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A systematic review of economic
evaluations alongside studies within a trial
(SWATS) for improving recruitment and
retention in randomised controlled trials

, Alex Evansz, Adwoa Parker' ,
' and David ] Torgerson'

Athanasios Gkekas'
Sarah Jane Ronaldson

Abstract

Aim: To review the cost-effectiveness of strategies to improve participant recruitment and retention in randomised
controlled trials.

Methods: All included studies from the latest Cochrane recruitment and retention reviews were considered. To identify articles
published since the Cochrane reviews, electronic databases were searched until March 2021. Hand searching of conference
databases and journals was also undertaken. The inclusion criteria included Studies within a Trial (SWWATS). The main outcome was
the incremental cost-effectiveness ratio (ICER). Quality assessment of papers used the Cochrane risk of bias | tool. The CRD
guidance was used to assess the quality of economic evaluation. Random-effect meta-analyses were undertaken. The GRADE
certainty of evidence was applied for each strategy, and Trial Forge Guidance 2 was used for strategies included in meta-analyses to
evaluate the uncertainty of the findings. Cost-effectiveness ranks summarise the cost-effectiveness of all strategies.

Results: We identified 6569 records and included 29 SWATSs (earliest conducted in 1999 and latest in 2021) including more
than 35,800 participants. There is no strategy we would recommend trial teams and researchers adopt with complete statistical
certainty. Recruitment strategies which could be cost-effective include financial incentives, trial-branded pens, telephone re-
minders and pre-notification leaflets. Retention strategies which could be cost-effective include vouchers and trial-branded pens.

Conclusion: Future SWATS should replicate existing recruitment and retention strategies, rather than evaluate novel
ones. We recommend that economic evaluations be carried out alongside all future SWATS, costs and benefits be
recorded transparently, and the cost-effectiveness of existing recruitment or retention strategies be evaluated.

Keywords
Study within a trial, embedded trial, recruitment to RCTs, retention in RCTs, economic evaluation alongside SWATSs

Studies Within A Trial (SWATs) are a study design for
identifying strategies to improve recruitment and retention
in RCTs.”® SWATs’ primary objective is to improve trial

Introduction

Recruitment of participants into randomised controlled
trials (RCTs) is usually poor." Under-recruited, and hence
under-powered, trials result in research waste.” Another
main challenge with RCTs is attrition, which occurs when
recruited participants fail to complete follow-up assess-

"York Trials Unit, Department of Health Sciences, University of York,

. . . R . Heslington, UK
mel?ts- A SySte.matlc review of 151 trials associated with the 2Department of Economics and Related Studies, University of York,
National Institute for Health Research (NIHR) Health  Heslington, UK

Technology Assessment (HTA) Programme has found the

median retention rates to be 89%.> Poor retention not only ~ Corresponding author:

Athanasios Gkekas, York Trials Unit, Department of Health Sciences,

diminishes the power of the trial but also can introduce
attrition bias, thus threatening the statistical analysis of
RCTs.*

Seebohm Rowntree Building, University of York, Heslington, York YO 10
5DD, UK.
Email: agl 378@york.ac.uk


https://uk.sagepub.com/en-gb/journals-permissions
https://doi.org/10.1177/26320843221147838
https://journals.sagepub.com/home/rmm
https://orcid.org/0000-0003-4357-9043
https://orcid.org/0000-0002-2880-3935
https://orcid.org/0000-0002-1667-4275
mailto:ag1378@york.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1177%2F26320843221147838&domain=pdf&date_stamp=2022-12-21

Research Methods in Medicine & Health Sciences 0(0)

methodology and efficiency.® Two systematic reviews have
appraised the evidence on the effectiveness of strategies for
improving recruitment” and retention’ in RCTs. Both re-
views have implied poor progress on identifying effective
recruitment/retention strategies.

Moreover, no appraisal of the evidence on the cost-
effectiveness of recruitment and retention strategies has
been undertaken so far. Given the anticipated high direct
and indirect costs of poor recruitment and retention rates,’
economic evaluations of recruitment and retention strategies
alongside SWATSs are useful. More broadly, an “economic
evaluation offers an organised consideration of the range of
possible alternative courses of action and the evidence of the
possible effects of each. This is more likely to lead to better
decisions that improve overall social value”.'® There is an
urgent need to strengthen the evidence arising from SWATSs
towards identifying strategies that could improve recruit-
ment and retention in RCTs. There is a further need to
develop a framework for the economic analysis of SWATSs to
enable research organisations to make more informed
decisions.

This review accumulates and critically appraises the
existing evidence on economic evaluations alongside
SWATs for improving recruitment and retention in SWATS.
The primary aim is to improve trial efficiency by increasing
the evidence available for making trial process decisions.
The secondary aim is to make recommendations for im-
provement of future economic evaluations alongside re-
cruitment and retention SWATS.

