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Introduction: Brain health interventions seek to cultivate enduring,

health-promoting behaviors for an enhanced quality of life. Despite this

objective, achieving sustained adoption and engagement of healthy lifestyle

behaviors remains a challenge, prompting the exploration of innovative avenues

for promoting brain health. The potential of integrating brain health education in

younger populations is particularly promising, given the likelihood of these habits

persisting into adulthood. This study thus aimed to identify parental perspectives

on a performing arts-based brain health intervention for implementation in

preschool settings.

Methods: Preschool parents and early learning center sta� participated in three

focus co-design groups (n = 12) to create a prototypical performing arts brain

health intervention. Each focus group was recorded, transcribed and analyzed

using deductive thematic analysis.

Results: Three main themes for e�ective brain health interventions in preschool

settings were identified: optimizing logistical processes to ensure e�cient

delivery and scalability, recognizing motivation as a central factor influencing

sustained engagement across all stakeholders, and tailoring educational content

with specialized explanations for children to enhance comprehension and

relatability. A new implementation approach was proposed to support an arts-

based brain health intervention designed for preschools.

Conclusions: These findings have important implications for the future of

brain health education focusing on youth populations and a lifelong approach

to dementia risk prevention strategies. By addressing logistical challenges,

prioritizingmotivation, and tailoring explanations to the unique needs of children,

future programs can be more adaptable and successful in fostering positive and

sustainable brain health behaviors.

KEYWORDS
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1 Introduction

Dementia consists of a group of neurological disorders impacting memory, cognition,

and daily functioning (1). Over 55 million people are living with dementia worldwide, of

which older individuals in lower and middle income countries are mainly impacted (2).

Dementia poses a global public concern, with a predicted rise in affected individuals and

awareness of more cases beginning in individuals aged below 65 (34). While there is no

cure for dementia (2), raising awareness of risk reduction strategies remains essential (3).
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Modifiable lifestyle factors play a pivotal role in cognitive and

development, such that primary prevention strategies are essential

for dementia risk reduction (4). Indeed, Livingston et al. (5)

highlighted several modifiable risk factors for dementia, with the

potential to prevent or delay onset in up to 40% of cases. Physical

inactivity, poor diet, poor sleep hygiene, low social engagement,

and poor mental health are of particular interest. However, current

brain health and dementia risk reduction research predominantly

focuses on older populations, which can hinder the adoption of

risk reduction strategies in the long-term (3, 6–9). Targeting older

populations within risk reduction strategies also does not address

the increase in cases for individuals aged 65 and under.

The implementation of proactive strategies would address

rising dementia rates. Targeting younger populations for primary

dementia prevention and brain health promotion aligns with

the likelihood of behaviors introduced in youth persisting into

adulthood (10). A school-based dementia education program by

Smith et al. (11) was able to raise knowledge and attitudes of

dementia up to 6 months after the intervention’s implementation.

This success, coupled with the efficacy demonstrated by established

play-based approaches like Crunch&Sip R© (12) and Munch and

Move (13, 14), indicates the potential of engaging young minds to

instill healthier lifestyles.

Parents and early learning educators play influential roles

in shaping children’s health behaviors (15, 16). Their active

involvement is fundamental in delivering age-appropriate brain

health education and assists with establishing a foundation for

cognitive wellbeing from an early age. Furthermore, the non-

stigmatized and inclusive environment provided by early learning

center (ELC) staff (17) complements the broader impact of

delivering brain health education in school settings which can

build awareness and contribute to the creation of dementia-friendly

communities (18).

Arts-based mediums, particularly in the performing arts, has

attracted considerable attention for their potential to promote brain

health across diverse populations and life stages (4, 19). These

mediums are uniquely positioned to transcend cultural, linguistic,

and age-related barriers, and offer potentially more inclusive

frameworks by targeting and enabling cognitive and emotional

wellbeing. Numerous studies, such as those by Greenfader et al.

(20) and Foster and Jenkins (21), have demonstrated the capacity

of performing arts-based interventions to support youth-centered

healthy development. These interventions, spanning from early

childhood to pre-adolescence, typically engage participants in

activities that not only promote cognitive growth but also facilitate

social relatedness, identity formation and a lasting enthusiasm for

learning—all key contributions to long-term psychological and

social wellbeing.

It is important to distinguish, however, that not all arts-

based activities exert uniform effects on brain health. The type of

artistic medium and the developmental stage of the participant

can influence health and educational outcomes. For instance,

performing arts such as drama andmusic may offer greater benefits

for cognitive and social development by encouraging collaboration,

empathy and self-expression, particularly during adolescence, a

time of heightened identity exploration. In contrast, physical

forms of artistic engagement, such as dance, have been found

to more directly impact health and socioemotional development,

particularly in early to middle childhoold.

Archbell et al. (22) and Thomaidou et al. (23) illustrate

this by showing that dance interventions can enhance motor

coordination, social connectedness, and emotional regulation

during key developmental windows. Furthermore, McCrary et al.

(24) highlight the broad spectrum of benefits conferred by

performing arts-based interventions when integrated with regular,

structured activities. Their review of health promotion programs

that used expressive forms of dance, drumming, and aerobic dance

across various age groups showed improvements in cognitive

function, mental health, body composition, immune function,

physical fitness, and social wellness. Such outcomes align with

broader determinants of health, including physical activity, social

engagement and psychological resilience, all of which contribute to

holistic brain health. Thus, while there is evidence of the potential

efficacy and multifaceted benefits of arts-based approaches, the

specific type and timing of interventions are factors that modulate

their impact.

