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Abstract
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Background: The information provided to potential trial participants plays a crucial role in their 
decision-making. Printed participant information sheets for trials have received recurrent criticism as 
being too long and technical, unappealing and hard to navigate. An alternative is to provide information 
through multimedia (text, animations, video, audio, diagrams and photos). However, there is limited 
evidence on the effects of multimedia participant information on research recruitment rates, particularly 
in children and young people.

Objectives: The study objectives were as follows:

(1) to develop template multimedia information resources through participatory design, for use when 
recruiting children and young people to trials

(2) to evaluate the multimedia information resources in a series of Studies Within A Trial, to test their 
effects on recruitment and retention rates, and participant decision-making, by comparing the 
provision of multimedia information resources instead of printed participant information sheets, 
and comparing the provision of multimedia information resources in addition to printed participant 
information sheets.

Design: Two-phase study:

(1) multimedia information resources development including qualitative study; user testing study; read-
ability metrics; enhanced patient and public involvement
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(2) multimedia information resources’ evaluation comprising Studies Within A Trial undertaken within 
host trials recruiting children and young people.

Setting: United Kingdom trials involving patients aged under 18.

Participants: Development phase: n = 120 (children and young people, parents, clinicians, 
trial personnel).

Evaluation phase: n = 1906 (children and young people being asked to take part in trials).

Interventions: Multimedia information resources (comprising text, audio, ‘talking heads’ video, trial-
specific and trial-generic animations). Printed participant information sheets.

Main outcome measures: Primary outcome: trial recruitment rate comparing multimedia information 
resource-only with printed participant information sheet-only provision.

Secondary outcomes: trial recruitment rate comparing combined multimedia information resource and 
printed participant information sheet with printed participant information sheet-only provision; trial 
retention rate; quality of participant decision-making.

Results for each trial were calculated and combined in a two-stage random-effects meta-analysis.

Results: Phase 1 generated two multimedia information resource templates: (1) for children aged 
6–11 years; (2) for children aged 12–18 years and parents.

In the Phase 2 Studies Within A Trial the multimedia information resources improved trial recruitment, 
when compared to printed information alone [odds ratio (OR) = 1.54; 95% confidence interval (CI) 1.05 
to 2.28; p = 0.03; I2 = 0%]. When printed participant information sheet-only provision was compared to 
combined multimedia information resource and printed participant information sheet provision, there 
was no effect on trial recruitment (OR = 0.89; 95% CI 0.53 to 1.50; I2 = 0%). There were no differences 
between multimedia information resource and printed participant information sheet on trial retention or 
participant decision-making quality.

In a study within a hypothetical trial setting, multimedia information resource-only provision produced 
higher ratings of ‘information was easy to understand’ (Z = 3.03; p = 0.003) and ‘I had confidence in 
decision-making’ (Z = 2.00; p = 0.044) than printed participant information sheet-only provision.

Limitations: It was not possible to include data from three Studies Within A Trial in the meta-analysis 
due to limited sample size, and questionnaire return rates were low, which reduced the strength of 
the findings.

Conclusions: Use of multimedia information increased the rate of recruitment to trials involving 
children and young people compared to standard patient information sheets.

Future work: There should be further evaluation of the effects of multimedia information on 
recruitment to trials involving children and young people. It would be valuable to assess any impacts 
of multimedia information resources on communication between trial recruiters, children and young 
people, and parents.

Study registration: This trial is registered as TRECA ISRCTN 73136092 and Northern Ireland Hub for 
Trials Methodology Research SWAT Repository (SWAT 97).

Funding: This award was funded by the National Institute for Health and Care Research (NIHR) Health 
and Social Care Delivery Research programme (NIHR award ref: 14/21/21) and is published in full in 
Health and Social Care Delivery Research; Vol. 11, No. 24. See the NIHR Funding and Awards website for 
further award information.
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information sheet

PPAG Patient and Parent 
Advisory Group

PPI patient and public 
involvement

RACH risk adjustment for 
congenital heart surgery

RCT randomised controlled trial

REC Research Ethics Committee

SAG Study Advisory Group

SCIPI subcutaneous insulin: 
pumps or injections

SWAT Study Within A Trial

TRECA TRials Engagement in 
Children and Adolescents

YPAG Young Persons’ 
Advisory Group
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Plain language summary

Clinical trials are important to National Health Service care, but it can be difficult to recruit enough 
people. We do not know enough about how to improve recruitment, especially when trying to 

recruit children and young people.

People are normally told about a trial through printed information, which is often long and complex. 
Multimedia information (text, audio, cartoons and video) might be a better way of telling people.

It is important to test whether multimedia interventions can help. One way of doing this is to run a 
‘Study Within A Trial’ where people receive information in different ways.

We created two multimedia interventions, one for parents and young people being asked for consent, 
and a simpler one for younger children. Some content applied to all trials, and some about the specific 
trial people were being asked to consider. We designed these by working closely with children and 
young people, parents and healthcare staff.

We tested the multimedia information in six trials (although only three gave us enough data). Children, 
young people and their parents saw either standard printed information or our multimedia information. 
We then collected data on their decision-making, trial recruitment and whether people stayed in the 
trial.

Children and young people who saw multimedia information were more likely to be recruited than those 
who received standard printed information. Once recruited to a trial, people given multimedia or printed 
information were similarly likely to remain in the trial. People’s views on multimedia and printed 
information were also similar, but this finding could have been affected by small numbers of people 
returning questionnaires.

Our study provides evidence that multimedia information can be used in trials with children and young 
people and that it increases the number of people who agree to take part, but further work is needed.
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Scientific summary

Background

There is insufficient evidence on how we should treat children and young people across a range of 
health conditions, in part due to a lack of trial evidence. The information provided to potential trial 
participants plays a crucial role in their decision-making about participation. In most cases, mandated 
recruitment information is provided to patients as printed participant information sheets, which have 
received recurrent criticism as being too long and technical, unappealing and hard to navigate. An 
alternative is to provide information digitally, enabling the use of multimedia information in trial 
recruitment, that is, through animations, video, audio, diagrams and photos, as well as written text. 
There is limited evidence on the effects of multimedia participant information on research recruitment 
rates, particularly in children and young people.

Objectives

The study objectives were as follows:

(1) to develop template multimedia information resources through participatory design, for use when 
recruiting children and young people to trials

(2) to obtain and analyse qualitative data from interviews and focus groups with members of key 
stakeholder groups (i.e. young patients; parents or guardians; and clinicians) to ensure the content, 
format and delivery of the multimedia information resources reflect their preferences

(3) to user-test the multimedia information resources with children and young people (and parents/
guardians), to test the ability of the multimedia information resources to inform potential users

(4) to establish a Patient and Parent Advisory Group and actively liaise with them in the development 
and evaluation of the multimedia information resources

(5) to evaluate the multimedia information resources in a series of Studies Within A Trial, to test their 
effects on recruitment and retention rates, and participant decision-making, by comparing the 
provision of multimedia information resources instead of printed participant information, and the 
provision of multimedia information resources in addition to printed participant information.

Methods

The study involved a two-phase design: development of the multimedia information resources, followed 
by evaluation.

The Phase 1 development included the following four elements:

(1) A qualitative study with stakeholder groups, who participated across a two-round study. In the first 
round, participants discussed information priorities in relation to trial recruitment, and preferences 
for multimedia information resource appearance and content. In the second round, participants 
commented on a prototype multimedia information resource for a trial. Data collection used indi-
vidual or joint interviews, and focus discussion groups. Data analysis was initially deductive descrip-
tive, to rapidly inform the multimedia information resource development; subsequent analyses were 
iterative and thematic.

(2) A user testing study involved performance-based testing on two versions of the prototype trial 
multimedia information resource, one for children aged 6–11 and the other for children aged 12–18 
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and parents. Participants used one of two prototype multimedia information resources to answer 
ten factual questions on its content. For each question participants had to find the relevant infor-
mation in the multimedia information resource and, once found, show their understanding.

(3) Amending the written text within the multimedia information resources.
(4) Enhanced patient and parent involvement.

The Phase 2 evaluation phase comprised a series of Studies Within A Trial within six host trials recruiting 
children and young people. Participants were randomised to receive trial recruitment information in one 
of three formats: multimedia information resource-only; participant information sheet-only; or combined 
multimedia information resource and participant information sheet. The primary outcome was trial 
recruitment in the multimedia information resource-only versus the participant information sheet-only 
arms. Secondary outcomes were as follows: trial retention; participant decision-making (assessed by 
Likert scale); and trial recruitment, trial retention and participant decision-making when comparing 
combined multimedia information resource and participant information sheet with participant 
information sheet-only. Data from the Studies Within A Trial were combined in a pre-planned statistical 
meta-analysis.

We also undertook a trial in a hypothetical trial setting, comparing the effects on multimedia information 
resource-only and participant information sheet-only provision on decision-making quality.

Results

Qualitative study
Participants were 62 individuals (21 children and young with long-term health conditions, aged 6–19; 24 
parents; 17 clinicians or researchers) who took part across a two-round study. Participants emphasised 
the need for the views of children and young people to be central to multimedia information resource 
design. Content seen as important included the following: that leaving a trial was ok; what participation 
would involve; ensuring that multimedia information resource imagery was not ‘scary’; what the trial was 
testing; potential risks associated with the trial; possible benefits of participation; confidentiality. 
Sources of trial funding, and payments to participants were seen as less important. They wanted 
multimedia information resources to be colourful but also appear ‘professional’. They selected from a 
choice of animation character sets. They had strong preferences for: plain fonts; clear multimedia 
information resource structure; concise animations with engaging voiceover. A strong theme was being 
able to identify with participation, possibly through use of video testimony from trial leaders, 
participants and parents. There were mixed views on interactivity within the multimedia information 
resources.

User testing
The first round of testing involved 26 participants (seven children aged 7–11 with a parent; six 
adolescents aged 12–17; seven parents of adolescents). Ninety-two per cent of information was found 
without difficulty, and comprehension was high (85% answered all correct). Following minor revisions to 
wording and layout of the multimedia information resources, they were tested in round 2 with 26 new 
participants (seven children aged 7–11 with a parent; six adolescents aged 12–17; seven parents of 
adolescents). Ninety-three per cent of information was found without difficulty, and comprehension was 
high (95% answered all correct). Following the second user testing round, changes were made to layout 
of multimedia information resource ‘tabs’ and further information was added on potential risks and 
contacting trial personnel.

Amending the written text within the multimedia information resources involved using the approved 
version of the trial participant information sheet and rewriting (through plain English and readability 
metrics, to ensure it was age-appropriate) and restructuring (through reduced number of headings, to aid 
navigation).
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Enhanced patient and parent involvement through the formation of a Patient and Parent Advisory Group 
comprising three people aged 19–24 with long-term health conditions, and three parents of young 
people with long-term health conditions. The Patient and Parent Advisory Group met three-monthly 
throughout the study and, between meetings, provided feedback on planned methods, multimedia 
information resource written content, and animation characters and storyboards.

The Phase 1 development phase informed two template multimedia information resources (one for 
children and young people aged 6–11; one for children and young people aged 12–18 and parents), 
which would include all written text of the trial participant information sheet, short ‘talking head’ videos 
with trial personnel and a participant, and five short, animated videos with voiceover (an explainer, 
which was trial-specific; and four that were trial-generic, explaining aspects of trials).

SWAT evaluation
The Phase 2 evaluation phase comprised six Studies Within A Trial within different host trials, plus a 
small randomised controlled trial with adolescents asked to imagine themselves being recruited to a  
trial. In the Study Within A Trial potential host trial participants were randomly allocated to receive 
recruitment information as follows: participant information sheet-only; multimedia information 
resource-only; or combined multimedia information resource and participant information sheet. The 
multimedia information resources were accessed on PC, laptop, tablet computer or phone. The six host 
trials were recruiting children and young people with a range of ages and health conditions. Three of the 
Studies Within A Trial generated sufficient data for logistic regression models, which were combined 
within a preplanned statistical meta-analysis. Unfortunately, three Studies Within A Trial could not be 
used to generate logistic regression models, due to being too small (n = 2) or having insufficient variation 
in outcomes (n = 1).

Meta-analysis was based on three Studies Within A Trial (total n = 1758).

Providing potential trial participants with multimedia information resource rather than participant 
information sheet resulted in an increase in trial recruitment (OR = 1.54; 95% CI 1.05 to 2.28; p = 0.03; 
I2 = 0%), which was statistically significant. It resulted in no increase in rates of retention in trials (OR = 
1.29; 95% CI 0.36 to 4.65; p = 0.70; I2 = 0%), assessed at 6 weeks to 6 months after randomisation in 
the host trial. Decision-Making Questionnaire scores were the same in the multimedia information 
resource-only and participant information sheet-only arms: adjusted mean difference –0.79 (95% CI 
–2.80 to 1.22; p = 0.44; I2 = 53.6%).

Providing potential trial participants with combined multimedia information resource and participant 
information sheet rather than participant information sheet-only did not result in an increase in trial 
recruitment (OR = 0.89; 95% CI 0.53 to 1.50; p = 0.67; I2 = 0%) or trial retention (OR = 2.18; 95% CI 
0.48 to 10.00; p = 0.31; I2 = 0%). Providing combined multimedia information resource and participant 
information sheet resulted in lower Decision-Making Questionnaire scores (OR = –2.07; 95% CI –4.13 
to –0.01; p = 0.05; I2 = 0%), which was borderline statistically significant.

Rates of Decision-Making Questionnaire scores in the Study Within A Trial was low, particularly among 
those who declined host trial recruitment.

In the trial undertaken in a hypothetical setting, multimedia information resource-only provision 
produced higher ratings of ‘information was easy to understand’ (Z = 3.03; p = 0.003) and ‘I had 
confidence in decision-making’ (Z = 2.00; p = 0.044) than participant information sheet-only provision, 
with no differences between arms on the other seven questionnaire items.
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Conclusions

(1) The study produced two multimedia information resource templates (one for younger children aged 
6–11; and one for older children aged 12–18 and parents), which were informed by significant em-
pirical co-design work to ensure they met the preferences and information needs of potential trial 
participants and those recruiting them.

(2) The qualitative study found that children and young people, and their parents, said they would place 
high value on knowing about the experiences of trial participation, when making consent decisions 
themselves. Trials should consider including short video, audio or written accounts from trial per-
sonnel and current trial participants in their recruitment information.

(3) The multimedia information resources were acceptable to host trials and Research Ethics Commit-
tees, and there was no evidence of resistance to this format of recruitment information.

(4) Six Studies Within A Trial were undertaken with host trials recruiting children and young people; 
three were successful in providing data but three were not successful due to funding, governance 
and COVID-19 challenges to recruitment.

(5) Providing multimedia trial information rather than standard participant information sheets increased 
trial recruitment rates, which could reduce trial recruitment periods. Trials should consider using 
multimedia information as an alternative to print, although further evaluation is needed before it 
can be recommended for routine use.

(6) Providing multimedia trial information rather than standard participant information sheets did not 
increase trial retention or quality of participant decision-making.

(7) Providing multimedia trial information in addition to standard participant information sheets did not 
increase trial recruitment or retention, and resulted in lesser quality of participant decision-making, 
and it does not appear to be beneficial for trials to develop both formats of information for concur-
rent provision to potential participants, although further evidence is needed to test this conclusion.

(8) Further evaluation of the use of multimedia information in trial recruitment involving other popula-
tion groups (including trials involving adults) is needed, as the current evidence base is lacking.

(9) There is a need for research to evaluate which elements of multimedia information are used by 
potential trial participants when making consent decisions.

(10) There is a need for research to evaluate the impact of multimedia information on communication 
between potential trial participants and those involved in recruiting them.

(11) Research studies using novel information formats in research recruitment or retention processes 
should ideally use a form of co-design and/or user testing before implementing the information.

Study registration

This trial is registered as TRECA ISRCTN 73136092 and Northern Ireland Hub for Trials Methodology 
Research SWAT Repository (SWAT 97).

Funding

This award was funded by the National Institute for Health and Care Research (NIHR) Health and Social 
Care Delivery Research programme (NIHR award ref: 14/21/21) and is published in full in Health and 

Social Care Delivery Research; Vol. 11, No. 24. See the NIHR Funding and Awards website for further 
award information.
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Chapter 1 Background

There is insufficient evidence on how we should treat children and young people (CYP) across a 
range of health conditions. Unfortunately, adult research findings are not transferrable to CYP. 

Safety, dosage and effectiveness data are lacking for paediatric populations, meaning that most medical 
treatments for CYP are used off-label.1

The effectiveness and safety of healthcare interventions are best determined by evidence from 
randomised controlled trials (RCTs); when they are well-designed and conducted, trials have greater 
validity than other study designs through reduced bias. High-quality trials involving CYP are essential 
to ensure that medication and treatments used in CYP are effective and safe.2–4 However, it has been 
reported that in the UK only 6% of registered trials involve children.5 While the publication rate of 
trials in adults almost doubled between 1990 and 2010, the rate increase over the same period was 
just 20% in paediatric trials.6 In 2013, the UK Chief Medical Officer7 stressed the need to increase the 
size and rigour of the evidence base for treating CYP, as well as to actively involve CYP in that process: 
‘The National Institute for Health and Care Research (NIHR) Clinical Research Network … should work 
with CYP to input to the design of clinical studies … to facilitate (their) increased participation in trials’. 
There is now international recognition of the importance of paediatric clinical trials to inform healthcare 
decisions for CYP.2–4,8

In the past, the scarcity of paediatric trials was mainly thought to be due to a concern for the 
vulnerability of CYP, leading to a reluctance of clinicians to undertake trials.5,9 However, it is apparent 
that there are many reasons for a lack of CYP trial evidence, including low recruitment, such that a third 
of trials have delayed completion and about a fifth are discontinued due to inadequate recruitments,10,11 

and high levels of participant attrition.12,13 In any patient population, poor recruitment and retention of 
trial participants are costly14 and contribute to research waste.15,16

Challenges in recruitment and retention in paediatric trials arise partly from difficulties with informed 
consent or assent, which, in legal terms, is more complex than with adults. In the UK, parental consent 
is needed when a child aged under 16 is immature (‘not competent’), or when a mature (‘competent’) 
child is being enrolled into a Clinical Trial of a Medicinal Product (CTIMP). In non-CTIMP trials consent 
may be given by the mature child or through a parent or guardian, although legal uncertainty means 
that dual consent may be preferable.17,18 However, anecdotal reports are that parents are often 
preferentially approached, even when a child’s consent would be equally valid. The child may often be in 
a better position than their parent to envisage, and prepare for, what participation will mean19,20 and so 
excluding the child from decision-making may increase the chance of misunderstanding and subsequent 
withdrawal. Furthermore, when parents are consenting for a child, the perceived threshold for consent is 
higher than for parents themselves;21 that is, parents and clinicians tend to be risk-averse and will opt for 
standard care rather than a trial for a child, more often than would be the case for an adult.22

The information provided to potential participants plays a crucial role in decision-making about trial 
recruitment in all age groups, and may facilitate participation.23 In the UK, as in many countries, written 
information to inform a research consent decision is legally required, and its content and format must 
be approved by a Research Ethics Committee (REC). In most cases the mandated written information is 
provided to patients in printed form, although this form of information has received prolonged criticism 
for being too long and technical, unappealing and hard to navigate.24–27 Patients with lower levels of 
literacy are most likely to be affected by these deficiencies.28 The UK Health Research Authority (HRA) 
has responded to these criticisms by encouraging researchers to provide shorter participant information 
sheets for low-risk research, as part of its proportionate review initiatives, and recommending 
exploration of the use of non-print media.29 However, the provision of shorter or condensed participant 
information sheet (PIS) has been shown to have no impact on trial recruitment rates in adults.30
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It is uncertain if length of recruitment information is the only feature determining its utility. For example, 
in a series of studies in adults, printed trial participant information sheets were revised through 
information design, plain English and user testing, although the amount of written content was not 
reduced. The utility of the sheets was significantly improved, with participants preferring the revised 
versions and finding them easier to navigate and understand.31–33 This finding illustrates the importance 
of theory and evidence in the development of patient information, as well as the crucial role played 
by performance testing with potential end-users.34 Unfortunately, revising sheets in this way has 
subsequently been found to have no effect on trial recruitment rates in adult patients35 although the 
studies did not assess the ease of understanding, people’s preferences or the quality of decision-making, 
and none were undertaken with CYP.

An alternative to printed information is to provide information digitally via PC, laptop, tablet computer 
or smartphone. Digital provision could enable the use of multimedia information in research recruitment, 
that is, through a combination of animations, talking-head videos, diagrams and photos, as well as 
written text.28,36,37 The user can receive the information aurally and visually. Furthermore, users can 
select the order in which they access the information, according to personal preference, to use the 
resource most effectively. People’s increasing familiarity with websites and with obtaining mandated 
and health information online, means that digital multimedia information may now be used intuitively by 
most people.

In a range of health settings, multimedia information resources (MMIs) have been found in most cases to 
be more effective in informing people than printed information.38–41 Informational MMIs about medical 
procedures can improve patient knowledge,42–48 but their effect on patient understanding is variable.49 

However, few studies have included children or young people. One trial of CYP undergoing endoscopy 
reported that presenting the information digitally resulted in more certain decisions by CYP about 
consent to the procedure, compared to printed information.50

A number of studies involving CYP, some of them using controlled designs, have tested the effect of 
video animations as informational tools. Video animation is multimedia, featuring sound and visual 
content, although animations themselves may be just one component of a larger MMI. A systematic 
review of video animations showed them to have consistently positive effects on patient knowledge, 
and some evidence of positive effects on patient cognitions and health-related behaviours51 in a range 
of health conditions when compared to spoken information from a clinician, printed information or 
static images. The review included several studies involving CYP. For example, in CYP with epilepsy, the 
addition of an animated video to usual clinician interaction increased medication adherence and patient 
knowledge,52 and two trials in respiratory conditions reported that video animations increased the 
length of young children’s ‘co-operative time’ with a spacer device53 and the proportion of children able 
to use an intranasal device.54

There is limited evidence on the effects of multimedia patient information on research recruitment 
rates,36,37 although several recent studies have examined the use of MMIs in trials involving adults. 
For example, in a study involving adults with cancer, multimedia information about a trial resulted in 
more positive attitudes to the research and a greater stated willingness to be involved, than printed 
information.55 Another study reported that multimedia produced greater comprehension of the trial, 
compared to printed information, and that this knowledge was more likely to be retained.56 A small 
study of adults with osteoporosis compared multimedia information on tablet computer with traditional 
printed information, and reported no effect on comprehension.57 However, those recruiting the 
participants preferred the multimedia information, despite it taking longer to administer. In Hispanic 
adults with cancer in the USA, multimedia about a trial was positively evaluated by participants, 
although the study revealed mixed success with cultural adaptation of the information.58 Finally, in the 
UK, one study reported that multimedia and PISs resulted in similar trial recruitment rates.33,59
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For CYP one study has reported greater understanding of trials from multimedia information when 
compared with traditional paper-based information,28 but otherwise there is a lack of evidence in this 
population. Several studies have used video for informed consent, as a limited form of multimedia.60 

However, the video presentation used has been restrictive for end-users, requiring them to view the 
video from start to finish, and offering less user flexibility than in other MMIs.

MMIs have the potential to inform and engage potential trial participants in ways that printed 
information can struggle to do. MMIs have several potential advantages:

• information presentation is non-linear, enabling people to choose what they view and in what order
• increased choice of content effectively allows users to personalise content
• concurrent delivery in sound and vision, which, according to dual channel theory make multimedia 

more effective at holding attention and increasing understanding30

• concurrent delivery may make more efficient demands on cognitive load61

• possible benefits through ‘signalling’ (the provision of cues within MMIs)62

• possible benefits through a lack of ‘information redundancy’, ensuring that content is 
not duplicated.62

However, multimedia also has potential disadvantages. Producing an MMI for a trial may be more 
time-consuming and expensive than producing participant information sheets, and there may be 
connectivity problems when using online resources in some hospitals. Furthermore, among potential 
users easy internet access is commonplace but not universal. Consequently, health inequalities may be 
widened if information is exclusively provided on MMIs, or if MMIs and printed information are provided 
as alternatives, but the MMI content is of higher quality. MMIs may also have negative connotations 
in some users: video and animations have potential to appeal and engage, although it is vital this is not 
achieved through superficiality or imbalance. Finally, a recent scoping review identified that CYP with 
long-term health conditions may associate digital health technologies with concerns about privacy, trust 
and confidentiality.63

There is a research evidence gap for the use of multimedia participant information for trials involving 
CYP. In particular, there is a lack of knowledge about the preferred format and content of MMIs, and 
their effectiveness and acceptability for informing consent decisions in young patients and their parents. 
More generally, in CYP there is scant evidence into the science of recruitment, which contrasts with a 
recent acceleration in the number of such studies in adults. The most recent update of the Cochrane 
systematic review into recruitment interventions includes 68 trials and 72 intervention comparisons. 
However, only one of the included studies involved CYP, which is noted as a key research gap.64 

Similarly, the Cochrane systematic review on interventions aimed at increasing trial retention also 
features a dearth of evidence in CYP among its 70 included studies.65

The science of trial recruitment and retention is being developed through the Study Within A Trial 
(SWAT) method; these are ‘self-contained studies that have been embedded within a host trial with the 
aim of evaluating or exploring alternative ways of delivering or organising a particular trial process’.64,66,67 

SWATs provide evidence on improving different aspects of trial processes and outcomes, including the 
recruitment and retention of patients, maximising questionnaire returns and the effective reporting of 
trial results. The quality of SWATs is being enhanced through a repository, currently containing almost 
200 studies, to encourage pre-SWAT protocol registration and the sharing of findings.68 Furthermore, 
the volume of SWATs in the UK is increasing as a result of dedicated funding, which encourages 
researchers to incorporate a SWAT within a funded host trial.67 However, the majority of SWATs are still 
being undertaken in RCTs involving adult patients and there remains a lack of SWATs and a consequent 
lack of evidence for trial recruitment and retention strategies in the CYP population.
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Study aims and objectives

The immediate aims of the TRials Engagement in Children and Adolescents (TRECA) study were to 
evaluate the potential for MMIs to improve rates of recruitment to trials involving CYP, the quality of 
decision-making about participation in trials and the impact on trial retention.

The long-term aims of the project are to increase the available research evidence base for the treatment 
of CYP, including those with long-term health conditions.

The objectives were as follows:

(1) to develop template MMIs through participatory design, for use when recruiting CYP to 
clinical trials

(2) to obtain and analyse qualitative data from interviews and focus groups with members of key 
stakeholder groups (i.e. young patients; parents or guardians; and clinicians) to ensure that the 
content, format and delivery of the MMIs reflect their preferences

(3) to user-test the MMIs with CYP (and their parents or guardians), to test the ability of the MMIs to 
inform potential users

(4) to establish a Patient and Parent Advisory Group (PPAG) and actively liaise with them in the 
development and evaluation of the MMIs

(5) to evaluate the developed MMIs in a series of trials nested within trials (aka SWATs), to test their 
effects on recruitment and retention rates, and patient decision-making, by comparing the provision 
of MMIs instead of standard printed participant information (as the primary research question), and 
the provision of MMIs in addition to standard printed participant information (as the secondary 
research question).

The projected effects of the MMIs on recruitment, retention and decision-making were anticipated to 
happen through positive effects on use of the information, leading to benefits to knowledge, attitudes to 
trials and decisional-confidence (Figure 1).

The TRECA objectives were met through a two-phase study:

• Phase 1 of TRECA involved the development of template MMIs through two empirical studies (a 
qualitative study with stakeholders; a user testing study with potential MMI users) and by drawing on 
a range of relevant expertise (in published research; in plain English writing and readability metrics; 
and through an active PPAG).

• Phase 2 of TRECA comprised a series of six SWATs within host clinical trials involving CYP, assessing 
the effects of information format on recruitment rates, retention rates and participant decision-
making, followed by a pre-planned meta-analysis of these data from the SWATs.
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Individual barriers to trial participation

MMI resource content MMI resource delivery

Engagement with MMI

resource

Proximal outcomes

Distal outcomes

• Lack of informaion or poor information

• Lack of personal equipoise

• Negative attitudes to trials

• Clear information about trials in general

• Clear information about specific trial

• Age appropriate

• Multimedia

• Non-linear presentation of information

• Choice of platform

• Use

• Understanding

• Dialogue

• Satisfaction

• Increased knowledge

• More positive attitude to research & trials

• Increase in shared decision-making within family

• Increase in shared decision-making with

 clinicians/researchers

• Increased confidence in decision about whether

 to participate

• Improved recruitment rate

• Improved retention rate

• Increase in shared decision-

    making within family

FIGURE 1 Logic model for potential benefits of MMI provision.
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Chapter 2 Methods

I 

n order to achieve the objectives of the TRECA study, a two-phase study design was used:

Phase 1, in which two templates for the MMIs were developed.
Phase 2,  in which the developed MMIs were evaluated for effectiveness within a series of SWATs, to 

assess their effects on trial recruitment and retention, and decision-making among CYP and 
parents being asked to participate in a trial.

Phase 1 studies

The overarching objective of Phase 1 was development of the MMIs, and we decided to create two 
MMI templates, for use in the recruitment of the following: (1) young children (aged 6–11) and (2) 
older children (12–18) and parents/guardians. When we undertook the Phase 1 study, we had yet to 
recruit the six host trials for Phase 2, and so did not know the target ages of the host trials, nor how 
many different age-group versions of the PIS there would be. Therefore, although two templates were 
developed, there was an understanding of the possible need for their adaptation according to the 
sample age ranges of the host trials.

