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ABSTRACT
Introduction: Musculoskeletal pain and injury are common in childhood. To assess and manage children's pain appropriately,

it is crucial to understand their perspective on how the problem started and how it feels. There are multiple barriers to children

being heard. Offering visual‐based communication opportunities, in addition to traditional language‐based communication,

could potentially help children to retell their experiences. The aim of the public involvement event was to establish how

children chose to retell their experience of musculoskeletal pain or injury.

Method: As part of the preliminary work for the design of a clinical intervention, children's opinions were sought at a public

event. An interactive exhibit invited children to retell their musculoskeletal pain and injury experiences through talking,

drawing, acting, writing, using a human figurine, or combining these methods. Observation and note‐taking were used by

exhibit facilitators to record how children chose to retell their experience.

Results: One hundred and twelve children aged 2–17 years participated in the interactive exhibit. Most children choose to use a

creative activity in addition to talking about their experience. Drawing or using a human figurine was the most frequently used

creative activity. Creative methods, most often drawing, enabled some children to communicate their pain experience without

talking. Age and gender differences were observed, with younger children being more likely to draw and boys using human

figurines more often.

Conclusion: There was no ‘one size fits all’ approach to communication as children had different preferences. The most

frequently used creative methods, drawing and the use of a human figurine, will inform the design of a tailored physiotherapy

intervention developed with service users.

Patient or Public Contribution: This public involvement event highlights the valuable role children can play in shaping

research processes to inform the development of interventions. The broader research programme, including this event, was

supported by the University Faculty of Medicine Youth Advisory Group, comprising nine members aged 14–18, who actively

contributed by helping to determine the methods used, during two 1‐h sessions.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly

cited.

© 2025 The Author(s). Health Expectations published by John Wiley & Sons Ltd.
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Clinical Trial Registration: The wider programme of research about which public involvement was informed is registered

and listed on the ISRCTN registry, with study registration number ISRCTN18918987.

1 | Introduction

The United Nations Convention on the Rights of the Child [1]
highlights the importance of respecting children's voices. In
healthcare, it is not only a right but also a valuable way to
enhance care, as outlined in Article 12 [1]. While the triadic
relationship between the child, parent and healthcare profes-
sional adds complexity, it also presents an opportunity to foster
collaborative communication. Similarly, children's ongoing
physical, emotional and social development brings challenges,
but also underscores the importance of using adaptable, child‐
centred approaches.

Paediatric musculoskeletal pain is a major health concern, with
a systematic review and meta‐analysis identifying the preva-
lence of chronic musculoskeletal pain in children and adoles-
cents to be 25.7% [2]. Musculoskeletal pain can occur from
trauma or injury or can have an insidious onset. Childhood pain
is under‐recognised and under‐treated [3], leaving musculo-
skeletal conditions of childhood to have adult consequences
[4–8]. Gaining a child's narrative is vital for the appropriate
diagnosis and treatment of musculoskeletal pain across health,
education and recreational settings. This requires children to be
able to communicate their experiences effectively. While par-
ents provide valuable observations, pain often begins in their
absence, and the experience of pain is inherently subjective.
When children feel unable to express their pain experience, it
may lead to an assumption that no need exists [3], leaving
children to suffer in silence. Expressions of pain can be suc-
cessfully suppressed by children [9], and contextual factors such
as a child's relationship with their parents and healthcare pro-
fessionals, and previous experiences, can influence whether a
child chooses to communicate pain [10]. Children with mus-
culoskeletal and chronic pain often report feeling their opinions
are ignored, dismissed or overpowered by those of health pro-
fessionals [11–15]. As a result, many children choose to hide
their pain [12, 13].

To design effective health services, interventions and research,
understanding the needs and wishes of service users is essential.
Public involvement in the design and conduct of health
research has become standard practice [16], with youth advis-
ory groups being the most common method for engaging chil-
dren [17]. There is a growing call for patient and public
involvement to move beyond ‘tick box’ consultations with
children, advocating for authentic, carefully considered and
meaningful engagement that has a clear and transparent impact
on research [18]. Unfortunately, poor reporting of patient and
public involvement has led to a paucity of knowledge about
how best to involve children in health research [17].