Beyond the arts themselves, the integration of co-design

methodologies into intervention development will ensure

programs are contextually relevant and participant-driven. Co-

design allows for the authentic, collaborative exploration of both

barriers and facilitators and ensures that the interventions are

grounded in the lived experiences of the target population (25–27).

This participatory framework will enhance the cultural and social

relevance of future programs, and at the same time, aligns with

the concept of autonomous motivation (28). By encouraging

intrinsic and well-integrated extrinsic motivation, co-design

approaches can cultivate a sense of ownership, competence, and

autonomy among participants, which will increase the likelihood

of sustained engagement and intervention uptake over time.

Therefore, performing arts may serve as a vehicle for cognitive

and socioemotional growth in children, but their success is

contingent upon the strategic integration of co-design principles

that empower participants and tailor interventions to the unique

needs and preferences of the communities these arts-based

programs seek to engage.

This preliminary study thus aimed to gain insight on how

to best design a performing arts-based brain health intervention

for preschoolers, using a co-design methodology with preschool

parents and early learning center staff to enable a life course

approach toward brain health education.

2 Methods

2.1 Study design

A co-design workshop methodology using semi-structured

focus groups with open-ended discussion questions was adopted.

Each focus group completed three sessions of 1 h-long workshops

over 3 weeks, with the final workshop resulting in a prototype

performing arts-based intervention for promoting brain health in

preschools. The study received ethics approval from the Western

Sydney University Human Research Ethics Committee (reference

number: H15440).
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2.2 Participants

Participants, including parents of preschool aged children

(three to 5 years) and early learning center (ELC) staff in

Australia, were recruited through various channels such as flier

advertisements, existing research databases, researcher networks,

mailing lists, and word-of-mouth. Eligibility criteria required

participants to be over 18 years old, able to communicate in

English, and willing to provide extended informed consent.

Exclusion criteria were applied if participants did not meet these

requirements. To incentivise participation, a financial incentive of

a $20 Preezee gift voucher was offered to each participant upon the

completion of a focus group.

2.3 Materials and procedure

2.3.1 Demographics survey
The parent demographics questionnaire included nine

questions relating to personal characteristics and information

regarding their children. Questions asked about age, gender,

country of birth, highest level of education achieved, employment

status, marital status, number of children, children’s ages, and

the location of their child’s preschool. ELC staff completed the

same demographics questionnaire with an additional question on

employment details (e.g., employment status, role/title, location of

the preschool they work at, qualifications related to their role, years

in role, and number of children in their current care at work).

2.3.2 Workshops
All participants completed three workshops over three

consecutive weeks. Participants were organized into four focus

groups based on their availability. Group size ranged from two-

four participants. Workshops were conducted over Zoom (Version

5.15.7), with the audio of each recorded using Zoom’s recording

feature. Chat box content was also obtained.

2.3.2.1 Workshop one

The first workshop began with a preamble outlining the

importance of brain health, an introduction to the five modifiable

risk factors (i.e., diet, sleep, physical activity, social engagement,

and mental wellbeing), and the benefits of arts-based and co-design

interventions. Participants were asked questions regarding their

thoughts on brain health, potential barriers for implementing a

performing arts intervention in preschools, and factors boosting

their children’s engagement. An example is “In what ways could we

use performing arts to promote the five brain health behaviors?”

2.3.2.2 Workshop two

The second workshop began with a summary of the previous

workshop’s discussion. Participants were shown several resources

of performing arts activities paired with one of the five modifiable

brain health factors. Examples include a healthy eating sing-along

song and a dance follow-along for physical activity. Participants

were asked questions about these resources regarding their likes,

concerns, and their own ideas for structuring an intervention.

An example is “What problems for implementation could you

predict with the provided examples?” The Whiteboard feature on

Zoom was implemented to summarize discussion content visually

for clarity. This was used by the researcher to create a prototype

intervention for discussion within the third workshop.

2.3.2.3 Workshop three

The third workshop involved the researcher presenting the

prototype intervention to participants based on the ideas discussed

in the first two workshops. Participants were given the opportunity

to express what they liked, what they wanted to change, and their

overall thoughts on the creation process. An example is “Is there

anything you would change about the program? If yes, what?”

The Whiteboard feature on Zoom was used again to highlight

any additional concerns, ideas, or changes raised by participants.

Participants were also asked the rate their likelihood of using this

intervention with either their children (parents) or within their

preschool (ELC staff) on a 7-point Likert scale (1 = not likely to

at all, 7= highly likely to).

2.4 Analysis

The audio of each workshop was transcribed by the researcher

using the dictation feature on Microsoft Word (Version 16.77.1).

NVivo (Version 14.23.0) was used for data analysis. Workshop

transcripts were independently analyzed using Braun and Clarke’s

(29) six-step approach to thematic deductive analysis by two

researchers (JS and EA). In the first step, data was familiarized

through an initial active reading, re-reading, and note-taking. This

was to gain an overall understanding of the ideas highlighted across

groups. The second step involved the systematic development

of the initial codes. Some examples of these initial codes

include “customisable program”, “visual aids develop skills”, and

“modeling behaviors”.