Methods

A protocol is registered on PROSPERO (CRD record code:
42021236824), in line with the 2020 PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-
analyses) guidelines."'

The studies eligible for inclusion were quasi- or fully
randomised SWATs. The corresponding host trials of
SWATSs had to be quasi- or fully randomised, and within the
context of healthcare or any field applicable to healthcare
settings. Hypothetical studies (i.e. studies that ask potential
patients whether they would participate in a trial that will
not take place in reality) were excluded as these were as-
sessed to have a high Cochrane risk of bias,” and hence were
also excluded from the retention review.’

Any strategies designed to improve recruitment and/or
retention of participants in RCTs were eligible for inclusion
in the study. The target population was any potentially
eligible trial participants. For SWATs associated with im-
proving recruitment, the strategies were aimed at potential
trial participants who could be recruited to a host trial. For
SWATSs associated with improving retention, the strategies
were aimed at already randomised trial participants who
were asked to provide follow-up data. In contrast to the

Cochrane recruitment and retention reviews, strategies
aimed at collaborators or research ethics committees were
not considered.”’ There were no restrictions regarding
comparators. There are several potential types of economic
evaluation alongside SWATSs, including cost-effectiveness
analysis, cost-benefit analysis, cost-consequence analysis,
and cost-utility analysis. Therefore, the primary outcome
was reported in terms of the incremental cost-effectiveness
ratio (i.e. the incremental cost per additional patient re-
cruited or per additional participant retained), the (mone-
tary) net benefit of a given strategy or the willingness to pay
(WTP) for a given strategy. The secondary outcomes were
any costs and health utilities (benefits) of recruitment/
retention strategies. The measures of effect could be re-
ported as incremental/unit/total costs, or incremental
utilities/effects/benefits expressed in recruitment or reten-
tion rates. If the primary outcome in a study was unavailable
but its secondary outcomes were reported appropriately,
such a study would not be excluded on these grounds.

As this review focused on SWATs of recruitment or
retention strategies that included economic evaluations in
their analyses, the SWATSs from the most recent Cochrane
recruitment” and retention’ reviews were considered in
the study selection process. Further potential SWATs
were identified after the final dates of the study searches
in these Cochrane reviews, that is, on and after 12
February 2015 until 3 March 2021 for recruitment
strategies” and on and after 1 March 2020 until 3 March
2021 for retention strategies.” Thus, we developed a
search strategy for the identification of more recent
SWATs on recruitment and/or retention strategies that
involved economic evaluation. The search strategy is
available in Supplemental Material 2.

We searched the following electronic databases:

MEDLINE (OVID)

Embase (OVID)

CINAHL

Cochrane Methodology Review Group Specialised
Register (CMR) in the Cochrane Library

Science Citation Index and Social Citation Index
ERIC (EBSCO)

PsycINFO (OVID)

Scopus

Hand searching of conference abstracts associated with
SWATs was also undertaken. Journals were also hand
searched, including ClinicalTrials.gov, OpenTrials, EU
Clinical Trials Register, Cochrane Central Register of Con-
trolled Trials (CENTRAL) and the Online Resource for
Recruitment research in Clinical triAls (ORRCA). The search
dates were the same as those for the electronic databases.

The titles, abstracts, and full texts of identified records
were independently screened by two authors (AG and AE).
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We independently extracted the data through a standardised
data extraction form on Microsoft Word, which included
information on both the host trial and the SWAT. The data
extraction form provided information about the host trial
name, design, location, clinical setting, population, inter-
vention(s), and comparator(s) (Supplemental Material 1).
With respect to SWATS, the data extraction form provided
information about the design, the strategy (-ies), the com-
parator(s), study objective, time horizon, frequency and
timing of strategy, measure(s) of benefit and costs, type of
economic evaluation, numbers, and proportions of partic-
ipants in the intervention and control groups, results of
health economic outcomes in the intervention and control
groups, and perspective adopted in the economic evaluation
(Supplemental Material 1). No automation tools were ap-
plied in the data collection process. We did not need to
contact any study investigators to obtain further data or to
ask for clarification of published data.