Templates for the MMIs were developed for three reasons:

(1) to ensure the MMIs being evaluated in Phase 2 had sufficient similarity to enable comparisons be-
tween them, and a valid statistical meta-analysis

(2) to increase the efficiency of Phase 2, so that MMIs for individual host trials could be developed 
quickly

(3) to allow the templates to be used in trials involving CYP beyond the TRECA study, if using the 
MMIs was shown to be feasible, effective and acceptable.

Phase 1 was driven by participatory design (aka co-design), that is, the involvement of end-users of the 
MMIs, including CYP, parents and clinicians and researchers involved in trial recruitment. This decision 
was taken to ensure that the MMIs met the needs and preferences of end-users, particularly CYP, and 
to ensure they functioned as effective information resources, in being understandable, easily navigable 
and appealing.

Participatory design (aka co-design) has a variety of forms,69 varying in the degree of control that 
potential end-users have over the process and the resultant product. In TRECA the participatory design 
process was researcher-led and end-user-informed, largely because there were some constraints on the 
design and content of the MMIs we were developing. That is, they would be the digital equivalents of 
the printed participant information sheets and so would need to be acceptable both to trial researchers 
and RECs. Furthermore, their development was being undertaken within a commercial contract with a 
production company, which placed some limits on what was possible.

Phase 1 was a multicomponent study, comprising four main sources of data:

• a qualitative study
• a user testing study
• rewriting of the written content, including readability testing
• enhanced patient and parent involvement.
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More details of the individual Phase 1 components are provided in Chapters 3, 4 and 5 but are 

summarised briefly below.

The qualitative study with potential end-users of the MMIs involved two stages, followed by iterative, 
thematic analysis: (1) to ascertain people’s priorities for information about trials to inform consent decisions, 
and their preferences for MMI appearance and design features; (2) to receive their feedback on two age-
group versions of a prototype MMI (about a recently completed trial), so we could adapt it accordingly.

The user testing study involved a form of performance-based testing, in which small samples of potential 
end-users were observed using a prototype MMI in order to answer a series of factual questions based 
on its content. User testing gives an indication of two essential features of an information resource: 
whether specific content can be found and once found, whether it can be understood. User testing used 
the same prototype MMI that was used in the qualitative study.

The written content of the MMIs would need to be the equivalent of the printed participant information 
sheets, to meet ethical and governance requirements. The MMIs for older children and parents would 
contain all the content of the PIS; the MMIs for younger children (6–11) would contain less content, but be 
sufficient to inform assent decisions. Rewriting of the content was guided by the principles of plain English 
(e.g. use of short sentences, short words and explanations for technical terms) and age-appropriateness, 
and the use of a range of readability metrics (through ReadabilityFormulas.com). Finally, the written 
content was structured to enhance navigation, including the use of a small number of information 
subsections, which has previously been shown to enhance patient understanding of information about 
trials.33 This process of rewriting and restructuring was applied to written text included in the prototype 
MMIs; it was also applied to the actual MMIs that were evaluated in Phase 2 of the TRECA study.

We formed a PPAG at the start of the TRECA study, which met regularly and provided feedback on 
written documents and animation images, to ensure the aims and objectives of the study were being 
met with due consideration of the needs and preferences of patients and parents. The PPAG was active 
throughout Phase 1 of the study and continued to meet and provide feedback during the development 
of the six MMIs that were tested in the Phase 2 SWATs.

Phase 2 studies

The aim of Phase 2 was to evaluate the developed MMIs when used within six trials involving CYP.

The primary outcome was trial recruitment rates, evaluating the effect of MMIs as an alternative to 
participant information sheets (i.e. MMI-only vs. PIS-only).

Secondary outcomes were as follows:

• Trial recruitment rates, evaluating the effect of MMIs in addition to participant information sheets, 
compared to participant information sheets alone (i.e. combined MMI and PIS vs. PIS-only).

• Participant decision-making scores, evaluating the effect of MMIs as an alternative to participant 
information sheets (i.e. MMI-only vs. PIS-only).

• Participant decision-making scores, evaluating the effect of MMIs in addition to participant information 
sheets, compared to participant information sheets alone (i.e. combined MMI and PIS vs. PIS-only).

• Trial retention rates, evaluating the effect of MMIs as an alternative to participant information sheets 
(i.e. MMI-only vs. PIS-only).

• Trial retention rates, evaluating the effect of MMIs in addition to participant information sheets, 
compared to participant information sheets alone (i.e. combined MMI and PIS vs. PIS-only).

The MMIs were evaluated within a series of SWATs, aka embedded or nested trials. SWATs involve a 
second randomisation process in addition to the random allocation of participants within the host trial. 
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In TRECA, the SWATs were used to evaluate the effects of information format on participant behaviours 
(recruitment and retention) and decision-making (at the point of recruitment).

Host trials involved in the six SWATs were able to choose between a two-arm and a three-arm SWAT. 
The primary question for TRECA was whether MMIs could be used effectively as an alternative to (or 
replacement for) the PIS; in the development of the study outline and its methods, this question was 
the primary interest of staff from the clinical trial units that were engaged in discussion. However, the 
combined MMI and PIS information arm was included for two reasons. First, to permit evaluation of the 
effectiveness of the MMI in addition to the PIS; given that providing printed information has become the 
conventional approach over past decades, it was thought useful to evaluate the effects of adding another 
format. Secondly, because it would give an option in case either the host trial personnel or the REC were 
unwilling to accept potential trial participants not being provided with participant information sheets; in 
that case, a two-arm SWAT would be possible, comparing combined MMI and PIS versus PIS-only.

The results of the six SWATs were combined and analysed within preplanned meta-analyses, which were 
undertaken in the assessment of the primary outcome and all secondary outcomes. Preplanned meta-
analyses make the same statistical and methodological assumptions as retrospective meta-analyses 
following systematic review. The advantages of a preplanned meta-analysis are that it can ensure that 
individual included studies are sufficiently similar to permit meta-analysis, and it ensures that the meta-
analysis has sufficient statistical power to avoid type II statistical error.

Statistical analysis plan

Design

Host trials
Host trials used individual or cluster randomisation as deemed practical and appropriate.

Trial objectives
The immediate aims of TRECA were to evaluate the potential for MMIs to improve the quality of 
decision-making about participation in healthcare trials involving CYP, and to assess the impact on trial 
recruitment and retention.

The long-term aim of the project is to increase the available clinical evidence base for the treatment of 
children and adolescents, including those with long-term health conditions.

The aim of Phase 2 of TRECA was to evaluate the MMIs in a series of SWATs, and test their effects on 
recruitment and retention rates, and decision-making, by comparing the effects of providing standard 
written participant information with provision of the MMIs either alone or in addition to the standard 
written participant information.

Hence, the two pairwise comparisons of the three TRECA arms of interest are whether the MMI provision 
could replace (MMI-only vs. PIS-only) or supplement (MMI and PIS vs. PIS-only) the standard written 
participant information. The results of the individual trials were combined statistically in a meta-analysis.

Sample size

Overall
The sample size for each SWAT was ultimately determined, and constrained, by the number of people 
approached to take part in the host trial.
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An example sample size calculation based on the expected baseline recruitment rate of the host trials 
(i.e. their recruitment rate without the intervention) is provided. Baseline recruitment rates in trials vary 
greatly, often ranging from 20% to 80%. A baseline rate of 80% was assumed.

We estimated the sample size based on the relative effect of MMI-only (when compared to PIS-only). 
Further, we assumed 80% power at standard 5% type I error (α rate) to detect the specified effect and 
we characterised the effect size as the relative increase in recruitment rate (i.e. a relative risk increase).

Assuming the baseline recruitment rate (in the PIS-only arm) was 80%, to detect an increase to 88% in 
the MMI arm in a single RCT (with 1 : 1 randomisation between MMI and PIS arms), a sample size of 329 
per group was needed. This figure was multiplied × 3 to account for the three-arm randomisation in the 
SWATs (n = 987).

Results from each SWAT were ultimately combined in a meta-analysis. Given that the Phase 2 host trials 
had variation in the age and health condition of participants, the baseline recruitment rates and the 
evaluated interventions, it was thought plausible that MMI effectiveness would vary; that is, there would 
be heterogeneity in the observed effect across trials. Adjusting for this was approximate (particularly as 
the heterogeneity was unknown before the host trials were undertaken). However, a rule of thumb for 
the I2 statistic of 50% in the meta-analysis was applied, having the effect of doubling the sample size, 
deriving an overall sample of 1974 across the six SWATs.

Therefore, the six SWATs in TRECA should (on average) each be approaching 329 people, assuming a 
baseline trial recruitment rate of 80% of those approached.

This calculation has been updated from that included in the initial published protocol, due to 
reproducibility issues. However, this does not impact on the validity of the results as the sample size of the 
overall project was driven by the individual SWATs that were undertaken and could not be pre-determined.

Bone Anchored Maxillary Protraction trial hypothetical setting substudy
The primary outcome of this hypothetical setting substudy was the mean Decision-Making 
Questionnaire (DMQ) total score. We estimated that a sample size of 109 would give 90% power (alpha 
0.05) to detect a statistically significant difference between the groups. A sample of 109 participants 
(54 and 55 in the two trial arms), allowed for 10% of those randomised not being able to complete the 
questionnaires. We assumed that a mean between-groups difference of 4.5 on the total DMQ score 
would be meaningful and estimated that the standard deviation (SD) of the pooled scores would be 6.75 
(assuming that 95% scores would fall between 4.5 and 31.5).70

Randomisation
Allocation to groups in the SWATs was achieved either by random number generator or by another 
randomisation method that suited the practicalities of the host trial.

Masking of the allocation at outcome measurement was not possible but was also irrelevant: the patient 
could not be masked to the information format they received but, as they were unaware of the SWAT 
(the information trial), a lack of masking did not affect their responses on the self-completion measures 
or have any biasing effect on their decisions on trial participation or continuation.

Outcomes

Primary outcome

Recruitment – MMI-only versus PIS-only
The primary outcome was recruitment to each host trial between the MMI-only arm and the PIS-only 
arm. For recruitment we calculated the proportion of patients who agreed to participate from the total 
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approached, for each arm of the SWAT. We assumed that patient eligibility for host trial participation 
would have been assessed before an approach was made.

Data on recruitment to the host trial were recorded automatically within the host trial data set.

Secondary outcomes

Recruitment – MMI and PIS versus PIS-only
The secondary recruitment outcome was recruitment to each host trial between the combined MMI and 
PIS arm and the PIS-only arm.

Retention
For the retention outcome, we obtained data on the number and timing of dropouts from each host 
trial. A single time point was specified for use in the analyses. Data on trial retention were recorded 
automatically within the host trial data set.

Quality of decision-making
We also measured the quality of decision-making by potential host trial participants. Children and 
adolescents were asked to complete a brief decisional scale, adapted from one used within the REFORM 
trial71 and drawing conceptually on the SURE72,73 and DelibeRATE scales.74 When a parent/guardian was 
involved in the participation decision, we also asked them to complete the scale. The scale was adapted 
to facilitate completion by young children (see Web Documents 1 and 2). We aimed to obtain decision 
quality scores both from individuals who decided to participate in the host trial and those who declined. 
In patients who decided to take part, the CYP and/or parent/guardian were asked to complete the 
decisional scale once the host trial participation documentation had been completed. In patients who 
declined participation, they were asked to complete the measure in the clinic or have them posted at 
home or e-mailed, as appropriate.

The older child and parent/family versions of the questionnaire contained the same number of 
questions, with slight changes in the phrasing of questions. The decisional scale contained nine Likert 
questions (with five possible answer options) and there were a further three free text questions, 
which gave participants the opportunity to give further opinions. The younger patient version of the 
questionnaire was of a similar format. The decisional scale contained three Likert questions (each with 
five possible answer options) and the further three ‘free text’ questions (see Web Document 1).

The decision-making scales were scored for both the three- and nine-question versions. Answers to 
each Likert question were allocated a value of 0–4. The values for each question were summed to 
create an overall score, out of 12 and 36, for the two scale versions. Up to three missing responses were 
allowed on the nine-question scale. One missing value was allowed on the three-question version of the 
scale. A total score was calculated by replacing missing values with the mean score from the completed 
responses given by the participant. Any questionnaires with more than three (older child/parent/family 
version) or more than one (younger patient version) missing values, were not scored.

Other important information
To assess any potential moderating influences of other variables on the effectiveness of the MMIs, 
we aimed to obtain data within each host trial of CYP age, gender and deprivation score, according to 
allocation in the embedded trial and to host trial participation decision.

Analysis
A Consolidated Standards of Reporting Trials (CONSORT) diagram displaying the flow of participants 
through each SWAT has been reported.
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All analyses were conducted in STATA® v16 (StataCorp LLC, College Station, TX, USA),75 following the 
principles of intention-to-treat (ITT) with participants’ outcomes analysed according to their original, 
randomised group. The analysis, outcomes and significance levels were pre-specified in a statistical 
analysis plan (SAP) before the analysis was conducted.

Analysis of the primary outcome was checked independently by a second statistician after the analyses 
had been conducted. The data relating to the main Bone Anchored Maxillary Protraction (BAMP) trial 
and the BAMP substudy were analysed separately. Appropriate model diagnostics were assessed when 
models were fitted, including checking normality (for continuous outcomes), checking normality of 
random effects and checking the homoscedasticity of residuals.

As all the analyses include the PIS-only arm, it was important to consider the effect on the type 1 error 
rate. However, we did not adjust for multiplicity as we only had a single primary outcome comparison.

Statistical analysis has firstly used a modified ITT approach, with participants analysed according to their 
randomly allocated arm but after the removal of any participants who were subsequently found to be 
ineligible for the host trial. We have also undertaken a per-protocol analysis, in which participants have 
been analysed only if they received the information in the format as randomly allocated.

Baseline data
All participant baseline data have been summarised descriptively by TRECA trial arm. No formal 
statistical comparisons were undertaken. Continuous measures have been reported as means and 
standard deviations (normality was checked and if non-normal, medians and interquartile ranges were 
reported) and categorical data were reported as counts and percentages. Baseline data for the host trials 
varied due to different trial data collection; all data that were collected have been reported. Baseline 
data were only available for participants who were randomised into each host trial.

Primary analysis

Recruitment – MMI-only versus PIS-only
The proportion of eligible patients entering the trial, which was defined as the number randomised over 
the number of eligible participants approached have been reported by the SWAT trial arm. Recruitment 
rates were compared using logistic regression, with TRECA allocation included as a covariate. Clustering 
was accounted for in the analysis of FORCE, by including the cluster variable as a random effect. 
The primary comparison was between the MMI-only arm and the PIS-only arm, hence this pairwise 
comparison was extracted from the model. The results from the regression have been presented as odds 
ratios, with associated 95% confidence intervals and p-values.

Secondary analyses

Recruitment – MMI and PIS versus PIS-only
The secondary outcome is looking at the effect of the addition of MMI to PIS. This pairwise comparison 
was extracted from the same model as for the primary analysis. This outcome was not applicable for 
FORCE as that trial only used the MMI-only and PIS-only arms.

Retention
The time point for assessing retention in each trial is given in Table 8. The proportion of participants 
who were retained at the specified time point have been reported. This is defined as the number of 
participants who reached that time point, over the number of participants randomised in the host trial.

The retention rate was compared using logistic regression for each host trial, with host trial allocation 
(except for the Thermic-3 trial, in which it was not available) and TRECA allocation included as 
covariates. Where a host trial used stratification variables (Table 1) in the randomisation, these were 
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included as covariates. Clustering was accounted for in the analysis of FORCE, by including the cluster 
variable as a random effect. Similar to the recruitment analyses, two pairwise comparisons were used: 
MMI-only versus PIS-only, and MMI and PIS versus PIS-only. The results have been presented as odds 
ratios, with associated 95% confidence intervals and p-values.

Quality of decision-making
The responses to each question (including the number of missing responses) and the calculated total 
scores of the decisional questionnaire were summarised descriptively overall and broken down by host 
trial, TRECA allocation and type of questionnaire (younger patient, adolescent or parent/family).

As a patient and their parent/carer may have both completed a questionnaire, all the data from all three 
questionnaires were not combined, due to lack of independence. Hence, scores for patients (younger 
or older) and parents/family questionnaires were analysed separately using a linear regression, with 
TRECA allocation and host trial status (whether the participant entered the trial) included as covariates. 
Clustering was accounted for by using the cluster variable as a random effect. Mean difference has been 
presented with 95% confidence intervals.

If both the younger and older patient questionnaires were used in a host trial, the questionnaire 
data from the younger and older patient questionnaires were combined. The scores for these were 
standardised within the trial by subtracting the sample mean score from the observed score and dividing 
the result by the sample standard deviation, where the ‘sample’ refers to the subset of participants that 
used that questionnaire. Then the standard scores for all participants were analysed as described above.

The results were compared using a regression model, adjusted for SWAT allocation, and whether the 
patient consented to participate in the trial. To assess the robustness of the method used to replace the 
missing values, a sensitivity analysis was conducted, where the analysis was repeated using only the 
questionnaires in which all nine questions were answered.

The analysis including missing values was repeated but for only those participants who went on to 
consent to the host trial.

Meta-analyses
Results from each SWAT were combined in meta-analyses. A two-stage random-effects meta-analysis 
was used in each case, where the results from each model were combined using an inverse-variance 
approach. No further adjustments were made to these results. The BAMP substudy was not included 
due to its hypothetical trial setting.

TABLE 1 Summary of stratification factors

Trial Stratification factors 

BALANCE Type of amblyopia and centre by stratification

BAMP Gender by stratification

CHAMP-UK Centre, ethnicity, severity of myopia. The unit of randomisation will be the participant (not the eye) 
using a minimisation algorithm

FORCE Age and centre by stratification

THERMIC-3 Risk adjustment for congenital heart surgery (RACH scores) by stratification

UKALL-2011 Cytogenetic risk and minimal residual disease (MRD) level, National Cancer Institute (NCI) risk, early 
morphologic response by stratification
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Recruitment
Two random-effects meta-analyses were conducted using the odds ratio for each of the host trials 
which were calculated in the recruitment primary analysis (PIS-only vs. MMI-only) and the recruitment 
secondary analysis (MMI and PIS vs. PIS-only). FORCE could not be included in the second meta-
analysis as only two arms were used in the trial. The I2 statistic was used to assess the heterogeneity 
between the trials.

Retention
Two random-effects meta-analyses were conducted using the odds ratio for each of the host trials, 
which were calculated in the retention secondary analyses. The I2 statistic was used to assess the 
heterogeneity between the trials.

Quality of decision-making
The decision-making data from all six SWATs (and not the BAMP substudy) were also combined in 
four meta-analyses. Mean difference scores from each of the trials were combined in a random-effects 
meta-analysis.

Research ethics and registration

The TRECA study received approval from the NHS Yorkshire & the Humber – Bradford Leeds Research 
Ethics Committee (17/YH/0082) and the HRA (IRAS ID 212761) on 14 July 2017.

Trial and SWAT registration: TRECA ISRCTN73136092 and Northern Ireland Hub for Trials Methodology 
Research SWAT Repository (SWAT 97). The SWATs were undertaken through amendments to REC 
approvals obtained by the host trial research teams.
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Chapter 3 Phase 1 – qualitative study

Sections of this chapter have been reproduced from Martin-Kerry et al.76 and Martin-Kerry et al.77 

These articles are distributed under the terms of the Creative Commons Attribution 4.0 International 
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution 
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative 
Commons Public Domain Dedication waiver (https://creativecommons.org/publicdomain/zero/1.0/) 
applies to the data made available in this article, unless otherwise stated. The text below includes minor 
additions and formatting changes to the original text.

This chapter reports the qualitative interview and focus group study with children, young people, 
parents and professionals, which helped inform the development of the MMIs. The qualitative study 
drew on the principles of participatory design (aka co-design) to ensure that the newly developed MMIs 
would meet the preferences and needs of CYP being approached about trial participation, while also 
being acceptable to professionals and parents. The role of professionals and parents as gatekeepers 
to children’s access to information about trials or treatments means that their acceptance of a MMI 
template for information content and format was crucial.78 Here we describe the qualitative study, 
including the use of a novel interactive ranking exercise, and how we used the findings to inform the 
development of the MMIs.

Methods

The qualitative study involved two rounds of interviews (individual, joint or focus group discussions). The 
focus of the first round was on the identification of participants’ preferences and needs for information 
about trials, while the second round sought participants’ views on prototype versions of the MMIs 
that had been developed based on the first round of data collection. We aimed to include the same 
participants in both data collection rounds, to maximise the iterative development of the resources, but 
with replacement of participants for the second round, as required.

Participant sampling and recruitment
We used two routes to recruit children, young people and parents: a paediatric hospital in north-west 
England, and a Generation R Young Persons’ Advisory Group (YPAG) based in the English Midlands, 
whose members are CYP and which advises on various aspects of research involving CYP in the NHS, 
including research priorities, design and materials. Recruitment via the hospital route involved nurses 
contacting families of children receiving specialist care for long-term conditions; the YPAG route 
involved the co-ordinator contacting members and parents or guardians by text message or phone. The 
interviewer then telephoned those who agreed to contact, to explain the study and arrange a suitable 
interview time.

Sampling of children, young people and parents was intended to achieve diversity in a number of 
characteristics, including gender, age, ethnicity, long-term condition and trial experience. Professionals 
were initially contacted by e-mail by an academic paediatrician working in the study hospital. Those 
expressing an interest were contacted by the interviewer by e-mail to arrange the interview date. 
Sampling of professionals was intended to achieve diversity in paediatric specialities and roles 
within trials.

We provided participants with printed study information sheets with different versions for children, 
young people, parents and professionals. Participants aged under 16 years gave assent and their parents 
provided consent for participation. Participants aged 16 years and over provided consent. After the 
interview each participant received a gift voucher (£10).
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Data collection
Topic-guided, semistructured interviews were undertaken with CYP with long-term health conditions, 
their parents and professionals. The same interviewer (Martin-Kerry) conducted the interviews over 
the two rounds (held July–October 2016 and November 2016–January 2017). At the start of the 
interviews, it was explained that all comments were welcome and that the primary aim of the interviews 
was to inform the development of MMIs (described as ‘websites about trials’) that would be suitable for 
potential users. Interviews and focus groups were audio-recorded and fully transcribed. Transcripts were 
then checked for accuracy and pseudo-anonymised before analysis.

First round of interviews
The interviews began with participants being asked about their experiences of health research. Following 
discussion, all participants were shown 20 cards, each naming a topic that adults had previously identified 
as being important when deciding to take part in a trial.79 Participants were asked to rank the topics 
(Box 1) into three categories: ‘important’, ‘somewhat important’ or ‘not important’,80,81 using an interactive 
‘target game’ ranking exercise.77 While they were undertaking the ranking, participants were asked to 
comment on the decisions and also suggest any other information not included on the 20 cards that they 
thought would be important for someone deciding whether or not to take part in a trial.

We had previously reviewed ranking methods and identified the diamond exercise82,83 as promising. 
However, this needed adaptation for our purpose as it had a maximum number of topics (usually 9), 
whereas we needed to include 20 topics. Therefore, we used a ranking exercise that involved an A0 size 
mock target and laminated brightly coloured cards, which named each topic. The activity combined the 
‘ranking’ and ‘sorting’ features recommended by Colucci,84 with participants being asked to place each 
card on an area of the target according to its importance: ‘important’ (yellow; centre circle of target); 
‘somewhat important’ (red; intermediate circle of target); or ‘not important’ (blue; outer circle of target). 
Research can be quite an abstract and challenging topic particularly for younger participants, and this 
exercise helped to facilitate discussion and support participants in identifying what was important 
to them.85

Participants were then asked to discuss their preferences for different designs of multimedia websites. 
The interviewer showed participants examples of several existing websites, animations and a video 
(Hi-Light Trial video, see Table 2 for details), as well as examples of character designs for animations, 
which had been developed by the website creation company; participants were asked to comment on 
these. The website and character examples represented a range of presentation and design styles.

BOX 1 Twenty topic cards listing information that could be included on the MMIs

• Why is the study happening?
• Why have I been invited?
• Do I have to take part?
• What will happen if I don’t want to carry on with the study?
• What will happen to me if I take part?
• Will it cost me any money to take part?
• Will I be paid for taking part?
• What is being tested in the study (e.g. what drug or device)?
• What are the different treatments or types of health care being provided in the study?
• What are the risks of taking part?
• What are the possible benefits of taking part?
• What happens when the study ends?
• What would happen if a problem happens in the study/could I make a complaint?
• Will my taking part be kept confidential (private)?
• Will my general practitioner (GP)/family doctor be told about my taking part?
• What will happen to any blood tests or other samples that I have as part of the study?
• What will happen to the results of the study?
• Who is running the research?
• Who is paying for the research?
• Who has reviewed the study?
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Finally, participants were asked to discuss how the multimedia websites should function and look by 
asking them to rank six cards, each of which included a criterion for assessing websites.86 These cards 
covered content, structure and navigation, visual design, interactivity, functionality and credibility. An 
initial analysis of the first round of interviews informed the design of the prototype MMIs.

Second round of interviews
The second round of interviews explored participants’ views of the prototype multimedia websites. The 
second round topic guides were developed with contributions from a qualitative methodologist (BY) 
with extensive relevant experience, and an expert in children’s education (SH). The prototype MMIs 
concerned a trial involving children with type 1 diabetes,88 with one MMI version aimed at 6–11-year-olds 
and parents/guardians, and the other intended for young people aged 12 years upwards and parents/
guardians. [A summary of the subcutaneous insulin: pumps or injections (SCIPI) MMIs can be accessed at: 
www.york.ac.uk/healthsciences/research/health-policy/research/scipi.] The text was checked and edited 
for readability for the different age groups. The multimedia websites included two age-generic animations: 
one that functioned as a trial-specific ‘explainer’ animation, summarising the trial; and a trial-generic 
animation ‘why do we do trials’, which outlined the rationale for conducting trials. We showed participants 
the animations and the multimedia website that was suited to their age (and the other website version if 
they wanted) and asked them for their views (Box 2). We also invited their suggestions for improving the 
animations and MMIs.

Data collection with the youngest study participants (aged 6–8 years) and their parents was not 
undertaken until the second round, as we thought that the content of the first interview round would 
be too abstract to engage young children. More concrete information materials (the prototypes) were 
available for the second round of interviews.

BOX 2 Topic guide for round two data collection

Can we talk about what your first impressions of the MMI are?

Now I would like us to discuss different aspects of the MMI:

Visual design

• What do you think about how the MMI looks?
• What parts of the MMI appearance do you like? Which do you not like?

TABLE 2 Resources used within the first round of interviews

Resource Example of Link 

HeadSpace Website www.headspace.com/

Toca Website https://tocaboca.com/

Health Research: making the right decision 
for me (Nuffield Council on Bioethics)

Animation www.youtube.com/
watch?v=6yaKwLG_vlE

What is a randomised trial? (Cancer 
Research UK)

Animation www.cancerresearchuk.org/
about-cancer/find-a-clinical-trial/
what-clinical-trials-are/randomised-trials

Can we tell which children with febrile 
neutropenia have a bad bug or infection? 
(Dr Bob Phillips)

Animation (Lego) www.youtube.com/
watch?v=Z1AXzJqatds

Hi-Light Trial video Video of child and parent talking 
about participating in the trial

Video not publicly available. Hi-Light 
protocol is available87

continued
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Structure and navigation

• How did you find moving through the different parts of the MMI?
• How was it to find and understand information?
• What do you think about the mix of video, text, pictures and animation? Should anything be added 

or changed?

Functionality

• How did the MMI pages load?
• Were there any problems accessing the different parts of the MMI?

Content

• What do you think about the information content of the MMI?
• Do you feel it gives you enough information about what is involved in participating in a clinical trial?
• Can you tell me about anything that you think is missing from the MMI?

Is there anything else that you like about the MMI that we haven’t covered?

Is there anything you particularly liked about the MMI?

Is there anything that you didn’t like about the MMI?

What should we focus on, if anything, to improve the MMI?

Can you tell me how you think you would use the MMI?

Data analysis to inform the development of the multimedia websites
The initial data analysis was largely deductive descriptive, drawing on rapid ethnographic methods89 

in order to provide feedback to the web development company on the MMIs. This analysis focused 
on the design aspects and content of the MMIs. Subsequent analyses were iterative and thematic, 
including both inductive and deductive aspects.90,91 This process involved repeated reading of transcripts 
to aid familiarisation, followed by line-by-line coding to identify recurrent ideas, which were then 
organised into themes and subthemes. Interviews were also compared across participant groups in 
order to identify differences and similarities. Analysis was undertaken by one researcher (Martin-Kerry) 
with regular guidance and advice provided by two experienced qualitative researchers. Findings were 
also discussed with the TRECA PPAG, in order to incorporate their views on the development of the 
multimedia websites. Data coding and indexing was assisted by Microsoft Excel 2010 software.

Results

Participants
A total of 87 people were invited to take part across the two rounds, of whom 62 were interviewed. 
Among the 87 people invited:

• 35 were professionals of whom 17 were interviewed; those who declined either were unavailable for 
interview or did not respond

• 28 were parents of whom 24 were interviewed
• 24 were young people of whom 21 were interviewed (see Appendix 8, Table 48).

Those parents or young people who declined did so either due to other commitments or because they 
did not want to participate.
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Among the 62 participants, 15 participated only in round 1 (6 CYP, 6 parents, 3 professionals), 22 only 
in round 2 (10 CYP, 10 parents, 2 professionals) and 25 participated in both rounds (5 CYP, 8 parents, 
12 professionals).

Table 3 provides a summary of participant characteristics and Appendix 8, Table 48 shows detailed 
participant characteristics.

Among the 21 CYP interviewees, 16 preferred to be interviewed with a parent(s). The five young people 
who were members of the YPAG preferred to take part in focus group interviews, as did all of the 
professionals except three. Focus groups contained four to nine participants. One parent participant 
was interviewed individually via Skype; the remaining interviews were held face-to-face in a room at the 
hospital or at a YPAG meeting. The child and young person participants had a range of long-term health 
conditions including asthma, cancer, arthritis and neurological and muscular conditions.