Creative methods are advocated as a participatory way of en-
gaging children in qualitative research [19]. Arts‐based ap-
proaches such as drawing, crafts and play have been used with
vulnerable populations [20] alongside traditional methods

(e.g., interviews and focus groups) [19, 21–28]. These approaches
combine visual and language‐based communication, providing
children with the flexibility to choose their preferred communi-
cation method, as recommended by previous research
[19, 26, 27]. In terms of helping children to communicate their
experience, visual arts‐based methods, such as drawing a time-
line, a self‐portrait or relational map, give time for reflection and
help to include a wider dimension of an experience that may be
missed if a child were only given an opportunity to respond
verbally [28]. While creative methods offer the opportunity to
engage and empower children, resulting in the collection of rich
data, these approaches remain largely untested. Analysis of the
data they produce is under‐developed, and they require careful
planning and ethical consideration [19, 20, 24, 26, 29–31].

Creative methods have been used before to engage children
experiencing pain in research [32]. Activities such as drawing
pictures [22, 25, 33], drawing a timeline [34, 35] and taking
photos and videos [23] have been used successfully in research
to facilitate children to describe experiences of chronic pain [25,
33, 35] and specifically musculoskeletal chronic pain [23, 34].
The use of timeline drawings has been highlighted as having
the potential for clinical application, with findings suggesting
the timeline activity could facilitate children to re‐tell their
narrative, facilitate more in‐depth assessment, help validate
experiences and support children to recognise their strengths
[27, 36]. However, before formally advocating for timeline
drawings as a method of clinical assessment, it is important to
consider how best to do this. Considerations include whether
this method is best used in isolation or in combination to en-
courage children to share their personal experiences of mus-
culoskeletal pain. The public involvement event described in
this paper aimed to explore how children preferred to com-
municate their experience of musculoskeletal pain when given
a choice of creative methods, such as drawing, acting, writing or
using a human figurine, in addition to the option to talk.

2 | Methods

This report summarises the first stage in a broader research
programme, where a public involvement event was used to
inform the future design of a new outpatient physiotherapy tool
for children with musculoskeletal pain. The intervention is
being developed using the person‐based approach to interven-
tion design [37] and guided by the Medical Research Council
framework for the development and evaluation of complex
interventions [38]. The public involvement event drew on phi-
losophies of justice, human rights and empowerment [16] and
aimed to promote positive change and opportunity within a
community setting, enabling children to have their views heard.
The National Institute of Health Research definition of public
involvement was used to frame the event, with research being
carried out ‘with’ or ‘by’ members of the public rather than ‘to’
or ‘for’ them [39]. To improve the quality, transparency and

2 of 10 Health Expectations, 2025

 13697625, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hex.70347 by T

est, W
iley O

nline L
ibrary on [21/07/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



consistency of reporting of the public involvement event, the
Guidance for Reporting Involvement of Patients and the Public
long form checklist (GRIPP2‐LF) was completed [40]
(supplementary file).

The overall design of the programme of research, which
included this public involvement event, was informed by the
University of Southampton Faculty of Medicine Youth Advisory
Group (nine 14–18‐year‐olds) over two 1‐h sessions (28 Sep-
tember 2022 and 8 March 2023). Combining public involvement
with subsequent qualitative research to develop interventions
draws on the person‐based approach and is recommended as a
way of incorporating greater diversity of feedback than either
approach alone [41]. The output of the public involvement
event was to establish with potential service users which cre-
ative methods would be taken forward into qualitative work-
shops, where children who have experienced physiotherapy for
musculoskeletal pain can explore the selected creative methods
identified to co‐design a tool to aid clinical consultations.