In line with the Cochrane recruitment and retention
reviews’ methodology, the Version 1 Cochrane risk of
bias tool was used to appraise the quality of the included
studies.'? For included studies that were obtained from
the recruitment and retention reviews,”’ the risk of bias
presented in these reviews was assumed to be valid, and
hence their quality appraisal was adopted from the cor-
responding reviews™’ to avoid duplication of effort. In
addition, a descriptive quality assessment was indepen-
dently undertaken to assess the quality of the included
SWATs (including those from the Cochrane reviews) with
respect to their economic evaluation. Such assessment
followed explicitly the University of York’s Centre for
Reviews and Dissemination (CRD) guidance on sys-
tematic reviews of economic evaluations by considering
the following: methods of deriving the effectiveness data,
cost analysis, valuation and measurement of health
benefit, methods of synthesising the costs and effects,
and, if applicable, analysis of uncertainty.'> To allow for
broader inclusion of studies associated with economic
evaluations alongside SWATS, studies with a high risk of
bias, or studies with a low quality of economic evaluation,
or studies that were not peer-reviewed, were still included
if they met the inclusion criteria.

Random-effect meta-analyses, through the Cochran-
Menthel-Haenszel weighting method, were undertaken
for the primary outcome. Since all included SWATs were
associated with cost-effectiveness analysis, this was carried
out by initially obtaining the odds ratios (ORs) of the re-
cruitment or retention rates for each strategy. Then, the ORs
were converted to effect sizes, that is incremental recruit-
ment or retention rates, by dividing the natural logarithm of
the OR with 1.81."* This conversion is assumed for con-
tinuous outcomes,'* such as the incremental recruitment or
retention rate, and hence we applied such a conversion in
our study.

(i.e. effect size = incremental recruitment rate/retention
rate = BL98)

The Cochran-Menthel-Haenszel method was applied for
weighting the incremental costs of each strategy from each
included study, to obtain the aggregate figure for the in-
cremental cost of each strategy. The final step was to cal-
culate the incremental cost per patient recruited or
participant retained for each strategy by dividing the in-
cremental cost with the incremental recruitment or retention
rate. 95% confidence intervals are presented for the primary
outcome, the OR, and the incremental recruitment or re-
tention rate. RevMan was the software used for meta-
analysis."> The figures for the primary outcome were ad-
justed to 2019 USD Purchasing Power Parity (PPP) rates.
The use of PPP, defined by the International Monetary Fund
(IMF) as “the rate at which the currency of one country
would have to be converted into that of another country to
buy the same amount of goods and services in each
country”,'® can reflect more accurately any cost variations
among countries. We anticipated the included studies to be
potentially subject to between-group (study) heterogeneity;
hence the I statistic, ranging from 0% to 100%, was
computed for all strategies, whose primary outcome was
obtained through the inclusion of multiple SWATs. The
greater a reported value of %, the greater the extent of
between-study heterogeneity. More details about the meta-
analyses of each recruitment and retention strategy can be
found in Supplemental Material 3 and Supplemental
Material 4 respectively.

Following meta-analysis, the GRADE approach was
applied to the effect measure (i.e. the OR) and consequently
the primary outcome (i.e. the ICER), to assess the certainty
of the evidence for each recruitment and retention strategy;
this tool explores the extents of risk of bias, imprecision,
inconsistency, indirectness, and publication bias in the in-
cluded studies. Such an assessment was undertaken by the
two reviewers (AG and AE), and details about the GRADE
assessment of each recruitment and retention strategy can be
found in Supplemental Material 5. Furthermore, the Trial
Forge Guidance 2 was explicitly used to qualitatively assess
whether more SWATs should be conducted for recruitment
and/or retention strategies included in the study’s meta-
analyses.!” The assessment using Trial Forge Guidance 2
comprises of five criteria: risk of bias, imprecision, in-
consistency, balance of benefit and disadvantage to par-
ticipants, and balance of benefit and disadvantage to the host
trial."” Such an assessment was undertaken by the two
reviewers (AG and AE), and details about the application of
Trial Forge Guidance 2 to each recruitment and retention
strategy comprising of at least two SWATSs can be found in
Supplemental Material 6.

Cost-effectiveness ranks of strategies for improving
recruitment and retention in RCTs are presented. The rank
was based on the mean ICER of each recruitment or
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retention strategy, whether the lower 95% odds ratio con-
fidence intervals indicate the associated strategy is signif-
icantly effective, and the GRADE certainty of evidence.

Results

Searching of records

The full texts of 68 studies from the recruitment review” and
71 studies from the retention review’ were assessed for
inclusion to our study. Following the searches, 8113 records
were retrieved from the electronic databases overall. 28
additional studies were identified from manually searched
registers. Nine studies were identified from hand searching
reference lists of two studies that were retrieved from the
electronic databases. After deduplication, 6569 records
were screened, and 267 full texts were assessed for eligi-
bility. 22 studies were included in this review. A PRISMA
flow diagram is shown in Figure 1.