Findings
The findings of the two rounds of interviews are reported together, including participants’ views on 
important aspects when considering trial participation, plus their preferences for the design, wording 
and tone of the MMIs, and how these views informed the MMI development.

One notable overarching finding is that most participants spoke about the need for the preferences and 
views of CYP to be central to the design of the MMIs. One parent commented:

It’s more important to get across to the teenagers because it’s the teenagers who are going through it, you 
know, the parents are just a by product of what is happening (Parent/33, male, no experience of being 

approached about a paediatric trial).

While the aspiration to prioritise the views of CYP may have shaped people’s accounts, there were also 
areas in which the participant groups (children, young people, parents, healthcare professionals) differed 
in their views. Taking account of such differences is important, particularly given the role that parents 
and professionals have in guiding and sometimes limiting children’s and young people’s access to the 
internet and to health information more generally.

Content of the multimedia websites
The following sections outline the aspects of information content and provision that participants 
prioritised when discussing the developing MMIs.

That you can leave a trial
This piece of information was particularly important to CYP. CYP with trial participation experience 
emphasised the importance of knowing that leaving the trial was ‘okay’. For example, knowing that they 
would be free to leave if the treatment caused significant side effects, helped them to say ‘yes’ to a trial. 

TABLE 3 Summary of participant characteristics

Participant group n 

Age, years, 
mean (range) Gender 

Experience of being 
approached about a 
children’s trial 

Had taken 
part in a trial 

CYP 21 12 (6–19) 8 males
13 females

10 8

Parents 24 – 8 males
16 females

13 12

Health professionals 17 – 4 males
13 females

n/a n/a
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One young person said this information was her only priority. Professionals also ranked this as an important 
aspect for families; they reported emphasising it during initial discussions with families about trials.

Knowing that you can stop at any time is also good because say you just didn’t want it anymore and you 
were getting bad side effects and you didn’t like it, then they could stop it just then and there. 

(CYP/16, male, 10 years old, experience of being approached about a trial)

If I don’t feel comfortable in the trial anymore or if I didn’t want to take part because I didn’t think it was 
working for me, could I just stop it – and they were really good at explaining that you could just stop at 

any time that you wanted and you just have to let them know … so that was one of the only questions 
that I had really. 

(CYP/23, female, 16 years, experience of being approached about a trial)

Therefore, information that participants could leave the trial at any time and without a reason was given 
prominence within the MMIs.

What is involved if I participate?
Children, young people and parents wanted to understand what trial participation involved. Several 
with prior experience of being approached about a trial commented that they would have liked to 
have known more about what was going to be required. In particular, young people wanted detailed 
information about the frequency of hospital or clinic visits, whether they would need to take time off 
school, and what the treatments involved, including what they might experience during treatment and 
beyond. One parent said that participant information sheets never gave details on how participation 
would affect the day-to-day life of their child.

Some CYP had a pronounced fear of needles and wanted to avoid pictorial or animated portrayals of 
injections in the MMIs that could be ‘aggressive’ or ‘scary’. This fear was not only expressed by younger 
participants. CYP also wanted information about the taste of oral medicines, although professionals 
noted it can be difficult to provide this information in advance for new drug treatments. Parents often 
spoke of the need to know how participation would affect their child emotionally and whether it would 
cause ‘burden’ or ‘undue stress’. Some young people and parents talked about the importance of stress, 
and that it was not often covered in written trial information. Professionals echoed this, agreeing that 
most families wanted to know about the potential impact of trial participation.

For young people what’s often overlooked is missing out on things like school and social, that’s often 
not mentioned.

 (CYP/18, female, 18 years, experience of being approached about a trial)

How much time is this going to take? That’s by far the biggest anxiety that our families have that they’re 
going to have to make extra visits to the hospital or extra tests to do, extra diaries to fill in at home. The 
burden to them is really important and then safety. 

(Professional/15, male)

Detailed information about what trial participation would involve was included in the MMIs. The 
potential for MMIs to include diagrams, photos and animations also make it much easier to convey 
this detail.

What is the trial testing?
Children and young people with trial experience often described the science behind their condition and 
treatment and indicated an interest in knowing how the treatment being tested was thought to work. 
Parents did not always prioritise such information but some wanted to know whether treatments had 
been tested previously. Professionals talked about the need to explain the science in simple terms, in 
order to convey the trial rationale. They stressed the need to be clear that professionals not knowing 
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the best treatment for a condition is the rationale for a trial. Therefore, we ensured that this content was 
prominent in the MMIs.

Risks associated with the trial – and how to inform about them
Most participants talked about the importance of having risks explained in a ‘balanced’ way. Parents 
specifically wanted to know about possible side effects of treatments. However, they also thought there 
was sometimes ‘too much information’ about risks, and that some risks were ‘tiny’ but the explanation 
of them could be ‘scary’ for young people. Young people and some children wanted to know what they 
were consenting to in terms of risks and side effects but preferred the focus to be on ‘likely’ risks. A 
list of every ‘potential’ risk could result in being ‘overwhelmed’. Professionals noted that families often 
wanted to understand risks and safety issues associated with a trial.

Well risks is mostly for, I’d say mostly for the person taking part because it’s going to happen to you if 
there is any possible risks. Like I know that my drug doesn’t always work because I’ll have a very, very bad 
flare up and that’s kind of a risk. It can’t always work but I think it’s really important to know that what 
could happen to you, what you’re getting yourself into. That just makes you feel, I don’t want to do this or 
I’m willing to do this. I think that’s really important. 

(CYP/23, female, 16 years, experience of being approached about a trial)

The risk factor thing is a huge thing, you know, to me some of the information sheets I’ve read I wouldn’t 
do it because I mean potentially some of those side-effects are tiny but yet the way it’s put across is so 
scary that you just wouldn’t do it. I know they have to do it, but is there a better way of doing that? 

(Parent/24, female, experience about being approached about a paediatric trial)

Therefore, information about the risks were provided within the key section ‘taking part in the trial’.

Possible benefits of trial participation
Parents and young people wanted to know how trial participation might benefit others, as well as any 
possible personal benefit for themselves or their child. One parent stressed that clinicians should convey 
this information, because it is ‘important’ to future patients.

But one thing I do like about trials is that I like to know that the trial is going to benefit somebody in 
the future. 

(Parent/36, female, no experience about being approached about a paediatric trial)

That it’s just going to help other people if they’ve got problems. 
(CYP/16, male, 10 years, experience of being approached about a trial)

Sometimes families thought that their child may get better treatment in a trial, which led to a concern 
for some that non-participation, or quitting the trial, could lead to reduced quality of care. This indicated 
the importance of emphasising that children will receive good care regardless of their decision on 
trial participation. The issue of possible differences in care quality between trial participants and 
non-participants, was difficult to address in the MMI template, given the trial specificity of the issue. 
However, the MMI section on potential benefits of the trial was made prominent, including its potential 
to inform future treatments to the benefit of other patients.

Confidentiality
Confidentiality was interpreted differently by different participants. Some parents expected that their 
child’s data would be shared amongst care providers and NHS organisations, including the General 
Medical Practitioner, to enable continuity of care. However, others thought it was not important for 
the general practitioner (GP) to be informed of their child’s trial participation. One parent said GPs are 
‘copied into everything’, implying an automatic and sometimes unnecessary sharing of information. 
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Young people and parents said that confidentiality was important but they ‘assumed’ it would be 
observed; therefore, there was not a need to emphasise this information on the MMIs. Professionals did 
not see information about confidentiality as a priority for families, particularly for CYP, when considering 
trial participation.

Well you kind of assume your information is confidential anyway so it’s not an issue that you would 
encounter getting normal health care so you’d assumed the rules wouldn’t be different in a research study 
(CYP/18) … But it’s nice to be reassured about it. 

(CYP/20, male, 20 years, no experience of being approached about a trial)

In the light of these differing interpretations, we decided to include information on confidentiality in the 
MMIs, but as a topic within the ‘Questions and Answers’ section, rather than giving it prominence.

Who has reviewed or funded the trial
Most children, young people and parents similarly assumed that quality control of trials was undertaken 
as a matter of course, and that they trusted the organisations running studies to provide scrutiny. 
However, some young people and parents talked about preferring hospital-led over  commerciallyfunded  
trials, implying that funding sources was of interest to them. Indeed, some professionals thought that 
families were more willing to join studies being led by doctors they knew. Therefore, there were mixed 
views on its prominence within the MMIs. Parents also thought that the inclusion of a relevant logo on 
the MMIs was important:

If I saw that NHS logo, for me, it gives it more credibility I think. 

(Parent/60, male, no experience of being approached about a paediatric trial)

Parents further emphasised the need to know that a website their child was accessing was credible, and 
that a credible, reputable logo would reassure them. Young people were generally less concerned about 
website credibility but liked the inclusion of a logo. Therefore, given the range of views, we included 
information on trial scrutiny and funding but did not make this prominent, and we included logos within 
the MMIs.

Information about payments
Children and young people did not think that information about incentive payments would influence the 
decision to take part in a trial. However, they worried that such payments could lead others to overlook 
the risks, and that payment to trial participants could be ‘dodgy’. Professionals noted that incentive 
payments to participants in UK paediatric trials were rare. In contrast, professionals and young people 
agreed that for studies involving healthy volunteers undertaking multiple blood tests with no personal 
benefit, information about payments would be necessary to achieve recruitment. Most participants did not 
think that providing information about payments for patient participation was advisable. As a compromise, 
information on payment was included but in the less prominent ‘Questions and Answers’ section.

Design and tone of the multimedia websites

Colour
Young people thought that colour in multimedia websites was important for engagement but noted a 
need for balance to ensure a ‘professional’ appearance. Young children (aged 6–11 years) and their parents 
preferred brighter colours whereas young people preferred more muted colours. Some parents and 
professionals advised avoiding a particular shade of green, due to associations with illness. Participants 
liked that the animation characters in the prototype websites represented a range of ethnicities, but there 
was concern among some parents to ensure that skin tones were realistic. In response to these comments, 
we changed the skin tone for several of the characters after the second interviews. The colours of the 
MMIs were also selected to vary according to target age, using bright colours (predominantly orange) for 
children and more muted colours (predominantly teal) for young people.
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Layout
The need for the MMIs to be well-structured and easily navigable was stressed by young people, with 
main points ‘staring right in your face’ and ‘simple’ headings. They gave examples of websites that they 
liked, which were clearly laid out and easy to use, despite having a lot of content. They liked the relative 
‘formality’ and ‘professionalism’ of the prototype MMIs and wanted the inclusion of characters and other 
images to balance out the text; this would make them more interesting. We ensured these aspects were 
included in the MMIs.

Font, characters, quirkiness and details
Young people had preferences for the font to be easy to read. Indeed, they had little tolerance for 
decorative fonts that were difficult to read and said this could stop them from using a website. Large 
font size was particularly important for young children; following their comments we further increased 
the font size after the second round of interviews.

Something else that is really important is the type and size of font because it’s obvious that people don’t 
think about. If you can’t read the font then there is no point to making a website. 

(CYP/18, female, 18 years, experience of being approached about a trial)

In the first round of interviews participants stated that they wanted the drawn characters to resemble 
people rather than more abstract ‘blobs’. Both CYP preferred characters that they could ‘relate to’ and 
easily recognise the role a character was representing:

Maybe you need a nurse that suits a teenager because they [nurse characters in prototype website] seem 

like they’re a children’s one with the bear. You need one that you can relate to.
(CYP/35, female, 16 years, no experience of being approached about a trial)

Some of the characters in the websites were revised to ensure that portrayed roles were 
easily identifiable.

Overall, CYP were drawn to characters with brighter clothing and details (e.g. red dress with white spots) 
and we incorporated these details into the final character set. Quirky or slightly unexpected details often 
received favourable responses. For example, the initial ‘why do we do trials’ animation often prompted 
families of young children to begin talking together about the animation:

It was funny wasn’t it the guy with the pan on his head, it’s quite funny. 
(Parent/41, female, experience of being approached about a paediatric trial)

Funny. That was funny with the pan on his head [laugh]. 

(CYP/43, male, 9 years, experience of being approached about a trial)

Consequently, we included characters in the MMIs with interesting details and quirky elements within 
the animations, to increase engagement.

Animations
Participants stressed the need for animations to be concise, with most saying they would watch 
animations for up to 90 seconds, implying that longer animations would not sustain their attention. 
Young people were particularly critical of repetition and some parents also found this distracting. Several 
animations were shown to participants in the first round of data collection. One animation about a 
health condition, depicted using Lego characters and narrated by a child, was popular particularly with 
children (9–11 years) and their parents. Hearing the child’s voice engaged children. However, young 
people often said that this animation style and narration was too ‘young’ for them. Another animation, 
‘Making the right decision for me’, was narrated by a young person and used sounds to accompany 
actions and was popular with most children, young people and parents.
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It was so intriguing just like the video and what she was saying all went together really nicely. You 

could put yourself physically in it and just imagine it (CYP/20, male, 18 years, no experience of being 

approached about a trial).

However, one group of professionals responded very negatively to this particular animation commenting 
that it was ‘absolutely horrendous’ (Professional/3). The animation depicted a young person arguing with 
her parents when deciding whether to participate in research. These professionals felt the tone was 
negative and the content condescending as it implied that assent was less important than consent.

Despite differing views on this animation, all participants agreed that animations were a suitable means 
of providing information, regardless of patients’ age. Parents often talked about the benefits of seeing 
and hearing an animation to convey complex information. Consequently, we developed four trial-generic 
animations and a fifth trial-specific ‘explainer’ animation, which would succinctly summarise the key 
features of a particular trial.

I was thinking just then of watching it as an adult that even though it was an animation, you think 
animations are for children but actually when you look at it, sometimes when you just read something on 
a page or you’ve just got somebody speaking at you, it doesn’t necessarily go in easily and I would say it 
doesn’t matter that it’s an animation like that for an adult watching it even, because you tend to think of it 
as just for children don’t you? But they’ve made it [Nuffield animation] nice and simple (Parent/32, female, 
no experience of being approached about a paediatric trial).

Narration
Young people were sensitive to the tone and sound of the narrator’s voice. As previously noted, children 
and parents liked the example animation narrated by a child:

I really like it because of the Lego and the child’s voice. That catches your attention doesn’t it? (Parent/27, 
male, experience of being approached about a paediatric trial).

However, young people and parents thought that a child’s voiceover would make relating to the 
animation harder, and several found imperfect pronunciation distracting. Therefore, we decided to use 
an adult’s voice to narrate the prototype animations. However, when the prototype was shown, most 
young people reacted negatively to it, commenting that they found it ‘boring’, ‘monotonous’ or ‘robotic’ 
and that this could stop them from focusing on the animation. Parents did not generally comment on 
the voiceovers. In order to address young people’s concerns, we asked the narrator to rerecord the 
narrations with greater tonal variation.

Hearing from other families about their experience of trials
We showed participants a short example video in the round one data collection of a parent and young 
child talking about their trial participation.87 Most parents, young people and children responded 
favourably, saying that they found it ‘reassuring’ to hear from those actually involved in the trial or 
treatment. Professionals echoed this, saying that children would want to hear from and see other 
children in trials, rather than parents or other adults.

It needs to be people who are actually in trials so then it will put people of my age and younger under 

reassurance that other people have had a trial before (CYP/51, female, 15 years, experience of being 

approached about a trial).

Therefore, we created and included short video clips of trial participants and parents talking about being 
in a trial for the MMIs.
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Interactivity
Participants differed in the value they placed on interactivity in MMIs, and they varied in how they defined 
interactivity (which could explain the differences in opinion). For some, interactivity meant including games, 
while others felt it referred to being able to ask questions and receive a response, and others thought 
it could mean following a pathway through the website. One young patient interpreted websites with 
multimedia to be interactive because you can ‘hear and see things’ rather than just read them.

Some parents of the youngest children wanted games, interactive characters and music included in 
the MMIs and thought that without this their child would not engage. Some professionals agreed that 
children would like interactivity and this could include ‘quizzes’, ‘games’ or ‘being able to follow a character 
along a journey’. However, most young people felt that interactivity could distract from the purpose of the 
MMI unless the interactive features were relevant. Furthermore, some parents thought that interactive 
elements such as blogs and forums could be ‘negative’ and ‘unhelpful’ unless managed carefully.

It goes one way or the other I think, either people just ignore it [interactivity] entirely or it’s the only thing 
they look at, neither of which are particularly useful (CYP/20, male, 18 years, no experience of being 
approached about a trial).

On reflection we decided against interactivity in the MMIs, in part due to the demand it would place on 
host trials to provide responses, and due to the mixed views on its value.

The importance of wording
The careful choice of words was important to prevent scaring children and families. For example, terms 
such as ‘risk’ and ‘dangerous’ were seen by parents, some young people and professionals as possible 
sources of worry. Therefore, in the MMIs for younger children we used an ‘Is taking part safe?’ heading 
rather than the intended ‘Is taking part dangerous?’ heading.

Children and young people also indicated the importance of familiar terms. For example, ‘FAQs’ (i.e. frequently 
asked questions, included in the prototype MMIs) meant little to CYP, who preferred ‘Q&A’ or ‘Questions and 
Answers’. Young people often spoke positively about the text in the MMIs and liked its simplicity.

I like how there’s no big fancy medical words [in the website] because I kind of feel like that’s kind of 
really difficult to understand when you’re trying to read about what’s going to happen and they’ve got 
these massive words. You kind of feel like, for people my age and younger, it needs to be easy for us to 

understand so you actually know what’s going to happen to us (CYP/51).

Therefore, we revised the MMI wording after the second round of data collection to ensure that wording 
was meaningful to CYP.

Participating in the qualitative study
Most CYP were engaged and interested in talking about their experiences of research during the more 
traditional part of the interview when the researcher asked questions. However, the energy within the room 
changed when the ranking exercise was used in the first round of interviews. Some children jumped up in 
excitement at the opportunity to do an activity; often keen to be able to choose the colour of the laminated 
topic cards. When the researcher explained how the exercise would work, some children were very animated.

For example,

interviewer: ‘ … but what I want to find out from you is whether you would be able to put them in terms of 
what’s important to you. So if you think something is really important put it in the middle ….’

Yeah target, where you want the hit! (CYP/16, male aged 10 years, experience of being approached about 

a trial).
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However, two members of a young person’s focus group initially looked hesitant about the ranking 
exercise. They seemed concerned about having to proactively contribute rather than respond to 
questions. Any concern about the exercise seemed to cease once the young people began ranking cards 
and they were actively chatting as each card was picked out. The process was described as ‘fun’ and 
‘interesting’ and they challenged each other’s initial response in a friendly way, often with laughter or 
enthusiasm. This enabled group discussion and a joint decision on final rankings. For example, one focus 
group of young people was particularly interactive:

‘Why have I been invited?’ [reading card] [pause, laugh] (CYP/18, female, aged 18 years, experience of 
being approached about a trial).

I assume that’s to the research as in why they’ve selected you to actually participate, I suppose (CYP/20, 
male, 18 years, no experience of being approached about a trial).

Isn’t it kind of obvious … explanatory? (CYP/18 female, aged 18 years).

I guess sometimes it wouldn’t be … especially in randomised trials, it’s not (CYP/20, male, 18 years).

So I think, there’s like, there’s a lot of leeway in that question (CYP/18, female, aged 18 years).

I don’t think it might be that important (CYP/21, female, 15 years).

It’s not particularly important [laugh] (CYP/20, male, 18 years).

Yeah it’s like if I saw that on a website as I was like scrolling through, I think I’d skim it but I wouldn’t 
like, it wouldn’t be the one that I’m there like, okay this is the most important question (CYP/19, female, 
16 years).

I think like sometimes, like especially in specific conditions really of trials, it’s kind of self-explanatory 
(CYP/18, female, aged 18 years).

‘Red!’ ‘Yes, I’d say red’ (CYP/18, female, aged 18 years).

Yeah (All).

In joint interviews, participants could choose how they wanted to undertake the activity. Some parents 
watched and then added their thoughts after their child had completed it, which enabled parents’ views 
to be captured separately and contrasted with children’s responses, without either party’s views being 
dominant. Parents sometimes talked to their child about the meaning of the topic on the card, helping 
them decide its placement. The activity also allowed the researcher to ask questions about that topic as 
the card was placed. In some joint interviews with parents/guardians and children one participant would 
rank the card and then the other would say where they would rank it and why. This enabled a discussion 
on any disagreements about a topic’s ranking. A joint interview between a young person (who was in 
hospital for treatment of a long-term health condition) and accompanied by a grandfather, showed how 
the young person could challenge the grandfather’s initial ranking:

Do I have to take part? [reading card] (CYP/29, female, 12 years, no experience of being approached 
about a trial).

I don’t think that’s important (Grandfather, Parent/29, male).

It’s up to you [taking part]. That’s very important, it’s your decision. And then this one, ‘what are the 
possible benefits of taking part? [reading card] (CYP/29, female, 12 years, no experience of being 
approached about a trial).



DOI: 10.3310/HTPM3841 Health and Social Care Delivery Research 2023 Vol. 11 No. 24

Copyright © 2023 Knapp et al. This work was produced by Knapp et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care. This is 
an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction 
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the title, original 
author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

27

Do you think that goes in the red or would you put that in the blue? (Grandfather, Parent/29, male).

Benefits are the good things about taking part. I don’t know…I think the red, you want to get something 
out of it don’t you (CYP/29, female, 12 years).

Participants talked to each other more during the ranking exercise, than they did for the initial part of 
the data collection. This is illustrated by this conversation in the young people’s focus group:

What will happen to the results of the study? [reading card] (CYP/20, male, 18 years, no experience of 
being approached about a trial).

We like that (All speaking).

We do (CYP/20, male, 18 years).

That goes in the yellow. Everyone agreed? (CYP/18, female, aged 18 years, experience of being 
approached about a trial).

Do I have to take part? [reading card] (CYP/19, female, 16 years, no experience of being approached 
about a trial).

‘Yeah that’s important. Yeah’ (All)

I’m going to put that right in the middle. Does everyone agree? (CYP/19, female, 16 years, no experience 
of being approached about a trial).

Yeah. Yes. (All).

I’m really enjoying this! [laughs] (CYP/18, female, aged 18 years).

The exercise also worked when interviewing individuals, as the discussion continued between the 
participant and researcher. Most CYP were very animated with clapping and spontaneous chatting about 
the importance of each card. Children particularly enjoyed reading aloud and then describing where 
each card should be placed.

Some young people and parents ranked within each category. For example, the ‘somewhat important’ 
category had two layers or circles of red and participants would sometimes say something was ‘inner 
red’ or ‘outer red’, which had not been anticipated.

Professionals also enjoyed and engaged with the activity. There was often laughter within groups 
about who would take on the role of reading out the cards and who would place them. At the end 
of the exercise, professional participants compared their rankings with other groups; with one 
professional remarking:

They [the rankings] are quite similar, it’s surprising (Professional/1, female).

One young person commented that the card topics were ‘all valid’ but individually they would ‘not have 
been able to recall and discuss all of these topics’ without the cards. It also ensured that all topics were 
consistently covered with each participant so that we could get an overall view on the importance of 
each topic ahead of developing the MMIs. It is possible that the use of cards constrained the discussion 
to only cover the information on the cards. However, allowing participants the chance to offer any topics 
not covered on the cards at the end of the activity also elicited a few additional topics and rankings.



28

NIHR Journals Library www.journalslibrary.nihr.ac.uk

PHASE 1 – QUALITATIVE STUDY

Discussion

Main findings
This was the first UK study of stakeholders’ views when developing MMIs to help CYP decide about 
clinical trial participation. Children, young people and parents prioritised information about what would 
happen to the participant, the time commitment, and potential harms and benefits of participation. 
We incorporated this information in the multimedia website and made the prioritised information 
prominent. Participants wanted multimedia websites that were easy to use and engaging with plain 
language. They also valued learning from other young patients and their families about what it was like 
to be in a trial and we therefore developed and incorporated video clips with other families talking about 
their experiences.

Participants suggested how the websites should look, and despite some variation in opinion, had 
strong preferences for character styles and colour preferences, which we incorporated within the 
MMIs. However, we were unable to incorporate interactivity, despite this being important to parents 
of younger children. Furthermore, when the use of animations was first suggested, some parents were 
concerned that young people might regard these as ‘too childish’. These concerns were allayed when the 
prototypes were viewed, with several commenting that they were engaging and provided information in 
ways that other methods struggled to achieve.

Findings in context
There is little previous research about the development of healthcare MMIs, websites or apps for 
CYP.92–96 Our findings largely agree with the information content priorities identified in a previous survey 
of CYP96 although that survey did not explore priorities for design. Findings from previous studies97–103 of 

trial participation have shown that personal benefit and helping others are important for young people 
and parents in deciding on trial participation; our findings concur with that view. However, children, 
young people and parents in our study also identified information that was of lesser priority to them 
when deciding about trial participation, including regulatory information and participant payments, 
consistent with a previous study.102 Privacy was not reported as an important consideration for CYP, 
contrasting with a previous survey.96 Participants’ priorities on website design, font and colour are 
similar to another study of young people in the development of a self-management app for asthma;94 

while other studies have shown that adults37 and young people value clarity in trial information.104

We did find strong divergences between participants’ information priorities and current UK HRA 
guidance. Confidentiality was the area where participants’ priorities diverged most from the HRA 
guidance, which states that confidentiality should be included in study information. Participants 
regarded confidentiality as important but assumed it would be observed by researchers as a matter 
of course. We resolved this divergence by including information about confidentiality but not making 
it prominent. We acknowledge that stakeholders’ views may not always be reconciled with guidance, 
which would need a case-by-case resolution.

This study adds to the growing number of studies describing child-friendly participatory research 
methods.84,85,105,106 In particular, it demonstrates the benefits of using participatory visual ranking 
activities with CYP, a relatively simple and inexpensive technique. Importantly, the activity helps to avoid 
participants thinking the researchers want a ‘particular’, ‘right’ or ‘correct’ answer as the activity provides 
a shared focus. By using movable cards, participants can consider the best placement; the activity also 
facilitates discussion between participants. In value-based research there is a risk that participants will 
try to second-guess what the researcher is expecting; the ranking exercise helped to reduce that risk.

While there is limited research on the use of interactive or novel ranking methods to engage CYP 
in research, there are studies demonstrating their benefits in qualitative research. For example, 
visual and spatial methods such as drawings and photography can support and engage children in 
discussion.107–110 Methods to access the views of CYP with impaired communication or cognition 
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can promote inclusivity.111,112 The value of using diagrams and graphs to complement conventional 
interview structures and support participants has also been reported.108 Similar to our observations, 
Fängström advocated the use of interactive activities in interviews to shift the focus to the activity,113 

thereby reducing the social demands of traditional interviews, when participants may worry about 
answering correctly.

Strengths and limitations
The design of the MMIs was strengthened by interviewing children, young people, parents and 
professionals to identify their needs and preferences. We used activities and showed examples of 
animations, video, websites and character styles to facilitate children’s and young people’s engagement 
in the interviews and enable them to say what was important to them. We conducted two rounds of 
interviews to ensure the MMIs could be adapted and responsively refined. Young people gave feedback 
that they enjoyed participating in the interviews and development of the MMIs. They said they could 
see where their input had been incorporated, and appreciated being given reasons when their feedback 
could not be incorporated. A potential weakness is that some young children involved in the second 
round of interviews had difficulty explaining what they liked or disliked about the prototype MMIs, 
and so their preferences may have been lost to the final designs. We combined data from individual 
interviews, joint interviews and focus group, and did this in order to be pragmatic and accommodate 
participants’ preferences for participating in the study and we note that research does report benefits 
from combining interviews and focus groups as a means of increasing data richness.114–116 The study 
sampling was limited to two UK regions, and it is unclear how far our findings are transferable. However, 
we have tried to describe our methods in sufficient detail so that other researchers can consider the 
transferability of the findings to their own setting or implement a similar study.

Use of the ranking exercise facilitated discussion and provided a record of the discussion and final 
decisions (which were photographed). Asking ‘why’ questions in interviews can be challenging, with 
participants feeling they must provide justification. Having the shared visual focus of the cards made it 
easier to explore why participants ranked a particular card: the focus was on the card placement, not 
just the participant. Sometimes within a focus group, a participant would quickly announce a ranking 
(important, not important) and then others would query this, giving an example of why they felt it should 
be ranked differently. The activity seemed to support participants, particularly CYP, to express their 
views but also avoided them being able to guess what the ‘expected response’ was. The ranking exercise 
enabled young people to place the cards and consider their relative placement.
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Chapter 4 Phase 1 – user testing study

Sections of this chapter have been reproduced from Sheridan et al.117 This article is distributed under 
the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.

org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain 
Dedication waiver (https://creativecommons.org/publicdomain/zero/1.0/) applies to the data made 
available in this article, unless otherwise stated. The text below includes minor additions and formatting 
changes to the original text.

This chapter reports the second part of Phase 1 of the project, which involved the user testing of the 
prototype MMIs. User testing determines how well a resource performs using a stepwise process where 
information materials are changed based on data provided by participants.34,118 Issues are highlighted by 
asking participants to read, or use, the materials and then answer a set of fixed questions to determine 
how easy items of information are to both find and understand.34,118

Recent research has questioned whether user testing can improve recruitment to clinical trials.35,64 

However, studies have shown that it can lead to increased comprehension of, and satisfaction 
with patient information about trials31–33,119 and medicines.34,118,120,121 Furthermore, user testing is 
recommended in recently developed guidelines to improve the comprehensibility of participant 
recruitment materials.122 While the prototype MMIs had been developed with significant input from 
stakeholders, including potential users, this did not ensure that they were comprehensible and easy 
to use. Therefore, this study evaluated the prototype MMIs for ease of use and comprehension, and 
indicated any amendments that were required.