2.1 | Public Involvement Setting

Public involvement was sought through an interactive exhibit at
the University of Southampton Science and Engineering Festi-
val on 16 March 2024. Science festivals are free family events
that aim to raise public awareness and the exchange of
knowledge and perspectives on new discoveries and research
[42] and have increased in popularity within the United King-
dom [42]. The University of Southampton Science and En-
gineering Festival is an annual event that welcomes up to 5000
visitors a day to engage in over a hundred interactive exhibits,
workshops, live shows, performances and laboratory tours. The
interactive exhibit that was used to collect information pre-
sented in this paper was titled ‘Explaining muscle aches and
injuries in a way that suits you!’ and the full publicised advert
description is available in Appendix 1. It was in a large indoor,
open space with other interactive exhibits related to humans
and health, for example, investigating microbial cities and ex-
ploring embryonic health. The organisation of activities at the
event enabled families to move around and learn about differ-
ent topics in a short space of time.

2.2 | Interactive Exhibit Planning

The interactive exhibit included two round tables with space
and seating for up to four children and their parents simulta-
neously. When a seat was available, a child (with or without
their parent) could choose to sit down. This meant children had
the freedom to sit down or walk away from the table at any
point. The interactive exhibit was facilitated by eight under-
graduate physiotherapy students (four students in the morning
and another four in the afternoon) and supervised by the lead
author (R.J.). All student facilitators were reimbursed for their
time. They attended a 1‐h in‐person training session with R.J.
the day before the event and were provided with example
scripts (Appendix 2). They were encouraged to be friendly and
engage in conversation. The eight students were closer in age to
the children at the event than R.J. and represented some

diversity in terms of gender (7 young women and 1 non‐binary)
and ethnicity (5 White, 1 Asian, 1 Black African and 1 preferred
not to say).

2.3 | Interactive Exhibit Activity

Once a child had chosen to sit down and engage with the ex-
hibit, one of the facilitators introduced the activity and each
child was offered an option of four cards (Appendix 3) to choose
to explain a time: (1) they had fallen over; (2) they had been
injured playing sports; (3) when their muscles ached after ex-
ercise or (4) they had felt aches when growing. Each card had a
fact about that type of musculoskeletal pain to initiate conver-
sations on this topic. The images on each card were chosen
by two young women (ages 12 and 14) from the website
pixaby.com. Once the child had chosen a type of musculo-
skeletal pain to describe, they chose how to retell their story
using a range of methods:

1. Drawing and writing: On each table, children had A3
plain paper, pens, pencils, and a box of felt‐tip pens (in a
full range of colours). Star stickers were also available.

2. Use of models. Central on each table were anatomical
models of a hip, knee and foot and two human figurines,
often used in drawing activities (Figure 1). Behind each
table was a life‐size plastic skeleton.

3. Acting, dancing or demonstration: between the two tables
were two spaces marked with tape that enabled space for
children to act, dance or demonstrate. Marking a clear and
safe area reduced the risk of injury if children were acting
out how their injury had occurred (this was addressed in
the interactive exhibit risk assessment).

4. Talking or gesturing.

When the children finished, they were thanked for taking part,
and as a ‘thank you,’ they were offered a puzzle pen (a pen that
had a ball and maze puzzle on the barrel).

FIGURE 1 | Wooden human figurine.
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2.4 | Collection of Field Notes

Each exhibit facilitator had a printed chart to make simple field
notes (Appendix 4) with columns to complete for each child
that included: (1) the type of musculoskeletal pain they chose to
explain (Options 1–4 from options cards, Appendix 3); (2) the
child's reported age in years; (3) child's gender (if they described
themselves as a girl or boy) and (4) the communication method
(s) they chose to use. In addition, on each table, there was a
printed QR code for the parents, linked to a Microsoft form
where they could choose to provide information anonymously
about their child (age, gender and ethnicity) and any feedback
regarding the interactive exhibition.

2.5 | Criteria for Selection of Public Contributors

The interactive exhibit was aimed at children > 5 years old. If a
child who was younger chose to sit down with their parent,
however, they were encouraged to engage in the activity.
Equally, if adults or older young people chose to take part, this
was accommodated. No one was excluded from taking part, but
only information for those aged under 18 years was included in
this activity.

