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Abstract
Background: Evidence-based methods for randomised controlled trial recruitment and retention are extremely valu-
able. Despite increased testing of these through studies within a trial, there remains limited high-certainty evidence for
effective strategies. In addition, there has been little consideration as to whether recruitment interventions also have an
impact on participant retention.
Methods : A systematic review was conducted. Studies were eligible if they were randomised controlled trials using a
recruitment intervention and which also assessed the impact of this on retention at any time point. Searches were con-
ducted through MEDLINE, EMBASE, Cochrane Library, and the Northern Ireland Hub for Trials Methodology Research
SWAT Repository. Two independent reviewers screened the search results and extracted data for eligible studies using a
piloted extraction form.
Results: A total of 7815 records were identified, resulting in 10 studies being included in the review. Most studies
(n = 6, 60%) focussed on the information given to participants (n = 6, 60%), with two (20%) focussing on incentives, and
two focussing on trial design and recruiter interventions. Due to intervention heterogeneity, none of the interventions
could be meta-analysed. Only one study found any statistically significant effect of letters including a photograph (odds
ratio: 5.40, 95% CI 1.12–26.15, p = 0.04).
Conclusion: Assessment of the impacts of recruitment strategies, evaluated in a SWAT, on retention of participants in
the host trial remains limited. Assessment of the impact of recruitment interventions on retention is recommended to
minimise future research costs and waste.
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Introduction

Testing of interventions using randomised controlled
trial (RCT) methodology is fundamental to health
research, however, the validity of such research is
dependent on the successful recruitment and retention
of participants.1 While there is much focus on the
importance of participant recruitment to funders and
trialists, this effort can be wasted if participants cannot
be retained.2 Previous evidence has suggested that
around a quarter of trials experience primary outcome
attrition of greater than 10%.3 This has the potential to
lead to research waste due to the need for additional
costs and/or a study extension, reduced power and
potential early termination of research activity.1,4

Where such instances occur, there is also the ethical

impact to consider; those participating in the associated
trial have invested time and effort to the study, how-
ever, a conclusion may not have been ascertained, thus
leaving participants without a meaningful result from
their participation.

As a result, evidence-based methods to increase the
retention of RCTs are extremely valuable.5,6 One
method is to ‘nest’ trials of trial process interventions
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in ongoing randomised trials, known as a study within
a trial or SWAT.5 Use of SWAT methodology for the
testing of recruitment and retention interventions
ensures causality of intervention effectiveness can be
ascribed and allows identification of both effective and
ineffective methods for trial retention.7 Embedding this
testing within an ongoing RCT avoids the potential for
concerns regarding the feasibility of intervention effec-
tiveness, and subsequent implementation, particularly
where interventions have been assessed in a quasi-RCT
or non-randomised setting.

Retention-specific strategies, tested using rando-
mised SWAT methodology, were previously combined
in a Cochrane Review8 and this has recently been
updated.6 The recent update has identified a small num-
ber of interventions (n = 4) with moderate GRADE
certainty evidence of their potential for increasing trial
retention, however, no strategies have high GRADE
certainty currently.6 Three included SWATs used quasi-
randomised designs, which may limit the applicability
and effectiveness in a ‘real’ trial setting, however, sensi-
tivity analyses conducted did not demonstrate any sig-
nificant change in intervention effectiveness when these
designs were removed.6

The number of retention SWATs undertaken has
seen a marked increase over recent years, from 38
included in the initial Cochrane Review of 2013,8 rising
to 71 included in the 2021 revision.6 Despite this thus
far, it appears that little consideration has been given
to whether interventions implemented at the recruit-
ment stage of an RCT can also have an impact on
increasing participant retention. Identifying if any stra-
tegies have been assessed for dual effectiveness, and if
so whether any are effective, will be beneficial in focuss-
ing future nested intervention designs and ultimately,
where effective strategies can be identified, may help to
minimise research costs and waste.

This review, therefore, sought to establish whether
any nested, randomised, recruitment strategies have
also been assessed in the context of long-term, reten-
tion, impacts. Where this was undertaken, the review
aimed to assess which interventions had been shown to
be effective and if cost-effectiveness had also been
assessed for any effective strategies.

Methods

Protocol

A protocol for this systematic review was prospectively
registered on the Open Science Framework on 28 July
2021 (Reference: 10.17605/OSF.IO/S78HY). No amend-
ments were made to the protocol during the review.