Characteristics of the included studies

Three studies had more than one SWATs, ®2° and hence

22 studies (29 SWATs) were included in this review. Nine
studies (15 SWATs) assessed recruitment strategies,
whereas 15 studies (16 SWATs) evaluated retention
strategies. Two studies included SWATs with strategies
targeting both recruitment and retention.”'*** The char-
acteristics of the included studies, that is, study (author,
date, country), host trial design, participants, SWAT in-
tervention(s) (and comparator(s)), and SWAT outcome(s),
are presented in Table 1.

All SWATSs of retention strategies were already included
in the retention review.” However, two of these SWATs had
data that were publicly inaccessible at the time of the
publication of the retention review.”** These SWATs
eventually became publicly accessible in journals. As there
was an uncertainty regarding which data the reviewers from
the retention review had accessed, the papers’ risk of bias
was re-assessed.

[ Identification of studies via databases and registers J
—
Records identified from*: Records removed before screening.
Databases (n =8113) Duplicate records removed among databases
(3
=}
‘é Registers, conferences (n = 28) - (n=1712)
»
% Cochrane Recruitment Review (n=68) Duplicate records from the Cochrane Recruitment
= Review (n=7)
= Cochrane Retention Review (n=71)
Duplicate records from the Cochrane Retention
Hand search reference lists (n=9) Review (n=1)
—
A 4 Records excluded**
—
Records screened (n =6302)
>
{n =6569) Reasons for exclusion
. - Not a SWAT (n=6301)
e
"E‘ - Absence of recruitment and/or retention interventions
o (n=1)
S
v
Full texts assessed for eligibility Full texts excluded:
»
»
(n =267) (n=245)
— Reasons for exclusion:

Studies included in reuew
(n=22)
SWATSs included in review:

(n=29)

Figure |. PRISMA flow diagram for the systematic review.

- Absence of primary/secondary outcomes (n=240)
- Not a SWAT (n=2)
- Hypothetical SWAT/study (n=2)

- Not targeted at participants (n=1)
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Table I. Characteristics of the included studies.

Study Host trial design

Participants

SWAT interventions

SWAT outcome(s)

Jennings et al.'® Prospective

Country: randomised open
United blinded end point
Kingdom (PROBE) design

Jennings et al.'® Prospective

Country: randomised open
United blinded end point
Kingdom (PROBE) design

Jennings et al.'® Randomised controlled

Country: trial (RCT); open,
United parallel, double-blind
Kingdom

Jennings et al.'® Randomised controlled

Country: trial (RCT); open,
United parallel, double-blind
Kingdom

Jennings et al.'®

Country: trial (RCT); open,
United parallel, double-blind
Kingdom

Free et al.' Randomised controlled

Country: trial (RCT); pilot,
United single-blind
Kingdom

Free et al."’ Randomised controlled

Country: trial (RCT); pilot,
United single-blind
Kingdom

Free et al." Randomised controlled

Country: trial (RCT); pilot,
United single-blind
Kingdom

Miller et al.”®  Two randomised

Country: controlled trials

United States  (RCTs). No further
information about

their designs

People aged 60 or over taking
long-term NSAIDS for
arthritis

People aged 60 or over with
chronic hyperuricaemia in
conditions where urate
deposition has already
occurred

People aged 18-79 with newly
diagnosed hypertension

People aged 18-79 with
uncontrolled blood
pressure

Randomised controlled People aged 18-80 with at least

one component of the
metabolic syndrome

People aged |6 and above who
are smokers and willing to
stop smoking in next month

People aged |6 and above who
are smokers and willing to
stop smoking in next month

People aged |6 and above who
are smokers and willing to
stop smoking in next month

Participants aged 18-75 with
DSM-IV dysthymic disorder,
double depression (major
depression superimposed
on antecedent dysthymia),
or chronic major depression

Intervention: Invitation letter
with a fixed payment of
£100. Comparator: An
invitation letter with no
fixed payment incentive

Intervention: Invitation letter
with a fixed payment of
£100. Comparator: An
invitation letter with no
fixed payment incentive

Intervention: Invitation letter
with a fixed payment of
£100. Comparator: An
invitation letter with no
fixed payment incentive

Intervention: Invitation letter
with a fixed payment of
£100

Comparator: An invitation

letter with no fixed payment

incentive

Intervention: Invitation letter
with a fixed payment of
£100

Comparator: An invitation

letter with no fixed payment

incentive

Intervention: Research staff
sending a text message
regarding the newly

available online registration

facility
Comparator: Research staff
calling the participants’

mobile numbers to register

them for the trial (no text
message)

Increase in consented
patients with incentive

Increase in consented
patients with incentive

Increase in consented
patients with incentive

Increase in consented
patients with incentive

Increase in consented
patients with incentive

Consent to be randomised

into the Txt2stop trial
(i.e. host trial) within
2 weeks

Intervention: Letter containing Consent to be randomised

study and consent
information and a £5 note

Comparator: Participants
received the normal trial
procedures

Intervention: Four text
messages over | week
containing quotes from
existing participants

