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Abstract

Background People need high-quality information to make decisions about research participation. Providing
information in written format alone is conventional but may not be the most effective and acceptable approach. We
developed a structure for the presentation of information using multimedia which included generic and trial-specific
content. Our aim was to embed ‘Studies Within A Trial’ (SWATs) across multiple ongoing trials to test whether multime-
dia presentation of patient information led to better rates of recruitment.

Methods Five trials included a SWAT and randomised their participants to receive a multimedia presentation along-
side standard information, or standard written information alone. We collected data on trial recruitment, acceptance
and retention and analysed the pooled results using random effects meta-analysis, with the primary outcome defined
as the proportion of participants randomised following an invitation to take part.

Results Five SWATs provided data on the primary outcome of proportion of participants randomised. Multimedia
alongside written information results in little or no difference in recruitment rates (pooled odds ratio=0.96, 95% Cl:
0.79to0 1.17, p-value=0.671, 1>=0%). There was no effect on any other outcomes.

Conclusions Multimedia alongside written information did not improve trial recruitment rates.

Trial registration ISRCTN71952900, ISRCTN 06710391, ISRCTN 17160087, ISRCTN05926847, ISRCTN62869767.

Keywords Recruitment, Information, User testing, Research methodology, Randomised controlled trial, SWATs, Meta-
analysis
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Background

Trials remain critical to evidence-based practice, but
recruitment remains a significant challenge worldwide
[1, 2]. Despite these challenges, the evidence base con-
cerning effective recruitment strategies is weak, with the
Cochrane review in this area reporting only 3 strategies
with ‘high certainty evidence’ [3].

To rapidly develop the evidence base, a model has
developed of testing promising recruitment strategies
by embedding randomised tests in multiple ongoing
trials (so-called co-ordinated ‘Studies Within a Trial’
or SWAT). This model has been used by the START
[4], TRECA [5] and PROMETHEUS [6] research pro-
grammes and has contributed to major growth in the
evidence base for recruitment and retention. One of the
innovations tested by both the START and TRECA pro-
grammes was the potential for multimedia to provide
improved information to trial participants and poten-
tially enhance the likelihood that they would be success-
fully recruited to a trial.

The potential role of multimedia

Written information in trials has been criticised for
length and complexity and a lack of clear structure to
help patients find the information they need. Changes
based on user testing and information design can pro-
duce information sheets that are easier for patients to
understand [7-9], although our previous programme of
co-ordinated SWATs found that such changes did not
lead to improvements in recruitment [10].

Provision of audio-visual information about trials may
be another way to improve the delivery of information
and enhance patient decision-making. Previous studies
suggest that audio-visual presentation leads to a small
increase in patient understanding, but may have less
effect on recruitment [11]. Multimedia information is
defined by its use of more than one format, and in terms
of patient information has generally entailed the digital
presentation of a combination of written text, recorded
speech, pictograms and video (including scenario por-
trayal and animations). It can increase levels of user
attention and engagement, not only through the choice
of format, which allows users to ‘personalise’ or tailor
the information, but also through dual channel stimula-
tion and efficient cognitive demands [12]. It may better
meet the needs of an audience increasingly accustomed
to obtaining information digitally. There is some evidence
that this can increase comprehension within the research
consent process [13—15].

Reviews of the impact of multimedia interventions on
research participation have explored a variety of out-
comes, including knowledge and understanding, recall,
willingness to participate, perceptions of the value of
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research and decision-making outcomes. Only a small
number of studies explored the effects of multimedia
materials in the Cochrane review on improving recruit-
ment to trials [16] and the overall conclusion was of
uncertainty concerning the effects. Given the limited
evidence base, further research through co-ordinated
SWATSs is clearly warranted. Testing the same strategy
across multiple trials provides the opportunity to pro-
duce both a more precise estimate of effect and some
exploration of whether effects vary by trial type. In this
paper, we synthesise SWATs of multimedia use to test
their effects on recruitment.

Methods

START was a programme of methodology research
funded by the Medical Research Council, which aimed to
(a) develop methods for design, delivery and reporting of
SWATs [17] and (b) to deliver two sets of co-ordinated
SWATs testing two recruitment interventions across
multiple trials. The methods of the START programme
have been published [4], followed by the first co-ordi-
nated set of SWATSs testing the effects of written infor-
mation sheets optimised through user testing [10]. The
current paper represents the second set of SWATS.