Eligibility criteria

Trials were eligible for inclusion if they:

1) Enrolled trial participants (adults or children) into
a randomised controlled trial (commonly referred
to as the host trial) in the fields of health and social
care. The restriction to health and social care trials
was made on the basis that the vast proportion of
SWATs have been undertaken in host trials within
this field.

2) Used an intervention to improve recruitment and
also assessed the impact of the recruitment inter-
vention on retention at any time point.

Trials were not eligible if they were hypothetical.

Information sources and search strategy

Recruitment and retention trials are routinely collated
within the Methodology Cochrane Database for
Systematic Reviews by Treweek et al.9 and Gillies et al.6

Given the robust search strategy used for these
reviews, the Cochrane Reviews were used to identify
published randomised trials which fulfil the required
inclusion/exclusion criteria. In addition, the search strate-
gies for MEDLINE and EMBASE as used in each
review were duplicated on 7 February 2022 to cover the
period since the last Cochrane review date. A copy of the
full search strategy is included in Supplementary File 1.

In addition, the Northern Ireland Hub for Trials
Methodology Research SWAT Repository Store was
searched from the date of inception to the date of the
search on 7 February 2022. Article reference lists and
bibliographic searches were also undertaken during the
screening process. The PROMETHEUS programme10

(hosted by York Trials Unit, University of York) was
also contacted to obtain an update on the progress of
any relevant SWATs.10

Article inclusion was limited to articles that were
published in English; no other limitations were used.

Selection process

Titles and abstracts retrieved from the searches were
downloaded into Rayyan (https://www.rayyan.ai/) and
de-duplicated. The remaining titles and abstracts were
independently screened by two reviewers (C.A. and
L.C.) against the pre-specified inclusion and exclusion
criteria. Full-text copies were obtained for those articles
deemed to be meeting inclusion criteria and these were
again independently reviewed by two reviewers (C.A.
and L.C.). Where necessary documentation relating to
the host trial (for example registry entry, protocols,
and published results) was obtained to aid eligibility
assessment. In both instances, any disagreements were
discussed and resolved.

Risk of bias assessment

The Cochrane Risk of Bias tool (version 2) was used to
assess the risk of bias,11 applying all domains of the tool.
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An assessment was made only of the SWATs and not of
the host trials. Two reviewers independently assessed the
risk of bias for each included trial and any disagreements
in assessment were resolved by discussion.

Confidence in cumulative evidence

Assessment of strength of evidence was proposed to be
completed using GRADE,12 however as SWATs could
not be combined, and a narrative synthesis was used,
this was not completed.

Data collection and items

The authors developed a data extraction form. Each
outcome (see section Data items) was extracted into its
own cell within the spreadsheet, with multifaceted vari-
ables (e.g. sample size) separated into individual cells
(e.g. planned sample size, actual sample size). The
extraction form was piloted prior to full data extrac-
tion. An example data extraction form is provided in
Supplementary File 2. Data extraction was completed
independently by two reviewers (C.A. and L.C.) and
compared for consistency.

Outcome data

The primary outcome of this review was the proportion
of patients retained at the host trial primary outcome
time point using each recruitment strategy. If the pri-
mary outcome time point was undefined, the first time
point after intervention was used. Where the SWAT
reported retention to another time point, this time point
was used.

Secondary outcomes were cost-effectiveness (cost
per patient retained) if reported, and retention of parti-
cipants at subsequent, secondary analysis, time points.
In a post hoc analysis, initial intervention effects on
recruitment rate were also considered.

Data items

Data was collected regarding the characteristics of both
the host trial and the SWAT. The host trial collected
details on disease area, setting, trial design, intervention
and comparator, sample size, primary outcome mea-
sure, and recruitment and retention methods used. The
SWAT collected details on study design, participant
characteristics (age, gender/sex, ethnicity), intervention
details, number of participants in each SWAT arm, and
retention outcome.

Synthesis

Data from trials or SWATs with multiple publications
were extracted and reported as a single entity. Multiple
recruitment or retention interventions tested within the

same host trial were extracted and treated as separate
entities. No sub-group or sensitivity analyses were
planned.

A flowchart of the selection process is presented.
Key characteristics are summarised in tables and with
trials grouped by type of SWAT intervention.

A narrative synthesis is presented for each interven-
tion. SWATs at high risk of bias are included in the
results; however, all results are discussed within the
context of the risk of bias assessment. Where avail-
able, data on the cost-effectiveness of an intervention
is presented if an intervention has been shown to be
effective.