Comparator: No text
messages

into the Txt2stop trial
(i.e. host trial) within
2 weeks

Consent to be randomised
into the Txt2stop trial
(i.e. host trial) within
2 weeks

Intervention: Phone screening Proportion of participants

by a senior investigator

Comparator: Phone screening

by a trained research
assistant

recruited to the two
host trials

(continued)
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Table 1. (continued)

Study

Host trial design

Participants

SWAT interventions SWAT outcome(s)

Bell et al.*>

Country:
United
Kingdom

Cunningham-
burley et al??
Country:
United
Kingdom
Clark et al.*’
Country:
United
Kingdom

Cochrane
etal’’
Country:
United
Kingdom
Hardy et al.**
Country:
United
Kingdom

Gates et al.*°

Country:
United
Kingdom

Randomised controlled

trial (RCT);
pragmatic,

unblinded, two-arm,

parallel

Randomised controlled
trial (RCT); two-

arm, |:I
randomisation

Randomised controlled
trial (RCT); two-

arm, |:1 block
randomisation

Cohort, pragmatic,

two-arm, open
randomised
controlled trial
(RCT)

Multicentre

randomised
controlled trial
(RCT)

Cluster randomised

controlled trial
(RCT)

Females aged 70-85 who are
not currently on
prescription medication to
prevent osteoporotic
fractures before

randomisation

NHS staff who are subject to a
trust dress code

Smokers who are aged 35 or
more, who are invited to
undertake a series of case-
finding tools, which
comprise lung function tests
and several symptom based
case-finding questionnaires,
for the potential
identification of COPD.
People aged 65 or older who
either have experienced a
fall in the last year or feel
worried about falling in the

future

Adult women who are
nulliparous, have a single
cephalic presentation,
greater than or equal to

37 weeks’ gestation, intend
spontaneous vaginal birth,
are in second stage of labour
and with an effective mobile

epidural in situ

Participants who attended
emergency departments
(EDs) with an acute
whiplash injury of whiplash-
associated disorder grades
I-1ll were eligible for step I.
People who attended EDs
with whiplash injuries and
had persistent symptoms

3 weeks after ED attendance
were eligible for step 2

Intervention: Trial-branded Questionnaire return rate
pen with the 60-month
follow-up questionnaire

Comparator: 60-month
follow-up questionnaire
alone

Intervention: Trial-branded
pen with the [4-week
follow-up questionnaire

Comparator: 14-week follow-
up questionnaire alone

Intervention: Electronic
prompt (i.e. SMS or email)
to return the study
questionnaire

Comparator: No prompt

Questionnaire return rate

Questionnaire return rate

Intervention: Personalised text Questionnaire return rate
message, as a retention
strategy

Comparator: Generalised text
message

Interventions

I) An incentive cover letter
with a promise of a £10 gift
voucher on the return of a
completed questionnaire.
The covering letter thanked
participants for their time
and effort. All reminder
letters included a sentence
about the incentive

Comparator: No incentive
mentioned in the cover
letter. If the questionnaire
was not returned, all
reminder letters included
the promise of a £10 gift
voucher on the return of a
completed questionnaire

Intervention: £5 gift voucher, Questionnaire return rate
redeemable at a range of
shops with their
questionnaire, and a
covering letter thanking
participants for their time
and effort

Comeparator: No gift voucher,
and a standard covering
letter

Questionnaire return rate

(continued)
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Table I. (continued)

Study Host trial design Participants SWAT interventions SWAT outcome(s)
James et al.3®  Cohort, pragmatic, People aged 65 or older who Interventions Questionnaire return rate
Country: two-arm, open either have experienced a 1) a branded pen and a
United randomised fall in the last year or feel standard cover letter
Kingdom controlled trial worried about falling in the 2) a branded pen and a social
(RCT) future incentive cover letter

3) No pen and a social
incentive cover letter
Comparator: No pen and a
standard cover letter

Kenyon et al.>® Cohort, pragmatic, Children whose mothers Intervention: Monetary Questionnaire return rate
Country: two-arm, open joined the MRC ORACLE incentive (£5 voucher
United randomised trial. Their mothers have redeemable at high street
Kingdom controlled trial had preterm, prelabour stores) together with the
(RCT) rupture of the fetal reminder questionnaire
membranes (PROM). The  Comparator: No monetary
parents of the survived incentive. The same
children are the participants ~ reminder questionnaire was
in the SWAT. sent
Khadjesari Randomised controlled People who visited Intervention: Participants who Questionnaire return rate
et al?® trial (RCT); 2-arm, DownYourDrink while did not complete the first
Country: randomisation browsing the web, and who  follow-up questionnaire
United stratified by age and had an AUDIT-C score within | week received
Kingdom gender greater than 5 either a £5 Amazon.co.UK

voucher, £5 donation to
cancer research UK, or
entry ina £250 prize draw in
the second prompt for
completion of
questionnaires
Comparator: No incentive.
The participants received
another prompt for
completion of
questionnaires

