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Abstract 
Background: 
Digital multimedia information (MMI) has potential for use in trial 
recruitment but there is little formal evaluation. The objectives were to 
evaluate digital MMI about a trial for its effects on recruitment, 
retention, participation decisions, and patients’ acceptability, 
compared with printed information (PIS) alone and when combined 
with PIS. 
Methods: 
SWAT (study within a trial) using random parallel-group individual 
allocation within the Thermic-3 trial evaluating warm versus cold 
cardioplegia solution during cardiac surgery. 
Set in one UK hospital, participants were 147 children (0-16 years) 
awaiting surgery for congenital heart defects; 38% were female.   
Participants and their parents/guardian received trial information via 
multimedia (including text, animated videos and talking-head videos) 
for viewing at home (MMI group; n=49), or PIS (PIS group; n=47), or 
both (PIS&MMI group; n=51). 
Primary outcome was recruitment rate to the Thermic-3 trial 
comparing PIS-alone and MMI-alone. Secondary outcomes were 
recruitment rate comparing PIS-alone and combined PIS&MMI; 
Decision-Making Questionnaire; 3 ‘free-text’ questions (deriving 
subjective evaluations); trial retention.  
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Results: 
MMI produced a 14.2% absolute increase in recruitment, which was 
not statistically significant: 32 (65.3%) participants were recruited from 
the MMI group; 24 (51.1%) from the PIS group (OR 1.80; 95% CI 0.79 to 
4.10, p = 0.16); and 22 from the PIS&MMI group. There was no 
difference in recruitment through combined PIS&MMI (43.1% vs 
51.1%; OR 0.73; 95% CI 0.33 to 1.61; p= 0.43). Questionnaires were 
returned by 17 (12%) participants and analysed descriptively. Trial 
retention (at 3 months) was high in all groups (72/77; 93.5% overall) 
and there was no difference due to information format received 
before participating. 
Conclusions: 
MMI increased recruitment to the Thermic-3 trial but the difference 
was not statistically significant, and the SWAT was small. 
Trial registration: TRECA ISRCTN73136092 and NI Hub for Trials 
Methodology Research SWAT Repository (SWAT 97). Thermic-3: 
ISRCTN13467772.

Keywords 
SWAT, trial, recruitment, information, multimedia, cardioplegia, 
children
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Introduction
Around half of randomised controlled trials experience significant recruitment shortfall or delays, which can increase

costs, delay the production of findings, and potentially result in underpowered, inconclusive trials.1 When people are

approached about trial participation they must receive sufficient information to make a valid consent decision and the

information should be both thorough and understandable. However, much printed trial participant information has been

criticised as unengaging, hard to navigate, long and technical.2,3 Despite these concerns, participant information can

facilitate recruitment, as confirmed in a recent ‘review of reviews’.4

When children or young people are being recruited to trials they should have the opportunity to take part in decisions on

participation, depending on their age and maturity. In order to do this, they need to understand what the research entails.5

However, research terms and concepts may be more difficult for children to understand, in particular any procedures and

risks,6 and the implications of taking part.7–9

In the UK the age at which young people can consent to research also depends on the type of research and the child’s

assessed capacity; for Clinical Trials of an Investigational Medicinal Product (CTIMPs), which are mostly pharmaceu-

tical trials, the minimum age of consent is 18. This detail means that decision making about trial participation in children

and young people is more complex than it is for adults.

Recent research has highlighted the importance of direct provision of research information to children and young people,

rather than via parents/guardians, with a focus on the ease of understanding and appeal of the information.10 However,

appeal should not be achieved through superficiality or lack of balance.

Appeal and understanding may be improved through the delivery of multimedia information (MMI), including video,

animations, audio and infographics, as well as conventional text. The UK Health Research Authority recommends

the exploration of non-print media for research consent decisions.11 The increased choice and flexibility offered by

MMIs may result in increased engagement, with dual channel theory suggesting that it could increase understanding

when compared to single channel presentation, such as text alone.12,13 Evidence suggests that multimedia can increase

information understanding and recruitment of research participants14 although this has so far only been tested in adults.