2.6 | Ethical Procedures

Research ethics approval was not required because this was a
public involvement event, which captured anonymous infor-
mation to plan the methods used in a future research study. The
distinction between research and public involvement and en-
gagement is not always clear, and parameters can be blurred,
especially in focus groups [43]; however, this was not an issue
in this interactive activity. To keep within the boundary of
public involvement, no recordings were made, no direct quotes
were used, and there was no analysis of verbal or written
feedback. Simple field notes were written to record the choices
made by children, and these are reported descriptively in
numbers. For the purposes of protecting the participants from
harm, research ethics principles were incorporated into the
design and running of the event. The science festival en-
couraged equity, diversity and inclusion with universal ap-
proaches that facilitated the participation and safety of all
people. The lead author attended three online sessions with the
festival organisers in the design stages to ensure the interactive
exhibit fulfilled these requirements. The children chose stickers
when they arrived at the science festival that indicated whether
they wanted to interact or not; red stickers indicated that the
child did not want to interact, amber for a child who wanted to
initiate the interaction and green for a child who was happy to
be spoken to. In addition, there were stickers indicating when a
child was deaf, visually impaired or when lip‐reading was es-
sential. Festival organisers undertook generalised safety proto-
cols and procedures to ensure that the risk of harm was
minimised with specific consideration for children. There were
standardised actions in circumstances such as finding a lost
child, volatile visitors and witnessing any forms of abuse. Each
zone had a zone leader to support the interactive exhibits and
monitor for any potential risks and concerns. The exhibit lead

(R.J.) also completed a risk assessment that was submitted as
part of the exhibit application.

2.7 | Analysis

The hand‐written anonymous information collected by the
eight exhibit facilitators (Appendix 4) was collated manually by
the lead author into a Microsoft Excel spreadsheet and
descriptively reported. The contextual demographic informa-
tion from parents collected using the anonymous QR code was
presented in Microsoft Excel and described descriptively.

3 | Findings

Over the 6‐h period during which the exhibit was running, 112
children took part. This involved 57 girls, 37 boys and 18 whose
gender was not recorded. Their age ranged from 2 to 17 years
(mean 8.5 years, SD 3.3). The distribution of the children's ages
in years is shown in Figure 2.

Only 22 parents (20%) used the QR code and anonymously
reported the ethnicity of their child. Ethnicities were recorded
as White British, Irish or other white background (n= 12, 55%),
Asian or Asian British (n= 6), Black, Black British, Caribbean
or African (n= 1), other ethnic group (n= 1), self‐specified as
Arab (n= 1) or preferred not to say (n= 1).

3.1 | Communication Preferences

The commonest reported cause of pain was when a child had
fallen over (n= 59, 53%), second commonest was a sports injury
(n= 26, 23%), then muscle ache after sport (n= 13, 12%), or
growing pains (n= 4, 3%). The type of musculoskeletal pain was
not recorded for 10 children (9%). Twenty‐six children retold
their story only by talking (23%). The remaining eighty‐six
children (77%) used a creative method, either in addition to
verbal communication (n= 74) or only used creative methods
and were nonverbal (n= 12). The communication methods
chosen are summarised in Table 1.

Moving or pointing to the human figurine was the most fre-
quently used technique (45%) followed by drawing (35%).
Drawing was most frequently used in isolation by children who
remained nonverbal. In addition to the pre‐planned creative
methods, children used other means to express themselves,
including one child who showed a video on their phone and
another child who pointed to images on the option cards. Ex-
hibit facilitators reported that children most often used creative
methods to indicate the location of pain or explain how the
injury happened (mechanism of injury). Only one parent left
feedback on the anonymous QR code. This person was the
parent of a 5‐year‐old girl, and they described how the inter-
active exhibit created an opportunity for their child to express
her feelings.

Of the children who drew, most children chose to take their
picture home with them (n= 25); however, 14 children left their

4 of 10 Health Expectations, 2025
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FIGURE 2 | Number of children who chose to take part in the interactive exhibit by age in years (n= 112).

TABLE 1 | Communication methods chosen by children to describe musculoskeletal pain and injury.