Khadjesari Randomised controlled People who visited Intervention: Participants Questionnaire return rate
et al.?® trial (RCT); 2-arm, DownYourDrink while received a £10

Country: randomisation browsing the web, and who ~ Amazon.co.UK voucher in
United stratified by age and had an AUDIT-C score the first prompt for
Kingdom gender greater than 5 completion of

questionnaires.
Comparator: No incentive.
The participants received
another prompt for
completion of
questionnaires

(continued)
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Table 1. (continued)

Study Host trial design Participants SWAT interventions SWAT outcome(s)
Marsh et al3'  Cluster randomised Parents of children aged 3—12 Intervention Diary return rate
Country: controlled trial months registered with 36 |) Postal administration with

United (RCT) participating practices in financial incentive (£2

Kingdom Nottingham voucher) once the

completed diary had been
received or postal group
without financial incentive

2) Telephone administration
with financial incentive (£2
voucher) once a completed
diary had been received or
telephone group without
financial incentive

Comparator: No postal or
telephone administration;
either with or without
financial incentive

Treweek Randomised controlled Women aged 50-70 who are Intervention: Pre-notification  Proportion of participants
et al. ria ; four- overweight and attendin car attending the host trial
t al.® trial (RCT); f ght and attending d ttending the host trial

Country: centre, |:| parallel routine breast screening in  Comparator: No pre- primary outcome
nite rou our Scottish breas notification car measurement visit (i.e.
United group four Scottish breast tificati d t visit
Kingdom screening service centres retention)
iteside ohort, pragmatic, eople age or older who Intervention; branded pen andomisation rate

Whitesid Cohort, pragmat People aged 65 Id ho | tion; branded p 1) Rand t t
et al.?! two-arm, open either have experienced a with trial invitation pack 2) Proportion of

Country: randomised fall in the last year or feel ~Comparator: No pen, but with  participants who
nite controlled tria worried about falling in the rial invitation pac remained in the trial a
United trolled trial d about falling in th trial invitation pack d in the trial at
Kingdom (RCT) future 3 months post

randomisation, i.e.
retention

Jolly et al.?? Pragmatic, multicentre People aged 18 or older who Interventions 1) Recruitment rate

Country: randomised are on the practice COPD The practices recruiting 2) Retention rate (after
nite controlled tria register and have mi articipants for the host tria months
United trolled trial gist dh Id participants for the hosttrial 6 th
Kingdom (RCT) dyspnoea accessed standard printed  3) Retention rate (after

patient information 12 months)

materials, as well as a
multimedia information
resource, developed by
patient and public
involvement (PPI)
contributors and
researchers

Comparator

The practices accessed
standard printed patient
information materials, with
no extra multimedia
information resource

(continued)
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Table I. (continued)

Study

Host trial design Participants

SWAT interventions SWAT outcome(s)

Bracken et al.>> Randomised controlled Men aged 50-74 years, obese

Country:
Australia

Arundel et al.2® Cohort randomised

Country:
United
Kingdom

Rogers et al.”’

Country:
United
Kingdom

Hancocks
et al.?®

Country:
United
Kingdom

Cook et al.2?
|5 european
countries

trial (RCT): or overweight, with
Multicentre, double-  prediabetes or newly
blind diagnosed type 2 diabetes,

and a low serum
testosterone

Patients aged 65 years and over
who have attended routine
podiatry services within the
past 6 months, have had one
fall in the past 12 months; or
one fall in the past
24 months requiring
hospital attention; or report
a fear of falling on their
baseline questionnaire in the
past 4 weeks

Randomised controlled People aged 60 or over, taking

controlled trial
(cRCT); two-arm,
pragmatic, open,
multicentre

trial (RCT): allopurinol for chronic gout,
Prospective, open- and with additional
label, blinded cardiovascular risk factors

Randomised controlled People aged 18 or over, who
trial (RCT): are smokers and smoke at
Pragmatic, least 10 cigarettes per day
multicentred, (for at least | year)
parallel, two group

Randomised controlled People aged | or over, who
trial (RCT): have sudden onset of self-
Pragmatic, reported fever, with at least
multicountry, one respiratory symptom
adaptive, two group,  (cough, sore throat, running
phase IV or congested nose) and one

systemic symptom
(headache, muscle ache,
sweats or chills or tiredness)
during a period of increased
influenza activity