The third step included collating initial codes into potential

themes, centered around a primary code. An example of this is

the primary code of “the individualized child”, including subcodes

such as “child interests”, “child learning styles”, and “differently

abled children”. These potential themes were revised in step four,

in relation to the whole dataset and research question. Potential

themes from the third step were merged, such as “Communicating

Simply and Appropriately” and “Individual Child Differences” to

form “Teaching Brain Health to Children”. Themes were then

further refined, defined, and named during the fifth step, and

verified within the research team.

3 Results

3.1 Overview

Adults (N = 12) participated in this study with a mean age

of 37.33 years (SD = 5.09, range = 25–47) (Tables 1, 2). Parents

(N = 8) were all female, with a mean age of 38.13 years (SD

= 4.14). Most children attended preschool in the Greater Sydney

region and their age ranged between 2 and 11 years. Four ELC

educators were recruited (n = 4), were all female, with a mean age

of 35.75 years (SD = 6.30) and a mean 8.5 years (SD = 6.69) spent
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TABLE 1 Participant demographics for parents.

Variable N (%)

Country of birth

Australia 4 (50)

China 1 (12.5)

Taiwan 1 (12.5)

Colombia 1 (12.5)

England 1 (12.5)

Highest level of education

TAFE 1 (12.5)

Bachelors 4 (50)

Masters 3 (37.5)

Employment status

Full-time 5 (62.5)

Part-time 1 (12.5)

Sole trader 1 (12.5)

Non-employed 1 (12.5)

Number of children

1 2 (25)

2 5 (62.5)

3 1 (12.5)

TABLE 2 Participant demographics for ELC sta�.

Variable N (%)

Country of birth

Australia 2 (50)

India 1 (25)

Ecuador 1 (25)

Highest level of education

TAFE 2 (50)

Bachelors 1 (25)

Masters 1 (25)

Employment status

Casual 1 (25)

Part-time 1 (25)

Full-time 2 (50)

Number of children in care

<20 2 (50)

>20 2 (50)

in their role. All educators had received their Diploma in Early

Childhood Education.

Thematic analysis produced three primary themes, labeled

“Maximizing Logistical Effectiveness”, “Motivation as Central for

All Involved”, and “Specialized Brain Health Explanations for

Children”. These themes are presented visually in Figure 1, with

their respective subthemes.

3.2 Theme 1: maximizing logistical
e�ectiveness

This theme highlighted the ongoing attention that parents

and educators devoted to meeting the needs of their preschoolers,

especially when brain health was concerned. Parents provided

both positive and negative appraisals of this hypothetical program,

and strengths and barriers were assessed through the lens of

the most effective implementation within preschool settings. This

was demonstrated through two subthemes: “intervention delivery

within ELCs”, and “planning and formatting”.

3.2.1 Intervention delivery within ELCs
Both parents and educators expressed optimism about the

feasibility of incorporating a brain health intervention in ELCs and

believed it could be done with the right approach. This optimism

was grounded in the perception that brain health education aligns

with existing curriculum content, particularly regarding health and

safety, making it more compatible with ELC educational goals. This

was supported by Educator 1 claiming “it’s certainly not impossible”

and was further backed up by Educator 2 stating that educators are

“happy to implement it [a brain health intervention] as long as it

falls within the EYLF [Early Years Learning Framework] and that it

is appropriate for that children’s age group and their development”.

Emphasis was placed on the busy nature of ELCs, suggesting

that incorporating an extensive intervention may prove difficult

and cause logistical challenges with scheduling. Educator 1

explained this challenge, stating it would be “very difficult to fit all

these lessons in throughout the week if you have to do one about

Aboriginal perspectives, one of ‘your body is your body’, and then

another one for your healthy brain at scheduled times”.

Parents and educators also raised concerns regarding the

program cost, however their willingness to consider paying for

these services demonstrated the perceived high value of brain

health interventions in preschool education. Parent 1 stated that

“something like the healthy brain and mind is really important. I

would be interested in paying for the services”. Parents and ELC staff

viewed delivering brain health interventions in ELCs as challenging

but well within the realm of possibility.

The adaptive and reflective practice of educators was discussed

as critical for developing, delivering and monitoring novel brain

health resources and the program. Educator 2 explained how

educators are “constantly reflecting to see how things could be

simplified to benefit the children and their families”.

The educator’s role was further broken down into significance

of their delivery, where parents suggested that the best educators

are both knowledgeable and engaging. Educator 1 used an example

with their own child and stated that the “teacher is so fun and

engaging that the point gets across and he [the child] recalls it. Having

an educator that is really passionate about it too, if you’re passionate

about it, they’ll become passionate about it”. Parents described the
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FIGURE 1

Visual representation of themes and subthemes.

merits of using a fun and interactive approach to teaching their

children, as this format typically received the best results for recall

in the preschool age. Parent 2 supported this by stating that “the

main thing is just like having fun and feeling enthusiastic”. The

preference for knowledgeable educators suggested that there was

a need to educate ELC staff and parents in brain health information

prior to implementation. Educator 3 suggested that “having little

resources for the educator so they can also learn more about it” could

prepare educators for providing this education.