Increasingly people access many forms of information digitally, and so there is potential for multimedia to provide

mandated health information,15,16 although not everyone prefers digital or online provision. Furthermore, good access to

the internet is not universal, potentially compounding income-related health inequalities.17 Online provision of infor-

mation also has some challenges and potential barriers. For example, some children and young people with health

conditions have concerns about privacy and trustworthiness.18

The relative effectiveness of multimedia and traditional printed information on recruitment of children and young

people to trials, was evaluated in the TRECA (TRials Engagement in Children and Young people) study.19,20 This was

undertaken through six linked SWATs (study within a trial), comparing the effects of information format on patient

recruitment, retention, decision-making and information acceptability.21,22 We report the SWAT embedded within the

Thermic-3 trial, which tested the effects of cold or warm cardioplegia solution used during surgical repair of congenital

heart defects.23

Methods
Ethical approval
The TRECA study received approval from the NHS Yorkshire & the Humber – Bradford Leeds Research Ethics

Committee (17/YH/0082) and theHealth Research Authority (IRAS ID 212761) on 14th July 2017. It is also registered on

the Northern Ireland Hub for Trials Methodology Research SWAT Repository (SWAT 97) (Martin-Kerry et al., 2017).

Thermic-3 received approval from London - Central Research Ethics Committee (18/LO/0205) on 30th April 2018.

Registration
Trial registration: TRECA ISRCTN73136092 and NI Hub for Trials Methodology Research SWAT Repository (SWAT

97). Thermic-3: ISRCTN13467772.

Study design
The SWAT used a three-arm, parallel-group, individual allocation randomised controlled trial (RCT) design.24

Following simple randomisation, according to allocation, participants received either a printed participant information

sheet (PIS), or an MMI, or both (PIS&MMI). The study used the computer generated randomisation service provided by

sealed envelope.25
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The host trial (Thermic-3) was aNIHRBristol Biomedical Research Centre-funded, 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. Cardioplegia is used to stop and protect the heart during surgery and there is

uncertainty about the relative effectiveness of warm or cold cardioplegia.23 In the Thermic-3 trial children were randomly

allocated to warm or cold cardioplegia.

Study participants
All children and young people (aged 0-17 years) identified as potentially eligible for Thermic-3 were eligible for TRECA.

There were no additional eligibility criteria.

The TRECA priority was to evaluate information in children old enough to have some understanding of the host trial,

assessed as age 6 and above. However, it was not practical for Thermic-3 to set different age entry criteria for TRECA and

for the host trial (recruiting children of any age).

Intervention
The PIS was the standard written participant information sheet developed by the Thermic-3 trial team, with feedback

from the Generation R Young People’s Advisory Group (YPAG) and then approved by the Trial Sponsor (University

Hospitals Bristol andWeston NHS Foundation Trust), the NHSResearch Ethics Committee and the UKHealth Research

Authority. Several versions were developed, including a version for parents (with the information directed to the parent)

and three versions for children and young people (directed to the child or young person), designed to be appropriate for

defined age groups (7–10, 11–15 and 16–17 years). The length of the PIS ranged from 2 to 7 pages depending on the age

group.26

TheMMIs for the Thermic-3 trial were developed by the TRECA team at the University of York and a website and video

creation company (Morph). Three MMI versions were developed, corresponding to the age groups of the PIS provision;

all had the child as subject. Parents could choose to view any version.

The multimedia resources could be viewed on PC, phone or tablet computer. The resource included five short video

animations, each lasting 45-60 seconds (one specific to Thermic-3: ‘Summary of the key aspects of the Thermic-3 trial’;

and four that were trial-generic: ‘Why dowe do trials?’; ‘What are trials?’; ‘Who’s in a trial team’; ‘Assent and consent’),

and 34 short ‘talking head’ videos. The number of talking head videos varied by age of intended user: 34 video clips for

over 16-year-olds, 30 video clips for those aged 10 to 15, and 22 video clips for those aged under 10. The ‘talking head’

video clips were recorded with four individuals (with consent): a trial investigator, a research nurse, plus a parent and

a patient involved in a similar cardiac surgery study. Each clip lasted 10-80 seconds, describing different aspects

of the trial and procedures. The MMI content was organised on six main webpages with the following headings:

‘Home page (including summary animation)’; ‘About the trial’; ‘Taking part’; ‘After the trial’; ‘Questions’; ‘Contacts’.

(A summary of the MMI can be viewed here27: https://www.york.ac.uk/healthsciences/research/health-policy/research/

thermic-summary/). The TRECA MMIs were developed through extensive qualitative research and user testing.