Type of communication
method

Number of children who: Total number
of children
using this
method

Used in
isolation

Used in
combination
with talking

Used with other
communication

methods

Drawing 9* 19 11
+writing* (n= 2)
+write + talk (n= 1)
+ act + talk (n= 1)

+ figurine + talk (n= 5)
+write + figurine + act + talk (n= 2)

39 (35%)

Pointing/moving a human
figurine

0 37 13
+ act + talk (n= 2)
+ draw+ talk (n= 7)

+ draw+write + act + talk (n= 2)
+ point on self + talk (n= 2)

50 (45%)

Writing 0 0 5
+drawing* (n= 2)
+ draw+ talk (n= 1)

+ draw+ figurine + act + talk (n= 2)

5 (4%)

Acting/physically demonstrating 0 2 5
+ figurine + talk (n= 2)

+ draw +write + figurine + talk (n= 2)
+ draw+ talk (n= 1)

7 (6%)

Pointing to one's own body 0 2 2
+ figurine + talk (n= 2)

4

Pointing at images on the cards 1* 0 0 1

Showing a video on their phone 0 1 0 1

Anatomical models/skeletons 0 0 0 0

*A combination that resulted in a child nonverbally communicating pain or injury.

pictures on the table. Of these 14 images, three were unin-
terpretable. Analysis of the 11 remaining drawings: eight chil-
dren drew an emotion; three children drew a sad face and five a
happy face. Six children drew how the injury had happened, for
example, a fall off a scooter. Three children drew the context in

which the injury happened, for example, at a park. Four children
drew where their pain was located on their bodies.

Table 2 presents the gender and age of children who interacted
with the human figurine or drawing, as well as those who
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exclusively talked or used a creative method while remaining
nonverbal. Age ranges were based on the English school system
and included pre‐school (age 2–4), infant (age 5–7), junior (age
8–11) and senior (age 12+) school‐aged children. Observations
shown in Table 2 suggest older children more frequently spoke
solely, and younger children more frequently drew and
remained nonverbal. The human figurine appeared to be used
more frequently by boys in comparison to drawing.

4 | Discussion

The public involvement event provided information that will
inform the first stage in designing a physiotherapy intervention
for the treatment of paediatric musculoskeletal pain. Based
on findings reported herein, both drawing and the use of a
human figurine will be chosen as methods alongside talking, to
explore and understand children's pain in clinical consultations.
This exploration will take place in qualitative workshops. Given
the opportunity, nearly a quarter of children only spoke, but
most children used creative methods in addition to talking to
explain their experience of musculoskeletal pain. Creative
methods, most often drawing, provided a means of expression
to children who chose to remain nonverbal. Children engaged
in creative methods in different ways, and often used multiple
approaches to explain what mattered to them, highlighting the
need for clinicians to be flexible in their approach to assess-
ment. Furthermore, there appeared to be age and gender con-
siderations that could be explored with service users in future
qualitative workshops.

When exploring the type of creative methods used, it is
important to highlight that in routine physiotherapy outpatient
settings, anatomical models of specific joints (e.g., knee, foot
and spine) and full human skeletons are commonly available.
Interestingly, none of the children used these models to explain
their musculoskeletal pain despite them being located next to

the human figurines at the event. Without qualitative data, we
are unsure why, but it raises questions about the relevance of
these anatomical models to children. In contrast, a human
figurine (Figure 1) was consistently used by children. This fig-
urine, initially intended as a drawing aid, is unisex with mov-
able joints and accurate proportions. Its 3D form and movable
parts allowed children to locate their pain, demonstrate how an
injury occurred or show movements that hurt. Although 2D
body maps are used clinically and within research to locate pain
[44], a human figurine has not previously been reported. While
young children have used dolls to elicit responses when
unable or unwilling to provide a verbal response [45], and dolls
have also been part of story‐completion methods in qualitative
research [46], the human figurine seemed to appeal to a wide
age group.