3.2.2 Planning and formatting
Several resources were discussed to assess their applicability.

Both parents and educators enjoyed dance andmusic as performing

arts mediums, suggesting that these mediums are preferrable as

they apply to a wide variety of children (differing ages, linguistic

ability, and/or cultural background). Educator 2 stated that “dance

and music are largely appealing to a general group of children

because it’s very relatable to them”. Books and technology were

also popular for explaining important concepts to preschoolers,

identified as potential resources to use within a brain health

intervention. However, it was also noted that a large barrier to

implementation was having access to these resources, especially for

parents. Parent 3 voiced that “you could be doing it in school, but

what if that content is only available with the educators and in those

environments?” Technology was suggested as a solution, as parents

and educators noted that having either a website or an app could

connect a preschooler’s school and home activities and increase

parental resource access.

When discussing broad program effectiveness, repetition and

routine-building were highly favored in both preschool and home

settings. Educator 2 claimed that “the more we do it [an activity],

the better it gets into their minds. In fact, they fall into that routine

very easily”. Parents and ELC staff claimed that repetition solidified

concepts for preschoolers and emphasized their importance, which

helped to build consistency and knowledge for the children.

However, concerns with routines and repetition were raised.

Educator 3 claimed that “not everyone is going to love it, not

everyone’s going to do it because not everyone is going to be

into it”.

Parents and educators strongly believed in the individuality

of each child, and consistently brought up how children have

different interests and learning styles. Offering variety and choice

was emphasized. Parent 4 highlighted the importance of making

activities feel non-compulsory to allow children to feel in control.

They noted, “it’s not just like being told what to do, they are thinking

about it for themselves. . . give them that choice”. To prevent child

boredom and disengagement, incorporating child-led moments

and diverse activity formats, whether individually or in group

settings, was recommended. This approach can help to cater to

children’s personalities and learning styles.

3.3 Theme 2: motivation as central for all
involved

This theme demonstrated the primary role of motivation for

preschool children, parents, and ELC staff in the success of a

performing arts brain health intervention. Factors that boosted

the motivation and engagement of each group were assessed to

identify what facilitates intervention implementation. This was
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demonstrated through subthemes: “awareness of real-life benefits”

and “modeling activities for preschoolers”.

3.3.1 Awareness of real-life benefits
Awareness of brain health importance was not apparent for

participants in the first workshop yet this awareness grew across

the co-design process. Parent 4 highlighted that “if I hadn’t been

in this focus group, I don’t think I would know all of this stuff as a

parent even”. This was also demonstrated by Parent 1, identifying

how they “realized how important it is, but the fact that it’s not being

covered and it should be”. This emphasized an increased importance

of introducing brain health to preschoolers, to not only benefit the

students, but also the parents and educators.

Parents and ELC were motivated by the idea of increasing

their children’s awareness of brain health with the hope that it

could sustain healthy behaviors further into the child’s life. Parent 5

supported this idea, stating that “exposing them [the preschoolers] is

always good”.

Additionally, self-proclaimed “involved” parents and ELC staff

were also motivated by the opportunity to learn more about

brain health themselves through the interventions aimed at their

children. Parent 3 shared that it was “quite interesting to have these

discussions and learn some of the things that you’ve been sharing”.

Parents and ELC staff conveyed an interest in engaging with brain

health resources, which uncovered the motive to raise awareness in

parents and educators as well as preschoolers.

3.3.2 Modeling activities for preschoolers
The shortened attention spans of preschool-aged children were

also highlighted, alongside consideration of which methodologies

protected against this shortened attention. It was suggested that

children love interactive, visual resources. Children also enjoyed

resources when presented in short intervals during their morning

time session. Modeling was highlighted as an efficient methodology

that increased attention span associated with a particular activity.

Educator 2 explained how children in their center “immediately

connect to that character, or the song, or the tune”. Parents and

educators also made links between the performing arts mediums

and modeling techniques for capturing preschooler’s attention for

extended periods of time. Parent 4 gave a specific example of their

children, stating that “modeling after someone on the screen or

the teachers” was the most useful technique for child engagement

and motivation.

3.4 Theme 3: specialized brain health
explanations for children

This theme highlighted techniques used by parents and ELC

staff to explain complex subjects to preschool aged children.

Preferable explanations were described as general and simple for all

children, but also as explanations that considered differing cultural

backgrounds and neurodiversity. It encompassed two subthemes:

“effective approaches for explanations” and “inclusivity.”

3.4.1 E�ective approaches for explanations
Both parents and educators recognized children’s natural

curiosity and their desire for broad learning experiences in both

ELC and home settings. Open communication with children

surrounding their learning was seen as important and can enable

them to ask questions and explore. Parent 6 exemplified this,

stating “when I have little learning opportunities, I’ll talk to him

and I’ll explain everything”. Compassion and encouragement were

suggested as vital components of these dialogues, which can make

complex concepts feel normal. The content of these discussions also

mattered, with Parent 1 reinforcing the importance of words used,

“I think to me the words are quite important, so I’d be interested to

know what the actual words were”.

Parents and educators also stressed the need for simple, age-

appropriate explanations. Parent 3 questioned if it was “possible to

narrow it down even further” when presented with the prototype

brain health intervention in their third workshop and further

raised the importance of simplicity for this age group. Parent

7 echoed this sentiment, stating that “I would agree with trying

to explain things as age appropriate as possible just so that the

child understands”. Visual resources paired with explanations were

suggested to simplify brain health education for preschoolers, as

it “seems to get messages across a bit easier for them where they

can interpret it and understand it and recall it better” (Educator

1). However, it was acknowledged that overly bright visuals could

overstimulate children and hinder understanding.