Results

Searches identified 7815 records of which 90 were
assessed for eligibility through full-text review. Data
was subsequently extracted from 15 records,13–27 with
10 records ultimately being deemed eligible for inclu-
sion.18–27 The remaining five records were excluded for
the following reasons: Not a SWAT (n = 2),13,14 host
trial not randomised (n = 2),16,17 and SWAT was
hypothetical (n = 1).15 A PRISMA flowchart is pre-
sented in Figure 1. Five additional SWATs were identi-
fied that were ongoing.28–32

SWAT and host trial characteristics

As summarised in Table 1, of the 10 SWATs included,
there was a relatively even split in trial setting with six
(60%) embedded in host trials in primary care18,19,23,25–27

and four (40%) in trials in secondary care.20–22,24 A
broad range of disease areas were represented, with the
most frequently represented being respiratory (n = 3,
30%),18,22,27 followed by podiatry23,25 and occupa-
tional therapy19,26 each with two trials. Most trials
used patient-reported outcome measures (n = 6,
60%).22–27 Most trials (n = 6, 60%) used postal
follow-up (patient self-completed diaries/calendars or
questionnaires), with the remaining studies using
follow-up in a clinic (n = 3, 30%) or telephone follow-
up (n = 1, 10%). Four SWATs (40%) used unequal
randomisation,19,21,23,27 with the majority (n = 3;
75%) favouring the SWAT control arm.19,21,23

In line with the Online Resource for Recruitment
research in Clinical Trials categorisation, and as
detailed in Table 1, the majority of SWATs focussed
on the information given to participants (n = 6,
60%),22–27 including modifications to patient informa-
tion sheets (n = 2), modifications to invitation letters
(n = 2), modifications to both (n = 1), and provision
of a research information leaflet (n = 1). The remain-
ing SWATs focussed on incentives (n = 2, 20%),18,19

and trial design (n = 1, 10%)21 and recruiter interven-
tions (n = 1, 10%).20
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Risk of bias

The 10 SWATs included in this review were assessed
using either the Cochrane Risk of Bias 2 tool or the
Cochrane Risk of Bias 2 Cluster Tool depending on
design.11 The results of the associated assessments are
summarised in Figures 2 and 3.

Overall, the majority of SWATs (n = 9) were
assessed as having some concerns (n = 6) or a high
risk of bias (n = 3).18–20,22–27 For all SWATs missing
outcome data and selection of reported results were
well reported. The reasons for some concerns were
largely due to limited reporting of the randomisation
process or outcome assessment or deviations from the
intended intervention.

Analysis

Due to the lack of consistency in the interventions eval-
uated in the included SWATs, it was inappropriate to

undertake a meta-analysis and hence a narrative synth-
esis was conducted.

Participant characteristics

Across the 10 included SWATs, patient demographic was
not appropriate to report for one study given randomisa-
tion was at a centre level in relation to a recruiter inter-
vention.20 Of the remaining nine SWATs (90%), patient
ethnicity was only reported in two instances,23,24 age in
four SWATs,21,23–25 and gender or sex reported in only
three SWATs.21,23,25 Aside from these no other demo-
graphic criteria were reported for any of the SWATs.
Where data was reported, most participants were white
(92%), females (92%) with an average age of 73 years.

Primary outcome

As shown in Table 2, of the six SWATs which focussed
on the information given to participants,22–27 only five

Figure 1. PRISMA flow diagram of screening.
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(83%) reported data on participant retention.22,24,25,27

Arundel et al. had proposed to conduct this but the
results have not been reported with the reporting
focussing on recruitment outcomes only.23 Of these
SWATs, the majority reported higher retention rates in
the control group compared to the intervention group.
The exceptions were the SWAT by Brubaker et al. who
reported retention rates of 81% in the intervention
group versus 78% in the control group,24 and Anand
et al. who reported 38% retention in the generic inter-
vention letter with photograph compared to the control
group (31% retention).22 Only Anand et al. found any
statistically significant difference between the groups,
with an odds ratio of 5.40 (95% CI 1.12–26.15,
p = 0.04) observed for the difference between letters
including and excluding a photograph.22

For the two SWATs which assessed incentives for
participants, Whiteside et al. found that retention was
higher in the intervention (pen) group compared to the
control (no pen group); however, the result was not sta-
tistically significant (odds ratio: 2.63, p = 0.39).19

Similarly, Cook et al. found higher retention in the
conditional incentive (control) group; however, the
finding was not statistically significant even when sensi-
tivity analyses were conducted (p = 0.068).18

