongst racial and ethnic minorities in the United
Kingdom31. Incidence rates of childhood maltreatment are one and a
half times greater amongst those from a Black minority community in
comparison to those from a white community31. Incidence rates are
five-fold greater amongst those from the most socioeconomically

Fig. 1 | Pathways adversity to mental illness. Adverse Childhood experiences
(ACES) affect young people from many demographic and social contexts (repre-
sented by the teddy bear) and involve adults/communities in terms of protections

and therapeutic responses (i.e., structural factors). These two interact and the
individual mechanisms affect families and communities.
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deprived backgrounds in comparison to those from the least deprived
in the UK31. In addition, neurodiverse individuals with Autism Spec-
trum Disorder (ASD) and ADHD are more likely to have experienced
multiple adverse childhood experiences (ACEs) than neurotypical
peers32.

Intersectional factors contribute to thehighprevalenceof adverse
childhood experiences globally4. These intersectional factors should
be considered in the design of interventions to reduce barriers in
service use and therapeutic impacts. More experiential research is
needed to move away from the traditional approach of exploring
adversity from a universal perspective andmove towards developing a
more nuanced understanding of experiences in specific populations,
carrying specific intersectional vulnerabilities.

Theeffectivenessof arts-based intervention for youngpeople
exposed to adverse experiences in childhood
Creative arts such as music, dance, drama and visual arts, and arts-
based therapies are emerging as important approaches in the treat-
ment of childhood trauma. Arts based research and interventions
permit gradual exploration of adverse experiences, where the creator
exercises control over disclosure, and non-verbal disclosure or
awareness grows, leading to narration at deeper levels so offering an
ethical and safer process that is less likely to lead to distress or trigger
traumatic symptoms33–35. Evidence suggests that arts-based interven-
tions improve sense of achievement, self-confidence, self-esteem,
social skills, conflict resolution, problem solving, relationships and
sense of belonging amongst adolescents35. Equally, these creative
activities have been successful in improving mental health. Studies
have found amongst young people who have experienced sexual
abuse, music therapy36 and group art therapy37 have been effective in
reducing depression, anxiety and PTSD symptoms.

It is hypothesised that the participatory and creativity elements of
arts-based interventions can contribute to resilience and recovery in a
number ofways. For example, art hasbeen found to elicit narrative and
facilitate exposure to traumatic cues in a non-threatening and non-
invasive manner, this in turn allows for the vocalisation of affective
states and reduction in depressive and anxious symptoms37. Arts-
based interventions have also been shown to modulate emotional
responses to environmental cues and affect mood, through influen-
cing emotional expression and regulation. Using creative practices to
express and deal with negative emotions has been found to foster self-
esteem, positive relationships and skills for overcoming adversity34. In
addition, the group settings that creative arts-based intervention are
often engaged in have the additional benefit of facilitating trust and
disclosure amongst the young people partaking. This can provide an
opportunity for individuals to realise that they are not alone in their
experiences, have a sense of belonging and find peer-support.

The effectiveness of digital intervention in supporting young
people exposed to adversities in childhood
Young people are often described as ‘digital natives’. This aptitude
coupled with the ubiquitous nature of digital technologies (i.e. smart
phones and wearables) in modern life, support the therapeutic shift to
digital health interventions (DHIs) such as apps, and virtual reality
environments. These can increase the accessibility and support avail-
able to vulnerable and hard to reach individuals. These advantages
alongside anonymity, instant feedback and cost-effectiveness38, sug-
gest that digital interventions have the potential to be more helpful
andovercomebarriers to serviceuse. Furthermore, stigma, fears about

confidentiality, shame, financial costs39 all undermine help seeking;
digital approaches may also address the limited numbers of skilled
clinicians and therapists in rural areas or in countries with less health
spend (low and middle income countries). Young people seek emo-
tional and social support and more flexible help, which digital tech-
nology can offer40. Indeed, there is evidence that young people
exposed to ACEs use digital media more often than other young
people41.