3.4.2 Inclusivity
Parents and educators had a strong belief that brain health

education needed to be applicable to all kinds of preschoolers.

Educator 2 conveyed that “the setting has to be open for all kinds

of children from different backgrounds, different needs, and different

cultural requirements”. This suggested the need for specific, yet

simple explanations that extended to a wide variety of individuals.

Parents and educators found that arts-based mediums

like performing arts mediums apply cross-culturally. Parent 4

supported this, stating that “I think also for people who don’t

necessarily speak English, you can tell from the catchy tone that

is a happy song. . . if they might not know the language, they can

at least feel the vibe”. This was echoed by Parent 2, who used

songs and music to teach their daughter both Spanish and English

vocabulary. Extending from this, an emphasis was placed on

incorporating Aboriginal and Indigenous perspectives into brain

health interventions, paying particular attention so “we’re not

tokenistic about anything” (Educator 1). However, parents and

educators still highlighted differing cultural backgrounds and

linguistic abilities as potential barriers for implementing a brain

health intervention, and suggested it was an aspect that needs to be

continually considered.

When discussing differently abled children, parents and

educators were mindful on “how they [differently abled children]

could be involved in the programwithout beingmade to feel different”

(Educator 1). It was explained that the needs of differently abled

children often led them to feel frustrated, comparing themselves to

other children. The use of visual resources was heavily suggested

to explain activities for differently abled children, especially for
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visually displaying the steps they need to take related to a particular

activity/concept. Parent 2 suggested that “popups or drawing

something are better for them, less words or more images”. This drew

close ties with the implementation of arts-based activities for brain

health education and highlighted the use of simple explanations.

Performing arts were described as an effective medium for bringing

the same experience to a differently abled child that a neurotypical

child experiences.

3.5 Prototype intervention

A prototype of a performing arts brain health intervention for

potential implementation within a preschool setting is shown in

Figure 2. The intervention was broken into five weeks, each focused

on a differentmodifiable factor for brain health. An example is week

one, centered around healthy eating. Suggested activities included a

healthy eating sing-along song, craft activities paired with dancing

to a healthy eating song, and a roleplay of a grocery store selling

fruits and vegetables, with these activities spread across the week

for access to children who do not attend preschool every day. This

continued for the following weeks with their respective modifiable

factor. The group also suggested using an ELC app to share

content, having a communal whiteboard to convey information,

and emailing resources to parents. When rating the likelihood

of using the prototype brain health program, most participants

rated highly (Mean = 6.25 (out of 7), SD = 0.72), indicating that

participants were likely to use the prototype intervention with

their children.

4 Discussion

This study aimed to understand parental and educator

perspectives on performance arts-based brain health educational

preschool programs. Whilst parents and educators were willing

to engage with brain health education, they discussed the

need to create a holistic and well-coordinated approach

to such interventions. Our findings suggest that successful

programs should not only address logistical challenges

but also prioritize strategies that boost motivation and

incorporate specialized educational content for effective

communication with children of diverse needs. Such

an understanding can contribute to the refinement of

existing implementation frameworks and strategies for

optimizing the impact of brain health initiatives, and support

promoting long-term behavioral changes and wellbeing across

varied populations.

Parents and educators saw brain health education as useful

and appropriate for preschool-aged children and agreed that

the childhood period offers a unique window for brain health

education to be sustained. These findings contribute to the growing

research that brain health education in youth populations is an

effective method for overall brain health promotion and awareness

and supports the idea of primary prevention for dementia risk

reduction in younger population groups (10, 14, 27).

Our study highlights the necessity for early childhood

education programs to be underpinned by robust relationships

characterized by engagement, communication, and active

involvement among parents, ELC staff, and preschool students.

Notably, parents and educators expressed the importance of

flexible and adaptable brain health resources, integrating digital

tools such as apps, to facilitate clear communication, interactive

activities, and resource sharing. This aligns with the broader

literature highlighting the pivotal role of strong relationships

and effective communication between parents, educators, and

young children in fostering optimal development during the

formative years. Epstein and Sanders (30) raises the significance

of family-school partnerships in supporting children’s academic

and socioemotional growth through collaborative efforts between

parents and educators. Similarly, McNally and Slutsky (31)

identified the key role of positive teacher-child relationships in

early learning environments, emphasizing their contribution to

children’s cognitive and social development.

Moreover, the integration of digital tools into early childhood

education corresponds with contemporary educational trends.

Plowman and Stephen (32) and Takeuchi and Stevens (35)

demonstrates the potential benefits of technology integration,

suggesting that when implemented thoughtfully, digital tools can

enhance communication, enrich learning experiences, and increase

parental engagement. Our study’s recognition of the importance

of relationships, communication, and digital resources echoes

these broader themes and accentuates the multifaceted nature

of effective educational programming (33). Furthermore, our

recommendation to incorporate flexible brain health resources,

including digital tools for clear communication and shared

resources, resonates with the evolving landscape of early childhood

education (36), highlighting the imperative for collaborative efforts

and innovative approaches to support young learners’ development

in the digital age.

The assertion that performing arts serves as an effective

brain health education tool, supported by our study results,

aligns with a growing body of literature on the potential of

arts-based interventions in cognitive wellbeing. Several studies

substantiate the notion that the visual and engaging nature of

performing arts can enhance the efficacy of educational initiatives.