Principles of participatory design were used to develop their style and format,28–30 informed by information design.

When required, text on the MMI was revised according to Plain English principles,31 to maximise readability and age-

appropriateness.

Procedure
Potential participants for the Thermic-3 trial were identified from operating theatre and clinic lists. Eligible patients for

Thermic-3 were randomised to one of the three TRECA SWAT groups. Patients and/or parents were given at least 24

hours to make a decision on whether or not to participate in the Thermic-3 trial. Written informed consent/assent for the

Thermic-3 trial was obtained from parents or patients. (Parents consented for patients aged up to 15 years; from 16 years,

patients could consent to the trial themselves).

According to allocation they received information about Thermic-3 via printed PIS or MMI or both. The printed PIS was

provided at the hospital and participants could take it home. Those allocated to receive the MMI were given a laminated

card with the URL for the MMI, which they could access at home. All patients and their families approached for

participation in Thermic-3, regardless of their decision to take part, were given a printed Decision-Making Questionnaire

(DMQ)26 (and Freepost envelope to the TRECA study team) for completion. Demographic information was collected

from participants (including age; gender; and Index of Multiple Deprivation national decile, based on the patient’s home

address).
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Masking
The recruitment staff and participants could not be masked to information allocation due to the nature of the intervention.

However, participants were not aware that they were being randomised within the TRECA SWAT, as approved by NHS

Research Ethics Committee and UK Health Research Authority, and they were not aware that other participants were

being given a different format of information.

Outcome measures
The primary outcome of the SWAT was the proportion of eligible patients who were randomised to participate in

Thermic-3, from the total eligible patients. The secondary outcomes were retention in the trial (assessed 3 months after

recruitment); quality of participation decision-making, assessed through the 9-item decision-making Likert questionnaire

(DMQ); and information evaluation and acceptability assessed through three ‘free text’ questions.

Each item of the DMQ was scored 0-4, deriving a total possible score range of 0-36. A higher DMQ score indicates

better quality of decision-making. The DMQ comprised items evaluating aspects of trial participation decision-making

indicated as important in the underpinning empirical work,28 including items on: information content; the experience of

participation; participation advantages and disadvantages; the process of decision-making; uncertainty in trials; and

decisional confidence. The three ‘free text’ questions asked respondents to: (i) suggest any further information theywould

have wanted; (ii) identify aspects explained well; and, (iii) make any other comments.

Sample size, statistical and ‘free text’ analyses
No sample size was calculated for individual SWATs in TRECA; the overall sample size for TRECA was based on a

prospective meta-analysis of the six SWATs (10% relative risk increase from 80% to 88% recruitment rate; 80% power,

alpha 0.05; assumed heterogeneity 50%; overall n = 1,794).

All analyses were conducted in STATA v16.32 Participant baseline data have been summarised descriptively overall and

by TRECA trial arm (PIS only, MMI only or PIS&MMI). Participant baseline characteristics have also been reported by

Thermic-3 recruitment status (consented, not consented).

For the primary outcome analysis recruitment rates were compared between the PIS-only and MMI-only arms using

logistic regression following modified intention-to-treat principles, where all patients eligible for TRECAwere included

in the group they were randomised to and excluding participants who were not eligible to join Thermic-3, to assess the

effect of replacing printed information with multimedia. Recruitment status was the dependent variable with TRECA

allocation included as an independent variable. The results have been presented as an odds ratio (OR), with associated

95%confidence interval (CI) and p-value. Due to several participants not receiving their allocation, the logistic regression

was repeated under a per-protocol approach, where only those eligible patients who received their allocated arm were

included (and excluding those not receiving the allocated information). The secondary analysis compared the PIS-only

arm and the combined PIS&MMI arm in an analogous manner to the primary analysis, assessing the effect of providing

multimedia information in addition to printed information.

The same approach was adopted for the secondary outcome, retention, with Risk Adjustment for Congenital Heart

Surgery (RACHs) score also included as an independent variable (because it was a stratification variable from the

Thermic-3 trial randomisation). It was intended that Thermic-3 trial allocation would also be included as an independent

variable however this data was not available at the time of analysis. For the DMQ secondary outcome the responses to

each question (including the amount of missing responses) were summarised descriptively and by TRECA arm. When

two adjacent scores for a questionnaire item were given, the lower score was taken. A total score was generated by

summing the values (0-4) for all nine questions. Up to three missing values were allowed, with the total score calculated

by replacing the missing values with the mean score from the completed responses. The calculated total scores of the

DMQ scale were summarised descriptively by TRECA arm.