Method

Participants
Participants were recruited through secondary schools in northern England, investigator networks and 
publicity flyers. To approximately match the target age groups of the MMIs, participants user testing 
prototype MMI-1 were 7–11 years old (accompanied by a parent); for prototype MMI-2 participants 
were young people aged 12–17 years, and parents of young people. Young people and parents tested 
prototype MMI-2 separately, acknowledging their greater independence in decision-making.

User testing produces its most valid, insightful data when participants are potential information users 
without significant relevant prior knowledge or experience.31 Thus, participants did not have type 1 diabetes 
(the subject of the SCIPI trial featured in the prototype MMIs) or any recent trial experience. Similarly, 
new participants were recruited for each user testing round. Participants were purposively sampled (i.e. 
targeted for recruitment in response to the characteristics of participants already recruited) to ensure 
maximum variation in age, sex and educational attainment (reading age was not assessed). Participants 
aged 7–15 years old gave assent; a parent provided consent. Other participants provided consent. Each 
participant received a £10 voucher to compensate their time.

Tested materials
The prototype MMIs were intended for younger children and their parents (MMI-1) and adolescents 
and parents (MMI-2). Both prototype MMIs contained trial-generic content (e.g. explanations of 
randomisation) and trial-specific content (e.g. procedures, risks). Example trial-specific content was 
developed for the prototypes based on SCIPI, a recently completed insulin delivery trial recruiting CYP 
with type 1 diabetes.88 All information from the SCIPI trial PIS was incorporated into the MMIs. Short 



32

NIHR Journals Library www.journalslibrary.nihr.ac.uk

PHASE 1 – USER TESTING STUDY

video clips were developed from interviews with four people from the SCIPI trial (child and adolescent 
participants, a participant’s parent and a clinician).

Both prototype MMIs comprised a home page and five additional tabs: ‘About the trial’, ‘Taking part’, 
‘After the trial’, ‘Questions’ and ‘Contact’. The first three tabs had subtabs for additional information. 
Both MMIs contained the same information; MMI-1 used simpler text and brighter colours to 
appeal to younger children. A summary of the prototype MMIs can be accessed at: www.york.ac.uk/
healthsciences/research/health-policy/research/scipi.

During user testing, the MMIs were displayed on a laptop or desktop computer.

Procedure
The researcher (Sheridan) first communicated with participants to build rapport, before explaining that 
after interacting with the prototype MMI, they would be asked about its content. They were reassured 
that user testing assesses the information, not the participants. Sessions took place at a time and location 
convenient to the participant (either at participants’ home or school, or at the University of York).

Testing of the original MMIs
Participants were allowed up to 15 minutes (timed by the researcher) to interact with the MMI before 
testing; participants informed the researcher when they had finished (if sooner). The researcher then 
asked each participant 10 questions in a fixed order (Table 4) based on key information items in the 
MMIs; the question order deliberately did not reflect the order of information presentation in the MMIs.

For each question, participants located the required information in the MMI, then explained what it 
meant using their own words. If participants struggled to find or understand information, the researcher 
repeated the question and prompted gently for an answer. A 2-minute cut-off per question ensured that 
participants did not become unnecessarily distressed if they could not find or understand information and 
ensured consistency across questions and participants. If participants could not locate the information, 
the researcher directed them to the relevant content and asked them to explain the information.

Finally, participants were asked for their general opinions of the MMI to determine preferences for style, 
layout and overall design. Interviews were audio-recorded and transcribed verbatim.

Revision and testing of the revised MMIs
Revisions made between user testing rounds were based on scores and participants’ observed behaviour 
and feedback. After revisions were made, a second user testing round (as above) was completed.

Data analysis
User testing data are indicative and not analysed statistically. Each question was scored by the 
researcher (Sheridan) for finding (categorised as one of the following: found; found with difficulty, e.g. 
found with prompting; not found) and understanding (one of the following: understood; understood 
with difficulty, e.g. understood with prompting; not understood). The number of participants able to find 
and understand each target information item was calculated.

Viewing time, response time and any further behaviour indicating the ease or difficulty of finding or 
understanding information were recorded by the researcher to inform revisions. Quotations from 
participants provided a rationale for MMI revision, and are reported for illustration; they have not been 
analysed or developed thematically.

Results

Pilot testing
Four participants (one parent, one adolescent and one parent and child pair) took part in pilot user 
testing to assess questionnaire suitability and timings. No significant issues were identified.
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Round one

Participants
The prototype MMIs were tested by 26 participants, comprising seven children aged 7–11 years (mean 
8.4 years) tested prototype MMI-1 alongside a parent (n = 6; one parent took part with two of their 
children); six adolescents aged 12–17 years (mean 14.2 years) and seven parents of adolescents tested 
prototype MMI-2. As such 20 user testing sessions were completed. Fourteen participants were male 
(53%). Of the parent participants, 10 (76%) had higher education qualifications. All participants spoke 
English as their first language.

TABLE 4 User testing scores for round one

 

Round 1 

Original 
prototype 
MMIs N = 20 

Understanding Finding

NF D F NU UD U 

Q1. Imagine you decided to 
take part in the SCIPI trial. 
How long would you take part 
in the trial for?

6 4 10 0 2 18

Q2. If you took part in the 
SCIPI trial, what extra things 
would you need to do at your 
diabetes clinic visit?

0 2 18 0 1 19

Q3. What is the SCIPI trial 
testing?

1 1 18 1 0 19

Q4. Imagine you are in the 
group that uses the pump, 
when should you wear it?

6 4 10 1 1 18

Q5. Imagine you are in the 
SCIPI trial. What will happen 
when the SCIPI trial ends?

0 0 20 0 0 20

Q6. How often would you 
visit the diabetes clinic as  
part of the SCIPI trial?

0 0 20 0 0 20

Q7. Are there any risks to 
taking part in the SCIPI  
trial – is it safe?

0 1 19 0 0 20

Q8. Who can take part in the 
SCIPI trial?

3 1 16 0 1 19

Q9. If you decided you didn’t 
want to take part in the SCIPI 
trial anymore, what would 
you need to do?

0 0 20 0 0 20

Q10. Why do people with 
type 1 diabetes need to take/
inject insulin?

0 2 18 0 1 19

Total (%) 16/200 (8.0) 15/200 (7.5) 169/200 (84.5) 2/200 (1.0) 6/200 (3.0) 192/200 (96.0)

Note
D, found with difficulty; F, found; NF, not found; NU, not understood; U, understood; UD, understood with difficulty.
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Findings
Participants spent an average of 11.5 minutes (range 5.0–15.0) looking at the MMI before testing and 
17.9 minutes (range 6.9–26.5) completing the user testing questions and providing feedback. Child and 
parent pairs spent longer looking at the MMI (mean 14.1 minutes, range 12.0–14.1) than adolescents 
(mean 8.6 minutes, range 5.0–13.5) or parents of adolescents (mean 11.5 minutes, range 7.1–14.5).

Ninety-two per cent of requested information was found (see Table 4). However, 7.5% of this was 
found with difficulty and only 3 of 20 participants (15%) scored a ‘clear round’ in locating all answers 
without difficulty. In particular, participants had difficulty locating information about trial length (Q1) 
and the insulin pump (Q4). Comprehension was high: 17 of 20 participants (85%) scored a ‘clear round’ 
for understanding.

MMI revisions
In response to user testing scores, observed behaviour and feedback, some changes were made. Data 
suggested the MMI layout was suboptimal; participants felt they had to scroll too much, causing 
frustration and resulting in participants missing information at the bottom of pages:

I scrolled down too fast I think, there’s lots of this, scroll, scroll, scroll sort of thing [P11, parent of 
adolescent (14 years)].

You’re having to scroll up and down to see everything and a lot of kids, people won’t bother they’ll just 
look at the front page [P23, parent of adolescent (12 years)].

Some participants did not notice the two subtabs under ‘About the trial’ (‘Why is it happening?’, ‘What 
is being tested?’), possibly due to the first subtab opening automatically. The tabs and subtabs also 
disappeared from the top of the page when scrolling:

There is a problem with the tabs that first one you read and then, even the first time, [child’s name] and I 
didn’t spot there was a second tab–[P27, parent of two children (7 and 9 years)].

I didn’t see those [tabs], I think maybe because they’re not quite as bright as the tabs at the bottom … You 
go down don’t you in order to read the bottom, so you lose the top–[P25, parent of adolescent (17 years)].

This produced specific difficulties in locating information about the insulin pen and pump, exacerbated 
by the video layout on the page; a line of three videos taking up the width of the screen was located 
underneath information about the pen. Participants assumed this was the end of the web page and did 
not scroll down for information about the pump:

Because you said about the difference between the pump and the pen, I’d have done a separate page … 
because it’s confusing because you had videos so you think it stops there [P34, parent of two adolescents 
(14 and 17 years)].

Following this feedback, edits included changing subtab colour and size, fixing the tabs and subtabs 
panel to the top of the web page, separating information about the pen and pump onto different 
subtabs and rearranging the video layout.

Participants highlighted that important information should not be solely within video as connectivity 
issues may mean they do not play, or participants may prefer text. This issue caused difficulties in finding 
out the trial length (Q1) as it was only located in video. Furthermore, this video was located at the 
foot of a web page, but participants considered this information important and expected it to be more 
prominent. Finally, participants reported being confused and discouraged by some video content, due to 
language complexity and regional accents:
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There was one thing which I found quite hard, it was one she [the clinician] just said stuff a bit fast [P14, 
child (8 years)].

Some of the videos were quite hard to understand, certainly the professional, the doctor talking [P17, 
parent of two children (7 and 8 years)].

Consequently, additional text was included to ensure that important information was always available 
as text; for example, the length of the trial was written within the ‘Taking part’ tab. While it was not 
possible to refilm video content, comments on complexity were noted for developing the MMIs for the 
SWATs in Phase 2.

Round two

Participants
The revised prototype MMIs were tested with 26 new participants: seven children aged 7–11 years 
(mean 8.9 years) tested prototype MMI-1 alongside a parent (n = 6; one parent took part with two 
children); six adolescents aged 12–17 years (mean 15.0 years), and seven parents of adolescents tested 
MMI-2. As such, a total of 20 user testing sessions were completed. Twelve participants (46%) were 
male. Of the parent participants, 12 (92%) had higher education qualifications. All participants spoke 
English as their first language.

Findings
Participants spent an average of 9.2 minutes (range 4.4–14.5) looking at the MMI and 15.4 minutes 
(range 6.8–31.2) completing user testing questions and providing feedback. Once again, younger 
children and their parents spent longer looking at the MMI (mean 12.4 minutes, range 8.4–14.5), 
compared to adolescents (mean 7.3 minutes, range 5.5–11.1) and parents of adolescents (mean 
9.1 minutes, range 4.4–12.6). Second round participants spent less time looking at the MMI and 
answering questions than first round participants.

The MMI revisions appeared successful; 93.0% of information was found without difficulty compared 
to 84.5% in round one (Table 5). Overall, 14 of 20 participants (70%) scored a ‘clear round’ for finding 
information. Persistent difficulties with locating information were largely due to participants reaching 
the 2-minute limit allocated per question. Finally, 99% of the information was understood, and 19 of 20 
participants (95%) scored a ‘clear round’ for understanding.

MMI revisions
The revised MMIs in round two performed well and required no further revisions. Previously 
identified problems with the subtab layout were resolved with round two participants noting the ease 
of navigation:

I think the website is very good, you know, it flows really well and you can clearly see where everything is 
[P47, adolescent (15 years)].

The fact that [child’s name] can navigate his way round it, it’s pitched at the right level [P56, parent of 
child (9 years)].

Further recommendations were identified for consideration when developing the Phase 2 SWAT MMIs, 
including adding information to the ‘Questions’ page about (1) potential risks and (2) how to contact 
trial staff with unanswered questions. It was suggested that hyperlinks could be used to provide links to 
relevant MMI pages.
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Feedback from both testing rounds was combined to determine the overall acceptability of the 
approach. Feedback was largely positive; most participants liked the appearance of the MMIs and found 
them reassuring and child-friendly:

I like how there’s all the little pictures and, there’s on the videos, they look very easy to look at, there’s 
nothing complicated [P57, child (9 years)].

I think it’s really good, like the website looks a lot better than even usual websites. It’s very clean, it’s clear 
navigation as well [P20, adolescent (16 years)].

The videos were generally received as informative, engaging and reassuring, although not all were found 
relevant, such as the SCIPI trial participant’s brief video description of the pen and pump, which was also 
written in text:

TABLE 5 User testing scores for round 2

 

Round 2 

Revised 
prototype 
MMIs N = 20 

Understanding Finding

NF D F NU UD U 

Q1. Imagine you decided to take 
part in the SCIPI trial. How long 
would you take part in the trial 
for?

0 2 18 0 0 20

Q2. If you took part in the SCIPI 
trial, what extra things would 
you need to do at your diabetes 
clinic visit?

1 2 17 1 0 19

Q3. What is the SCIPI trial 
testing?

0 1 19 0 0 20

Q4. Imagine you are in the 
group that uses the pump, when 
should you wear it?

0 2 18 0 0 20

Q5. Imagine you are in the SCIPI 
trial. What will happen when the 
SCIPI trial ends?

0 0 20 0 0 20

Q6. How often would you visit 
the diabetes clinic as part of the 
SCIPI trial?

0 1 19 0 0 20

Q7. Are there any risks to taking 
part in the SCIPI trial – is it safe?

0 0 20 0 0 20

Q8. Who can take part in the 
SCIPI trial?

1 1 18 0 0 20

Q9. If you decided you didn’t 
want to take part in the SCIPI 
trial anymore, what would you 
need to do?

0 1 19 0 0 20

Q10. Why do people with type 
1 diabetes need to take/inject 
insulin?

2 0 18 1 0 19

Total (%) 4/200 (2.0) 10/200 (5.0) 186/200 (93.0) 2/200 (1.0) 0/200 (0) 198/200 (99.0)

Note
D, found with difficulty; F, found; NF, not found; NU, not understood; U, understood; UD, understood with difficulty.
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There are real people speaking, like, which is a good thing ‘cause it kind of shows evidence that people are 
actually safe [P12, child (10 years)].

The sound bites are short enough in length so you don’t lose concentration [P59, parent of adolescent 
(15 years)].

There’s a lot of information, and I’m not sure to be honest whether some of these videos were relevant 
[P11, parent of adolescent (14 years)].

Participants generally liked the different media, although individual preferences varied:

Some of the cartoony videos were kind of fun to watch and they were also very simple and easy to 

understand and I think, well I do know a lot more now [P57, child (10 years)].

It’s quite well balanced in terms of pictures and I suppose it’s those kind of learning styles stuff, some 
people are quite visual so pictures work and then you’ve got your detail of the wording [P25, parent of 
adolescent (17 years)].

Videos is not for me, so I’d just prefer to see it as text so more easily found, so what will happen and it’s 
there rather than having to click [P32, parent of two adolescents (14 and 17 years)].

Participants liked the diagrams, noting their role as visual cues to information. For example, they 
remembered the calendar alongside information about clinic visit frequency on the SCIPI trial. However, 
it is important that the appropriate format is selected; the insulin pen and pump were noted as 
abstract and that photos would be preferred. However, participants did not have the condition-specific 
knowledge that most patients with diabetes would have.

Participants found most of the information understandable (with the exception of some video content), 
although they appreciated that the topic necessitated some technical language. Views on the amount of 
included information differed: some found it succinct, while others noted the large quantity:

It was the right balance of not patronising but understandable. You feel you’ve come away, well I felt I 
came away understanding what the thing was [P10, parent of child (9 years)].

There were certainly bits that I thought were really quite complicated but that she remembered, you know 
like whether it’s safe to take part [P17, parent of two children (7 and 8 years)].

There’s quite a lot of information but it doesn’t feel unmanageable [P43, parent of adolescent (13 years)].

They’re all simple [words] or if they are big words they’ve been explained to what they mean, which is good 
[P54, adolescent (17 years)].

Discussion

Summary of results
User testing highlighted that while most information within the prototype MMIs was understood 
without difficulty (96% in round one and 99% in round two), there were issues with locating information 
in the first round, with 15.5% of information not being found or being found with difficulty. This 
was largely due to the layout; participants reported having to scroll too much and not being able to 
see the tabs and subtabs when moving down the page. The revisions were successful; in round two 
70% of participants were able to locate all requested information, compared to 15% in round one. 
Second round participants also took less time to review the MMIs and answer user testing questions. 
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Participant feedback was mostly positive with particular reference to the appearance of the MMIs as 
engaging and child-friendly, and the variety of media used (e.g. videos, diagrams and text) meaning 
that different preferences for information provision were acknowledged. That user testing was able to 
identify issues not identified by stakeholders in the prior qualitative work demonstrates the value of 
performance-based analysis.

Previous research
There is little published user testing research involving medical information for children and adolescents. 
Nevertheless, usability testing, which also involves potential users in development, has been used 
with adolescents and young people to improve digital medical self-management and intervention 
programmes.93,94,123,124 Usability testing of other media (e.g. video games) has highlighted that 
adolescents identify different issues to adults,125 demonstrating the importance of involving all target 
groups. While younger children’s feedback in the present study was not often detailed, observations of 
their behaviour, and the reflections provided by parents, were informative.

High levels of comprehension were observed in the present study, which may be due to the extensive 
development of the MMIs, including the use of readability metrics and the qualitative study. The use 
of different media in the MMIs may also have influenced comprehension, given previous evidence of 
positive evaluations and comprehension.49,126–128

Limitations
The inclusion of a 2-minute time limit for locating information may have negatively affected results; most 
remaining difficulties were related to finding information in time. While this time limit is lower than in 
other user testing studies,31,32,121 it was thought that children may become bored or agitated with a longer 
time interval. This is somewhat supported by our observation that the youngest participants struggled 
to maintain focus for the whole session. The time limit may also reduce the external validity of findings 
as real-world potential participants would be able to study materials for longer. Nevertheless, it does 
suggest that any further issues with locating information would be resolved in a real setting, without such 
strict time limits. The experimental setting may also have influenced the amount of parental assistance 
provided to children. This varied, with some parent and child pairs completing the testing together and 
others relying more on the child. Again, it is not anticipated that this would be an issue during real trial 
recruitment where parents would presumably provide as much assistance as needed.

Study results may have been inflated by the over-representation of highly educated parents. However, 
children and adolescents were also included, which should ensure that the MMIs are usable by a wide 
variety of people. Participants were generally able to show good understanding of information contained 
in the prototype MMIs, but the subject trial (SCIPI) is relatively simple with no known intervention risks 
and two trial arms. It is therefore not known how well the MMIs would perform with more complex 
interventions and trials. We limited participation to individuals having English as their first language, to 
allow more accurate comparisons across the rounds of testing. We acknowledge that this restriction 
may limit the real-world application of the findings. Testing took place either at the university or in 
participants’ homes, according to their preference, and while this decision had potential to cause some 
variation in performance during testing, it did not seem that it did. Finally, we acknowledge the study’s 
relatively small sample size but note that this is consistent with previous user testing work using 10 
participants per round, and the view that user testing with small samples is sufficient to identify all or 
almost all important information deficiencies.118 Our study included more participants due to there being 
three different target groups (children, adolescents and parents).

Conclusion

User testing highlighted issues not identified during the initial development of the MMIs and guided 
further development through performance-led revisions.
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Chapter 5 Phase 1 – the role of the Patient 
and Parent Advisory Group

Sections of this chapter have been reproduced from Sheridan et al.129 This article is distributed under 
the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.

org/licenses/by/4.0/), which permits unrestricted use, distribution and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain 
Dedication waiver (https://creativecommons.org/publicdomain/zero/1.0/) applies to the data made 
available in this article, unless otherwise stated. The text below includes minor additions and formatting 
changes to the original text.

The model of patient and public involvement (PPI) chosen was a combination of ‘managerial’ and 
‘responsive’ involvement, as described in the Evidence base for Patient and public Involvement in 
Clinical trials (EPIC) study.130 Two PPI approaches were adopted:

(1) a responsive approach: seeking input as and when required from the Liverpool Generation R Young 
People’s Advisory Group (YPAG; https://generationr.org.uk/liverpool/) and

(2) a mixed managerial and responsive approach: establishing a dedicated, study-specific PPAG to 
inform decision-making throughout the study, which reviewed study documentation and tools.

We then adapted these models to suit the specific nature of the study, given that it also included an 
extensive participatory design component in which potential users of the resources contributed to their 
development as research participants.

TRECA Patient and Parent Advisory Group

The PPAG was established at the beginning of the study, after funding had been secured, with members 
recruited via investigator networks. Potential members were asked to provide an expression of interest 
indicating why they would like to join. No formal interview was used to select members, and no formal 
training was provided. Informal training included small presentations, workshops and group discussions. 
Terms of reference were also developed in collaboration with the PPAG, detailing the study aims, 
the group’s remit and membership and information regarding payment and expenses, accountability 
and confidentiality.

The PPAG included three people aged 19–24 years with long-term health conditions (two female, one 
male), and three parents (all female) of young people with long-term health conditions. All members 
had prior experience of PPI. One parent member withdrew from the group during the second year of 
the study due to personal commitments. The group chairperson (Preston) was a TRECA coinvestigator 
with extensive experience of involving children, young people and families in research through her role 
as a senior PPI manager with numerous organisations. A TRECA researcher (Sheridan) acted as group 
co-ordinator and facilitated contact between the group and the researchers, organised meetings and 
co-ordinated requests for input.

The group’s role was to: (1) review and provide input into study documentation; (2) review the prototype 
MMI and the various ‘host’ trial MMI content; (3) pilot questionnaires to ensure wording and length 
were appropriate; (4) advertise the study to relevant audiences; and (5) assist with reporting and 
disseminating TRECA findings, including contributing to publications and conference proceedings. Two 
members of the PPAG sat on the TRECA Study Advisory Group (SAG), and attended its meetings.
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The PPAG met regularly throughout the study, typically every 3 to 4 months. All members were 
also regularly asked for their opinions on various study design and conduct queries by e-mail and/
or telephone, and the group members were seen as valued and equal partners in the research; their 
views were considered with the same weight as those of the academic members of the study team. An 
hourly rate of payment for members for all contributions (such as attending meetings and reviewing 
documentation) was used, as opposed to daily rates, due to the varied time commitments and 
opportunities for involvement.

Evaluation of the impact of the Patient and Parent Advisory Group

The impact of the PPAG on the study was evaluated for discussion in a publication, to which all 
members were invited to contribute.129 Data regarding the impact, alongside the strengths and 
difficulties of involvement in TRECA were generated during three writing workshops involving members 
of the PPAG, the group co-ordinator and the chairperson. Themes and quotes were identified during 
these workshops and further developed using recorded minutes. Additionally, all feedback on the study 
received from members was recorded in full and summarised in a dedicated document, to keep track of 
member contributions and changes to the study.

Findings

Impact on the TRECA study
Group members fulfilled all aspects of their agreed roles, with most of the feedback being requested 
and received via e-mail. The feedback provided by members often improved the clarity of study 
documentation. For example, members edited text, alongside both an education expert coinvestigator 
(SH), and the research team, to ensure the content was appropriate for children, young people and 
families without compromising scientific accuracy. This collaborative approach was beneficial as 
people identified different aspects of the materials that could be improved. They also suggested 
modifications to participant information sheets to make them more visually appealing. The group was 
actively involved in reviewing animation storyboards and the written content for use in the prototype 
and ‘host’ trial MMIs, ensuring the language used was easily understood. They also contributed to 
discussions regarding the voiceovers for the MMI animations. When reviewing the MMIs, members 
were often able to highlight where concepts needed further explanation and suggest rewording 
or identify where images could be improved. For example, one of the animated characters in the 
prototype MMI wore a t-shirt with a skull and crossbones. This was changed after members expressed 
concern about including this image in information about a healthcare trial involving unwell CYP. 
Other examples included adding eyelashes to an image of an eyeball to make it more recognisable 
and editing text regarding blood samples to include an easier measure to visualise (e.g. a teaspoon of 
blood rather than 5 ml).

From a strategic point of view, young person and parent involvement in the running and conduct of 
the study was mostly achieved during SAG meetings. Although demonstrating impact from these 
meetings was more challenging, minutes showed that members made many insightful contributions. 
PPAG members also provided a letter of support for a study extension request to the funder, and were 
consulted on important study decisions via e-mail, such as which trials to accept as ‘host’ trials in the 
study. Regarding dissemination, members actively promoted the study at a variety of regional, national 
and international research and patient events, through their existing roles as patient research partners. 
Members also suggested suitable conferences at which to present TRECA work and have subsequently 
coauthored conference proceedings and a publication129 (with more planned). Members were 
particularly vocal about using social media to enhance the way in which the study engaged with people 
more broadly, for example, to open a study-specific Twitter account. While this was initially not a priority 
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for the researchers, listening and proactively responding to members was an important step in increasing 
the study visibility, which made members feel that they had made a positive impact:

The main impact the group has had on the study is challenging the view of the researchers and an 

example of this was when the group was in agreement that the study should have a Twitter Page as this 
was a multimedia based study but couldn’t use it to promote or advertise the study (Young person 02).

The impact of the group on the TRECA study is further summarised in Table 6, alongside any relevant 
barriers to impact which were identified by the study team.

Strengths and challenges of the PPAG process

While reflecting on their role within the PPAG, members also highlighted aspects that they thought were 
strengths of the model of involvement employed during the TRECA study, as well as challenges that 
were encountered.

Strengths

Researchers’ attitude to patient and parent involvement
The PPAG thought the study team appreciated the importance of PPI, which enabled them to express 
opinions openly and honestly. They also noted the importance of being treated with the same courtesies 
as the academic team members to ensure they felt valued. For example, those members of the PPAG 
who sat on the SAG appreciated the use of alphabetical ordering of meeting attendees on agendas as 
they felt this was more inclusive than including all academic members followed by PPAG members.

We really felt like part of a team, as we began our work on the study. To me [group co-ordinator]’s 
leadership of the group was an example of good PPI [Patient and Public Involvement] as she made us feel 
valued and an equal with a common aim (Parent 01).

PPI group felt very enthusiastic and cohesive, our contributions felt valued, so we were able to input 
into design and content, as well as the on the SAG [Study Advisory Group]. There was a feeling of 
egalitarianism so that even on the SAG, our opinions were listened to and taken on board (Parent 02).

Having a ‘PPI champion’ [PPI chairperson], who is a coapplicant of the project, who then champions and 
supports a wider group of PPI members [is important] (Young person 03).

TABLE 6 Impact of PPI on the TRECA study and relevant barriers encountered

Impact of PPI on the TRECA study Relevant barriers 

Improving the clarity of printed 
documentation

Difficulty incorporating suggestions when ‘host’ trial materials were 
already approved by RECs.

Reviewing multimedia and written MMI 
content

Based on the design of TRECA, contributions for the development of the 
MMIs in Phase 1 were focused on the study participants. If PPI members 
had different opinions, these were noted but not implemented.

Contributing to study design and governance 
decisions

No relevant barriers identified.

Promoting the study via social media or 
conferences

Due to the PPAG members’ other commitments, it was not possible 
for members to attend conferences at which the TRECA was being 
presented.

Contributing to the writing of presentations 
and publications from the study

No relevant barriers were identified.
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Motivation of members
While PPAG members were not formally involved in the development of the research question or 
protocol, all members felt the topic was important and were therefore committed to being involved.

From the outset I was excited to be part of the study. … I knew as soon as [child’s name] was diagnosed 
that I wanted to try and change things for others in a similar position to us. I wanted to make a direct 
impact, help to make a change for the better and it was important that this was not just tokenistic. 

(Parent 01)

Without doubt, my motivation for joining the group was inspired by the aim of the TRECA project, as I had 
been complaining quite vocally about how much I disliked how we provide information to patients about 
research – particularly for children, young people and their families. 

(Young person 03)

Members also felt that it was positive that all members of the group were motivated to be involved 
for the ‘right reasons’, meaning that they were there to contribute to the project. While members 
acknowledged the personal benefits of being involved, they thought this was secondary to their desire 
to influence the TRECA study.

Communication
The inclusion of a PPAG co-ordinator who took time to get to know members was highlighted as a 
strength. The role of the co-ordinator was particularly important in communicating to the group when 
their feedback had been incorporated, but also when it had not, and why:

I think that the TRECA team in York listened to us and made our opinions and suggestions real and valid. 
Interestingly, we did not always agree but I still felt that my views were being respected. 

(Parent 01)

Communicating roles at the beginning of the project was also viewed as an important step in enabling 
people to assess whether they have the capacity and capability to get involved:

Receiving all of this information upfront [e.g. Terms of Reference] was really important in helping me 
to decide whether or not to join the group. Given that I was about to commence the final few months 
of my undergraduate degree, without this information notably on the frequency of meetings and time 
commitment, I would have probably said no – and I would have missed out on so many wonderful 

opportunities to influence the project. 
(Young person 03)

The co-ordinator aimed to maintain communication throughout the study, with updates provided 
between meetings where possible. Members felt that continued contact was important to keep 
momentum going, particularly during quieter periods in the study.

Varied opportunities
Members appreciated the variety of ways they could be involved, including more traditional PPI (e.g. 
reviewing participant information) and wider opportunities (e.g. contributing to presentations and 
publications). In addition, the level at which members could be involved was flexible around individual needs 
and commitments. Everyone could be involved in different activities, but there was no pressure to do so.

By getting involved in TRECA, I have been able to learn new approaches, methods and opinions which 
have been an invaluable learning experience. I have also been privileged to be able to contribute to writing 
and editing different abstracts and papers, which have been incredibly useful, both from the preparation 
aspect of things, and also from having publications. 