Research by Greenfader et al. (20) illustrates the positive impact

of a creative arts movement intervention on English-speaking

skills, language comprehension, and social engagement in young

children. Similarly, Foster and Jenkins (21) observed that children’s

participation in performance arts from ages 0–12 promoted

social relatedness, identity formation, and lasting enthusiasm for

learning, aligning with our findings.

Whilst the existing literature acknowledges positive outcomes

from performing arts interventions, it further calls for a closer

look at potential limitations. This includes reviewing how access

to resources (digital tools and resources) and contextual factors

(e.g., individual differences) in diverse educational settings (e.g.,

resource rich ELCs) influence the adoption and sustainability of

such programs and the impact on benefits over time. Furthermore,

additional research is required to compare the effectiveness of

different forms of performing arts and explore the impact of

cultural and socioeconomic factors on knowledge and health

outcomes. This is essential for gaining deeper insights into how

these factors differentially impact on children’s cognitive and

socioemotional development.
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FIGURE 2

Example of a mock performance arts-based brain health education program.

4.1 Strengths and limitations

Our study has several limitations, including the absence of

preschool children’s perspectives which hinders insights into their

interests and comprehension of brain health. Future research

should involve children in co-designing brain health interventions

or conducting usability tests to gain their input. Additionally, the

use of online workshops via Zoom may have affected participant

engagement and depth of interaction. Virtual platforms can

introduce challenges such as delays in sound transmission, varying

image quality, and differences in internet connectivity may impede

clear community and affect participants’ perception and response

to the proposed interventions. While this method was necessary

due to logistical constraints, future studies should explore in-person

workshops and determine whether these can elicit additional

information. Another limitation of this study is the reduced sample

size, although adequate for co-design methodology, our participant

pool was exclusively female and the absence of male participants

restricts the scope of the findings. Incorporating male perspectives

in future research could provide a more holistic understanding of

the barriers and enablers within home and ELC environments and

provide a broader view of how gender dynamics might influence

these contexts. Further, participants noted that success would rely

on engaged relationships, noting that not all carers have the skills or

interest in supporting the program. To address this, future studies

can consider ways to incentivise educators, parents and students

to increase participation (e.g., possibly through gamification or

reward systems).

Positively, our study’s methodology successfully gathered

perspectives from both preschool parents and ELC staff,

building a comprehensive understanding of effective strategies

and impediments in conveying brain health information to

preschoolers. The deliberate use of a co-design approach

facilitated a mutually beneficial relationship between researchers

and participants, promoting sustained engagement and

comprehension of a hypothetical intervention over time.

Moreover, the continuity observed across three workshops can

support a sense of shared ownership, thereby augmenting

brain health awareness and understanding among both

parents and educators. Lastly, the study demonstrated

inclusivity by incorporating participants from varied cultural

backgrounds, ensuring a representative 50% inclusion of

this diversity.

Despite these limitations, our study represents a preliminary

approach and provides the groundwork for more extensive

research. However, the findings should be interpreted with caution

due to the aforementioned limitations, and future studies are

recommended to validate and expand upon these initial results.

4.2 Future directions

Continuing research into brain health education for children

is of the most significance. This study provides a promising,

novel program that presents the opportunity for future research to

adopt and test with different, diverse populations. A longitudinal

study trialing a prototype performing arts-based brain health

intervention with preschool students is a potential future

research avenue that would provide direct feedback on the

framework’s success from the children themselves, improving
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its efficiency and engagement. This would further enhance

the development of health psychology by promoting healthier

lifestyles among preschool students, and further solidify the

significance of investigating brain health education with a life

course approach.

5 Conclusion

This study enhances our understanding of effective strategies

for promoting brain health in children, particularly through

arts-based approaches. The findings, coupled with the co-design

methodology employed, offer new insights for developing future

brain health educational programs.

Data availability statement

The datasets presented in this article are not readily available

because due to the nature of qualitative data, only composite

data is available upon reasonable request to the corresponding

author. Requests to access the datasets should be directed

to joyce.siette@westernsydney.edu.au.

Ethics statement

The studies involving humans were approved by Western

Sydney University Human Ethics Committee. The studies were

conducted in accordance with the local legislation and institutional

requirements. The participants provided their written informed

consent to participate in this study.

Author contributions

JS: Conceptualization, Formal analysis, Investigation,

Resources, Supervision, Validation, Visualization, Writing –

original draft, Writing – review & editing. EA: Data curation,

Formal analysis, Visualization, Writing – original draft, Writing

– review & editing. MC: Supervision, Validation, Visualization,

Writing – original draft, Writing – review & editing.

Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

1. American Psychiatric Association (2022). Neurocognitive disorders. In:
Diagnostic and Statistical Manual of Mental Disorders. 5th ed, text rev. American
Psychiatric Association Publishing.

2. World Health Organization (2023). Dementia. Available at: https://www.who.int/
news-room/fact-sheets/detail/dementia (accessed March 8, 2024).