Timeline drawing [27, 36, 47] has been used in the past with
paediatric populations. It was not specifically explored in this
public involvement event because of the desire to explore the
potential of drawing more broadly. Drawing in all forms was a
means of communication chosen by a large group of children.
Observations during this public involvement event support ex-
isting evidence that offering drawing as a communication
option prompts verbal discussion [21, 24]. Although a group of
drawings were illegible at the end of the event, these children
chose to engage in the drawing activity, supporting the use of
drawing as an ‘ice breaker’ [26]. Drawings that could be
interpreted suggest that drawing could facilitate children to
share their experiences, including emotions [20, 25, 27] that are
more difficult to put in words [20, 28]. Overall, there is a need to
explore the use of drawing in a clinical setting with a range of
service users to understand how it can be best incorporated into
practice.

Providing children with the flexibility to use multiple methods
and being open to new ways of communicating experiences
[19, 26, 27] appeared essential in helping children explain their

TABLE 2 | Choice of communication method across different genders and ages.

Communication method

Frequency (percentage of category)*

Girls
(n= 57)

Boys
(n= 37)

Gender not
recorded
(n=18)

Age
2–4 years
(n= 11)

Age
5–7 years
(n = 40)

Age
8–11 years
(n= 39)

Age
12–16 years
(n= 22)

Talk only 12 (21%) 9 (24%) 5 (27%) 2 (18%) 3 (8%) 13 (33%) 8 (36%)

Used a creative method and
remained nonverbal

6 (11%) 4 (11%) 2 (11%) 5 (45%) 5 (13%) 1 (3%) 1 (5%)

Human
Figurine

+ talking 17 18 7 2 18 13 9

Nonverbal 0 0 0 0 0 0 0

+ talking + drawing 6 1 1 0 4 3 1

Total 23 (40%) 19 (51%) 8 (44%) 2 (18%) 22 (55%) 16 (41%) 10 (45%)

Drawing + talking 14 5 1 1 10 7 2

Nonverbal 5 4 2 5 4 1 1

+ talking +model 6 1 1 0 4 3 1

Total 25 (44%) 10 (27%) 4 (22%) 6 (55%) 18 (45%) 11 (28%) 4 (18%)

*If children used the human figurine and drawing, they were counted in both sections, and those who remained nonverbal and communicated through drawing were
counted in both sections.

6 of 10 Health Expectations, 2025
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musculoskeletal pain and injury experience. Studies seeking
feedback from children suggest that the enjoyment of using a
creative method is important [24, 26, 36]. However, these
methods need to match individual preferences; if they lack
meaning for the individual or there are barriers such as the
need to write in English, children may choose not to participate
[28, 47]. The current public involvement event suggested that
further investigation is required to understand methodological
preferences of children and adolescents of different ages and
genders [31]. Younger children more frequently communicated
solely through creative methods, and older children more fre-
quently talked without using a creative method. Research
studies have shown that younger children tend to provide
simpler verbal responses during interviews [24, 29, 33]. En-
couragement and open‐ended questions used alongside creative
methods (drawing and taking photographs) have been shown to
result in improved storytelling among children aged 3–6 years
[21]. Although self‐report pain intensity scales can be used with
children as young as 6 years old [48], most other self‐report
questionnaires that support capturing the broader impact of
chronic pain have been developed and validated for children
over 8 years [49]. Therefore, it is important to capture the voices
of younger children (under 8 years) within the clinical inter-
view, and creative methods show promise in engaging this
population.

Studies using a single creative method have not found gender or
age differences in engagement [27, 33]. The current public
involvement event observed creative methods being used by
both genders across all age ranges; however, there were some
observed differences, such as boys engaging with the human
figurine more often than drawing. One reason why differences
may have been highlighted is that the public involvement event
included a large number of children (n= 112) and more boys
(n= 37) than previous public and patient involvement and en-
gagement [18] and research studies [22, 23, 25, 33–35]. Studies
using drawing activities have had higher drop‐out rates in boys
[28] and instances where older boys considered drawing to be
childish [26]. However, research exploring child and adolescent
perceptions of quality of life and resilience using timeline
drawing recruited a large number of children (n= 448, age
8–17 years, 188 boys) from a public fairground event in Min-
nesota, where this activity was well‐accepted with no observed
gender differences acknowledged [36]. These mixed findings
highlight the need to consider context, as children's commu-
nication preferences may be different at a science fair rather
than in clinical or research settings.