(Young person 03)
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Expenses
It was important for inconveniences and out-of-pocket expenses to be minimised, for example, by 
printing meeting documentation for members, booking travel in advance and providing return stamped 
addressed envelopes when information was requested via post:

The PPI lead [coordinator] was wonderful in always thinking ahead so we never had to worry about 

booking trains, getting expense forms – everything was anticipated. 
(Parent 02)

Challenges

Logistics
Difficulties encountered during the process were largely logistical. Despite the flexibility of the 
PPAG with regards to scheduling, it was sometimes not possible to arrange a meeting due to other 
commitments including work, education, care or health-related factors. Occasionally, teleconferencing 
was used at meetings to reduce travel demands, but face-to-face meetings were preferred:

Being able to meet face-to-face was a huge benefit as you can react to people’s body language and pick 
up on thoughts and feelings of different people in the room.

 (Parent 01)

Members would also have liked to meet the wider SAG but due to competing work commitments this 
was difficult to achieve, especially as most members of the SAG joined meetings by phone.

While this is a logistical nightmare, it would have been beneficial for the entire TRECA PPI group to meet 
in person with the entire TRECA study team for a kick-off meeting at the start of the project. 

(Young person 03)

Payment
While transparency regarding expenses and payment was highlighted as a strength, there were some 
difficulties. This was largely due to the requirement for members to be officially employed on a casual 
basis by the University of York, to allow cash payment, which members preferred to vouchers. This had 
not been anticipated, and therefore not communicated to members at the outset. This had some negative 
impact upon members, as all payments were taxed. This may be particularly problematic for members 
who may be receiving carer or health-related state benefits, as well as members in full-time employment.

The way we were compensated for our time was complicated and affected my salary from my job. This is 
something that would in future make me say I’d rather not accept any money for my time. 

(Young person 02)

Appropriate membership
As the focus of the TRECA study was improving information for children, young people and their families, 
it was important to include members from each of these groups. While a younger child representative was 
invited to the group, there was no capacity to adapt materials and meetings to be suitable for them. It was 
discussed that when younger children’s input is needed, it may be preferable to involve a separate group 
of children (supported by their parents if necessary) to appropriately engage them. Members of the group 
also highlighted the need to be mindful of the inclusion of members with differing levels of experience of 
PPI and acknowledged that there is a need to approach hard-to-reach groups to ensure diversity.

Researcher reflections on the public involvement process
The TRECA research team thought the involvement of the PPAG was a highly positive addition 
to the study. The PPAG co-ordinator felt that being involved with the group also allowed them to 
develop as a researcher by improving their communication with patients and families and generating 
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an understanding of what factors are important to them and why. Nevertheless, engagement was 
not always straightforward and study-specific difficulties were identified. For example, due to the 
extensive use of participatory design in Phase 1 of the TRECA study, researchers occasionally found that 
incorporating feedback was difficult when Phase 1 study participants and PPAG members had differing 
opinions. Further, due to the embedded SWAT design of TRECA, MMIs for use in the ‘host’ trials were 
developed based on the existing participant information in the ‘host’ trials, many of which had already 
been approved by RECs and may have had prior PPI. Consequently, valid feedback from the PPAG could 
not always be incorporated into the MMIs. Sensitivity and honest dialogue were required to explain to 
members why it was not always possible to incorporate feedback. In turn, the researchers appreciated 
PPAG members’ attention to detail and the confidence with which they articulated their feedback. 
PPAG members were often able to highlight aspects that the research team may not have noticed or 
considered, especially on visual aspects or subtle but beneficial wording changes. For example, ‘once 
daily’ was changed to ‘once a day’.

From a practical perspective time and resource constraints and ongoing study developments meant 
that some of the researchers’ objectives for PPI could not be met. For example, it was not possible to 
include younger children on the PPAG and consequently the majority of PPAG members were older 
than the TRECA study target demographic (CYP aged 6–18 years). The research team had also planned 
to involve members as cofacilitators in focus groups within Phase 1. However, this was not possible 
mainly because study participants’ preferences were to take part in individual or joint interviews 
instead of focus groups. There were also some research governance issues related to whether PPAG 
members would need special permissions (such as an enhanced Disclosure and Barring Service check 
and a research passport) to assist with interviews. When focus groups did take place, their location or 
time was not convenient to PPAG members. It was hoped that members would be able to assist with 
presenting the work at conferences, but while they were invited to attend it was not possible due to 
conflicting schedules. These resource constraints were experienced despite allocating a dedicated 
group co-ordinator to liaise with PPAG members (though the co-ordinator also worked on other projects 
alongside this role).

Conclusion

Achieving successful patient and public (or parent) involvement was an important aim of the TRECA 
study. The work of the PPAG informed the content of the MMIs and enhanced their quality. While we 
have highlighted the difficulties encountered and discussed considerations for future PPI, we feel the 
level of involvement of the PPAG is a strength of the study and are grateful to members for the unique 
insight they have provided.
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Chapter 6 Phase 2 – summary features of the 
Phase 2 SWATS

Forearm Fracture Recovery in Children Evaluation (FORCE)

The Forearm Fracture Recovery in Children Evaluation (FORCE) trial was a NIHR Health Technology 
Assessment funded, multicentre trial seeking to improve the treatment of children (aged 4–16) who 
have a minor injury to their wrist, called a torus (or buckle) fracture.131 There are several options for the 
treatment of torus fractures that is, removable rigid splint, plaster cast immobilisation or flexible splints.

The aim of the FORCE trial was to evaluate the clinical- and cost-effectiveness of soft bandage 
immobilisation and immediate discharge compared to splint immobilisation. All children identified as 
potentially eligible for FORCE were eligible for TRECA. Individuals were randomised into FORCE on a  
1 : 1 basis, with age and centre as stratification variables (Tables 7–14).

TABLE 7 Summary of the host trials and SWATs

Trial 

Target 
sample 
size 

Expected 
TRECA sample 
size 

Type of 
randomisation 
in trial 

Type of randomisation in 
TRECA, generation method 

TRECA arms 
being used 

DMQs 
used 

FORCE 696 1071 Individual Cluster, random number 
generator153

PIS or MMI P/F

CHAMP-UK 289 413 Individual Individual, random number 
generator153

PIS, MMI or 
both

Y, P/F

THERMIC-3 94 118 Individual Individual, random number 
generator153

PIS, MMI or 
both

Y, O, 
P/F

BALANCE 66 100 Individual Individual, random number 
generator153

PIS, MMI or 
both

Y, P/F

BAMP 60 10 Individual Individual, random number 
generator153

PIS, MMI or 
both

O, P/F

UKALL-2011 40 50 Individual Individual, random number 
generator153

PIS, MMI or 
both

Y, O, 
P/F

O, Old; P/F, Parent or Family; Y, Young.

TABLE 8 Host trial retention time points

Trial Follow-up time points 
Time point for 
assessing retention 

FORCE 1 day, 3 days, 7 days, 21 days, 6 weeks 6 weeks

CHAMP-UK 6, 12, 18, 24 months (primary outcomes); 5 years post randomisation 6 months

THERMIC-3 3 months 3 months

BALANCE 16 weeks follow-up time point 16 weeks

BAMP 18 months and 3 years 18 months

UKALL-2011 After each course of intensive therapy and 3 monthly while on therapy 3 months
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TABLE 11 Summary of the SWAT participant recruitment procedures

Trial Procedure 

FORCE Children attending the hospital who met the inclusion criteria for FORCE were invited to take 
part. They were given the printed PIS or MMI, according to allocation. All patients/parents who 
were approached for participation were given the printed decision-making questionnaire (DMQ). 
Families were asked to return the questionnaires by FREEPOST envelope to the TRECA study 
team.
Recruitment to the FORCE SWAT was between February 2019 and July 2020.

CHAMP-UK Parents of children with myopia were recruited by community optometrists and paediatric 
ophthalmologists. All study materials for CHAMP-UK were created to accommodate children 
aged 6–12 years and their parents.
The parents and patients received a hard copy (PIS) or URL link (MMI) on a laminated card or, if 
preferred, were sent them by e-mail (including the URL for the MMI or as e-mail attachment for 
the PIS). DMQs were also sent either by post or e-mail, as preferred. Families returned completed 
DMQs by post (in Freepost envelopes to the study team) or digitally via Qualtrics survey tool to 
the University of York.61

Recruitment to the CHAMP-UK SWAT was between October 2019 and March 2021.

TABLE 9 Host trial baseline data collected for SWATs

Trial Baseline data collected 

FORCE Site, main trial allocation, age, gender, ethnicity, whether English is first language, deprivation index 
for home address

CHAMP-UK Site, main trial allocation, age, gender, ethnicity, parent/family who provides consent gender, 
deprivation index for home address

THERMIC-3 Main trial allocation, age, gender, deprivation index for home address

BALANCE Site, main trial allocation, age, gender, ethnicity, parent/family who provides consent gender, 
parent/family who provides consent age, whether English is first language of parent/family who 
provides consent, deprivation index for home address

BAMP Main trial allocation, age, deprivation index for home address

UKALL-2011 Site, main trial allocation, age, gender, ethnicity, parent/family who provides consent gender, 
deprivation index for home address

TABLE 10 Summary of the SWAT designs

Trial Swat design 

FORCE The FORCE SWAT used a two-arm (PIS or MMI), parallel-group, cluster RCT. Clusters were 23 
UK hospital Emergency Departments. According to cluster, participants received either a PIS or 
MMI – that is, each centre would either provide all their participants with PIS-only or MMI-only, 
depending on allocation

CHAMP-UK The SWAT within the CHAMP-UK trial had three arms, with individuals being randomised 1 : 1 : 1 
to PIS-only, MMI-only, or both MMI and PIS

THERMIC-3 The SWAT within the Thermic-3 trial had three arms, with individuals being randomised 1 : 1 : 1 
to PIS-only, MMI-only, or both PIS and MMI

BALANCE The SWAT used a three-arm, parallel-group, RCT. Participants were randomised 1 : 1 : 1 to the 
three TRECA arms: PIS-only, MMI-only, or both MMI and PIS

BAMP The SWAT within the BAMP trial had three arms, with individuals being randomised 1 : 1 : 1 to 
PIS-only, MMI-only, or both PIS and MMI

UKALL-2011 The SWAT used a three-arm, parallel-group, RCT. The eligible patients were randomised 1 : 1 : 1 
to PIS-only, MMI-only, or both MMI and PIS
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TABLE 12 Links to summaries of trial MMIs

Trial Summary (URL for MMI link) 

FORCE www.york.ac.uk/healthsciences/research/health-policy/research/force-summary/

CHAMP-UK www.york.ac.uk/healthsciences/research/health-policy/research/champ/

THERMIC-3 www.york.ac.uk/healthsciences/research/health-policy/research/thermic-summary/

BALANCE www.york.ac.uk/healthsciences/research/health-policy/research/balance/

BAMP www.york.ac.uk/healthsciences/research/health-policy/research/decision-making-projects/
trials-engagement-in-children/bampstudy/

UKALL-2011 www.york.ac.uk/healthsciences/research/health-policy/research/ukall/

Trial Procedure 

THERMIC-3 Potential participants were identified from operating theatre and clinic lists. Eligible patients 
from the Thermic-3 were randomised to one of the three SWAT arms (PIS, MMI, or MMI and 
PIS). Patients and/or parents were given at least 24 hours to decide whether to participate in 
the Thermic-3 trial. Approached patients and families were given a printed DMQ (and Freepost 
envelope to the TRECA study team) for completion.
Recruitment to the Thermic-3 SWAT was between September 2018 and March 2020.

BALANCE The research orthoptists pre-screened medical notes for potential eligible children. When patch-
ing or blurring treatment was indicated, the research team asked families whether they might be 
interested in taking part. Interested patients were randomised in the TRECA SWAT. Participants 
(or their family) were given a printed DMQ for return in FREEPOST envelopes.
Recruitment to the BALANCE SWAT was between October 2019 and March 2021.

BAMP Patients were approached via joint orthodontic clinics at Tameside and Glossop Integrated Care 
NHS Foundation Trust located in Manchester. The orthodontist or a research nurse spoke to 
eligible participants for BAMP during an orthodontic consultation. Those who were willing to 
consider randomisation within BAMP received, according to allocation, the MMI or the PIS or 
the MMI and PIS. The PIS was provided as printed sheets, which individuals could read during 
the consultation and take home. The MMI was provided on a tablet computer, which individuals 
could view during the consultation; they were also given a laminated card containing the URL of 
the MMI, to allow them to access it at home. All participants were also given a printed copy of 
the DMQ plus a Freepost envelope (sent to the TRECA study at the University of York).
Patients were given at least 1 week to decide to participate.
Recruitment to the BAMP SWAT was between March 2018 and May 2019.

UKALL-2011 After being given information about UKALL, patients had approximately 24 hours to decide 
whether to take part. Parents or patients were given the hard copy DMQ with a FREEPOST 
envelope, for return to the TRECA study team. Recruitment to the UKALL-2011 SWAT was 
between January 2019 and April 2019.

TABLE 11 Summary of the SWAT participant recruitment procedures (continued)

TABLE 13 Summary of trial PIS documents

Trial PIS summary 

FORCE The printed PIS had three versions, one for parents and two for children (younger and older). 
It was developed with PPI representatives. The PIS for parents was four pages and the child 
versions were two pages and one page, respectively.

CHAMP-UK The printed PIS had three versions, one for parents and two for children (of which one was a two 
pages picture booklet for those aged 6–7 years). It was developed with PPI representatives. The 
PIS for parents was seven pages.

continued
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Trial PIS summary 

THERMIC-3 The PIS was developed by the Thermic-3 trial team with feedback from the Generation R YPAG 
and approved by the NHS REC. Several versions were developed, including one for parents and 
three versions for children (7–10, 11–15 and 16–17 years). The length of the PIS ranged from 2 
to 7 pages depending on the age group.

BALANCE The PIS was the standard participant information sheet, which had three versions (< 6 years, 6–8 
years, parents). The PIS pages ranged from 1 to 9 pages according to age group.

BAMP The printed PIS was the standard participant information sheet, which had two versions, one 
for parents and one for children. It was developed with PPI representatives and approved by 
NHS REC. The PIS for parents was 7 pages and the children’s PIS was eight pages (one page for 
Patients’ Assent Form).

UKALL-2011 The PIS in the UKALL-2011 trial was the standard participant information sheet comprising 
age-appropriate information for children and young adults with ALL and LBL (under 8, 8–12 
years, 13–15 years, 16 plus and parents). The PIS ranged from 4–9 pages according to age group.

TABLE 13 Summary of trial PIS documents (continued)

TABLE 14 Summary of trial MMI content

Trial MMI summary 

FORCE Two versions of the MMI were developed for the FORCE trial (one for children 6–11 years, and 
another for adolescents and parents). The MMIs contained all written content of the PIS, with 
text amended to improve clarity when required. The MMIs were viewed on a tablet computer at 
the hospital. The resource included five short video animations, each lasting 45–60 seconds and 
12 short ‘talking head’ videos: five with a study investigator; three with a research nurse; plus 
one with an adolescent and three with parents of children who had taken part in similar studies, 
each lasting 15–50 seconds and describing different aspects of the trial. The MMI content was 
organised on six main web pages.

CHAMP-UK Two MMI versions (child and parents) were developed and included five short video animations, 
each lasting 45–80 seconds. The parents’ MMI contents were organised on six main web pages: 
‘Home page’; ‘About the Study’; ‘Taking part’; ‘After the trial’; ‘Questions’; ‘Contacts’. The MMI 
for children had similar but less content under the six headings. The MMI for children included 
19 ‘talking head’ videos: from the study investigator (13), children (5) and a parent from a similar 
study (1). The parents’ MMI included 19 ‘talking head’ videos: from the study investigator (14), 
parents (3) and children from a similar study (2). All clips lasted under 1 minute and described 
different aspects of the trial.

THERMIC-3 Three versions of the MMI for different ages of children and adolescents were developed. The 
multimedia resources were provided as a link (on laminated card), which could be viewed either 
at the hospital or at home. The resource included five short video animations, each lasting 45–60 
seconds and 34 short ‘talking head’ videos. The number of talking head videos varied by age of 
intended user. The ‘talking head’ video clips were recorded with four individuals: a trial investiga-
tor, a research nurse, a parent, and a patient involved in a similar cardiac surgery study. Each clip 
lasted 10–80 seconds, describing different aspects of the trial.

BALANCE Two versions of the MMIs were created for children and parents. The MMIs included five short 
animation videos, each lasting 45–60 seconds. The parents’ MMI was organised on six main 
pages: ‘Home page’; ‘About the Study’; ‘Taking part’; ‘After the trial’; ‘Questions’; ‘Contacts’. The 
MMI for younger children had similar contents as the parents. Both MMIs included 16 ‘talking 
head’ videos: study investigator (13), plus a young adult (1) and parent (2) from previous study. 
Each clip lasted 20 seconds to 4 minutes, describing different aspects of the trial.

BAMP The MMI text addressed the patient rather than the parent (e.g. ‘your treatment’ rather than 
‘their treatment’). The resource also included five short animation videos, each lasting 45–60 
 seconds (‘Summary of the key aspects of the BAMP trial’; ‘Why do we do trials?’; ‘What are 
trials?’; ‘Who’s in a trial team’; ‘Assent and consent’), and 17 short ‘talking head’ videos, featuring 
three individuals (10 with the trial principal investigator; 4 with an adolescent who had received 
bone anchored maxillary protraction; 3 with a parent of a child who had received bone anchored 
maxillary protraction), each lasting 15–50 seconds and describing different aspects of the 
trial and clinical procedures. The MMI content was organised on six main web pages with the 
following headings: ‘Home page (including summary animation)’; ‘About the trial’; ‘Taking part’; 
‘After the trial’; ‘Questions’; ‘Contacts’.
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Trial MMI summary 

UKALL-2011 The different versions of the MMIs were created for younger and older patients/parents and 
according to type of leukaemia or lymphoma. The MMIs also included five short animation 
videos, each lasting 45–80 seconds. The parents’ MMI contents were organised on six main web 
pages: ‘Home page’; ‘About the Study’; ‘Taking part’; ‘After the trial’; ‘Questions’; and ‘Contacts’. 
The younger age group MMI had less content under each heading.
The MMIs for younger patients included 17 ‘talking head’ videos: with the study investigator (16) 
and a parent of a child from a similar study (1). The MMIs for older patients and parents included 
22 ‘talking head’ videos: from the study investigator (18) parents of a child from a similar study 
(4). Each clip lasted 20 seconds to 3 minutes and described different aspects of the trial.

TABLE 14 Summary of trial PIS documents (continued)

Low-dose atropine eye drops to reduce progression of myopia in children  
(CHAMP-UK)

This host trial (CHAMP-UK) was a multicentre, randomised, double-blind, placebo-controlled trial with  
2 : 1 allocation to atropine versus placebo, investigating whether low-dose atropine reduces progression 
of myopia in UK children.132 Randomisation into this trial was done using a minimisation algorithm, 
where the unit of randomisation was the patient, not eye, and centre, ethnicity and severity of myopia 
were used.

Myopia (also known as short-sightedness) is a very common eye condition that causes poor vision when 
looking at distant objects, but close objects can be seen clearly. It can be corrected with glasses, contact 
lenses or laser eye surgery but myopic eyes have an increased risk of developing comorbidities, such as 
glaucoma,133 retinal detachment and blindness.134

Cycloplegic agents, such as atropine, significantly reduce myopic progression135 and are widely used in 
some East Asian countries for treating children with myopia, however, the mechanism by which they act 
is unknown. In several countries (especially China) children with myopia are now treated routinely with 
low-dose atropine eye drops. However, in the UK, these drops are not available and there have been no 
trials to determine their efficacy especially in white populations. Besides, myopia onset and progression 
are known to be influenced by ethnicity and environment, it is not clear how effective this atropine 
treatment would be for slowing myopic progression in UK children.

This trial recruited children aged 6–12 years with myopia of –0.50 diopters (D) or greater in both eyes. 
The TRECA CHAMP-UK SWAT was run in four NHS trusts (Belfast, Glasgow, Cambridge, Moorfields Eye 
Hospital). The CHAMP-UK trial was funded by the NIHR Efficacy and Mechanism Evaluation Programme 
(ISRCTN 99883695; Eudract Number: 2017-004108-23; NCT03690089)136 (see Tables 7–14).

Intermittent Antegrade Warm Blood versus Cold Blood Cardioplegia in Children 
Undergoing Open Heart Surgery (Thermic-3)

The Thermic-3 trial was funded through the British Heart Foundation (CH/1992027/7163 and 
CH/17/1/32804) the NIHR Bristol Biomedical Research Centre.137 Thermic-3 was a single-centre 
(Bristol Royal Hospital for Children, UK) RCT seeking to improve the outcomes of children undergoing 
surgical repair of congenital heart defects, involving cardiopulmonary bypass (CPB). Surgical repair of 
congenital heart defects can require the use of CPB and stopping the heart. Cardioplegia is used to stop 
the heart and provide myocardial protection during surgery.138–141 Hypothermic cardioplegia solution is 
usually used in paediatric patients, however studies have confirmed the effectiveness of intermittent 
warm-blood cardioplegia (IWBC) in adults.142,143
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The Thermic-3 trial investigated the effects of IWBC versus cold-blood cardioplegia (CBC) on clinical 
and biochemical outcomes after paediatric congenital heart surgery. CYP (aged < 1 to 18 years) 
about to undergo surgery for the correction of a congenital heart problem were approached about 
the trial. Participants were randomly allocated 1 : 1 to cold-blood or warm-blood cardioplegia, where 
randomisation was stratified by the risk adjustment for congenital heart surgery (RACH) score  
(see Tables 7–14).

Randomised Controlled Trial to Determine Safety of and Adherence With a New 
‘Binocularly Balanced Viewing’ Treatment for Unilateral Amblyopia Compared With 
Standard Treatment (BALANCE)

BALANCE was funded by the charity Action for Medical Research.144 Lazy eye or amblyopia is the most 
common eye disorder in children, which occurs when one eye becomes weaker than the other, resulting 
in poor vision. The condition affects 2–4% of children and is the most common cause of vision loss.145,146

Current treatment is glasses, followed by either occlusion or blurring with eye drops of the better-seeing 
eye. However, only two-thirds of children achieve near-normal vision in the amblyopic eye with these 
treatments.147,148 In this trial, the children with unilateral amblyopia aged 3–8 years were randomly 
allocated to either a Nintendo 3DSXL console with blurred movies, or standard patching/blurring 
eye-drop. The BALANCE trial ran in two NHS Trusts: Moorfields Eye Hospital NHS Foundation Trust 
(City Road, St Georges and Northwick Park Hospital), and Bedfordshire Community Eye Clinics (Essex 
Partnership University Trust). Participants were randomised on a 1 : 1 basis to the two treatments, with 
randomisation stratified by type of amblyopia and centre (see Tables 7–14).

Bone Anchored Maxillary Protraction (BAMP) trial

The BAMP trial was a single-centre trial funded by DB Orthodontics (UK) (ISRCTN93900866).149,150 BAMP 
recruited children and adolescents aged 11–14 years with a condition called ‘reverse bite’, when the child’s 
lower jaw projects further forwards than is usual. An operation to correct this problem is usually undertaken 
after the age of 17. The BAMP procedure, which is not currently in routine use in the UK, involves day-case 
surgery under general anaesthetic and the insertion of mini-plates and elastics, to correct the jaw position. 
The elastics remain in place for 6–8 months. The BAMP trial had two arms: random allocated on a 1 : 1 basis 
either to having the surgery at age 11–14 or no treatment (with the potential to have surgery at the age of 
17+). Gender was used as a stratification variable in the randomisation. Potential participants were referred 
to the specialist centre by orthodontic practitioners (see Tables 7–14).

United Kingdom National Randomised Trial For Children and Young Adults With 
Acute Lymphoblastic Leukaemia and Lymphoma 2011 (UKALL)

UKALL-2011 was a multicentre RCT for children (under 8 years) and young adults (< 25 years) with 
acute lymphoblastic leukaemia (ALL) and lymphoblastic lymphoma (LBL).151 UKALL-2011 was a two-part 
study (induction and maintenance). TRECA was involved in the second part, interim maintenance and a 
maintenance phase, which contained two randomisations. Children in this phase had already taken part 
in the first induction phase trial.152

In the interim maintenance phase, patients received either standard interim maintenance or high-dose 
methotrexate, to evaluate whether a higher dose methotrexate is better at preventing relapse. Following 
the 9-weeks interim maintenance phase, they moved on to the maintenance phase (12 weeks), in 
which they were randomised again to have standard maintenance with or without pulses, or high-
dose methotrexate maintenance with or without pulses. UKALL-2011 was funded by Leukaemia and 
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Lymphoma Research (ISRCTN64515327; Eudract Number: 2010-020924-22).151 In total, 7 of the 11 

UK hospitals that were recruiting patients to UKALL-2011, were included in the TRECA SWAT, although 
TRECA randomisation happened at only two hospitals (Glasgow and Manchester). Cytogenetic risk and 
minimal residual disease level, National Cancer Institute Risk, and early morphologic response were used 
as stratification variables (see Tables 7–14).

The BAMP substudy

The BAMP substudy used the setting and materials of the BAMP trial. However, these were applied in 
a hypothetical trial setting, with adolescents who were awaiting orthodontic treatment being asked to 
imagine themselves considering participation in the BAMP trial (as above). They were randomly allocated 
(1 : 1) to receive either printed or MMI information (Table 15).

TABLE 15 Summary of the BAMP substudy

Trial BAMP substudy summary 

SWAT design The study used a two-arm, parallel-group, individually RCT design. Participants were 
asked to imagine being approached about participation in the BAMP trial of orthodontic 
treatment. Unlike the BAMP trial, the substudy used 1 : 1 allocation to PIS-only or MMI-
only and did not evaluate MMI and PIS.

Procedure Adolescents attending for orthodontic treatment were asked by the orthodontist or nurse 
to take part while they were in the waiting area. After giving consent they were randomly 
allocated. They were given a copy of the printed PIS or the MMI on a tablet computer. 
They were given a printed copy of the DMQ about the information they received. 
Recruitment to the BAMP substudy SWAT was between June 2019 and March 2020.

Summary (URL for MMI link) www.york.ac.uk/healthsciences/research/health-policy/research/
decision-making-projects/trials-engagement-in-children/bampstudy/

PIS and MMI summary The PIS and MMI were the same as for the BAMP SWAT (see Tables 13 and 14).
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Chapter 7 Phase 2 – results of the individual 
SWATs

Chapters 7 and 8 report the results of the SWATs undertaken in Phase 2 of the study. Chapter 7 

reports the results of the seven individual studies undertaken within Phase 2 of TRECA: the six 
SWATs plus the BAMP substudy. Chapter 8 reports the meta-analyses of the SWATs, which are the 
TRECA study’s main results.

For each SWAT we have reported a CONSORT diagram showing recruitment to the host trial and 
retention to the selected time point. Baseline characteristics of age, gender and deprivation [based 
on national Index of Multiple Deprivation (IMD) decile for the patient’s home address] have also been 
reported for patients recruited to the host trial.

The effect of information format has been evaluated by comparing MMI-only with PIS-only (to assess 
the effect of replacement provision), which is the primary analysis, using a modified intention-to-treat 
(ITT) analysis.

Secondary analyses are also reported:

• MMI and PIS versus PIS-only on trial recruitment
• MMI-only versus PIS-only on trial retention
• MMI and PIS versus PIS-only on trial retention.

The DMQ total scores have been analysed according to TRECA allocation in three ways: first, all DMQs 
per arm; second, only fully completed DMQs per arm; third, only DMQs for participants who were 
randomised within the host trial. Individual item analysis of the DMQs has also been undertaken when 
sufficient data were available. Finally, free text comments on the DMQs have been reported, according 
to the allocated SWAT arm.

Statistical analysis has firstly used a modified ITT approach, with participants analysed according to their 
randomly allocated arm but after the removal of any participants who were subsequently found to be 
ineligible for the host trial.

We have also undertaken a per-protocol analysis, in which participants have been analysed only if they 
received the information in the format as randomly allocated.

The FORCE SWAT

Trial recruitment
Twenty-three hospital sites recruited patients within the TRECA SWAT for FORCE. This SWAT used 
cluster randomisation and a two-arm allocation of information (PIS-only and MMI-only). Eleven of the 
sites were randomly allocated to PIS and 12 sites to MMI.

A total of 1410 participants met the inclusion criteria for FORCE (728 at PIS sites and 681 at MMI sites), 
and 959 (68.0%) patients consented to the FORCE trial (see Figure 2 CONSORT diagram). It was not 
possible for a participant to receive a different format to their allocation, and so no per-protocol analysis 
was undertaken. Furthermore, there was no MMI and PIS arm in this SWAT, and so the effect of MMI 
and PIS versus PIS-only was not possible.
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Recruitment centre randomised in FORCE SWAT

(n = 23)

Recruitment centre randomised to MMI

(n = 12)

Allocated to MMI

(n = 681)

Recruitment centre randomised to PIS

(n = 11)

Allocated to PIS only

(n = 729)

Did not consent to FORCE

(n = 245)

Did not consent to FORCE

(n = 206)

Participants consented to FORCE

(n = 484, 66.4%)

Participants consented to FORCE

(n = 475, 69.8%)

Participants retained in FORCE at 6 weeks

(n = 481, 99.4%)

Participants retained in FORCE at 6 weeks

(n = 473, 99.6%)

FIGURE 2 CONSORT diagram for the FORCE SWAT.