3. Steyaert J, Deckers K, Smits C, Fox C, Thyrian R, Jeon Y, et al. Putting primary
prevention of dementia on everybody’s agenda. Aging Ment Health. (2021) 25:1376–
80. doi: 10.1080/13607863.2020.1783514

4. Siette J, Dodds L, Catanzaro M, Allen S. To be or not to be: arts-based approaches
in public health messaging for dementia awareness and prevention. Australasian J
Ageing. (2023) 42:769–79. doi: 10.1111/ajag.13235

5. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee
S, et al. Dementia prevention, intervention, and care: 2020 report of the
Lancet Commission. Lancet. (2020) 396:413–46. doi: 10.1016/S0140-6736(20)
30367-6

6. Farina FR, Gregory S, Lawlor B, Booi L. Brain health in young adults. BMJ. (2022)
378:1. doi: 10.1136/bmj.o2311

7. Buyl R, Beogo I, Fobelets M, Deletroz C, Van Landuyt P, Dequanter S, et al.
e-Health interventions for healthy aging: a systematic review. Syst Rev. (2020)
9:1. doi: 10.1186/s13643-020-01385-8

8. Tompkins C, Ihara E, Liebreich R, Fredericksen J, Bradley L. The StrongerMemory
program: a brain health intervention for mild cognitive impairment. Innovat. Aging.
(2021) 5:143. doi: 10.1093/geroni/igab046.552

9. McAlister C, Robertson K, Feiock C, Schmitter-Edgecombe M. Brain
health intervention for healthy older adults: examination of brain health
lifestyle factors pre- and post-intervention. Arch CliniNeuropsychol. (2015)
30:6. doi: 10.1093/arclin/acv047.108

10. Bay JL, Vickers MH, Mora HA, Sloboda DM, Morton SM. Adolescents
as agents of healthful change through scientific literacy development: a school-
university partnership program in New Zealand. Int J STEM Educ. (2017)
4:1. doi: 10.1186/s40594-017-0077-0

11. Smith AE, Kamm GL, Lai S, Hull MJ, Baker JR, Milte R, et al. A RE-AIM
analysis of an intergenerational dementia education program. Front Public Health.
(2020) 8:248. doi: 10.3389/fpubh.2020.00248

12. NSW Health (2023). Crunch&Sip R© . Available at: https://www.health.nsw.gov.
au/heal/schools/Pages/crunch-and-sip.aspx (accessed March 8, 2024).

13. Munch and Move (2020). Home. Available at: https://healthykids.nsw.gov.au
(accessed March 8, 2024).

14. Green AM, Mihrshahi S, Innes-Hughes C, O’Hara BJ, McGill B, Rissel C.
Implementation of an early childhood healthy eating and physical activity program
in New South Wales, Australia: munch & move. Front Public Health. (2020)
8:34. doi: 10.3389/fpubh.2020.00034

15. Hoffstedt C, Fredriksson M, Winblad U. How do people choose to be informed?
A survey of the information searched for in the choice of primary care provider in
Sweden. BMC Health Serv Res. (2021) 21:1. doi: 10.1186/s12913-021-06380-w

16. Jackson C, Cheater FM, Reid I. A systematic review of decision support
needs of parents making child health decisions. Health Expect. (2008) 11:232–
51. doi: 10.1111/j.1369-7625.2008.00496.x

17. Baker JR, Goodenough B, Jeon YH, Bryden C, Hutchinson K, Low LF. The
Kids4Dementia education program is effective in improving children’s attitudes
towards dementia. Dementia. (2019) 18:1777–89. doi: 10.1177/1471301217731385

18. Isaac MGEKN, Isaac MM, Farina N, Tabet N. Knowledge and attitudes
towards dementia in adolescent students. J Mental Health. (2017) 26:419–
25. doi: 10.1080/09638237.2016.1207234

Frontiers in PublicHealth 09 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1398925
mailto:joyce.siette@westernsydney.edu.au
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://doi.org/10.1080/13607863.2020.1783514
https://doi.org/10.1111/ajag.13235
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.1136/bmj.o2311
https://doi.org/10.1186/s13643-020-01385-8
https://doi.org/10.1093/geroni/igab046.552
https://doi.org/10.1093/arclin/acv047.108
https://doi.org/10.1186/s40594-017-0077-0
https://doi.org/10.3389/fpubh.2020.00248
https://www.health.nsw.gov.au/heal/schools/Pages/crunch-and-sip.aspx
https://www.health.nsw.gov.au/heal/schools/Pages/crunch-and-sip.aspx
https://healthykids.nsw.gov.au
https://doi.org/10.3389/fpubh.2020.00034
https://doi.org/10.1186/s12913-021-06380-w
https://doi.org/10.1111/j.1369-7625.2008.00496.x
https://doi.org/10.1177/1471301217731385
https://doi.org/10.1080/09638237.2016.1207234
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Siette et al. 10.3389/fpubh.2024.1398925

19. Siette J, Hope E, Karamacoska D, Jacobs R, Catanzaro M. Effectiveness of
an interactive brain health campaign on motivation for dementia risk reduction: a
pretest–posttest evaluation. Sci Rep. (2024) 14:5. doi: 10.1038/s41598-024-73754-5

20. Greenfader CM, Brouillette L, Farkas G. Effect of a performing arts program
on the oral language skills of young English learners. Read Res Quart. (2015) 50:185–
203. doi: 10.1002/rrq.90

21. Foster EM, Jenkins JVM. Does participation in music and
performing arts influence child development? Am Educ Res J. (2017)
54:399–443. doi: 10.3102/0002831217701830