Finally, it is important to reflect on the context of the public
involvement event and the value of using an interactive exhibit
at a Science and Engineering festival to capture the views and
experiences of children. The interactive exhibit successfully
engaged a large group of children over a relatively short time
frame. Children under 10 years were most represented, an age
group known to be under‐represented in public involvement
activities [18]. Locating the collection of information within a
broader public engagement event overcame issues associated
with research, such as recruitment [18], and the need to obtain
consent for procedures and recordings, both of which would be
required for a formal research project. The public involvement
event also gave children, especially those from under‐

represented groups, a chance to participate [18, 50–52].
Research has shown that employing lay workers from the target
population builds trust and reduces barriers, increasing partic-
ipation, especially those from minority groups [53]. Recruiting
and training student facilitators who were closer in age and
diversity to the likely festival attendees than the researchers was
a deliberate strategy to optimise participation.

The location of the activity with other interactive exhibits
encouraged the free flow of children and parents between
exhibits and at their own pace, enhancing involvement [54]
to achieve higher levels of the participatory ladder [55, 56].
Findings supported the theory that the public involvement
event would draw on philosophies of justice, human rights
and empowerment [16] by creating opportunities within a
community setting that enabled children to have their views
heard. The National Institute of Health Research definition of
public involvement was appropriate, with the event being
carried out ‘with’ members of the public rather than ‘to’ or
‘for’ them [39]. Fogg‐Rogers et al. [57] report that children
attending science festivals primarily had the goal of having
fun, whereas parents aim for their child to engage in learning
[57]. However, there is a paucity of evidence on the impact of
science festivals on children [58]. The public involvement
event collected limited evidence of the activity's impact on
children, but feedback from one parent suggested it benefited
their child by providing an opportunity for self‐expression.
This could be explored further using research methods to
record and evaluate how science festivals impact children,
parents and researchers.

The limitation of the public involvement event was that it was
only possible to collect descriptive information from observa-
tions. Ideally, this would have been accompanied by a quali-
tative exploration of the reasons why children made their
choices, their perceptions of the activities and the impact they
had. The scenarios were chosen to replicate reasons children
might attend a musculoskeletal physiotherapy department,
though the injuries they described, often involving superficial
grazes and bruises, may not have led them to require phy-
siotherapeutic input, thus limiting their relevance in the
intervention design process. The next stage in the research
programme will explore communication preferences with
children who have had physiotherapy for musculoskeletal
pain using qualitative research. Demographic information was
limited as facilitators captured information based on children's
reports and parents' reporting ethnicity via an anonymous QR
code, which was infrequently used. While this provided more
information than many public involvement studies with chil-
dren [17], it limits the capacity to contextualise the findings.
Additionally, while the Science and Engineering Festival of-
fered an excellent opportunity for a range of children to be
involved, some studies have suggested that families who
attend are more likely to be well‐educated and middle‐class
[59], indicating that certain populations were not represented
amongst attendees. Lastly, social influences, such as the public
setting, may have affected the children's choices, with older
children potentially reluctant to draw in front of others.
Studies have shown that group settings can intimidate chil-
dren, especially mixed‐age groups, and during adolescence,
when peer pressure is significant [24, 29].
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5 | Conclusion

There was no single creative method that successfully engaged all
children in retelling their musculoskeletal pain and injury experi-
ences. Some children chose only to speak about their experience,
some used multiple methods in combination, and others commu-
nicated solely through visual means. The findings informed the
design of future research to develop a new outpatient physio-
therapy tool for children with musculoskeletal pain. Anatomical
models commonly used with adults in physiotherapy consultations
seem less relevant to children, while creative methods such as
drawing or using human figurines show promise as more effective
communication options. Offering just one creative method may not
achieve the desired engagement when working with children. The
current findings highlight the importance of flexibility and giving
children the autonomy to choose their preferred creative method
when and if they wish. Lastly, this public involvement event with
children has shown the opportunity to generate large amounts of
information efficiently to inform research design.
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