Primary analysis (MMI-only, PIS-only: intention to treat)
Of the 728 participants in the PIS arm, 484 consented to the trial (66.4%), compared to 475 of the 681 
participants in the MMI arm (69.7%). A mixed-effects logistic regression model gave an OR = 1.35 (95% 
CI 0.76 to 2.40; p = 0.30), suggesting a small increase in recruitment in the MMI arm, but which is not 
statistically significant.

The baseline characteristics for participants who consented to the FORCE trial are reported in Table 16.

Trial retention
Of the 959 participants who were randomised into FORCE, 954 (99.5%) reached the 6 weeks outcome 
follow-up time point [PIS: n = 481 (99.4%); MMI: n = 473 (99.6%)]. The logistic regression analysis 
model was adjusted for TRECA allocation, FORCE allocation and age. The logistic regression gave an 
OR of 1.14 (95% CI 0.11 to 12.32; p = 0.91), showing a very small benefit favouring the MMI arm but a 
difference that was not statistically significant.

Decision-Making Questionnaires
Decision-Making Questionnaires were received from 308 participants: 259 from those who consented 
to the FORCE trial and 49 from those who declined consent. The DMQ return rate was 27.0% among 
consenters and 10.9% among decliners.

Mean scores were almost identical in the MMI and PIS arms and the adjusted mean difference (AMD) 
was not statistically significant: AMD = 0.07 (95% CI –1.08 to 1.22; p = 0.91).

When the DMQs were analysed for only those participants who completed the measure, the means 
remained the same and the AMD was similarly not statistically significant: AMD = 0.11 (95% CI –0.95 to 
1.19).
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The DMQs were received from 259 participants who consented to the FORCE trial. These showed a 
very small difference favouring the PIS arm but the difference was not statistically significant: AMD: 
–0.10 (95% CI –1.30 to 1.11; p = 0.88). See Appendix 1, Tables 27–30 for analyses.

Individual DMQ item analysis
The nine individual DMQ questions were analysed post hoc. A difference was found on one of the nine 
items: on Q1 ‘the information I saw about the FORCE trial was easy to understand’ was given higher 
ratings by participants who received the MMI information (median MMI score 4, median PIS score 3; 
Z-statistic 2.60; p = 0.010).

Scores on the remaining eight DMQ questions showed no difference between the MMI and PIS arms. 
See Appendix 3 for analysis table.

Decision-Making Questionnaires ‘free text’ comments
There were 32 responses to Question 10 (‘any additional information they would have wanted’): 
22/154 (14.3%) in the MMI group and 10/170 (5.9%) in the PIS group, although seven of the responses 
(PIS n = 1; MMI n = 6) related to the FORCE trial itself rather than the trial information. Responses 
about the information were highly varied and included: possible disadvantages of taking part (four 
respondents); questionnaire follow-up timing and frequency (two respondents); washing the bandage 

TABLE 16 Baseline characteristics for participants who consented to the FORCE trial

 PIS-only (n = 484) MMI-only (n = 475) Overall (n = 959) 

Age (child)

 n (n missing) 484 (0) 475 (0) 959 (0)

 Mean (SD) 9.3 (2.8) 9.0 (3.0) 9.1 (2.9)

Gender (child), n (%)

 Male 302 (62.4) 280 (59.0) 582 (60.7)

 Female 182 (37.6) 195 (41.1) 377 (39.3)

Ethnicity, n (%)

 Asian/Asian British 66 (13.6) 31 (6.5) 97 (10.1)

 Black/African/Caribbean/Black British 28 (5.8) 20 (4.2) 48 (5.0)

 White 361 (74.6) 408 (85.9) 769 (80.2)

 Mixed/multiple ethnic groups 10 (2.1) 9 (1.9) 19 (2.0)

 Other ethnic group 15 (3.1) 6 (1.3) 21 (2.2)

 Not stated 4 (0.8) 1 (0.2) 5 (0.5)

English as first language, n (%)

 Yes 439 (90.7) 452 (95.2) 891 (92.9)

 No 43 (8.9) 23 (4.8) 66 (6.9)

 Missing 2 (0.4) 0 (0.0) 2 (0.2)

Deprivation index for home address decile

 n (missing) 484 (0) 474 (1) 958 (1)

 Median (p25, p75) 5 (2, 7) 4 (2, 7) 4 (2, 7)
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(two respondents); current standard practice for this fracture; as well as more general evaluations (‘no, it 
was all explained really well’).

Question 11 (‘identify aspects of information that were explained well’) was answered by 167 
participants [96/154 (62.3%)] in the MMI group and [71/170 (41.8%)] in the PIS group. However, four 
participants used Q11 to fault rather than praise the information (PIS n = 1; MMI n = 3).

Approximately 1 in 8 (12.4%) of those answering Question 11 stated that ‘all’ or ‘everything’ was 
explained well (18 in the PIS group and 19 in the MMI group). Of the remaining respondents, Q11 
comments fell into eight categories: ‘the FORCE trial’; relationship with clinical staff; treatment 
preference; randomisation/opt out; advantages and disadvantages; future benefits of the FORCE 
trial; and the rationale for the FORCE trial. Comments from some participants fell into more than 
one category.

For Question 12 (‘do you have any other comments?’) there were responses from 17/158 (10.8%) 
participants in the PIS group and 27/152 (17.8%) participants in the MMI group. Comments varied 
but in several cases, the response was used to explain their decision whether or not to take part in the 
FORCE trial.

There were two notable post hoc findings. Firstly, 13 (4.0%) ‘free text’ respondents mentioned the 
age-appropriateness or age-suitability of the trial information. Among those allocated to the MMI there 
were 10 comments, all of them positive. In those allocated to the PIS there were three comments on 
age-suitability (one negative and two positive).

Secondly, among participants allocated to the MMI information, 13 mentioned the use of video in the 
‘free text’ comments. Video animations and talking head videos were a key element of the MMIs. Eight 
evaluations were positive: for example, ‘helpful video’; ‘I liked … video showing what RCTs are’; ‘the video 
was … clear about the different types of treatment’; and ‘involving kids in watching the videos makes them feel 
more involved’. However, two comments were negative: ‘the videos didn’t have subtitles and it was hard to 
hear in the hospital’; and ‘the videos were harder to access due to slow wi-fi and no service at (the hospital)’. 
A further two comments were mixed or neutral: ‘video was a good visual tool, but very minimalistic and not 
a great deal of detail or content’ and ‘the video could include what paperwork and questionnaire will need to 
be undertaken’.

The CHAMP-UK SWAT

Trial recruitment
Participants were recruited at four sites for TRECA within the CHAMP-UK SWAT. In total, 208 
participants were randomised within TRECA: 68 PIS, 69 MMI and 71 both MMI and PIS.

Seven participants (3.4%) were subsequently found to be ineligible for CHAMP-UK, and so the analysis 
comprises 201 participants: 65 PIS, 68 MMI and 68 both MMI and PIS. Ninety-six (47.8%) of the 201 
participants were consented to the CHAMP-UK trial (see Figure 3 for CONSORT diagram).

Given the procedure for participants to access information in this SWAT, it was not possible for a 
participant to receive a different format of information to their allocation, and so no per-protocol 
analysis was done.

Primary analysis (MMI-only, PIS-only: modified ITT)
In the MMI arm 38 out of 68 participants consented to CHAMP-UK (55.9%), compared to 28 out of 65 
(43.1%) in the PIS arm. A logistic regression model produced an OR = 1.67 (95% CI 0.84 to 3.32;  
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p = 0.14), suggesting that those in the MMI arm were more likely to be recruited, but this result was not 
statistically significant.

The baseline characteristics for participants who consented to the CHAMP-UK trial are reported in 
Table 17.

Secondary analysis (MMI and PIS, PIS-only: modified ITT)
There were similar recruitment rates for the combined MMI and PIS (30/68; 44.1%) and the PIS-only 
arms (28/65; 43.1%). A logistic regression model produced an OR = 1.04 (95% CI 0.53 to 2.07; p = 0.90), 
suggesting a very small increase in the odds of being recruited for those receiving both MMI and PIS, 
but the result was not statistically significant.

Trial retention
Of the 96 participants who consented to CHAMP-UK through TRECA, 89 (92.7%) completed their 
follow-up: 26 PIS (92.9%, of 28), 34 MMI (98.5%, of 38) and 29 MMI and PIS (96.7%, of 30).

The retention analysis for PIS versus MMI was adjusted for TRECA allocation (PIS or MMI), severity of 
myopia (≥ 3D, or < 3D) and ethnicity (white or non-white), as these were used in the minimisation for 
the host trial randomisation. Trial site was also used in the minimisation but was omitted in this analysis 
because it allowed the inclusion of more participants in the model. It was not possible to adjust for host 
trial allocation, as this was not available at the time of analysis (CHAMP-UK was a double-blind trial 
and had not been analysed when the SWAT data were needed). The results were an OR of 1.11 (95% CI 
0.12 to 10.27; p = 0.92), which suggest a small positive benefit to retention for those who received MMI 
compared to the PIS, however, the results were not statistically significant.

When analysing the retention rate for PIS-only compared to combined MMI and PIS, the model 
was only adjusted for TRECA allocation, to improve accuracy of results, by increasing the number of 
participants. An OR of 2.23 was found (95% CI 0.19 to 26.06; p = 0.52), which suggests a benefit to 
retention when the MMI was used alongside the PIS, compared to PIS alone, but again the result is not 
statistically significant.

Decision-Making Questionnaires
Decision-Making Questionnaires were received from 81 participants: 55 from those who consented to 
the CHAMP-UK trial and 16 from those who declined consent. The DMQ return rate was 27.4% among 
consenters and 15.2% among decliners.

The results indicate that mean DMQ scores were 2.5 points higher in the PIS arm when compared to the 
MMI arm, with the results statistically significant (n = 57; AMD: –2.43; 95% CI –4.61 to –0.24; p = 0.03). 
When the combined MMI and PIS arm was compared with the PIS-only arm, mean DMQ scores were 
2.2 points higher in the PIS arm, and the difference is statistically significant (n = 50; AMD: –2.11; 95% 
CI –4.23 to 0.01; p = 0.05).

Analysing only those participants who had fully completed the DMQ measure, the same pattern of 
results is evident: scores were 2.6 points higher in the PIS arm than in the MMI arm (n = 56; AMD: 
–2.53; 95% CI –4.73 to –0.32; p = 0.03) and scores were 2.5 points higher in the combined MMI and PIS 
arm than in the PIS-only arm (n = 48; AMD: –2.38; 95% CI –4.52 to –0.23; p = 0.03). Both differences 
are statistically significant.

When analysing only those participants who consented to the host trial, the same pattern of differences 
is maintained. However, the differences are not statistically significant. MMI-only versus PIS-only: n = 

41; AMD: –1.12; 95% CI –3.58 to 1.34; p = 0.36. Combined MMI and PIS versus PIS-only: n = 33; AMD: 
–1.26; 95% CI –3.81 to 1.29; p = 0.32. See Appendix 2, Tables 31–34 for analyses.
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Individual DMQ item analysis
When comparing the MMI-only with the PIS-only arms of this trial, statistically significant differences 
were found for three questions.

Participants who received the PIS information were more likely to give higher ratings to Q5 ‘The possible 
disadvantages of taking part in the CHAP-UK trial were made clear in the information’ (Z-statistic = 
2.81; p = 0.005).

The PIS recipients were also more likely to give higher ratings to Q8 ‘I am confident that I have made 
the right decision about whether or not my son or daughter should take part in the CHAMP-UK study’ 
(Z-statistic = 2.69; p = 0.008).

Participants who received the PIS were also more likely to give higher ratings to Q9 ‘In all, the 
information about the CHAMP-UK trial helped me make my decision about whether or not my son or 
daughter should take part’ (Z-statistic = 2.68; p = 0.012).

The ratings on the remaining six question items showed no differences between the information arms. 
See Appendix 6 for analysis tables.

When the individual DMQ items were compared for the combined MMI and PIS arm compared with 
the PIS-only arm, a statistically significant difference was noted for one of the nine questions. On item 
nine ‘In all, the information about the CHAMP-UK trial helped me make my decision about whether or 
not my son or daughter should take part’ the median scores were four in the PIS-only arm and three 

TABLE 17 Baseline characteristics for participants who consented to the CHAMP-UK trial

 PIS (n = 29) MMI (n = 38) MMI and PIS (n = 29) Overall (n = 96) 

Age (child)

 n (n missing) 29 (0) 37 (1) 29 (0) 95 (1)

 Mean (SD) 8.8 (1.5) 9.2 (1.8) 9.4 (1.5) 9.2 (1.6)

Gender (child), n (%)

 Male 15 (51.7) 18 (47.4) 18 (62.1) 51 (53.1)

 Female 14 (48.3) 19 (50.0) 11 (37.9) 44 (45.8)

 Missing 0 (0.0) 1 (2.6) 0 (0.0) 1 (1.0)

Ethnicity, n (%)

 Asian/Asian British 6 (20.7) 4 (10.4) 1 (3.5) 11 (11.5)

 Black/African/Caribbean/Black British 2 (6.9) 1 (2.6) 1 (3.5) 4 (4.2)

 White 14 (48.3) 25 (65.8) 23 (79.3) 62 (64.6)

 Mixed/multiple ethnic groups 1 (3.5) 6 (15.8) 0 (0.0) 7 (7.3)

 Other ethnic group 5 (17.2) 0 (0.0) 4 (13.8) 9 (9.4)

 Not stated/missing 1 (3.5) 2 (5.2) 0 (0.0) 3 (3.1)

Gender (parent), n (%)

 Male 12 (41.4) 8 (21.1) 12 (41.4) 32 (33.3)

 Female 16 (55.2) 29 (76.3) 17 (58.6) 62 (64.6)

 Missing 0 (0.0) 1 (2.6) 0 (0.0) 1 (1.0)
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in the combined MMI and PIS arm (Z-statistic 2.24; p = 0.048). There were no statistically significant 
differences found for the other eight DMQ items.

The Thermic-3 SWAT

Of the 153 participants who were randomised within the Thermic-3 SWAT, 147 were subsequently 
found to be eligible. Of these, 78 (53.1%) went on to consent to the Thermic-3 trial. Broken down 
by randomised TRECA allocation we have the following: PIS 24 out of 47 (51.1%); MMI 32 out of 49 
(65.3%); MMI and PIS 22 out of 51 (43.1%).

A number of participants did not receive their allocated information (Table 18):

• of the 49 participants randomised to MMI-only, three received the PIS-only, four received the MMI 
and PIS and eight received no information

• of the 47 participants randomised to PIS-only, five received no information
• of the 51 participants randomised to MMI and PIS, four received PIS-only and eight received 

no information.

The flow of participants through the Thermic-3 SWAT are reported in the CONSORT diagram  
(Figure 4).

Trial recruitment

Primary analysis (MMI-only, PIS-only: modified intention to treat)
The recruitment rate was 51.1% in the PIS arm (24/47), compared to 65.3% in the MMI group (32/49). 
The modified ITT primary analysis gave an OR of 1.80 (95% CI 0.79 to 4.10; p = 0.16), showing that the 
MMI produced an increase in the recruitment rate, but this did not reach statistical significance.

Baseline characteristics for those participants who consented to the Thermic-3 trial are reported in Table 18.

Secondary analysis (MMI-only, PIS-only: per protocol)
The recruitment rates when looking at per-protocol analysis was 57.1% in the PIS arm (24/42), and 
79.4% in the MMI arm (27/34). The per-protocol analysis gave an OR of 2.89 (95 CI% 1.03 to 8.11; 
p = 0.04), showing that the MMI produced an increase in the rate of recruitment, which reached 
statistical significance.

Secondary analysis (MMI and PIS, PIS-only: modified ITT)
In the combined MMI and PIS arm the recruitment rate was 43.1% (22/51), and the rate in the PIS-
only arm was 51.1% (24/47). The ITT secondary analysis yielded an OR of 0.73 (95% CI 0.33 to 1.61; 
p = 0.43), showing that the combination of MMI and PIS did not produce any increase in the rate 
of recruitment.

Secondary analysis (MMI and PIS, PIS-only: per protocol)
When considering only those who received their allocated intervention, the recruitment rates were 
53.9% in the MMI and PIS group (21/39) and 57.1% in the PIS-only arm (24/42). The per-protocol 
analysis had an OR of 0.88 (95% CI 0.36 to 2.10; p = 0.77), showing that the combination of MMI and 
PIS did not produce any increase in the rate of recruitment.

Trial retention
Of the 78 participants who consented to Thermic-3, 72 (93.5%) reached the 3-month time point: PIS: 
n = 21 (87.5%); MMI: n = 30 (93.8%); MMI and MMI and PIS: n = 21 (95.5%). The analysis models for 
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Randomised in Thermic-3 SWAT

(n = 153)

Allocated to PIS only

(n = 49)

Not eligible for Thermic-3

(n = 2)
Not eligible for Thermic-3

(n = 2)
Not eligible for Thermic-3

(n = 2)

Eligible for Thermic-3

(n = 47)
Eligible for Thermic-3

(n = 49)
Eligible for Thermic-3

(n = 51)

Received study information (n = 42)
• Received PIS only, n = 42
• Received MMI, n = 0
• Received PIS & MMI, n = 0
Received no study information (n = 5) 

Received study information (n = 41)
• Received PIL only, n = 3
• Received MMI, n = 34
• Received PIL & MMI, n = 4
Received no study information (n = 8) 

Received study information (n = 43)
• Received PIL only, n = 4
• Received MMI, n = 0
• Received PIL & MMI, n = 39
Received no study information (n = 8) 

Did not consent to Thermic-3

(n = 23)

Participants consented to Thermic-3

(n = 24, 51.1%)

Participants retained in Thermic-3

at 3 months

(n = 21, 87.5%)

Participants retained in Thermic-3

at 3 months

(n = 30, 93.8%)

Participants retained in Thermic-3

at 3 months

(n = 21, 95.5%)

Participants consented to Thermic-3

(n = 32, 65.3%)
Participants consented to Thermic-3

(n = 22, 43.1%)

Did not consent to Thermic-3

(n = 17)
Did not consent to Thermic-3

(n = 29)

Allocated to MMI only

(n = 51)
Allocated to PIL & MMI

(n = 53)

FIGURE 4 CONSORT diagram for recruitment and retention in the Thermic-3 SWAT.
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Thermic-3 are adjusted for RACH and TRECA allocation only, as host trial allocation was not available at 
the time of analysis.

The logistic regression gave an OR of 1.62 (95% CI 0.20 to 12.98; p = 0.65), showing a higher retention 
rate in the MMI arm but the difference did not reach statistical significance.

The retention rate for combined MMI and PIS was 95.5% (21/22), compared to that of PIS-only 87.5% 
(21/24), showing a higher retention rate in the MMI and PIS arm but the difference did not reach 
statistical significance: OR = 2.05 (95% CI 0.17 to 24.64; p = 0.57).

Decision-Making Questionnaires
Decision-Making Questionnaires were received from 17 participants: 12 from those who consented to 
the Thermic-3 trial and five from those who declined consent. The DMQ return rate was 21.8% among 
consenters and 7.2% among decliners.

Mean scores were 2.3 points higher in the MMI-only than PIS-only arm but the difference did not reach 
statistical significance: AMD = 0.73 (95% CI –5.34 to 6.80; p = 0.80). When comparing the MMI and PIS 
arm with the PIS-only arm, mean scores were 1.2 points lower in the combined arm, but the difference 
was not statistically significant: AMD = 0.72 (95% CI –10.43 to 7.52; p = 0.72).

Comparing the scores for those who fully completed the DMQ measure, mean scores were 0.9 points 
higher in the MMI-only than PIS-only arm but the difference did not reach statistical significance: AMD 
= 1.35 (95% CI –5.06 to 7.75; p = 0.65). When comparing the MMI and PIS arm with the PIS-only 
arm, mean scores were 0.5 points lower in the combined arm, but the difference was not statistically 
significant: AMD = 0.50 (95% CI –10.72 to 9.72; p = 0.91).

Comparing the scores for those who consented to the Thermic-3 trial, mean scores were 0.9 points 
higher in the MMI-only than PIS-only arm but the difference did not reach statistical significance: AMD 
= 0.90 (95% CI –3.11 to 4.91; p = 0.62). When comparing the MMI and PIS arm with the PIS-only 
arm, mean scores were 3.2 points higher in the combined arm but the difference was not statistically 
significant: AMD = –2.30 (95% CI –9.09 to 4.49; p = 0.42). See Appendix 3, Tables 35–37 for analyses.

Decision-Making Questionnaires ‘free text’ comments
All participants’ responses have been categorised according to the information format actually received.

TABLE 18 Participant baseline characteristics for those randomised to the Thermic-3 trial

 PIS-only (n = 47) MMI-only (n = 49) MMI and PIS (n = 51) Overall (n = 147) 

Age (child)

 n (missing) 47 (0) 49 (0) 51 (0) 147 (0)

 Median (p25, p75) 0.75 (0.25, 4.33) 0.5 (0.33, 3.33) 0.91 (0.33, 3.75) 0.67 (0.33, 3.75)

Gender (child), n (%)

 Male 30 (64) 28 (57) 33 (65) 91 (62)

 Female 17 (36) 21 (43) 18 (35) 56 (38)

Deprivation index for home address decile

 n (missing) 47 (0) 49 (0) 51 (0) 147 (0)

 Median (p25, p75) 4 (1, 8) 5 (2, 6) 2 (1, 6) 4 (1, 7)
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There were three responses to Question 10 (‘any additional information they would have wanted’), 
requesting the inclusion of an internet link to the completed study in the adult population, and the 
standard approach. Eleven participants provided comments for Question 11 (‘which aspects were 
explained well?’): many stating that everything was explained well (n = 5). In response to Question 12 
(‘do you have any other comments?’) three participants made comments, including one referring to the 
risk of harm in the trial (from a participant who did consent to the Thermic-3 trial).

The BALANCE SWAT

Trial recruitment
Three sites were involved in the TRECA recruitment for the BALANCE SWAT, and they assessed a total 
of 25 patients as eligible for randomisation in TRECA: 9 to MMI, 6 to PIS, and 10 to both MMI and PIS.

Subsequently four participants were found to be ineligible for BALANCE, and so the recruitment 
analysis has been conducted on 21 participants: 8 in the MMI arm, 4 in the PIS arm, and 9 in the MMI 
and PIS arm. A regression model was not fitted to any of the recruitment data due to a small sample size, 
and lack of variation between the outcomes. See Appendix 4 for analysis tables.

The flow of participants through the Thermic-3 SWAT are reported in the CONSORT diagram  
(Figure 5).

The baseline characteristics for participants who consented to the BALANCE trial are reported in 
Table 19.

Trial retention
Of the 20 participants who consented to the BALANCE trial via TRECA, 18 were still involved at their 
follow-up (90%). This was 75% of those in the PIS arm (3/4), 100% in the MMI arm (8/8), and 88% in the 
MMI and PIS arm (7/8).

Due to the limited sample size, it was not possible to run the regression model adjusting for type 
of amblyopia (anisometropic, strabismic, or both) which was a stratification variable in the host trial 
randomisation, and as such the models have been run adjusting only for TRECA allocation.

When comparing PIS-only with combined MMI and PIS there is an OR of 2.33 (95% CI 0.11 to 50.98; 
p = 0.59), suggesting that those who received both MMI and PIS were more likely to still be in the trial 
than those who only received PIS, although this difference is not statistically significant.

Due to the 100% retention rate in the MMI arm, and the limited sample size, it was not possible to fit a 
regression model for the comparison of MMI with PIS.

Decision-Making Questionnaires
It was not possible to link the DMQ and recruitment data for one site in the BALANCE SWAT, and due 
to the low numbers in the SWAT arms, a full table has not been generated. Overall, 13 DMQs were 
received, 4 from younger participants and 9 from those who completed the ‘parents/ family’ version of 
the questionnaire. See Appendix 4, Tables 38 and 39 for analyses.

The BAMP SWAT

Trial recruitment
Participants were recruited through one site for TRECA in the BAMP SWAT, and 10 patients were 
randomised. They were allocated to receive a PIS (n = 3), MMI (n = 3) or both MMI and PIS (n = 4).
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Randomised in BALANCE SWAT

(n = 25)

Allocated to PIS only

(n = 6)

Not eligible for BALANCE

(n = 2)
Not eligible for BALANCE

(n = 1)
Not eligible for BALANCE

(n = 1)

Eligible for BALANCE

(n = 4)
Eligible for BALANCE

(n = 8)
Eligible for BALANCE

(n = 9)

Received study information (n = 4)
• Received PIS only, n = 4
• Received MMI, n = 0
• Received PIS & MMI, n = 0
Received no study information (n = 0) 

Received study information (n = 8)
• Received PIL only, n = 0
• Received MMI, n = 8
• Received PIL & MMI, n = 0
Received no study information (n = 0) 

Received study information (n = 9)
• Received PIL only, n = 0
• Received MMI, n = 0
• Received PIL & MMI, n = 9
Received no study information (n = 0) 

Did not consent to  BALANCE

(n = 0)

Participants consented to BALANCE

(n = 4, 100%)

Participants retained in BALANCE

at 3 months

(n = 3, 75%)

Participants retained in BALANCE

at 3 months

(n = 8, 100%)

Participants retained in BALANCE

at 3 months

(n = 7, 87.5%)

Participants consented to BALANCE

(n = 8, 100%)
Participants consented to BALANCE

(n = 8, 89%)

Did not consent to  BALANCE

(n = 0)
Did not consent to  BALANCE

(n = 1)

Allocated to MMI only

(n = 9)
Allocated to PIL & MMI

(n = 10)

FIGURE 5 CONSORT diagram for recruitment and retention in the BALANCE SWAT.
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Nine of the 10 patients received the allocation that they were randomised to receive, although one 
participant randomised to the PIS-only arm stated that they had received MMI and PIS.

Of the 10 patients, 8 (80%) went on to be consented to the BAMP trial. Due to limited sample size, no 
regression models were fitted to these data.

The flow of participants through the BAMP SWAT are reported in the CONSORT diagram (Figure 6).

The baseline characteristics for participants who consented to the BAMP trial are reported in Table 20.

Primary analysis (MMI-only, PIS-only: modified ITT)
All of the MMI patients were randomised into the BAMP host trial (100.0%), compared to only one out 
of three in the PIS arm (33.3%).

TABLE 19 Baseline characteristics for participants who consented to the BALANCE trial

 PIS-only (n = 4) MMI-only (n = 8) MMI and PIS (n = 9) Overall (n = 21) 

Age (child)

 n (n missing) 4 (0) 8 (0) 8 (1) 20 (1)

 Median (p25, p75) 5 (4, 5) 6 (5.5, 6) 5.5 (5, 6) 6 (5, 6)

Gender (child), n (%)

 Male 1 (25.0) 5 (62.5) 4 (44.4) 10 (47.6)

 Female 3 (75.0) 3 (37.5) 4 (44.4) 10 (47.6)

 Missing 0 (0.0) 0 (0) 1 (11.1) 1 (4.8)

Gender (parent), n (%)

 Male 0 (0.0) 2 (25.0) 2 (22.2) 4 (19.1)

 Female 4 (100.0) 6 (75.0) 6 (66.7) 16 (76.2)

 Missing 0 (0.0) 0 (0.0) 1 (11.1) 1 (4.8)

Ethnicity, n (%)

 White 3 (75.0) 5 (62.5) 1 (11.1) 9 (42.9)

 Non-white 1 (25.0) 3 (37.5) 7 (77.8) 10 (47.6)

 Missing 0 (0.0) 0 (0.0) 1 (11.1) 1 (4.8)

English as first language, n (%)

 Yes 3 (75.0) 7 (87.50) 7 (77.8) 17 (81.0)

 No 1 (25.0) 1 (12.5) 1 (11.1) 3 (14.3)

 Missing 0 (0.0) 0 (0.0) 1 (11.1) 1 (4.8)

Deprivation index for home address decile

 n (n missing) 3 (1) 7 (1) 8 (1) 18 (3)

 Median (p25, p75) 5 (5, 9) 3 (2, 4) 3 (3, 5.5) 3.5 (3, 5)



6
6

N
IH

R Journals Library 
w

w
w

.jo
u

rn
a

lslib
ra

ry
.n

ih
r.a

c
.u

k

PH
A

SE 2 – RESU
LTS O

F TH
E IN

D
IV

ID
U

A
L SW

ATS

Randomised in BAMP SWAT

(n = 10)

Allocated to PIS only

(n = 3)

Not eligible for BAMP

(n = 0)
Not eligible for BAMP

(n = 0)
Not eligible for BAMP

(n = 0)

Eligible for BAMP

(n = 3)
Eligible for BAMP

(n = 3)
Eligible for BAMP

(n = 4)

Received study information (n = 3)
• Received PIS only, n = 2
• Received MMI, n = 0
• Received PIS & MMI, n = 1
Received no study information (n = 0) 

Received study information (n = 3)
• Received PIL only, n = 0
• Received MMI, n = 3
• Received PIL & MMI, n = 0
Received no study information (n = 0) 

Received study information (n = 4)
• Received PIL only, n = 0
• Received MMI, n = 0
• Received PIL & MMI, n = 4
Received no study information (n = 0) 

Did not consent to BAMP

(n = 2)

Participants consented to BAMP

(n = 1, 33%)

Participants retained in BAMP at 3 months

(n = 0, 0%)
Participants retained in BAMP at 3 months

(n = 2, 66.7%)
Participants retained in BAMP at 3 months

(n = 3, 75%)

Participants consented to BAMP

(n = 3, 100%)
Participants consented to BAMP

(n = 4, 100%)

Did not consent to BAMP

(n = 0)
Did not consent to BAMP

(n = 0)

Allocated to MMI only

(n = 3)
Allocated to PIL & MMI

(n = 4)

FIGURE 6 CONSORT diagram for recruitment and retention in the BAMP SWAT.
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TABLE 20 Participant baseline characteristics for those who consented to the BAMP trial

 PIS-only (n = 1) MMI-only (n = 3) MMI and PIS (n = 4) Overall (n = 8) 

Age (child)

 n (n missing) 1 (0) 3 (0) 4 (0) 8 (0)

 Median (p25, p75) – (–,–) 12 (11, 12) 12.5 (12, 13) 12 (11.5, 12.5)

Gender (child), n (%)

 Male – (–) 1 (33.3) 2 (50.0) 3 (37.5)

 Female – (–) 2 (66.7) 2 (50.0) 5(62.5)

Deprivation index for home address decile

 n (n missing) 1 (0) 3 (0) 4 (0) 8 (0)

 Median (p25, p75) – (–,–) 6 (6, 8) 2.5 (1.5, 6) 4.5 (1.5, 7)

Secondary analysis (MMI-only, PIS-only: per protocol)
All three MMI patients received their allocated intervention, and were randomised into BAMP (100.0%). 
Two of the three PIS patients received only PIS, and one of the two was randomised into BAMP (50.0%).