To recruit studies for each set of SWATs, we con-
tacted chief investigators through the National Institute
of Health and Care Research (NIHR) Health Technology
Assessment and Efficacy and Mechanism Evaluation pro-
grammes or the Primary Care Research Network, select-
ing trials with at least 800 participants to be approached
for recruitment where the design was amenable to
the multimedia recruitment model. We aimed to
recruit 6 host trials in which to embed our multimedia
intervention.

Development of the multimedia intervention

Multimedia content was generated by team members,
informed by a review of factors identified by patients as
determinants of decisions about trial participation [18],
as well as input from patient and public involvement
(PPI) contributors and qualitative experts on patient
health experiences.

Content included study-specific information (e.g. study
purpose, risks) and generic information (e.g. confidenti-
ality). PPI contributors and qualitative experts developed
study-specific components involving bespoke themes
such as investigator details and benefits of participation.
Generic information components included information
on informed consent, randomisation and confidentiality.
Existing video clips of patients discussing their experi-
ences of participation were edited for length and carefully
matched to these components. Additional file 1 provides
an example of the range of material presented, with text
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and video material in separate tabs for the particular trial
(for example, information about this study, ‘what will
happen during the study’) and trials in general (‘why get
involved, ‘leaving a study’). The material was designed to
provide a much more flexible set of options for patients
in terms of how much information they accessed, and in
what order, as well as being designed to be more acces-
sible and engaging. The multimedia intervention was
developed by a commercial company for use on a range
of platforms including desktops and smartphones.

Access to the multimedia resource was provided within
the patient information sheet, with a URL link and QR
code to assist with easy access (see Additional file 2 for
the presentation of the resource to patients). Although we
randomised participants to access the multimedia, it was
entirely the choice of the participant whether they actu-
ally engaged with the multimedia information (alongside
the written information) as part of their decision-making
process about the trial.

Methods of the SWAT

In each SWAT participants being approached to take
part were randomised to receive the multimedia along-
side written information or standard written information
alone. Individual randomisation was used where possible
to maximise power and precision and minimise selection
bias, but we adopted cluster randomisation where pre-
ferred by the host trial for logistical reasons.

Outcome measures

The primary outcome was recruitment, defined as the
proportion of participants recruited and randomised
to a host trial following an invitation to take part. The
denominator for the outcome was the total number of
potentially eligible participants offered entry to the trial.
Depending on the particular trial, this would include a
mix of eligible and ineligible patients according to the
formal inclusion and exclusion criteria.

Secondary outcomes were:

1. Acceptance, defined as the proportion of potentially
eligible participants who express interest in partici-
pating (i.e. posting a reply or attending a recruitment
appointment). We anticipated that in some SWATSs,
the number of participants recruited to the host
trial could be different from numbers of participants
responding positively, due to eligibility criteria used
in the host trial.

2. Retention, defined as the proportion retained at pri-
mary outcome measurement endpoint of the host
trial.
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Ethical approval

START was approved by the National Research Ethics
Service (NRES) Committee, Yorkshire and the Humber
— South Yorkshire (Ref: 11/YH/0271) on the 5 August
2011. Each individual host trial had its own ethical
agreement and registration.

Data analysis

Analyses of recruitment were conducted according to a
statistical analysis plan. Outcomes were first described
separately by study arm and then compared using logis-
tic regression to estimate the between-group odds ratio
and corresponding 95% confidence interval. The data
from each SWAT were meta-analysed using the Stata
metan command (Stata version 14.2) using random
effects models based on likely clinical and methodolog-
ical heterogeneity. Statistical inconsistency was quanti-
fied using the I* statistic. In the meta-analysis, we used
a two-stage strategy where each individual SWAT was
analysed using the appropriate analysis methods (i.e.
taking into account whether it was individually or clus-
ter randomised) to generate trial-level summary sta-
tistics (e.g. odds ratios) first, and then the results from
individual SWATs were combined across trials using
the Stata metan command (Stata version 14.2).

We performed pre-specified subgroup analyses inves-
tigating differences between studies based on underly-
ing recruitment rates (low defined as a recruitment rate
of 5% or below in control group vs. higher rates). We
hypothesised that when the baseline recruitment rate is
low, the increase in the absolute recruitment rate asso-
ciated with a recruitment intervention may be higher.
A second planned analysis comparing patients with a
known diagnosis versus participants ‘at risk’ was not
conducted as it proved difficult to assign trials to the
categories reliably.