Intervention: SMS reminder  Attendance rate
text which provided key
enrolment information as
well as including a peripheral
cue based on the concept of
social proof

Comparator: Telephone
reminder, with a reminder
call script used by staff
members

Intervention: A pre-
notification leaflet, 2—

3 weeks before the trial
recruitment pack

Comparator: Trial
recruitment pack only

Randomisation rate

Intervention: DVD Randomisation rate
presentation containing an
audio-visual presentation
explaining the background
and operation of FAST, and
a standard invitation pack

Comparator: Standard
invitation pack only

Interventions

1) Full invitation pack from a
GP.

2) Single-page invitation from a

Recruitment rate

Comparator: Text message
invitation

Intervention: Unconditional
monetary incentive of £20
given to participants at
recruitment, as an
intervention to boost
retention in the host trial

Comparator: Conditional
monetary incentive of £20
given to participants only
once a questionnaire had
been returned

Diary return rate

(continued)
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Table 1. (continued)

Study Host trial design Participants

SWAT interventions SWAT outcome(s)

Dorling et al.>* Randomised controlled Infants born at <32 weeks’

Countries: trial (RCT): Parallel, gestation or a weight of
Ireland, multicentre, two <1500 g, who were
United group receiving <30 mL/kg/day of
Kingdom milk at trial enrolment

Intervention: The first paper  Questionnaire return rate
follow-up letter to parents
would include a promise of
an incentive (£15 (€15 for
Irish residents) gift voucher
redeemable at high-street
shops) after receipt of a
completed form

Comparator: The first paper
letter to parents would
enclose the incentive (£15
(€15 for Irish residents) gift
voucher redeemable at
high-street shops) before
the receipt of a completed
form

For recruitment strategies, four included studies (four
SWATs) were retrieved from the electronic databases,”>*> %’
one study (one SWAT) was retrieved from manual searching,*®
four studies (10 SWATs) were already included in the re-
cruitment review,” and one study (one SWAT) was already
included in the retention review.”

Most SWATs had individually randomised designs; how-
ever, two studies (two SWATs) were quasi-randomised,”*~°
and two studies (two SWATs) were cluster randomised.”*!

Primary outcomes were available in seven out of 22
studies (11 out of 29 SWATSs) and reported in terms of the
incremental cost per additional patient recruited/incremental
cost per additional participant retained, respectively. Ac-
cordingly, the incremental cost-effectiveness ratio (ICER),
for recruitment strategies, was defined as:

ICER = Incremental cost per additional patient recruited
Cost of recruitment strategy

—cost of baseline strategy

" Recruitment rate of recruitment strategy

—Recruitment rate of baseline strategy
)
For retention strategies, the ICER was defined as:

ICER = Incremental cost per additional participant retained
Cost of retention strategy

—cost of baseline strategy

" Retention rate of retention strategy

—Retention rate of baseline strategy
()

Therefore, cost-effectiveness analysis was the sole
method of economic evaluation alongside the included

SWATs. The primary outcome was manually computed by
the reviewers in the remaining 15 studies (18 SWATSs), using
the incremental costs and the incremental recruitment and/or
retention rates of a given strategy to obtain the ICER. The
perspective adopted by all economic evaluations related to
the trial teams, that is, the reported effects and costs of
recruitment or retention strategies were direct and associ-
ated with the trial teams’ budget. In total, 35,864 partici-
pants from 29 SWATs were involved.

The Cochrane risk of bias was assessed to be high for
four included studies, unclear for nine studies, and low for
nine studies (Table 2). In terms of the quality of the eco-
nomic evaluation, this was assessed to be low for seven
studies, moderate for six studies, unclear for one study, and
high for eight studies (Table 3). One included study affected
the quality appraisal detrimentally, as a full text was
unavailable.?®

Recruitment strategies

Financial incentives. The ICER of a financial incentive,
against no financial incentive, was estimated from two
studies (six SWATSs).'®!? With an odds ratio of 1.65 (95%
CI: 0.86, 3.18) and an incremental cost of US$133.44, it
costs US$476.57 (95% CI: from US$208.50 to N/A') to
recruit an additional patient (see Table S1 and Figure S1 in
Supplemental Material 3 for more details). All SWATSs have
a low Cochrane risk of bias'®'°, but moderate quality of
economic evaluation'®'®. The ? statistic is 49%, signalling
evidence of substantial between-study heterogeneity. There
are three potential sources of between-group heterogeneity;
(1) variations in healthcare settings across the host trials of
the SWATS; (2) variations in the monetary incentives among
SWATs and (3) variations in the populations across SWATs.
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Table 2. Cochrane risk of bias in the included studies.