Secondary analysis (MMI and PIS, PIS-only: modified ITT)
Similarly to the primary analysis, all those in the MMI and PIS group were randomised (100.0%), but only 
one of in the PIS-only group (33.3%).

Secondary analysis (MMI and PIS, PIS-only: per protocol)
Only two of the three PIS-only patients received this intervention, and one was randomised into BAMP 
(50.0%). Of the four patients allocated to receive PIS + MMI, they all received that intervention, and 
were all randomised into BAMP (100.0%).

Trial retention
Of the eight participants who were randomised into BAMP, seven (87.5%) were retained at 3 months 
[PIS: n = 1 (100%, n = 1); MMI: n = 3 (100.0%, n = 3); MM and PIS: n = 3 (75.0%, n = 4)]. It was not 
possible to fit a logistic regression model to this data due to the small sample.

Decision-Making Questionnaires analysis
There was no difference in DMQ means between the MMI and PIS, or between the combined MMI and 
PIS and the PIS-alone arms.

All DMQ respondents fully completed the measure. See Appendix 5, Tables 40 and 41 for analyses.

The UKALL-2011 SWAT

Four patients were included in the TRECA SWAT in UKALL-2011; one in the MMI arm, two in the PIS 
arm and one in the MMI and PIS arm. The one patient in the MMI group did not receive this allocation 
and was found post randomisation not to be eligible for UKALL due to a clinical decision. Thus, the 
included patients are: two PIS and one MMI and PIS. It was not possible to fit a regression model for any 
of the recruitment date for this trial.

Trial recruitment
The flow of participants through the UKALL-2011 SWAT is indicated in Figure 7.
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(n = 0)
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Received no study information (n = 0) 

Received study information (n = 0)
• Received PIL only, n = 0
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• Received PIL & MMI, n = 0
Received no study information (n = 0) 

Received study information (n = 1)
• Received PIL only, n = 0
• Received MMI, n = 0
• Received PIL & MMI, n = 1
Received no study information (n = 0) 

Did not consent to UKALL

(n = 0)

Participants consented to UKALL

(n = 2, 100%)

Participants retained in UKALL at 3 months

(n = 2, 100%)
Participants retained in UKALL at 3 months

(n = 0, 0%)
Participants retained in UKALL at 3 months

(n = 1, 100%)

Participants consented to UKALL

(n = 0, 0%)
Participants consented to UKALL

(n = 1, 100%)

Did not consent to UKALL

(n = 0)
Did not consent to UKALL

(n = 0)

Allocated to MMI only

(n = 1)
Allocated to PIL & MMI

(n = 1)

FIGURE 7 CONSORT diagram for the UKALL-2011 SWAT.
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Primary analysis (MMI-only, PIS-only: modified ITT)
There were no patients in the MMI-only arm. Both of those in the PIS-only group were randomised into 
UKALL-2011 (100.0%).

Secondary analysis (MMI-only, PIS-only: per protocol)
There were no patients in the MMI-only arm. Both of those in the PIS-only group received the correct 
intervention and randomised into UKALL-2011 (100.0%).

Secondary analysis (MMI and PIS, PIS-only: modified ITT)
Both of the patients who were allocated to PIS-only were randomised into the trial (100.0%), as was the 
one patient who received the MMI and PIS (100.0%).

Trial retention
All participants that were recruited into the UKALL SWAT were retained at three months (2/2 PIS, 1/1 
MMI and PIS). It was not possible to fit a model to this data.

Decision-Making Questionnaires
Questionnaires were received from all three participants who were correctly consented to the UKALL-
2011 trial. Given the small volume of data, no statistical comparisons were undertaken. See Appendix 6, 

Tables 42–44 for analyses.

The BAMP substudy

Decision-Making Questionnaires
Decision-Making Questionnaires were received from all 104 participants, of whom 103 had fully 
completed the measure. Mean scores were 1.1 points higher in the MMI arm, although the difference 
was not statistically significant: AMD = 1.08 (95% CI –0.59 to 2.75; p = 0.20).

When analysing only those participants who completed all items of the measure, mean scores remained 
1.1 points higher in the MMI arm, and the difference was similar not statistically significant: AMD = 1.06 
(95% CI –0.63 to 2.74; p = 0.22). See Appendix 7 for analysis tables.

Individual DMQ item analysis
Analysis of the nine individual questions on the DMQ indicated that participants who received the MMI 
were more likely to give higher ratings on Q1 ‘The information I saw about the BAMP trial was easy to 
understand’: Z-statistic = –3.03, p = 0.002. Participants in the MMI group were also more likely to give 
higher ratings on Q8 ‘I am confident that I have made the right decision about whether or not to take 
part in the BAMP trial’: Z-statistic = –2.00, p = 0.044. The scores on the remaining seven DMQ items 
showed no statistical differences between the two groups. See Appendix 7, Tables 45–47 for analyses.

Decision-Making Questionnaires ‘free text’ comments
In total, 63 of the 104 respondents (60.6%) made at least one positive comment about the information 
(34 in the MMI group; 29 in the PIS group). Three respondents made negative comments about the 
information (one in the MMI group and two in the PIS group).

In answer to Question 10, ‘Was there anything you wanted to know about the BAMP trial but which 
wasn’t included in the information you saw?’ 15 participants (14.4%) replied ‘yes’ (eight in the MMI 
group; seven in the PIS group), although 17 participants provided responses (nine MMI; eight PIS). In the 
PIS group, six respondents would have liked more information on a variety of aspects, including three 
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who wanted to know more about possible harms of treatment. One would have liked the inclusion of 
images to aid understanding. In the MMI group, the responses were similarly varied.

To Question 11, ‘Can you tell us which aspect(s) about BAMP was explained well in the information 
you saw?’ 64 (61.5%) participants responded: 34 in the MMI group and 30 in the PIS group. Responses 
were highly varied. In the PIS group, five participants mentioned the benefits and disadvantages of 
the surgery, while another three mentioned its potential benefits. Five participants commented on the 
description of the process; that is, what would happen. One made a very negative comment about the 
PIS (‘It is a lot of writing and not attractive to read and it is boring’). In the MMI group, 12 participants 
mentioned the description of the process, while four mentioned the advantages and disadvantages. Five 
participants mentioned the videos as being helpful, and one praised the MMI ‘interface’.

To Question 12 (‘any other comments?’), there were two responses in the PIS group (both negative: ‘I 
think it isn’t very attractive’; ‘As a mother I feel this is a lot of information for his age group’) and there 
were eight responses in the MMI group, of which six made positive comments (‘the information was 
explained clearly …’; ‘very understandable …’; ‘helps me understand the BAMP trial’; ‘the vodcast/
cartoons were useful’; ‘easy to navigate and understand’; ‘helpful when trying to understand how the 
trial helps’), with one negative comment (‘the main reason of the trial was hard to understand’) and 
one question.
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Chapter 8 Phase 2 – meta-analysis of SWAT 
data

Chapter 8 reports the meta-analysis of data from the TRECA SWATs, including data on recruitment, 
retention and decision-making.

Phase 2 of TRECA included six SWATs within host trials. Unfortunately, it was not possible to run logistic 
regression models for three of the SWATs, due to a lack of sample size (for BAMP and UKALL-2011) 
and a lack of variation in outcome data (for BALANCE). Consequently, the meta-analysis comprises data 
from three SWATs: FORCE, Thermic-3 and CHAMP-UK (Table 21).

Trial recruitment

Multimedia information resource-only versus PIS-only
The pooled results of the modified ITT data show that those CYP who received MMI-only information 
were more likely to be recruited into a trial than those who received PIS-only information: pooled  
OR = 1.54 (95% CI 1.05 to 2.28; p = 0.03), which is statistically significant. The width of the 95% 
confidence interval indicates considerable uncertainty about the true effect of the intervention. 
The statistical heterogeneity in the meta-analysis (I2) was 0% (see Figure 8 for a forest plot of the 
meta-analysis).

TABLE 21 Recruitment rate and results of the modified ITT analysis, by SWAT arm, for each trial, and overall results

Trial PIS MMI MMI and PIS Overall MMI vs. PISa 

MMI and PIS vs. 
PISa 

BAMP 1/3
(33.3%)

3/3
(100.0%)

4/4
(100.0%)

8/10
(80.0%)

– –

BALANCE 4/4
(100.0%)

8/8
(10.00%)

8/9
(88.9%)

20/21
(95.2%)

–

CHAMP 28/65
(43.1%)

38/68
(55.9%)

30/68
(44.1%)

96/201
(47.8%)

OR: 1.67
95% CI
(0.84 to 3.32)
p = 0.14

OR: 1.04
95% CI
(0.53 to 2.07)
p = 0.90

FORCE 484/729
(66.4%)

475/681
(69.8%)

– 959/1410
(68.0%)

OR: 1.35
95% CI (0.76 to 2.40)
p = 0.30

–

THERMIC-3 24/47
(51.1%)

32/49
(65.3%)

22/51
(43.1%)

77/139
(55.4%)

OR: 1.80
95% CI (0.79 to 4.10)
p = 0.16

OR: 0.73
95% CI  
(0.33 to 1.61)
p = 0.43

UKALL 2/2
(100.0%)

– 1/1
(100.0%)

3/3
(100.0%)

– –

Pooled 543/850
(63.9%)

556/809  
(68.7%)

65/133  
(48.9%)

1164/1792 
(65.0%)

OR: 1.54
95% CI
(1.05 to 2.28)
p = 0.03

OR: 0.89
95% CI
(0.53 to 1.50)
p = 0.67

a PIS is the reference class.
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Combined MMI and PIS versus PIS-only
Those participants randomly allocated to the combined MMI and PIS arms were less likely to be 
recruited than those in the PIS-only arms: the pooled OR = 0.89 (95% CI 0.53 to 1.50; p = 0.67), but 
the difference is not statistically significant. The meta-analysis included data from only two SWATs 
(CHAMP-UK and Thermic-370) because the FORCE SWAT did not include a combined MMI and PIS arm 
(see data in Table 21 and forest plot in Figure 9).

Per-protocol analysis of MMI-only versus PIS-only
It was not possible to undertake a meta-analysis of per-protocol analyses as the only available data were 
from the Thermic-3 SWAT. Participants in the FORCE and CHAMP-UK SWATs could not receive an 
information intervention different to the one they had been allocated (Table 22).

Trial retention

Multimedia information resource-only versus PIS-only
The pooled results of the trial retention analysis suggest that retention rates were higher in the MMI-
only arm compared to PIS-only, although the difference was not statistically significant: OR = 1.29 (95% 
CI 0.36 to 4.65; p = 0.70). Statistical heterogeneity (I2) was zero (see Table 23 and Figure 10).

 Study with 95%  CI (%) 
Odds ratio           Weight

1 2 4

Heterogeneity: T2 = 0.00, I2 = 0.00%, H2 = 1.00

Test of θ i = θ i :  Q(2) = 0.40, p = 0.82

Test of θ  = 0 : z = 2.20, p = 0.03

FIGURE 8 Forest plot of the modified ITT trial recruitment analysis for MMI-only compared with PIS-only. (The figure 
includes data from two published studies.154,155)

 Study with 95%  CI (%) 
Odds ratio            Weight

1/2 1 2

Heterogeneity: T2 = 0.00, I2 = 0.00%, H2 = 1.00

Test of θ i = θ j :  Q(1) = 0.45, p = 0.50

Test of θ  = 0 : z = –0.42, p = 0.67

FIGURE 9 Forest plot of the modified ITT trial recruitment analysis for MMI and PI compared with PIS-only. (The figure 
includes data from two published studies.154,155)
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TABLE 23 Retention rate and results of the analysis, by arm, for each trial, and overall

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

BAMP 0/1
(0%)

2/3
(66.7%)

3/4
(75.0%)

5/8
(63%)

– –

BALANCE 3/4
(75.0%)

8/8
(100%)

7/8
(87.5%)

18/20
(90%)

– OR: 2.33
95% CI (0.11 to 
50.98)
p = 0.59

CHAMP 26/28 (92.9%) 34/38
(89.5%)

29/30
(96.7%)

89/96
(93%)

OR: 1.11
95% CI (0.12 to 
10.27)
p = 0.92

OR: 2.23
95% CI (0.19 to 
26.06)
p = 0.52

FORCE 481/484
(99.4%)

473/475
(99.6%)

– 954/959
(99.5%)

OR: 1.14
95% CI (0.11 to 
12.32)
p = 0.91

–

THERMIC-3 21/24
(87.5%)

30/32
(93.8%)

21/22
(95.5%)

72/77
(94%)

OR: 1.62
95% CI (0.20 to 
12.98)
p = 0.65

OR: 2.05
95% CI (0.17 to 
24.64)
p = 0.57

UKALL 2/2
(100.0%)

– 1/1
(100.0%)

3/3
(100.0%)

– –

Pooled 533/543 
(98.2%)

574/556 
(98.4%)

61/65 (93.8%) 1141/1164 
(98.0%)

OR: 1.29
95% CI (0.36 to 
4.65)
p = 0.70

OR: 2.18
95% CI (0.48 to 
10.00)
p = 0.31

TABLE 22 Recruitment rate and results of the per-protocol analysis, by arm, for each trial

Trial PIS MMI MMI and PIS Overall MMI vs. PIS 
MMI and PIS 
vs. PIS 

BAMP 1/2
(50.0%)

3/3
(100.0%)

4/4
(100.0%)

8/9
(88.9%)

– –

BALANCE 4/4
(100.0%)

8/8
(100.0%)

8/9
(88.9%)

20/21
(95.2%)

– –

THERMIC-3 24/42 (57.1%) 27/34 (79.4%) 21/39 (53.9%) 72/115 (62.6%) OR: 2.89
95% CI  
(1.03 to 8.11)
p = 0.04

OR 0.88
95% CI  
(0.36 to 2.10)
p = 0.77

UKALL 2/2
(100.0%)

– 1/1
(100.0%)

3/3
(100.0%)

– –

Pooled 31/50 (62.0%) 38/45 (84.4%) 34/53 (64.2%) 103/148 (69.6%) – –

Combined MMI and PIS versus PIS-only
Participants randomly allocated to the combined MMI and PIS arms were more likely to be retained in 
the trials than those in the PIS-only arms but the difference was not statistically significant (pooled  
OR = 2.18; 95% CI 0.48 to 10.00; p = 0.31). Heterogeneity (I2) was 0% (see Figure 11 for forest plot).
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Decision-Making Questionnaires
The meta-analysis of the DMQs is limited to the parent/family version of the questionnaire because 
there were insufficient data for meta-analyses of the younger child and older child versions.

Table 24 presents the results of the DMQs for those participants from whom a score could be calculated. 
Group summary data have been omitted when the number of participants is small. Meta-analyses have 
been undertaken when this was possible. The results for the BAMP substudy have been included in 
Tables 24 and 25, but these data have not been included in meta-analyses because they were derived 
from a hypothetical trial setting rather than a SWAT.

Overall, for those participants who completed the parent/family version, those in the MMI-only arms 
were found to have lower total DMQ scores than those in the PIS-only arms: pooled AMD = –0.79 
(95% CI –2.80 to 1.22; p = 0.44), although the difference is not statistically significant. Statistical 
heterogeneity was moderately high (I2 = 53.6%).

Similarly, participants in the combined MMI and PIS arms had lower total DMQ scores than those in the 
PIS-only arms when completing the parent/family version: pooled AMD = –2.07 (95% CI –4.13 to 0.01; 
p = 0.05), which is borderline statistically significant. Statistical heterogeneity was zero (I2 = 0%).

Forest plots for both the parent/family DMQ comparisons for all patients who completed it can be seen 
in Figures 12 and 13.

 Study with 95%  CI (%) 

BALANCE 2.33 [0.11, 50.98] 24.32

CHAMP 2.23 [0.19, 26.06] 38.29

THERMIC-3 2.05 [0.17, 24.64] 37.39

Overall 2.18 [0.48, 10.00]

Odds ratio            Weight

1/8 1/2 2 8 32

Heterogeneity: T2 = 0.00, I2 = 0.00%, H2 = 1.00

Test of θ i = θ i :  Q(2) = 0.00, p = 1.00

Test of θ  = 0 : z = 1.01, p = 0.31

FIGURE 11 Forest plot of the retention analysis for combined MMI and PIS compared with PIS-only. (The figure includes 
data from two published studies.154,155)

 Study with 95%  CI (%) 
Odds ratio            Weight

1/8 1/2 2 8

Heterogeneity: T2 = 0.00, I2 = 0.00%, H2 = 1.00

Test of θ i = θ i :  Q(2) = 0.07, p = 0.96

Test of θ  = 0 : z = 0.39, p = 0.69

FIGURE 10 Forest plot of the trial retention analysis for MMI-only compared with PIS-only. (The figure includes data from 
two published studies.154,155)
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TABLE 24 Decision-Making Questionnaire mean and standard deviation for each trial, by TRECA allocation, and version of 
the DMQ, and results of the comparisons

Trial PIS MMI Both Overall MMI vs. PISa Both vs. PISa 

BAMP substudy
(Older)

Older:
N = 52
27.0 (4.3)

Older:
N = 52
28.1 (4.2)

– Older:
N = 104
27.5 (4.3)

Older:
N = 104
AMD: 1.08
(–0.59, 2.75)
p = 0.20

–

BAMP
(Older)

Older:
N = 3
29.0 (8.9)

Older:
N = 3
33.7 (2.1)

Older:
N = 4
31.3 (4.4)

Older:
N = 10
31.3 (5.4)

Older:
N = 6
AMD: 1.67
95% CI
(–24.59 to 27.92)
p = 0.85

Older:
N = 7
AMD: –0.75
95% CI
(–22.88 to 21.37)
p = 0.93

BALANCE
(Young and P/F)

Young:
–
P/F:
–

Young:
–
P/F:
–

Young:
–
P/F:
–

Young:
N = 4
8.8 (2.2)
P/F:
N = 9
30.1 (4.0)

Young:
–
P/F:
–

Young:
–
P/F:
–

CHAMP
(Young and P/F)

Young:
–
P/F:
N = 26
32.2 (3.4)

Young:
–
P/F:
N = 31
29.7 (4.6)

Young:
–
P/F:
N = 24
30.0 (3.8)

Young:
N = 1
–
P/F:
N = 81
30.6 (4.1)

Young:
–
P/F:
N = 57
AMD: –2.43
95% CI
(–4.61 to –0.24)
p = 0.03

Young:
–
P/F:
N = 50
AMD: –2.11
95% CI
(–4.23 to 0.01)
p = 0.05

FORCE
(P/F)

P/F:
N = 157
31.2 (4.9)

P/F:
N = 151
31.3 (4.5)

– P/F:
N = 308
31.3 (4.7)

P/F:
N = 308
AMD: 0.07
95% CI
(–1.08 to 1.22)
p = 0.91

–

THERMIC-3
(all three)

Young:
–
Older:
–
P/F:
N = 8
29.5 (6.9)

Young:
–
Older:
–
P/F:
N = 6
31.8 (4.4)

Young:
–
Older:
–
P/F:
N = 3
28.3 (4.9)

Young:
–
Older:
–
P/F:
N = 17
30.1 (5.7)

Young:
–
Older:
–
P/F:
N = 14
AMD: 0.73
(–5.34 to 6.80)
p = 0.80

Young:
–
Older:
–
P/F:
N = 11
AMD: 0.72
(–10.43 to 7.52)
p = 0.72

UKALL
(all three)

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
N = 2
19.5 (2.1)
P/F:
N = 3
21.3 (14.6)

– –

Pooled Young:
–
Older:
N = 4
26.3 (9.1)
P/F:
N = 217
31.0 (4.9)

Young:
–
Older:
N = 3
33.7 (2.1)
P/F:
N = 166
31.0 (5.6)

Young:
–
Older: N = 5
29.2 (6.0)
P/F:
N = 28
30.0 (4.0)

Young:
N = 5
9.4 (2.4)
Older:
N = 12
29.3 (6.7
P/F:
N = 411
30.9 (5.1)

Young:
–
Older:
–
P/F
AMD: –0.79
95% CI
(–2.80, 1.22)
p = 0.44

Young:
–
Older:
–
P/F
AMD: –2.07
95% CI
(–4.13 to –0.01)
p = 0.05

a PIS is reference group; not all DMQ responses could be associated with an allocation and so summaries may exclude some 
responses. The BAMP substudy data have not been included in the summaries because the setting was hypothetical.
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TABLE 25 Decision-Making Questionnaire results by arm, including only participants who fully completed the measure

Trial PIS MMI Both Overall MMI vs. PISa Both vs. PISa 

BAMP substudy
(Older)

Older:
N = 51
27.0 (4.4)

Older:
N = 52
28.1 (4.2)

– Older:
N = 104
27.5 (4.3)

Older:
N = 103
AMD: 1.06
(–0.63 to 2.74)
p = 0.22

–

BAMP
(Older)

Older:
N = 3
29.0 (8.9)

Older:
N = 3
33.7 (2.1)

Older:
N = 4
31.3 (4.4)

Older:
N = 10
31.3 (5.4)

Older:
N = 6
AMD: 1.67
95% CI
(–24.59 to 
27.92)
p = 0.85

Older:
N = 7
AMD: –0.75
95% CI
(–22.88 to 
21.37)
p = 0.93

BALANCE
(Y and P/F)

Young:
–
P/F:
–

Young:
–
P/F:
–

Young:
–
P/F:
–

Young:
N = 4
8.8 (2.2)
P/F:
N = 9
30.1 (4.0)

Young:
–
P/F:
–

Young:
–
P/F:
–

CHAMP
(Young and P/F)

Young:
–
P/F:
N = 26
32.2 (3.4)

Young:
–
P/F:
N = 30
29.6 (4.7)

Young:
–
P/F:
N = 22
29.7 (3.8)

Young:
N = 1
–
P/F:
N = 78
30.5 (4.2)

Young:
–
P/F:
N = 56
AMD: –2.53
95% CI
(–4.73 to –0.32)
p = 0.03

Young:
–
P/F:
N = 48
AMD: –2.38
95% CI
(–4.52 to –0.23)
p = 0.03

FORCE
(P/F)

P/F:
N = 156
31.2 (4.9)

P/F:
N = 146
31.3 (4.5)

– P/F:
N = 302
31.3 (4.7)

P/F:
N = 302
AMD: 0.11
95% CI
(–0.95 to 1.19)
p = 0.83

–

THERMIC-3
(all three)

Young:
–
Older:
–
P/F:
N = 8
29.5 (6.9)

Young:
–
Older:
–
P/F:
N = 6
31.8 (4.4)

Young:
–
Older:
–
P/F:
N = 3
28.3 (4.9)

Young:
–
Older:
–
P/F:
N = 17
30.1 (5.7)

Young:
–
Older:
–
P/F:
N = 12
AMD: 1.35
(–5.06 to 7.75)
p = 0.65

Young:
–
Older:
–
P/F:
N = 9
AMD: –0.50
(–10.72 to 9.72)
p = 0.91

UKALL
(all three)

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
Older:
N = 2
19.5 (2.1)
P/F:
N = 2
21.0 (10.6)

– –

Pooled Young:
–
Older:
N = 4
26.3 (9.1)
P/F:
N = 209
31.2 (4.5)

Young:
–
Older:
N = 3
33.7 (2.1)
P/F:
N = 162
31.1 (5.1)

Young:
–
Older:
N = 5
29.2 (6.0)
P/F:
N = 26
29.8 (4.0)

Young:
N = 5
9.4 (2.4)
Older:
N = 12
29.3 (6.7)
P/F:  
N = 397
31.1 (4.7)

Young:
–
Older:
–
P/F:
AMD: –1.11
(–3.36 to 1.13)
p = 0.33

Young:
–
Older:
–
P/F:
AMD: –2.30
(–7.39 to –0.20)
p = 0.03

a PIS is reference group; not all DMQ responses could be associated with an allocation and so summaries may exclude 
some responses. The BAMP substudy data have not been included in the summaries because the setting was 
hypothetical.
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 Study with 95%  CI (%) 

CHAMP   –2.43 (–4.61, –0.24) 36.89

FORCE   0.07 (–1.08, 1.22) 53.70

THERMIC-3   0.73 (–5.34, 6.80)    9.41

Overall –0.79 (–2.80, 1.22)

AMD                    Weight

-5 0 5 10

Heterogeneity: T2 = 1.62, I2 = 53.63%, H2 = 2.16

Test of θ i = θ i :  Q(2) = 4.07, p = 0.13

Test of θ  = 0 : z = –0.77, p = 0.44

FIGURE 12 Forest plot of the DMQ results comparing MMI-only with PIS-only for the parent/family version. (The figure 
includes data from two published studies.154,155)

 Study with 95%  CI (%) 

CHAMP –2.11 (–4.23, 0.01) 94.71

THERMIC-3 –1.45 (–10.43, 7.52)    5.29

Overall –2.07 (–4.13, –0.01)

AMD               Weight

–10 0–5 5 10

Heterogeneity: T2 = 0.00, I2 = 0.00%, H2 = 1.00

Test of θ i = θ i :  Q(1) = 0.02, p = 0.89

Test of θ  = 0 : z = –1.97, p = 0.05

FIGURE 13 Forest plot of the DMQ results compared combined MMI and PIS with PIS-only for the parent/family version. 
(The figure includes data from a published study.154) Table 25 presents the analysis of DMQ total scores, including only 
those participants who fully completed the measure (i.e. when no imputation was used). When participants completed 
the parent/family version of the DMQ, meta-analysis indicates that the mean scores were lower in the MMI-only arms 
compared with the PIS-only arms: AMD = –1.11 (95% CI –3.36 to 1.13; p = 0.33), although the difference was not 
statistically significant.

When comparing the combined MMI and PIS arms with the PIS-only arms for the parent/family version 
of the DMQ, meta-analysis indicates that the mean scores were lower in the combined MMI and PIS 
arms: AMD = –2.30 (95% CI –7.39 to –0.20; p = 0.03) and the difference was statistically significant.

Table 26 shows the findings for participants who completed the parent/family version of the DMQ, 
including only those participants who consented to their host trial. When comparing the MMI-only 
with the PIS-only arms it indicates that mean DMQ scores were lower in participants provided with 
MMI information: AMD = –0.21 (95% CI –1.26 to 0.83; p = 0.69), although the difference was not 
statistically significant.

When comparing the combined MMI and PIS arms with the PIS-only arms, findings indicate that lower 
DMQ scores were obtained from those in the combined MMI and PIS arms: AMD = –1.39 (95% CI 
–3.78 to 1.00; p = 0.25), although the difference was not statistically significant.
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TABLE 26 Decision-Making Questionnaire results by arm, including only participants who were randomised into the 
host trial

Trial PIS MMI Both Overall MMI vs. PISa Both vs. PISa 

BAMP
(Older)

Older:
N = 1
–

Older:
N = 3
33.7 (2.1)

Older:
N = 4
31.3 (4.4)

Older:
N = 8
32.3 (3.3)

Older:
N = 4
AMD: 1.67
95% CI
(–8.68 to 12.01)
p = 0.56

Older:
N = 5
AMD: –0.75
95% CI
(–16.5 to 15.0)
p = 0.89

CHAMP
(Young and P/F)

Young:
–
P/F:
N = 19
31.9 (3.5)

Young:
–
P/F:
N = 22
30.8 (4.2)

Young:
–
P/F:
N = 14
30.6 (3.7)

Young:
N = 1
–
P/F:
N = 55
31.1 (3.8)

Young:
–
P/F:
N = 41
AMD: –1.12
95% CI
(–3.58 to 1.34)
p = 0.36

Young:
–
P/F:
N = 33
AMD: –1.26
95% CI
(–3.81 to 1.29)
p = 0.32

FORCE
(P/F)

P/F:
N = 143
31.2 (4.8)

P/F:
N = 116
31.1 (4.8)

– P/F:
N = 259
31.2 (4.8)

P/F:
N = 259
AMD: –0.10
95% CI
(–1.30 to 1.11)
p = 0.88

–

THERMIC-3
(all three)

Young:
–
Older:
–
P/F
N = 5
32.3 (2.1)

Young:
–
Older:
–
P/F
N = 5
33.2 (3.3)

Young:
–
Older:
–
P/F
N = 2
30.0 (5.7)

Young:
–
Older:
–
P/F
N = 12
32.3 (3.1)

Young:
–
Older:
–
P/F
N = 10
AMD: 0.90
95% CI
(–3.11 to 4.91)
p = 0.62

Young:
–
Older:
–
P/F
N = 7
AMD: –2.30
95% CI
(–9.09 to 4.49)
p = 0.42

UKALL
(all three)

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
N = 0
Older:
N = 2
19.5 (2.1)
P/F:
N = 3
21.3 (14.6)

– –

Pooled Young:
–
Older:
N = 2
25.0 (9.9)
P/F:
N = 149
31.1 (5.4)

Young:
–
Older: N = 3
33.7 (2.1)
P/F:
N = 165
31.0 (5.0)

Young:
–
Older:
N = 5
29.2 (6.0)
P/F:
N = 17
30.9 (3.9)

Young:
N = 1
–
Older:
N = 10
29.7 (6.2)
P/F:
N = 331
30.0 (5.1)

Young:
–
Older:
–
P/F
AMD: –0.21
95% CI
(–1.26 to 0.83)
p = 0.69

Young:
–
Older:
–
P/F
AMD: –1.39
95% CI
(–3.78 to 1.00)
p = 0.25

a It was not possible to link the DMQ and recruitment data for the BALANCE SWAT, so it has been omitted from this 
table. The BAMP substudy data have not been included because the setting was a hypothetical trial.
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Chapter 9 Discussion

Brief summary of findings

The TRECA study was undertaken in two phases. The MMIs were developed in the first phase, through 
extensive participatory design (including qualitative and user testing studies, readability testing and 
sustained patient and parent involvement). Consequently, two templates for MMIs for use in CYP 
trials were developed (one for younger children aged 6–11 years, and the other for young people aged 
12–18 years and parents), which included short animations (both trial-specific and trial-generic), short 
‘talking heads’ videos, and written information revised for age-appropriateness and organised under a 
clear structure of six pages within the MMI.