22. Archbell KA, Coplan RJ, Nocita G, Rose-Krasnor L. Participation in structured
performing arts activities in early to middle childhood: psychological engagement,
stress, and links with socioemotional functioning.Merrill-Palmer Quart: J Dev Psychol.
(2019) 65:329–55. doi: 10.13110/merrpalmquar1982.65.3.0329

23. Thomaidou C, Konstantinidou E, Venetsanou F. Effects of an eight-week
creative dance and movement program on motor creativity and motor competence
of preschoolers. J Phys Educ Sport. (2021) 21:3268−77. doi: 10.7752/jpes.2021.s6445

24. McCrary JM, Redding E, Altenmüller E. Performing arts as a health resource?
An umbrella review of the health impacts of music and dance participation. PLoS ONE.
(2021) 16:6. doi: 10.1371/journal.pone.0252956

25. Thabrew H, Fleming T, Hetrick S, Merry S. Co-design of eHealth
interventions with children and young people. Front Psychiatry. (2018)
9:481. doi: 10.3389/fpsyt.2018.00481

26. Baker A, Cornwell P, Gustafsson L, Stewart C, Lannin NA. Developing tailored
theoretically informed goal-setting interventions for rehabilitation services: a co-design
approach. BMC Health Serv Res. (2022) 22:1. doi: 10.1186/s12913-022-08047-6

27. Smith C, Goss HR, Issartel J, Meegan S, Belton S. LifeLab: co-design of
an interactive health literacy intervention for socioeconomically disadvantaged
adolescents. Children. (2022) 9:1230. doi: 10.3390/children9081230

28. Deci EL, Ryan RM. Facilitating optimal motivation and psychological well-
being across life’s domains. Can Psychol. (2008) 49:14–23. doi: 10.1037/0708-5591.4
9.1.14

29. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
(2006) 3:77–101. doi: 10.1191/1478088706qp063oa

30. Epstein JL, Sanders MG. Prospects for change: preparing educators
for school, family, community partnerships. Peabody J Educ. (2006)
81:81–120. doi: 10.1207/S15327930pje8102_5

31. McNally S, Slutsky R. Teacher-child relationships make all the
difference: constructing quality interactions in early childhood settings.
Early Child Dev Care. (2018) 188:508–23. doi: 10.1080/03004430.2017.14
17854

32. Plowman L, Stephen C. A “benign addition”? Research on
ICT and pre-school children. J Comp Assisted Learn. (2003) 19:149–
64. doi: 10.1046/j.0266-4909.2003.00016.x

33. Hatzigianni M, Stephenson T, Harrison LJ, Waniganayake M, Li P, Barblett L,
et al. The role of digital technologies in supporting quality improvement in Australian
early childhood education and care settings. Int J Child Care Educ Policy. (2023)
17:5. doi: 10.1186/s40723-023-00107-6

34. Alzheimer’s Disease International (n.d.).Dementia Statistics. Available at: https://
www.alzint.org/about/dementia-facts-figures/dementia-statistics/ (accessed March 8,
2024).

35. Takeuchi L, Stevens R. The New Coviewing: Designing for Learning Through
Joint Media Engagement. New York, NY: The Joan Ganz Cooney Centre at Sesame
Workshop (2011).

36. Dwyer A, Jones C, Rosas L.What digital technology do early childhood educators
use and what digital resources do they seek? Aust J Early Childhood. (2019) 44:91–105.
doi: 10.1177/1836939119841459

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1398925
https://doi.org/10.1038/s41598-024-73754-5
https://doi.org/10.1002/rrq.90
https://doi.org/10.3102/0002831217701830
https://doi.org/10.13110/merrpalmquar1982.65.3.0329
https://doi.org/10.7752/jpes.2021.s6445
https://doi.org/10.1371/journal.pone.0252956
https://doi.org/10.3389/fpsyt.2018.00481
https://doi.org/10.1186/s12913-022-08047-6
https://doi.org/10.3390/children9081230
https://doi.org/10.1037/0708-5591.49.1.14
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1207/S15327930pje8102_5
https://doi.org/10.1080/03004430.2017.1417854
https://doi.org/10.1046/j.0266-4909.2003.00016.x
https://doi.org/10.1186/s40723-023-00107-6
https://www.alzint.org/about/dementia-facts-figures/dementia-statistics/
https://www.alzint.org/about/dementia-facts-figures/dementia-statistics/
https://doi.org/10.1177/1836939119841459
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Revitalizing preschool minds: a fresh approach to arts-based brain health interventions
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 Participants
	2.3 Materials and procedure
	2.3.1 Demographics survey
	2.3.2 Workshops
	2.3.2.1 Workshop one
	2.3.2.2 Workshop two
	2.3.2.3 Workshop three


	2.4 Analysis

	3 Results
	3.1 Overview
	3.2 Theme 1: maximizing logistical effectiveness
	3.2.1 Intervention delivery within ELCs
	3.2.2 Planning and formatting

	3.3 Theme 2: motivation as central for all involved
	3.3.1 Awareness of real-life benefits
	3.3.2 Modeling activities for preschoolers

	3.4 Theme 3: specialized brain health explanations for children
	3.4.1 Effective approaches for explanations
	3.4.2 Inclusivity

	3.5 Prototype intervention

	4 Discussion
	4.1 Strengths and limitations
	4.2 Future directions

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