Digital interventions can be used to screen and monitor mental
health symptoms, and overcome physical barriers that affect atten-
dance and retention at care services42. Young people prefer Digital
Health Interventions (DHIs) which include features such as videos,
limited text, personalisation and the ability to connect with others43.
Thus the shift to using DHIs to support young people exposed to
trauma has the potential to be revolutionise care experiences.

Digital intervention in the form of serious games may have a
positive impact for young people internalising symptoms of mental
health44. Augmented and virtual reality adapted games have been used
and found to be helpful for health care design and delivery, in physical
and mental health conditions44. Similarly, digital story telling has been
implemented as a narrative intervention when working with survivors
of trauma45. By integrating personalised digital images, text, audio
narration, and music, digital story telling supports the processing,
organising, and integrating of traumatic memories. New narratives are
createdwhere the trauma is disentangled from the associated negative
thoughts, reminders and emotions. However, there is a dearth of
research in this area and more is needed to determine effectiveness
and optimisation and personalisation for implementation. Indeed,
adding creative artsmethods as content, or trying to replicate creative
processes in digital design may add value. However, this again needs
evaluation.

Although these approaches show promise for providing ther-
apeutic support to young people exposed to adversities44, there are
some concerns. Firstly, the experiences of virtual realities are depen-
dent on gathering patient experiences to ensure this ‘real-world
knowledge’ is included in the design tobetter support the ability to use
and feel connected with virtual environments. The accuracy of the
representation of real-world factors in the virtual environment can
affect the ability to transfer learnt skills back into real world situations.
Secondly, through digitalising interventions for traumatic experi-
ences, therapeutic mechanisms such as active listening, empathic
understanding and exploration of personal stories may be lost. There
may still be a need for supervision, guided use of such interventions,
and support to transition from immersive therapeutic technologies,
back into ordinary life. Thirdly, there are ethical concerns about trig-
gering disturbing experiences without appropriate support by a clin-
ician or therapist, thus highlighting the need to always take participant
safety into consideration when working with vulnerable individuals.
Lastly, it can be challenging to preserve sufficient personalisation
options in the up scaling of interventions delivered via digital plat-
forms. Public and patient involvement at the time of development and
testing of digital designs for interventions, could help overcome some
of these concerns. For example, including elements of supervised
individual and community support and incorporating creative ele-
ments in the generating digital content, could offer some reassurance
and safeguards. For some, personal therapeutic support may be the
only mechanism by which recovery is possible, thus identifying for
whom digital interventions may work and how is an important
research priority.
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Conclusions
There is a growth in digital platforms for mental health, and increased
attention to designing virtual realities for therapeutic purposes. In the
UK this is ever more pertinent due to the increased pressures NHS
service provisions experience when providing care to young people
who have experienced trauma, and especially so in the current climate
of COVID-19 and limited capacity in health systems46. Currently there is
some evidence on the effectiveness of digital interventions for young
people’smental illness, butmuchmore is needed. Further researchwill
need to evaluate the implementation, effectiveness and cost-
effectiveness of interventions for a range of mental disorders (e.g.
ADHD, psychosis and eating disorders), and comorbidities which are
more common following multiple adversities. The interventions will
need to address and be responsive to a number of social contexts. We
anticipate future research will produce and evaluative a taxonomy for
digital mental health interventions for adverse childhood experiences.
It is important to consider the mechanistic drivers of trauma related
mental illness, and recovery processes. Arts-based interventions show
promise for recovery from trauma due to the creative and interactive
elements, and such processes may be designed into digital interven-
tions. Indeed, digital interventions already contain much arts content,
so the distinction may not be as clear cut. A number of ethical dilem-
mas need exploration alongside the intervention design and delivery.
The approach we propose is to engage young people in the co-design
and implementation of research on digital health interventions.
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