Patient and Public Involvement (PPI)
The TRECA Patient and Public Involvement Group commented on the design and content of theMMIs.32They provided

guidance on information priorities in theMMIs during the development of the TRECAMMI template, and also provided

SWAT-specific feedback on video storyboards, and on the wording of text and animation voiceover content.

Results
A total of 153 potential Thermic-3 participants were randomised into the TRECASWAT (September 2018-March 2020)

to receive a PIS (n = 49) or MMI (n = 51) or both (n = 53). Six (3.9%) of the randomised TRECA participants were

subsequently not eligible for randomisation in Thermic-3 (PIS only: n = 2; MMI only: n = 2; PIS&MMI: n = 2).26
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Hence, 147 (96.1%) participants were included in the analyses.33 Participants were between 0 and 16 years old. The

median age of the participants was 0.67 years (IQR 0.33, 3.75) and a higher proportion were male (62%). The baseline

characteristics of these 147 participants, broken down by TRECA allocation, are given in Table 1.

Table 2 presents the TRECA allocation that was received when it was different to the randomised allocation, and the

reasons for the change.

Primary analysis
Recruitment

Of the 147 eligible participants who were randomised in TRECA, 78 (53.1%) went on to consent to the Thermic-3 trial.

Broken down by randomised TRECA allocation we have: PIS: 24 (51.1%); MMI 32 (65.3%); PIS&MMI 22 (43.1%).

Participant baseline characteristics, separated into those who consented to Thermic-3 and those who did not, are given in

Table 3.

Primary analysis (MMI only, PIS only)

The modified intention-to-treat primary analysis gave an OR of 1.80 (95% CI 0.79 to 4.10, p = 0.16), indicating a higher

recruitment rate in the MMI arm of the SWAT (absolute rate increase 14.2%; relative rate increase 27.8%), although the

difference is not statistically significant. Repeating this analysis using a per-protocol approach the results gave an OR of

Table 2. Reasons for differing allocations randomised and received.

Allocation
randomised

Allocation
received

Reasons for change

MMI only PIS only - Parents had no means of accessing MMI, so paper copies were given (n = 1)
- Wrong information given in error (n = 1)
- Not known (n = 1)

MMI only PIS&MMI - MMI given initially, but PIS also had to be given when final decision was
made about entering Thermic-3 (due to WiFi issues at the hospital) (n = 1)

- Not known (n = 3)

PIS&MMI PIS only - Time constraints (n = 1)
- WiFi issues at the hospital (n = 1)
- Not known (n = 2)

Any None - Participants too stressed/anxious/overwhelmed (n = 8)
- Not interested in research (n = 3)
- Parents declined information (n = 2)
- Wanted surgeon to decide (n = 1)
- Not known (n = 7)

PIS = participant information sheet. MMI = multimedia information.

Table 1. Participant baseline characteristics.

PIS only
(n = 47)

MMI only
(n = 49)

PIS & MMI
(n = 51)

Overall
(n = 147)

Age

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

Median years (IQR) 0.75 (0.25, 4.33) 0.5 (0.33, 3.33) 0.92 (0.33, 3.75) 0.67 (0.33, 3.75)

Gender, 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 (IQR) 4 (1, 8) 5 (2, 6) 2 (1, 6) 4 (1, 7)

*1 = most deprived. PIS = participant information sheet. MMI = multimedia information.
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2.89 (95% CI 1.03 to 8.11, p = 0.04), indicating that, when analysing only those patients who received their information

allocation, there is a higher recruitment rate in the MMI arm, which is statistically significant.

Secondary analyses
Recruitment (PIS&MMI, PIS only)

The modified intention-to-treat secondary analysis yielded an OR of 0.73 (95% CI 0.33 to 1.61, p = 0.43) and the per-

protocol analysis had an OR of 0.88 (95% CI 0.36 to 2.10, p = 0.77). Table 4 summarises the results from all the

recruitment analyses, both indicating no differences in recruitment rates between the combined MMI & PIS arm and the

PIS-only arm.