The SWAT by Avenell et al., which assessed the
impacts of presentation of trial design, found that more
participants were retained in the intervention (open
design) group compared to the control (blinded design)
group (78.4% vs 65.2%); however, statistical signifi-
cance testing of this finding was not reported.21

Evaluation of the impacts of onsite monitoring ver-
sus no onsite monitoring by Lienard et al. did not assess
retention in the strictest sense but assessed mean follow-
up which was viewed within this review to be a proxy of
retention.20 The SWAT found that mean follow-up was
longer in the control group compared to the interven-
tion group (2.5 6 3.6 months (control); 1.8 6 3.2
months (intervention), however again the statistical sig-
nificance of this result was not reported.20

Secondary outcomes

Only two SWATs reported retention at other time
points and neither found any statistically significant
difference in retention; Brubaker at earlier time points
(3 years: p = 0.13; 4 years: p = 0.13)24 and Jolly at a
later time point (12 months: odds ratio 0.79, 95% CI:
0.54–1.18).27

The SWAT by Cook et al. was the only one to assess
the cost-effectiveness of the intervention in the context
of retention.18 Including direct (voucher) and indirect
(administrative time) costs the total cost was £5733 for
the non-conditional incentive arm, equating to a cost of
£45 per diary response received, compared with £2029
for the conditional incentive arm, equating to a per
diary cost of £22.18

Only the SWAT by Avenell reported evidence of
intervention effectiveness on recruitment.21 The use of
an open design was found to increase recruitment by
9.4% (95% CI: 1.3–17.4) when compared to a blinded
placebo-controlled trial. All other SWATs found no
statistically significant effect of the intervention on
study recruitment.

Discussion

This review identified only 10 eligible SWATs of
recruitment interventions which also assessed the
impacts of the intervention on trial retention. Given the
heterogeneity between interventions, it was not possible
to combine any of the included SWATs in a meta-
analysis.

Figure 3. Risk of bias assessment of included cluster RCTs.
Domains: D1a: Randomisation process; D1b: Timing of identification or

recruitment of participants; D2: Deviation from intended interventions;

D3: Missing outcome data; D4: Measurement of outcome; D5: Selection

of reported result.

Figure 2. Risk of bias assessment of included individual RCTs.
Domains: D1: Randomisation process; D2: Deviation from intended

interventions; D3: Missing outcome data; D4: Measurement of outcome;

D5: Selection of reported result.
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The majority of included SWATs focussed on the
information given to participants which corresponds to
the findings of Treweek et al.,9 where most recruitment
SWATs (35/68, 51%) identified also focussed on modi-
fications to the information given to participants. The
majority of these reported higher retention rates in the
control group compared to the intervention group and
only one SWAT (letters including and excluding a
photograph found any statistical significance between
groups).22 No statistically significant effects on reten-
tion were found for those SWATs assessing participant
incentives,18,19 trial design presentation (open vs
blinded),21 or monitoring visits.20

In this review, retention at other time points and
cost-effectiveness of interventions were to be assessed;
however, there was limited reporting of both secondary
outcomes. No statistically significant differences were
identified for retention at subsequent time points, and
the only SWAT assessing cost-effectiveness, not unsur-
prisingly, found that conditional incentives were lower
in cost than unconditional incentives.18

Only one SWAT demonstrated intervention effec-
tiveness in the context of recruitment,21 with most of
the remaining studies indicating a direction of interven-
tion effect, albeit with no statistical signifi-
cance.19,20,22,23,25–27 An important consideration here is
that SWATs are often statistically underpowered, and
hence require multiple replications and subsequent
meta-analysis to identify evidence of effectiveness.
Given that the individual SWATs included were single
replications only, they are unlikely to have been able to
ascertain effects individually. Subsequent replications
may therefore indicate recruitment and retention effec-
tiveness and thus contribute to the evidence base of
interventions with dual effectiveness. Such strategies
will undoubtedly be beneficial to the clinical trials

community in terms of both trial efficiency and limiting
future research waste. Similarly, there will also be bene-
fits to participants if strategies can improve both
recruitment and retention and result in participants see-
ing a timely, robust, and meaningful output from their
participation.

A recent systematic review noted the lack of cer-
tainty with regard to cost-effective recruitment and
retention interventions and recommended that eco-
nomic evaluations be carried out alongside all SWATs
to ensure cost-effectiveness can be appropriately evalu-
ated.33 This is particularly pertinent for recruitment
SWATs assessing retention; if there are several effective
recruitment strategies of similar cost, but one strategy
is also better at improving retention, then it may be
advantageous both from a deliver and a cost perspec-
tive to trials to utilise this method to minimise research
waste. Given the paucity of evidence, it is therefore rec-
ommended that where trials undertake recruitment
SWATs they also plan to and subsequently assess and
report the impacts on retention to maximise trial, and
SWAT, efficiency and thus limit research waste.