Results

We originally recruited 6 trials for the SWATs. Only
one trial has reported the individual SWAT evaluation
[19]. Table 1 describes the characteristics of the host
trials and the SWATSs. One host trial was only able to
report accurate data on 11/37 sites randomized [20]
and was excluded from all the analyses (available data
by arm are reported in Additional file 3). All host trials
were individually randomised, but 2 SWATs used clus-
ter randomisation (general practices, endoscopy units
or week of recruitment) because this was operation-
ally easier. One host trial included the same SWAT in
two separate groups of practices [21], one group allo-
cating patients on the basis of first contact letters and



Table 1 Trial characteristics

Trial name

Population

Host trial intervention and comparison

Design of the host trial

Design of SWAT

GHT2000 [21]

PSM COPD [22]

HI-Light [23]

seAFOod [24]

STOP ACEi [20]

Inactive 18-74-year-olds with hypertension,
suspected hypertension, pre-hypertension
or high-normal blood pressure

COPD patients aged 18 years or older
with mild dyspnoea

Patients aged 5 years and over with vitiligo

Patients aged 55-73 years identified
during screening colonoscopy as being
at'high risk’for subsequent surveillance
colonoscopy

Patients with advanced progressive CKD
receiving angiotensin-converting enzyme
inhibitor or angiotensin receptor blockers
(or both)

Interventions: (i) GP gym-based referral
plus web tool, (ii) sport referral (iii) sport
referral plus web tool

Comparator: GP gym-based referral

Intervention: a telephone-based self-man-
agement intervention
Comparator: usual care

Interventions: (i) Handheld narrowband
UVB (NB-UVB) and (i) a combination

of potent topical corticosteroid and NB-
UVB, compared with potent topical
corticosteroid

Interventions: (i) 2 g eicosapentaenoic acid
per day and (ii) 300 mg aspirin per day
Comparator: placebo

Intervention: Discontinue Angiotensin
Converting enzyme inhibitor (ACEi)/Angio-
tensin Receptor Blocker (ARB) or combina-
tion of both

Comparator: Continue ACEi, ARB or combi-
nation of both

Individually randomised four-arm group
trial

Individually randomised two-arm group
trial

Individually randomised three-arm,
placebo-controlled

Individually randomised 2 by 2 factorial trial

Individually randomised two-arm group
trial

Two-arm trial, individually randomised

Two-arm trial, clustered by general practice

Two-arm trial, individually randomised

Two-arm trial, cluster randomised ( Endos-
copy Unit taking part in the UK NHS Bowel
Cancer Screening Programme)

Two-arm trial, individually randomised

aupIPay NG b 12 dybuiseinpely

§Tr1Z (€202)

0l Jo 7 abey
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a second group allocating patients on reminder letters
after they had initially been contacted.

Five host trials provided data on recruitment [21-24].
Access to multimedia resulted in little or no difference
in recruitment rates (pooled odds ratio=0.96, 95%
CIL: 0.79 to 1.17 p-value=0.671, P>=0%) (Table 2 and
Fig. 1).

Four host trials provided data on participant accept-
ance rates [21-23]. Access to multimedia resulted in little
or no difference in the likelihood of responding posi-
tively to the invitation compared to participants receiving

Table 2 Primary outcome—randomised to host trial
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standard information (pooled odds ratio 0.98, 95% CI:
0.85 to 1.13, p value=0.778, I*=0%) (Fig. 2 and Table 3).

Three SWATs provided data on retention [22-24].
Access to multimedia resulted in little or no difference
in retention compared to participants receiving standard
information (pooled odds ratio 1.07, 95% CI: 0.71 to 1.62,
p value=0.737, >=44.7%) (Fig. 3 and Table 4).

There was no marked difference in intervention effects
by baseline rate (odds ratio 0.94 95% CI 0.65 to 1.35 in
low baseline trials compared with 0.99 95% CI 0.73 to
1.33 in high baseline trials).