During the TRECA second phase a set of six SWATs was undertaken, and their data were combined 
within a pre-planned meta-analysis. Meta-analysis showed that provision of MMI rather than standard 
printed information led to higher recruitment rates of CYP to trials. There was no effect on trial 
retention. The provision of combined multimedia and printed information resulted in no benefit on trial 
recruitment or retention rates compared to printed information alone.

Provision of MMI rather than printed information produced no effect on DMQ scores. However, the 
provision of combined MMI and printed information resulted in less favourable evaluations than from 
printed information alone.

Strengths and limitations

The MMIs were developed by drawing on extensive empirical work in Phase 1, to ensure that their 
content, layout and appearance would best meet the preferences and needs of several stakeholder 
groups, including CYP, parents and researchers. Although this co-design phase of the study lasted more 
than 12 months, it did mean there was an evidential basis to guide the creation of the information 
resources. The MMIs went through several iterations in response to obtained data, and the success of 
this development process depended on being able to work collaboratively with a website and video 
production company that was willing and able to respond to requests for changes. The result of this 
careful development process is that multiple MMI iterations are unlikely to be required if the developed 
MMI templates are adapted for future trials.

The six SWATs were run with host trials recruiting CYP with a range of ages and health conditions, 
increasing the external validity of the study findings. Furthermore, the pre-planned meta-analysis, in 
which a number of SWATs evaluated a similar intervention, built on the approach undertaken in the 
UK MRC-funded Systematic Techniques for Assisting Recruitment to Trial (START) study35 and had four 

main strengths:

(1) It increased the total sample size and the consequent certainty of statistical findings; it is notable 
in TRECA that individually none of the three SWATs produced statistically significant effects on 
recruitment, although the pooled data set did.

(2) It meant that there was greater researcher control over participant sampling, outcomes and (es-
pecially) interventions than would be the case in a conventional retrospective meta-analysis after 
systematic review.

(3) This approach is likely to have been cost-efficient compared with running individual SWATs, partic-
ularly because the intervention evaluated in the TRECA SWATs required significant development 
time.

(4) A co-ordinated approach to the development of ‘recruitment science’ is likely to accelerate the gen-
eration of evidence.64,66
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The co-ordinated, pre-planned approach to SWATs used in TRECA is also being undertaken by the 
PROMETHEUS study (funded jointly by the UK MRC and NIHR).70

The study faced several challenges,77 the main effect of which was to reduce the size of the data set 
for the meta-analysis. There was a very good response to publicity about TRECA, seeking expressions 
of interest in being involved as a host trial; unfortunately, some potential host trials did not meet our 
criteria, most often due to recruitment dates not matching TRECA timelines, or trials already planning to 
use a video within recruitment or have an active study website once the trial was underway. The TRECA 
meta-analysis was intended to include six SWATs rather than the three that were achieved. All three 
of the TRECA SWATs that could not be included in the meta-analysis were affected by unanticipated 
circumstances: for example, one closed early due to funding constraints; one faced significant 
delays in research ethics and governance approvals; and one was affected by COVID-19 recruitment 
postponement. Indeed, COVID-19 recruitment postponements affected three SWATs in all, including 
two that contributed to the meta-analysis, which reduced the size of the data set and delayed the 
production of findings. One risk associated with undertaking any SWAT is that adverse circumstances 
affecting the running of the host trial, will also adversely affect the SWAT.

TRECA questionnaire return rates were lower than anticipated, particularly in some SWATs. 
Consequently, the DMQ findings had lower levels of statistical precision, which has reduced certainty 
in the findings. The return rate of questionnaires was much higher in those recruited to host trials 
than in those who declined participation. While this differential is not surprising, given its occurrence 
in previous studies of research recruitment interventions, it constitutes a significant limit to the study 
findings; potentially, it was also a source of bias in the DMQ data set. This issue could have been 
addressed by adopting a different approach to obtaining questionnaire responses, or by including other 
sources of data, such as a smaller sample qualitative study, to look at the question with a different 
approach. For example, qualitative research in Phase 2 of the study could have interviewed consenters 
and decliners in host trials, or clinical and research staff responsible for trial recruitment, although this 
approach would have had challenges of its own.

Finally, a limitation of this study is one that affects many SWATs addressing trial recruitment questions, 
which is the application of host trial entry criteria to patient eligibility after the SWAT random allocation 
of individuals has happened. Possible effects are a loss of SWAT participants, as well as a reduction in 
the fidelity of the SWAT randomisation process; consequently, a modified ITT analysis was required in 
this study.

What this study adds

This study will contribute to the growing evidence base of RCT-level evidence for interventions targeted 
at trial recruitment and retention.64,65 In particular, it will contribute to the evidence around these 
processes in CYP patients, which is currently lacking.

Although there are now a substantial number of SWATs to have evaluated trial recruitment 
interventions, not many have shown the increase in recruitment rates that is reported here. The fact that 
participants were retained at follow-up in the trials is reassuring, indicating that increased recruitment 
in the MMI arms was not achieved at the expense of participant understanding of the host trial when 
being recruited.

One aim of the TRECA study was to produce a template for MMIs for trial recruitment, in part to ensure 
that all the TRECA SWATs would be testing very similar multimedia information, but also to allow future 
researchers to use the template in trials if the MMIs were shown to be effective and/or acceptable. That 
opportunity is now available.
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There is a growing evidence base on the use of MMIs in research recruitment and in healthcare 
practice, although not many interventions have been evaluated using a SWAT approach (with the 
benefits of random allocation). Consequently, this study will make a meaningful contribution to 
the evidence.

Finally, this study also adds to the knowledge that using multimedia information in research recruitment 
is achievable and acceptable. Most UK trials and trial centres currently use printed information. Our 
perception is that this is not due to a resistance to digital or multimedia information, but that it stems 
from two concerns among trial researchers:

(1) That RECs, which must approve research before it is undertaken, are resistant or hesitant about the 
provision of participant information in a non-printed form. Notably this study did not encounter any 
resistance of that type.

(2) A view that multimedia is too difficult, expensive or time-consuming to produce. This study provides 
some evidence to counter that view. Depending on their complexity, an MMI for a trial currently  
(in 2023) costs £10,000–15,000. The evidence from TRECA in CYP populations is that an MMI 
could reduce the recruitment period of a trial by 5–8%, that is, potentially reducing a 12-month 
trial recruitment period by 1 month. In larger trials or those with longer recruitment periods, use of 
MMIs could be cost-neutral or potentially provide a cost saving. However, no formal health eco-
nomic analysis was undertaken within this study. The written text in the TRECA MMIs was taken 
from the PIS; hence, the additional researcher time associated with MMI-development for a trial 
would largely be limited to generating the non-text elements (i.e. writing scripts for animations and 
other video, and liaising with the MMI developer).

Implications of the study

This study demonstrated a benefit of MMI on trial recruitment in CYP, although the relevant evidence 
base remains small and there is a need for further studies. Furthermore, the effect of MMIs on 
recruitment generated an odds ratio statistic with the lower end of the confidence interval not far above 
one (with an associated probability value of 0.03) and so there remains considerable uncertainty around 
the true effect of multimedia information on trial recruitment. That is particularly the case for CYP 
patients, but it also applies to adult patients. There have been recent initiatives to create a set of criteria 
for assessing the need for further SWATs of particular interventions before they are undertaken, and it 
would be beneficial to apply those to MMIs in trials involving CYP.153

The provision of combined MMI and printed information resulted in no benefits to recruitment or 
retention, and possibly in less positive questionnaire evaluations than for printed information alone. 
However, the small available data set for this question greatly lessens the certainty of this finding. While 
the small scope and size of this study limits its generalisability, given the time-demand and complexity 
of providing information to participants in two formats, this study does not suggest that providing both 
multimedia and printed information is a better option than printed information alone.

One of the included TRECA SWATs was unable to provide participants with access to the MMIs 
as planned (on tablet computers during clinic visits) due to internet connectivity problems within 
the hospital, which is not uncommon in UK NHS hospitals. Consequently, in that particular SWAT 
participants allocated to MMI were given the MMI URL (i.e. internet address) on a laminated card, for 
access at home. Clearly this increased the risk of participants not accessing the MMI. The implications 
for future MMI studies are to find a solution to this problem. This could be achieved through digital or 
e-mail communication between the healthcare provider and patients, although there are several barriers 
(including confidentiality and practicalities), which would need to be overcome.
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One study aim was to include data on participant deprivation within the analysis, to assess the 
relative impacts of multimedia and printed information on more deprived and/or less health literate 
populations. In part that was motivated by previous evidence that research and trial participation rates 
are socially structured; and in part by a knowledge that suboptimal or complex patient information 
tends to have a disproportionately negative effect on people with low literacy or low health literacy. 
Unfortunately, because of the data set challenges experienced in this study, we were unable to examine 
these aspects. The small size of some of the SWATs in this study meant that there was a lack of reliable 
deprivation data. However, the problem was not specific to the TRECA study: demographic baseline 
data are generally only available for those who have consented to the host trial, due to research ethics 
restrictions. Data access is rarely permitted on those people who have declined trial participation, and 
this places a significant limit on the ability to answer important questions of equity within ‘recruitment 
science’. There remains a need to assess whether the provision of carefully and responsively developed 
multimedia information (or indeed printed trial information) has benefits on participant understanding 
and decision-confidence across all groups in the population.

Participant information plays an essential role in consent to research. While the focus of this study has 
been on rates of trial recruitment, it is self-evident that trial rates are made up of individual patient 
decisions to give or withhold consent. For individual participation decisions (whether positive or 
negative) to be valid they must be informed, and the ethical duty rests with the person taking consent 
to be assured that the participant is sufficiently informed to make an informed decision. The role of 
multimedia information in informing individual consent decisions, and in allowing recruiters to fulfil 
their ethical duty, is an area in need of research. This study has generated some relevant findings from 
the use of participant DMQs, although the low return rates (particularly from host trial decliners) means 
that there remains considerable uncertainty about the effects of multimedia information on participant 
appraisals. There is also currently a lack of research in both adults and CYP around the effects of 
multimedia information (rather than print) on communication between potential research participants 
and the people who are recruiting them.

Furthermore, we need to know more about people’s use of MMIs, when using them to inform a consent 
decision, to be sure that participants are being informed about the research and not just entertained. 
It is unclear whether all the components of the multimedia information, and the development process 
used in this study, are required to achieve a beneficial effect. There is a need for further research into 
the effects of different formats of multimedia information, and the ways that research participants may 
use them to inform a decision on consent and beyond. There are two main concerns about the use of 
animations and ‘talking head’ video clips:

(1) they are relatively expensive components of MMIs, which may create a barrier to use in less 
well-funded trials

(2) the inclusion within MMIs of all the written text of a PIS, plus information content within the anima-
tions and videos, generates user choice but may also create information duplication or redundancy, 
considered to be a key aspect in the quality appraisal of multimedia provision.62

The TRECA study evaluated digital information that was multimedia, comprising animations, ‘talking 
head’ videos, and written information that had been revised for readability and age-appropriateness. 
Furthermore, the design and content of the multimedia information was greatly informed by the Phase 
1 development work, including enhanced patient and parent involvement. The overall effect was to 
increase recruitment in three trials (indicated by a meta-analysis of one SWAT with negligible statistical 
heterogeneity), but there remains a need for further research on the effects of MMIs on recruitment. 
Cautiously, there is a need for more SWAT research with MMIs before recommending their use routinely 
in CYP trials.
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Appendix 1 FORCE SWAT DMQ analysis 
tables

TABLE 27 Decision-Making Questionnaires mean and standard deviation, for each trial, by TRECA allocation, and version 
of the DMQ, and results of the comparisons

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

FORCE
(P/F)

P/F:
N = 157
31.2 (4.9)

P/F:
N = 151
31.3 (4.5)

– P/F:
N = 308
31.3 (4.7)

P/F:
N = 308
AMD: 0.07
95% CI
(–1.08 to 1.22)
p = 0.91

–

TABLE 28 Decision-Making Questionnaires results by arm, including only participants who fully completed the measure

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

FORCE
(P/F)

P/F:
N = 156
31.2 (4.9)

P/F:
N = 146
31.3 (4.5)

– P/F:
N = 302
31.3 (4.7)

P/F:
N = 302
AMD: 0.11
95% CI
(–0.95 to 1.19)
p = 0.83

–

TABLE 29 Decision-Making Questionnaires results by arm, including only participants who were randomised into the 
host trial

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

FORCE
(P/F)

P/F:
N = 143
31.2 (4.8)

P/F:
N = 116
31.1 (4.8)

– P/F:
N = 259
31.2 (4.8)

P/F:
N = 259
AMD: –0.10
95% CI
(–1.30 to 1.11)
p = 0.88

–

TABLE 30 FORCE DMQ individual questions (MMI compared with PIS)

Question Allocation N 

Median 
(IQR) Z-statistic p-value 

1.  The information I saw about the FORCE trial was easy to 
understand.

PIS 157 3 (1) 2.60 0.010

MMI 151 4 (1)

2.  The information helped me understand what it would 
be like for my son or daughter to take part in the FORCE 
study.

PIS 157 4 (1) 0.79 0.446

MMI 152 4 (1)

3.  The information helped me understand how my son’s or 
daughter’s treatment or care might change if s/he took 
part in the FORCE study.

PIS 157 4 (1) 0.87 0.387

MMI 152 4 (1)

continued
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Question Allocation N 

Median 
(IQR) Z-statistic p-value 

4.  The possible benefits of taking part in the FORCE trial 
were made clear in the information.

PIS 157 4 (1) –0.37 0.714

MMI 151 4 (1)

5.  The possible disadvantages of taking part in the FORCE 
trial were made clear in the information.

PIS 157 3 (2) –1.34 0.180

MMI 151 3 (2)

6.  The information about the FORCE trial helped me 
discuss the trial with the person who asked my son 
or daughter to take part (usually a doctor, nurse or 
researcher).

PIS 157 4 (1) 0.53 0.603

MMI 151 4 (1)

7.  The information about the FORCE study helped me 
discuss taking part with my son or daughter.

PIS 157 4 (1) –0.13 0.909

MMI 151 4 (1)

8.  I am confident that I have made the right decision about 
whether or not my son or daughter should take part in 
the FORCE study.

PIS 157 4 (1) –0.34 0.733

MMI 151 4 (1)

9.  In all, the information about the FORCE trial helped 
me make my decision about whether or not my son or 
daughter should take part.

PIS 157 4 (1) –0.39 0.700

TABLE 30 FORCE DMQ individual questions (MMI compared with PIS) (continued)
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Appendix 2 CHAMP-UK DMQ analysis

TABLE 31 Decision-Making Questionnaires mean and standard deviation, for each trial, by TRECA allocation, and version 
of the DMQ, and results of the comparisons

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

CHAMP
(young and P/F)

Young:
–
P/F:
N = 26
32.2 (3.4)

Young:
–
P/F:
N = 31
29.7 (4.6)

Young:
–
P/F:
N = 24
30.0 (3.8)

Young:
N = 1
–
P/F:
N = 81
30.6 (4.1)

Young:
–
P/F:
N = 57
AMD: –2.43
95% CI
(–4.61 to –0.24)
p = 0.03

Young:
–
P/F:
N = 50
AMD: –2.11
95% CI
(–4.23 to 0.01)
p = 0.05

TABLE 32 Decision-Making Questionnaires results by arm, including only participants who fully completed the measure

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

CHAMP
(young and P/F)

Young:
–
P/F:
N = 26
32.2 (3.4)

Young:
–
P/F:
N = 30
29.6 (4.7)

Young:
–
P/F:
N = 22
29.7 (3.8)

Young:
N = 1
–
P/F:
N = 78
30.5 (4.2)

Young:
–
P/F:
N = 56
AMD: –2.53
95% CI
(–4.73 to –0.32)
p = 0.03

Young:
–
P/F:
N = 48
AMD: –2.38
95% CI
(–4.52 to –0.23)
p = 0.03

TABLE 33 Decision-Making Questionnaires results by arm, including only participants who were randomised into the 
host trial

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

CHAMP
(young and P/F)

Young:
–
P/F:
N = 19
31.9 (3.5)

Young:
–
P/F:
N = 22
30.8 (4.2)

Young:
–
P/F:
N = 14
30.6 (3.7)

Young:
N = 1
–
P/F:
N = 55
31.1 (3.8)

Young:
–
P/F:
N = 41
AMD: –1.12
95% CI
(–3.58 to 1.34)
p = 0.36

Young:
–
P/F:
N = 33
AMD: –1.26
95% CI
(–3.81 to 1.29)
p = 0.32
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TABLE 34 CHAMP-UK DMQ individual questions (MMI compared with PIS)

Question Allocation N 

Median 
(IQR) Z-statistic p-value 

1.  The information I saw about the CHAMP-UK trial was 
easy to understand.

PIS 26 4 (1) –0.24 0.904

MMI 31 4 (1)

2.  The information helped me understand what it would 
be like for my son or daughter to take part in the 
CHAMP-UK study.

PIS 26 4 (1) –0.56 0.765

MMI 31 4 (1)

3.  The information helped me understand how my son’s or 
daughter’s treatment or care might change if s/he took 
part in the CHAMP-UK study.

PIS 26 4 (1) 1.62 0.134

MMI 31 3 (1)

4.  The possible benefits of taking part in the CHAMP-UK 
trial were made clear in the information.

PIS 26 4 (1) 0.48 0.684

MMI 31 4 (1)

5.  The possible disadvantages of taking part in the 
CHAMP-UK trial were made clear in the information.

PIS 26 3 (1) 2.81 0.005

MMI 31 3 (2)

6.  The information about the CHAMP-UK trial helped 
me discuss the trial with the person who asked my 
son or daughter to take part (usually a doctor, nurse or 
researcher).

PIS 26 3 (1) 1.08 0.287

MMI 31 3 (2)

7.  The information about the CHAMP-UK study helped me 
discuss taking part with my son or daughter.

PIS 26 4 (1) 1.01 0.364

MMI 31 4 (1)

8.  I am confident that I have made the right decision about 
whether or not my son or daughter should take part in 
the CHAMP-UK study.

PIS 26 4 (0) 2.69 0.008

MMI 31 3 (1)

9.  In all, the information about the CHAMP-UK trial helped 
me make my decision about whether or not my son or 
daughter should take part.

PIS 26 4 (0) 2.68 0.012
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Appendix 3 Thermic-3 SWAT DMQ analysis

TABLE 35 Decision-Making Questionnaires mean and standard deviation, for each trial, by TRECA allocation, and version 
of the DMQ, and results of the comparisons

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

THERMIC-3
(all three)

Young:
–
Older:
–
P/F:
N = 8
29.5 (6.9)

Young:
–
Older:
–
P/F:
N = 6
31.8 (4.4)

Young:
–
Older:
–
P/F:
N = 3
28.3 (4.9)

Young:
–
Older:
–
P/F:
N = 17
30.1 (5.7)

Young:
–
Older:
–
P/F:
N = 14
AMD: 0.73
(–5.34 to 6.80)
p = 0.80

Young:
–
Older:
–
P/F:
N = 11
AMD: 0.72
(–10.43, 7.52)
p = 0.72

TABLE 36 Decision-Making Questionnaires results by arm, including only participants who fully completed the measure

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

THERMIC-3
(all three)

Young:
–
Older:
–
P/F:
N = 6
28.8 (8.0)

Young:
–
Older:
–
P/F:
N = 6
31.8 (4.4)

Young:
–
Older:
–
P/F:
N = 3
28.3 (4.9)

Young:
–
Older:
–
P/F:
N = 15
29.9 (6.0)

Young:
–
Older:
–
P/F:
N = 12
AMD: 1.35
(–5.06 to 7.75)
p = 0.65

Young:
–
Older:
–
P/F:
N = 9
AMD: –0.50
(–10.72 to 
9.72)
p = 0.91

TABLE 37 Decision-Making Questionnaires results by arm, including only participants who were randomised into the 
host trial

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

THERMIC-3
(all three)

Young:
–
Older:
–
P/F
N = 5
32.3 (2.1)

Young:
–
Older:
–
P/F
N = 5
33.2 (3.3)

Young:
–
Older:
–
P/F
N = 2
30.0 (5.7)

Young:
–
Older:
–
P/F
N = 12
32.3 (3.1)

Young:
-
Older:
–
P/F
N = 10
AMD: 0.90
95% CI
(–3.11 to 4.91)
p = 0.62

Young:
–
Older:
–
P/F
N = 7
AMD: –2.30
95% CI
(–9.09 to 4.49)
p = 0.42
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Appendix 4 BALANCE SWAT DMQ analysis

TABLE 38 Decision-Making Questionnaires mean and standard deviation, for each trial, by TRECA allocation, and version 
of the DMQ, and results of the comparisons

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

BALANCE
(young and P/F)

Young:
–
P/F:
–

Young:
–
P/F:
–

Young:
–
P/F:
–

Young:
N = 4
8.8 (2.2)
P/F:
N = 9
30.1 (4.0)

Young:
–
P/F:
–

Young:
–
P/F:
–

TABLE 39 Decision-Making Questionnaires results by arm, including only participants who fully completed the measure

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

BALANCE
(young and P/F)

Young:
–
P/F:
–

Young:
–
P/F:
–

Young:
–
P/F:
–

Young:
N = 4
8.8 (2.2)
P/F:
N = 9
30.1 (4.0)

Young:
–
P/F:
–

Young:
–
P/F:
–
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Appendix 5 BAMP DMQ analysis

TABLE 40 Decision-Making Questionnaires mean and standard deviation, for each trial, by TRECA allocation, and version 
of the DMQ, and results of the comparisons

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

BAMP
(older)

Older:
N = 3
29.0 (8.9)

Older:
N = 3
33.7 (2.1)

Older:
N = 4
31.3 (4.4)

Older:
N = 10
31.3 (5.4)

Older:
N = 6
AMD: 1.67
95% CI
(–24.59 to 
27.92)
p = 0.85

Older:
N = 7
AMD: –0.75
95% CI
(–22.88 to 
21.37)
p = 0.93

TABLE 41 Decision-Making Questionnaires results by arm, including only participants who were randomised into the 
host trial

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

BAMP
(older)

Older:
N = 1
–

Older:
N = 3
33.7 (2.1)

Older:
N = 4
31.3 (4.4)

Older:
N = 8
32.3 (3.3)

Older:
N = 4
AMD: 1.67
95% CI
(–8.68 to 12.01)
p = 0.56

Older:
N = 5
AMD: –0.75
95% CI
(–16.5 to 15.0)
p = 0.89
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Appendix 6 UKALL-2011 SWAT DMQ analysis

TABLE 42 Decision-Making Questionnaires mean and standard deviation, for each trial, by TRECA allocation, and version 
of the DMQ, and results of the comparisons

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

UKALL
(all three)

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
N = 0
Older:
N = 2
19.5 (2.1)
P/F:
N = 3
21.3 (14.6)

– –

TABLE 43 Decision-Making Questionnaires results by arm, including only participants who fully completed the measure

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

UKALL
(all three)

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
N = 0
Older:
N = 2
19.5 (2.1)
P/F:
N = 2
21.0 (10.6)

– –

TABLE 44 Decision-Making Questionnaires results by arm, including only participants who were randomised into the 
host trial

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

UKALL
(all three)

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
–
Older:
–
P/F:
–

Young:
N = 0
Older:
N = 2
19.5 (2.1)
P/F:
N = 3
21.3 (14.6)

– –
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Appendix 7 BAMP substudy DMQ analysis

TABLE 45 Decision-Making Questionnaire mean and standard deviation, for each trial, by TRECA allocation, and version 
of the DMQ, and results of the comparisons

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

BAMP substudy
(older)

Older:
N = 52
27.0 (4.3)

Older:
N = 52
28.1 (4.2)

– Older:
N = 104
27.5 (4.3)

Older:
N = 104
AMD: 1.08
(–0.59 to 2.75)
p = 0.20

–

TABLE 46 Decision-Making Questionnaire results by arm, including only participants who fully completed the measure

Trial PIS MMI Both Overall MMI vs. PIS Both vs. PIS 

BAMP substudy
(older)

Older:
N = 51
27.0 (4.4)

Older:
N = 52
28.1 (4.2)

– Older:
N = 104
27.5 (4.3)

Older:
N = 103
AMD: 1.06
(–0.63 to 2.74)
p = 0.22

–

TABLE 47 Analysis of individual questions in the BAMP substudy Decision-Making Questionnaire

Question Allocation N 

Median 
(IQR) 

Z-
statistic 

p-
value 

Q1 The information I saw about the BAMP trial 
was easy to understand.

ISP 52 3 (1) –3.03 0.002

Multimedia 52 3 (0.5)

Q2 After seeing the information about the BAMP 
trial I knew what taking part would be like.

ISP 52 3 (1) –0.13 0.940

Multimedia 52 3 (1)

Q3 The information helped me understand how 
my treatment or care might change if I took part in 
the BAMP trial.

ISP 51 3 (0) –0.52 0.601

Multimedia 52 3 (1)

Q4 The possible benefits of taking part in the 
BAMP trial were made clear in the information.

ISP 52 3 (1) –0.53 0.602

Multimedia 52 3 (1)

Q5 The possible disadvantages of taking part 
in the BAMP trial were made clear in the 
information.

ISP 52 3 (1.5) –0.92 0.362

Multimedia 52 3 (1)

Q6 The information about the BAMP trial helped 
me discuss the trial with the person who asked me 
to take part (usually a doctor, nurse or researcher).

ISP 52 3 (0) –0.04 0.981

Multimedia 52 3 (2)

Q7 The information about the BAMP trial helped 
me discuss taking part with my parent(s) or family.

ISP 52 3 (1) –0.50 0.647

Multimedia 52 3 (0)

Q8 I am confident that I have made the right 
decision about whether or not to take part in the 
BAMP trial.

ISP 52 3 (0.5) –2.00 0.044

Multimedia 52 3 (1)

Q9 In all, the information about the BAMP trial 
helped me make my decision about whether or 
not to take part.

ISP 52 3 (1) –1.41 0.160
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Appendix 8 Qualitative study participants

TABLE 48 Qualitative study participant characteristics

CYP

Participant ID Gender Age (years) Experience of being approached about a children’s trial 

CYP/16 Male 10 Yes

CYP/18 Female 18 Yes

CYP/19 Female 16 No

CYP/20 Male 18 No

CYP/21 Female 15 No

CYP/23 Female 16 Yes

CYP/25 Male 9 Yes

CYP/29 Female 12 No

CYP/31 Female 19 Yes

CYP/35 Female 16 No

CYP/39 Female 14 No

CYP/43 Male 9 Yes

CYP/44 Male 6 No

CYP/47 Male 6 No

CYP/49 Male 7 Yes

CYP/51 Female 15 Yes

CYP/53 Female 16 No

CYP/55 Female 6 No

CYP/57 Female 6 Yes

CYP/59 Male 13 No

CYP/62 Female 8 Yes

Parents/carers

Participant ID Gender Experience of being approached about a children’s trial

Parent/17 Female Yes

Parent/22 Female Yes

Parent/24 Female Yes

Parent/26 Female Yes

Parent/27 Male Yes

Parent/28 Male No

Parent/30 Female No

Parent/32 Female No

continued
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Parent/33 Male No

Parent/34 Female No

Parent/36 Female No

Parent/37 Female Yes

Parent/38 Female No

Parent/41 Female Yes

Parent/42 Male Yes

Parent/46 Female Yes

Parent/48 Male Yes

Parent/50 Female Yes

Parent/52 Male No

Parent/54 Female No

Parent/56 Female No

Parent/58 Male Yes

Parent/60 Male No

Parent/61 Female Yes

Professionals

Participant ID Gender Current role

Professional/1 Female Paediatric rheumatology consultant

Professional/2 Female Paediatric rheumatology consultant

Professional/3 Female Paediatric renal consultant

Professional/4 Female Paediatric intensive care nurse

Professional/5 Female Operations manager

Professional/6 Female Paediatric research nurse

Professional/7 Female Research governance (previous researcher)

Professional/8 Female Research pharmacist

Professional/9 Female Research nurse

Professional/10 Female Research nurse

Professional/11 Male Research nurse

Professional/12 Female Research nurse

Professional/13 Female Data manager (involved in recruitment)

Professional/14 Male Paediatric respiratory consultant

Professional/15 Male Paediatric respiratory consultant

Professional/40 Female Play specialist

Professional/45 Male Paediatric pharmacist

TABLE 48 Qualitative study participant characteristics (continued)

Parents/carers

Participant ID Gender Experience of being approached about a children’s trial
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