Limitations

Of the 7815 records screened for inclusion in this
review, only 10 detailed assessments of the impacts of
recruitment interventions on trial retention. This dearth
of evidence therefore limited the ability to identify any
potential interventions which may have an effect on
both recruitment and retention in an RCT. Of the 10
included SWATs, only nine reported retention out-
comes, with one detailing retention as a secondary out-
come but noting the associated publication focussed on
recruitment outcomes only.23 A subsequent article on
retention outcomes has not yet been developed. As a

Table 2. Summary of study results.

Study Total participants, N Intervention
group total, N

Intervention group
retained, N (%)

Control
group
total, N

Control group
retained, N (%)

Anand et al.22 368 101, 91, 88 33 (32.7%)
22 (24.2%)
27 (30.07%)

88 28 (31.8%)

Arundel et al.23 4314 1436 NR 2878 NR
Avenell et al.21 538 180 105 (58.3%) 358 152 (42.5%)
Brubaker et al.24 305 153 124 (81.0%) 152 120 (78.9%)
Cockayne et al.25 6900 2301, 2301 53 (2.3%), 53 (2.3%) 2298 53 (2.3%)
Lienard et al.20 135 68 Mean length of follow-up:

1.8 6 3.2 months
67 Mean length of

follow-up:
2.5 6 3.6 months

Whiteside et al.19 1943 648 27 (4.2%) 1295 49 (3.9%)
Cook et al.18 42 sites 21 sites 127 (of 220 participants, 63.5%) 21 sites 91 (of 125 participants,

72.8%)
McCaffery et al.26 317 (159; 158) 159 2 (1.3%) 158 8 (5.1%)
Jolly et al.27 4214 1934 171 (8.8%) 2280 231 (10.1%)

NR: not reported.
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result, it is recommended that those undertaking
recruitment SWATs plan to and subsequently under-
take an assessment of intervention impacts on retention
to allow the evidence base for effective strategies to
build in this area.

Only SWATs embedded in RCTs in the fields of
health and social care were included in this review, on
the basis that the vast proportion of SWATs have been
undertaken in host trials within this field. We acknowl-
edge that this may have resulted in relevant SWATs
outside of these fields being excluded; however, we do
not anticipate any significant impact from this on the
results presented.

Only publications in the English language were
included in the review, thus introducing potential lan-
guage bias. Given that no SWATs were identified in
the search which were written in languages other than
English, we view the impacts of this limitation to be
limited.

While database search strategies exist for specific
trial designs (e.g. RCT filters in MEDLINE), there is
currently no search strategy for SWATs. As a result,
we acknowledge the lack of use of a precise search
strategy here; however, use of the search strategies used
in Treweek’s Cochrane Review,9 plus searching of a
range of other resources aimed to ensure all relevant
SWATs were captured. Irrespective, there is potential
for some SWATs to have been missed; however, we
anticipate minimal impact from this due to the range of
databases and resources searched.

Difficulties in applying the domains in the Risk of
Bias 2 tool11 were identified given these do not necessa-
rily fit easily with the SWAT design. Assessment of risk
of bias independently by the two authors should have
helped to mitigate any bias here.

Recommendations

There remains a need for a robust and rigorous assess-
ment of the impacts of recruitment interventions on
retention. It is therefore recommended that where trials
undertake recruitment SWATs they also plan to and
subsequently assess and report both the impacts on
retention and the associated cost-effectiveness of the
intervention. We acknowledge that this is not without its
difficulties. One of the identified SWATs noted they
would assess the impacts of the intervention on retention
but did not subsequently undertake or report this. Given
their timing, recruitment SWATs afford an opportunity
for publication early in an RCT timeline, particularly
where long-term retention is planned. This may also be
driven by the need for timely reporting of SWATs to
enable meta-analysis and so availability of definitive
conclusions of intervention effectiveness. Where trials
utilise long-term follow-up, trialists may wish to publish
the initial recruitment SWAT results and follow with a
separate publication on the impacts of retention.

Conclusion

This review has identified the limited assessment of the
impacts of recruitment strategies, tested in a SWAT, on
the retention of participants in the host trial.
Assessment of the impact of recruitment interventions
on retention is recommended to minimise future
research costs and waste.
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