Retention

Of the 78 participants who consented to the Thermic-3 trial, 77went on to be randomised (trial recruitment finished due to

Covid-19 before one patient – in the PIS arm - could be randomised) and are included in the retention analysis. Of the

77 randomised participants in Thermic-3, 72 (93.5%) completed the 3 months follow-up: PIS: 21/23 (91.3%); MMI:

30/32 (93.8%); PIS&MMI: 21/22 (95.4%).

MMI only, PIS only

The logistic regression gave an OR of 1.62 (95% CI 0.20 to 12.98, p = 0.65), suggesting no difference in retention rate

when comparing the MMI and PIS arms.

MMI & PIS, PIS only

The logistic regression gave anORof 2.05 (95%CI 0.17 to 24.6, p = 0.57), suggesting no difference in retention ratewhen

comparing the combined PIS&MMI arm with the PIS-only arm.

Table 3. Baseline characteristics broken down by Thermic-3 recruitment status.

PIS MMI PIS&MMI

Consented Not
consented

Consented Not
consented

Consented Not
consented

(n=24) (n = 23) (n = 32) (n = 17) (n = 22) (n = 29)

Age

n (missing) 24 (0) 23 (0) 32 (0) 17 (0) 22 (0) 29 (0)

Median years
(IQR)

2.0 (0.33, 5.67) 0.33 (1.67, 3.50) 0.54 (0.33, 4.42) 0.50 (0.25, 1.83) 0.79 (0.33, 3.08) 1.5 (0.33, 5.58)

Gender, n (%)

Male 16 (67) 14 (61) 18 (56) 10 (59) 16 (73) 17 (59)

Female 8 (33) 9 (39) 14 (44) 7 (41) 6 (27) 12 (41)

Deprivation index for home address decile*

n (missing) 24 (0) 23 (0) 32 (0) 17 (0) 22 (0) 29 (0)

Median (IQR) 4.5 (1.5, 8.0) 3.0 (1.0, 8.0) 5.0 (3.0, 7.0) 4.0 (1.0, 6.0) 4.0 (1.0, 6.0) 1.0 (1.0, 5.0)

*1 is most deprived. PIS = participant information sheet. MMI = multimedia information. IQR = inter-quartile range.

Table 4. Summary of recruitment analyses.

Analysis TRECA allocations included N OR 95% CI p-value

Primary MMI only, PIS only 96 (49 MMI, 47 PIS) 1.80 0.79, 4.10 0.16

Primary PP MMI only, PIS only 76 (34 MMI, 42 PIS) 2.89 1.03, 8.11 0.04

Secondary PIS&MMI, PIS only 98 (51 PIS&MMI, 49 MMI) 0.73 0.33, 1.61 0.43

Secondary PP PIS&MMI, PIS only 81 (39 PIS&MMI, 42 PIS) 0.88 0.36, 2.10 0.77

PIS = participant information sheet. MMI = multimedia information. OR = Odds ratio. CI = Confidence Interval. PP = per protocol analysis.
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Table 5. Questionnaire item responses.

Very hard Hard OK Easy Very easy Missing

1) The information I saw about the THERMIC-3 trial was easy to understand. PIS, n (%) 0 (0) 1 (13) 5 (63) 2 (25) 0 (0) 0 (0)

MMI, n (%) 0 (0) 0 (0) 1 (17) 2 (33) 3 (50) 0 (0)

Both, n (%) 0 (0) 0 (0) 1 (33) 2 (67) 0 (0) 0 (0)

Not at all Not
really

Not
sure

Yes,
mostly

Yes,
completely

Missing

2) The information helpedme understand what it would be like for my son or
daughter to take part in the THERMIC-3 study.

PIS, n (%) 0 (0) 1 (13) 0 (0) 4 (50) 3 (38) 0 (0)

MMI, n (%) 0 (0) 0 (0) 0 (0) 2 (33) 4 (67) 0 (0)

Both, n (%) 0 (0) 0 (0) 0 (0) 2 (67) 1 (33) 0 (0)

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 THERMIC-3 study.

PIS, n (%) 0 (0) 1 (13) 1 (13) 1 (13) 5 (63) 0 (0)

MMI, n (%) 0 (0) 0 (0) 0 (0) 1 (17) 5 (83) 0 (0)

Both, n (%) 0 (0) 0 (0) 0 (0) 2 (67) 1 (33) 0 (0)

4) The possible benefits of taking part in the THERMIC-3 trial weremade clear
in the information.