Study Standard Multimedia Odds ratio (95% Cl) % weight
GHT2000 64/1049 (5.9%) 57/1048 (5.4%) 0.89 (0.61 to 1.28) 27.7
GHT2000 (reminder) 41/1057 (3.9%) 35/1055 (3.3%) 0.85 (0.54 to 1.35) 18.2
PSM COPD 247/2280 (10.8%) 185/1934 (9.6%) 0.84 (0.58 to 1.22) 282
HI-Light 51/1136 (4.5%) 54/1094 (4.9%) 1.11(0.60t0 2.02) 104
seAFOod 61/395 (15.4%) 68/333 (20.4%) 144 (0.88t0 2.37) 15.5
Pooled 464/5917 (7.8%) 399/5464 (7.3%) 0.96 (0.79to0 1.17) 100.0
Study %
D ES (95% Cl) Weight
GH2K (a) + : 0.89 (0.61, 1.28) 27.74
1
GH2K (b) - reminders + r 0.85 (0.54, 1.35) 18.15
PSM COPD *— 0.84 (0.58, 1.22) 28.20
HI-Light —— 1.11 (0.60, 2.02) 10.39
'
SeAFOod . + 1.44 (0.88, 2.37) 15.51
Overall (l-squared =0.0%, p = 0.446) <> 0.96 (0.79, 1.17) 100.00
'
NOTE: Weights are from random effects analysis i
1
T ’ |

422 1

Favours control

237

Favours multimedia

Fig. 1 Primary outcome—randomised to host trial. Heterogeneity chi-squared=3.72, p=0446; |2 =0.0%; test of pooled odds ratio=1: 2=0.42,

p=0671
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%
Study ID ES (95% Cl) Weight
GHT2000 (a) + : 0.86 (0.64, 1.16) 23.76
GHT2000 (b) - reminders - 0.90 (0.61, 1.31) 14.38
PSM COPD = 1.02 (0.79, 1.33) 30.26
HI-Light : 1.08 (0.83, 1.39) 31.60
Overall, DL (I* = 0.0%, p = 0.662) 0.98 (0.85, 1.13) 100.00

<[>

Favours control

I
1.64

Favours multimedia

Fig. 2 Secondary outcome—responded positively to invitation. Heterogeneity chi-squared =159, p=0.662; /.2 =0.0%, test of pooled odds ratio=1:

7=0.28,p=0.778

Table 3 Secondary outcome—responded positively to invitation

Study Standard Multimedia Odds ratio (95% ClI) % weight
GHT2000 100/1049 (9.5%) 87/1048 (8.3%) 0.86 (0.64 t0 1.16) 23.8
GHT2000 (reminder) 59/1057 (5.6%) 53/1055 (5.0%) 0.90 (0.61t0 1.31) 144

PSM COPD 464/2280 (20.3%) 412/1934 (21.3%) 1.02 (0.79t0 1.33) 30.3
HI-Light 221/1136 (19.5%) 226/1094 (20.7%) 1.08 (0.83 to 1.40) 316
Pooled 844/5522 (15.3%) 778/5131 (15.2%) 098 (0.851t0 1.13) 100.0
Discussion Strengths and limitations of the study

Summary This programme of coordinated SWATs was one of the

We tested the effects of access to multimedia infor-
mation on trial recruitment and retention. In a num-
ber of SWAT evaluations that run through a diverse
group of host trials, the intervention did not improve
acceptance, recruitment or retention rates among
participants.

first to be initiated, demonstrating the broad feasibility of
this strategy as a model for the more rapid development
of an evidence base.

As with most SWATS, there was no formal sample size
calculation for individual trials. The host trials under-
taking the SWATs were self-selected and therefore the
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Study %
D ES (95% Cl) Weight
1
.
H
PSM COPD + . 0.80 (0.54, 1.18) 44.80
1
1
.
HI-Light TR 1.19 (0.58, 2.46) 22,67
,
1
:
SeAFOod : * 1.50 (0.87, 2.58) 32,53
H
1
1
Overall (-squared = 44.7%, p = 0.164) < : 1.07 (0.71, 1.62) 100.00
.

NOTE: Weights are from random effects analysis

.388 1

Favours control

2.58

Favours multimedia

Fig. 3 Secondary outcome—retained at primary endpoint of the host trial. Heterogeneity chi-squared=3.62, p=0.164; | =44.7%, test of pooled

odds ratio=1:2z=0.34, p=0.737

Table 4 Secondary outcome—retained at primary endpoint of the host trial

Study Standard Multimedia Odds ratio (95% Cl) % weight
PSM COPD (at 12 months) 223/2280 (9.8%) 159/1934 (8.2%) 0.80 (0.54t0 1.18) 44.8
HI-Light 35/1136 (3.1%) 40/1094 (3.7%) 1.19 (0.58 t0 2.46) 227