PIS, n (%) 0 (0) 1 (13) 0 (0) 2 (25) 5 (63) 0 (0)

MMI, n (%) 0 (0) 0 (0) 0 (0) 3 (50) 3 (50) 0 (0)

Both, n (%) 0 (0) 0 (0) 1 (33) 1 (33) 1 (33) 0 (0)

5) The possible disadvantages of taking part in the THERMIC-3 trial were
made clear in the information.

PIS, n (%) 0 (0) 1 (13) 0 (0) 3 (38) 4 (50) 0 (0)

MMI, n (%) 0 (0) 0 (0) 0 (0) 3 (50) 3 (50) 0 (0)

Both, n (%) 0 (0) 0 (0) 0 (0) 3 (100) 0 (0) 0 (0)

6) The information about the THERMIC-3 trial helpedme discuss the trial with
the person who asked my son or daughter to take part (usually a doctor,
nurse or researcher).

PIS, n (%) 0 (0) 0 (0) 0 (0) 3 (38) 5 (63) 0 (0)

MMI, n (%) 0 (0) 1 (17) 0 (0) 2 (33) 3 (50) 0 (0)

Both, n (%) 0 (0) 0 (0) 0 (0) 2 (67) 1 (33) 0 (0)

7) The information about the THERMIC-3 study helpedme discuss taking part
with my son or daughter.

PIS, n (%) 0 (0) 0 (0) 0 (0) 2 (25) 4 (50) 2 (25)

MMI, n (%) 0 (0) 1 (17) 0 (0) 3 (50) 2 (33) 0 (0)

Both, n (%) 1 (33) 0 (0) 0 (0) 1 (33) 1 (33) 0 (0)

8) I am confident that I havemade the right decision aboutwhether or notmy
son or daughter should take part in the THERMIC-3 study.

PIS, n (%) 0 (0) 1 (13) 0 (0) 1 (13) 6 (75) 0 (0)

MMI, n (%) 0 (0) 0 (0) 0 (0) 0 (0) 6 (100) 0 (0)

Both, n (%) 0 (0) 0 (0) 0 (0) 1 (33) 2 (67) 0 (0)

9) In all, the information about the THERMIC-3 trial helped me make my
decision about whether or not my son or daughter should take part.

PIS, n (%) 0 (0) 1 (13) 0 (0) 0 (0) 7 (88) 0 (0)

MMI, n (%) 0 (0) 0 (0) 0 (0) 1 (17) 5 (83) 0 (0)

Both, n (%) 0 (0) 0 (0) 0 (0) 1 (33) 2 (67) 0 (0)

PIS = participant information sheet. MMI = multimedia information.
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DMQs

A total of 17 (12.2%) questionnaires were received and analysed. A summary of the responses to each of the nine

questions is given in Table 5. The overall mean total score was 30.1 (n = 17, SD 5.7). The mean total score was 29.5 in the

PIS only arm (n = 8, SD 6.9), 31.8 in the MMI only arm (n = 6, SD 4.4) and 28.3 in the PIS&MMI arm (n = 3, SD 4.9).

DMQ ‘free text’ comments
All participants’ responses are available34; they have been categorised according to the information format actually

received.

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. 11 participants

provided comments for Question 11 (‘which aspects were explained well?’): many stating that everything was explained

well (n=5). In response toQuestion 12 (‘do you have any other comments?’) three participantsmade comments, including

one referring to the risk of harm in the trial (from a participant who did consent to the Thermic-3 trial).

Discussion
Almost 55% of eligible patients were recruited to the Thermic-3 trial during the SWAT. The absolute rate of recruitment

was 14%higher in theMMI group than the PIS group, but the difference was not statistically significant. The per protocol

analysis did show a higher recruitment rate in the MMI, which was statistically significant. There was no difference in

recruitment rates between the PIS-only and the combined PIS&MMI groups. DMQs were returned by only a small

proportion of those randomised, reducing their generalisability, and there were insufficient data to analyse the DMQ total

score or individual item scores. Rates of retention were high throughout the Thermic-3 trial and there was no difference in

rates among the three information groups.

The SWATused random allocation to assess the impact of information format on trial recruitment, retention and decision-

making. Recruiting nurses were not masked to allocation, although there was concealment of allocation. Participants

were not aware of the information SWAT (and so did not consent to it), as approved by theResearch Ethics Committee, so

their masking was maintained.

The animations and multimedia information were produced by expert, commercial developers. Furthermore, the content

and appearance of the MMI were informed by detailed empirical research and Patient and Public Involvement;

consequently, the design and content of the MMI resources were carefully considered and of high quality. The SWAT

was small and single-centre, and questionnaires were returned by a minority of participants, preventing the analysis of

questionnaire scores. The rate of questionnaire return was lower than in other TRECA SWATs and may be partly

attributable to the time gap between initial trial invitation and decision making.

Unfortunately, in the case of 11 participants the provided information formatwas different to the allocated format. In three

cases the MMI was not accessible; while the rate of this problem is low, it remains an important concern about the

provision of digital trial information in some hospital sites, particularly in a time-pressured situation.20 The TRECA

multimedia resources were developed primarily for children or young people, with parents also accessing a version that

had been written for young people. However, in the Thermic-3 trial, the majority of patients were very young children,

and so inmost cases consent decisions were taken by parents only. However, the higher recruitment rate in theMMI-only

arm does suggest that the MMI was suitable for parents.

Multimedia information for trial recruitment remains innovative and rarely used, although recently it is being used more

often. However, it has not been subject tomuch evaluation, particularly in children or young people. In two other reported

TRECA studies, one in a hypothetical trial setting35 and the other a SWAT,36 childrenweremore likely to ratemultimedia

information as ‘easy to understand’ than printed information, and the MMIs produced a small but not statistically

significant increase in trial recruitment. The MMI also resulted in greater confidence in decision-making in one of the

studies.35 Both studies generated higher rates of positive evaluative comments about the MMI than the printed trial

information. Two systematic reviews of trials of multimedia information to inform consent in adults reported that they

may increase understanding of consent and the research, and increase information retention.37,38 There has been more

evaluation of multimedia information in healthcare delivery, showing some patient benefits (e.g. Refs. 39,40). However,

most of these studies involved adults. In child and adolescent populations video animations alone have had more

evaluation in controlled studies, showing benefits on children’s knowledge, skills and satisfaction in a range of healthcare

settings (e.g. Refs. 41–44).
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This small SWATwithin the Thermic-3 trial showed that trial recruitment was not improved through digital provision of

multimedia recruitment information, although the per protocol analysis did produce an increase in recruitment rate.

Furthermore, the combined provision of digital and print information did not increase recruitment. Subsequent TRECA

analysis will examine the overall effects of printed and multimedia information across all six SWATs, and the patterns of

participant use of the various pages and videos on the MMIs. However, there remains a need for further evaluation of the

preferred design of digital, multimedia information in paediatric trials, its impact on recruitment and retention outcomes

and patient and parent acceptability, and on trial recruiters’ communication with patients.

Data availability
Underlying data
figshare: Thermic3_TRECA_Data. https://doi.org/10.6084/m9.figshare.19196144.v134

This project contains the following files:

- Thermic3_Sharable_Data.xls

- Thermic3_Sharable_Data_NoKey.xls

- Thermic3_Data_Key.xls

- Underlying Data DMQ Free text responses.docx

Extended data
figshare. Thermic3_TRECA_CONSORT_PIL_DMQ. https://doi.org/10.6084/m9.figshare.19298861.v126

This project contains the following files:

- Extended data DMQ 5-11 years old.docx

- Extended data DMQ 12-18 years old.docx

- Extended data DMQ parents-family.docx

- Thermic-3 ParentGuardian Information Leaflet v3.0.pdf

- Thermic-3 Patient Information Leaflet (16-17 years) v3.0.pdf

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).

The intellectual property for the animations and the MMIs is owned jointly by The University of York and Morph. As

agreed with the funder (NIHR), the animations can be used free of charge in any publicly- or charity-funded research.

Anyone who would like to request to use the animations can do so by contacting peter.knapp@york.ac.uk.

Reporting guidelines
figshare: CONSORT checklist and flow diagram for ‘The effects of multimedia information on recruitment and retention

in a children’s cardiac surgery trial: a randomised controlled SWAT (study within a trial)’. https://doi.org/10.6084/m9.

figshare.19298861.v1
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