(at 9 months)

seAFOod 49/395 (12.4%) 57/333 (17.1%) 1.50(0.87 t0 2.6) 325

(at 12 months)

Pooled 307/3811 (8.1%)

256/3361 (7.6%)

1.07 (0.71t0 1.62)

studies on which the programme was run represent a
relatively specific (though diverse) group of study con-
texts, with most patients in the older age groups. It is
possible that the variation in those contexts was sufficient
to give the recruitment strategy a fair test across multiple
designs and populations, and there was limited evidence
of significant variation in effect. Even the pooled analy-
sis of data from six trials left some imprecision in the
estimate of effect. We have provided broad details of the
patient populations sought for each of the trials, but we
do not have detailed information on the demographics
of those who took part in the SWAT:. It is important to
note that the participants in the SWATs are not the same

as those taking part in the trials, as many people partici-
pate in the SWATSs without entering the trial. Collecting
such information is complicated and potentially burden-
some for trial teams. One study was unable to provide the
necessary data for our main analysis, which reduced the
sample size available. In our experience, problems with
delivering SWATS are fairly rare but these difficulties do
highlight that SWATs can stretch the resources of already
busy trial teams.

Although we planned to assess the use of the multi-
media intervention, including its various elements, to
provide better context to our outcome data, an error in
the web-hosting software meant no accurate data on use
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were available. The SWATs only provided patients with
a link to the multimedia resource and did not actively
encourage use. It is unclear whether the intervention
failed because it was not accessed, or because access to
the intervention had limited impact on patient decision-
making. We were unable to assess whether uptake and
engagement varied across trials, or between different
patient groups in individual trials.

The study was conducted pre-pandemic and the
increase in the use of remote tools (including in the
delivery of trials) may impact the future effectiveness of
multimedia presentations in the context of trial recruit-
ment. The creation and dissemination of the evidence
was far from rapid, given recruitment began in 2012. This
reflects a number of issues, including the fact that some
SWATs extended beyond the funded START programme
itself (hampering the completion of the meta-analysis).
Some individual SWATs took a significant amount of
time to complete recruitment or provide recruitment
and retention data. Development of SWAT processes
since that time has highlighted the need for greater effi-
ciency, permitting faster publication of individual studies
and ‘living’ meta-analyses at the level of a recruitment or
retention strategy to better inform the trials community.

The participating trials were led by experienced inves-
tigators and teams, so the standard information sheets
may have already been well designed, leaving less scope
for improvement through intervention. To simplify
ethical approvals, we compared our intervention plus
standard information with standard information alone,
but this may have reduced the impact of the multime-
dia compared to a comparison of multimedia versus
standard information. Further developments in technol-
ogy and media may mean that future iterations of these
types of interventions could include more features and
greater interactivity which might enhance effects (albeit
at increased cost). All the host trials were done in the UK,
making it unclear how applicable this evidence is to other
countries.

Study results in the context of the wider literature

We report here a linked series of pre-planned and co-
ordinated SWATs testing the same recruitment interven-
tion, rather than a retrospective systematic review of all
relevant studies using this strategy. The studies reported
here will eventually be integrated into the ongoing
Cochrane review on strategies to improve trial recruit-
ment [3], alongside similar data from studies outside the
START programme. It is possible that access to multime-
dia has positive benefits on patient understanding, but
that does not translate to improved recruitment. Assess-
ing these sorts of impacts through a SWAT is difficult
and qualitative research or process data may be required
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to explore such effects. It is also possible that multime-
dia and non-written information may be more effective
for recruitment of some specific populations, for example
some ethnic groups [25].

Most of the studies included in the current meta-analy-
sis were restricted to adults. A linked study has explored
the impact of multimedia on recruitment in younger pop-
ulations. Data from three SWATSs found that participants
allocated to multimedia were more likely to be recruited
to the host trial than those allocated to written informa-
tion alone (OR 1.54; 95% CI 1.05, 2.28; p=0.03), although
multimedia did not show any impact on measures of
decision-making, and the combination of multimedia
and written information showed no comparative advan-
tage [26]. Decisions about further SWAT evaluations of
this technology can be based on published guidance [27],
combining the results reported here, those in the TRECA
study, and additional studies of this technology identified
by the forthcoming Cochrane review update.

Conclusions

A co-ordinated programme of SWATs among multiple
trials found little evidence that multimedia informa-
tion alongside standard information had an impact on
recruitment or other outcomes.
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