Jennings (2015a) *
Jennings (2015b) *
Jennings (2015c) *
Jennings (2015d) *
Jennings (2015e) *
Free (2010a) *

Free (2010b) *

Free (2010c *)

Miller (1999) *

Bell (2016) **
Cunningham-Burley (2020) **
Clark (2015) **
Cochrane (2020) **
Gates (2009) **
Hardy (2016) **
James (2020) **
Kenyon (2005) **
Khadjesari (2011a) **
Khadjesari (2011b) **
Marsh (1999) **
Treweek (2021) **
Whiteside (2019) **
Jolly (2019)

Bracken (2019)
Arundel (2017)
Rogers (2019)
Hancocks (2019)
Cook (2021)

Dorling (2020)
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Table 3. Quality of economic evaluation in the included studies.

Jennings (2015a)
Jennings (2015b)
Jennings (2015c)
Jennings (2015d)
Jennings (2015e)
Free (2010a)
Free (2010b)
Free (2010c)
Miller (1999)

Bell (2016)
Cunningham-Burley (2020)
Clark (2015)

Cochrane (2020)

Gates (2009)

Hardy (2016)

James (2020)

Kenyon (2005)

Khadjesari (2011a)
Khadjesari (2011b)

Marsh (1999)

Treweek (2021)

Whiteside (2019)

Jolly (2019)

Bracken (2019)

Arundel (2017)

Rogers (2019)

Hancocks (2019)

Cook (2021)

Dorling (2020)

PO [ DRRY )y A P ) [ ) ) ) P Y ) ) ) )y ) RN 5 Y RO Y Y Y

T T o B B e e B B o B o o B e A R A A AR A S

+ ? N/A Moderate
o ? N/A Moderate
& ? N/A Moderate
o ? N/A Moderate
i3 ? N/A Moderate
o ? N/A Moderate
i3 ? N/A Moderate
+ ? N/A Moderate
i3 ? N/A Moderate
+ + N/A High

+ + N/A High

+ - N/A Low

o ? N/A Moderate
+ + N/A High

+ ? N/A Low

+ + N/A High

- - N/A Low

& - N/A Low

+ - N/A Low

+ + N/A High

+ ? N/A Moderate
+ + N/A High

+ - N/A Low

+ + N/A High

+ + N/A High

+ ? N/A Moderate
? ? N/A Unclear
+ + N/A High

i i N/A Low

The GRADE certainty of evidence is moderate for this
recruitment strategy, due to inconsistency. In line with Trial
Forge Guidance 2,17 the GRADE criterion is met, the cu-
mulative meta-analysis criterion is met, the PICOT crite-
rion’ is partially met, the balance of benefit and
disadvantage to participants criterion is not met, and the
balance of benefit and disadvantage to host trial criterion is
not met. We suggest further studies including different

monetary incentives be conducted in the future so that a
figure of additional patients recruited by a US$1 increase in
monetary incentive be obtained.

Nudge interventions. The ICER of nudge interventions
against usual recruitment procedures was estimated from
three studies (three SWATs).'>**?7 Nudge interventions
related to recruitment included: quotes from existing
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participants over text messages, a multimedia information
resource that was developed through patient and public
involvement (PPI) contributors and researchers, and a DVD
presentation containing an audio-visual presentation ex-
plaining the host trial. With an odds ratio of 1.13 (95% CI:
0.72, 1.77) and an incremental cost of US$22.00, it costs
US$314.29 (95% CI: from US$68.75 to N/A) to recruit an
additional patient (see Table S2 and Figure S2 in Supple-
mental Material 3 for more details). The risk of bias is high
for one study27, unclear for one studyzz, and low for one
study.'® In addition, the quality of economic evaluation is
moderate for two studies' >’ and low for one study.** The *
statistic is 74%, signalling evidence of substantial between-
study heterogeneity. There are four potential sources of such
heterogeneity; (1) variations in healthcare settings across the
host trials of the SWATS; (2) variations in the “nudge in-
terventions”; (3) variations in the populations across SWATSs
and (4) variations in the designs of the included SWATs. The
GRADE certainty of evidence is very low for this re-
cruitment strategy, due to risk of bias, inconsistency, and
indirectness of the included studies. In line with Trial Forge
Guidance 2,17 the GRADE criterion is met, the cumulative
meta-analysis criterion is met, the PICOT criterion is par-
tially met, the balance of benefit and disadvantage to par-
ticipants criterion is met, and the balance of benefit and
disadvantage to host trial criterion is partially met. There-
fore, further replications of SWATs associated with nudge
interventions are encouraged.

Screening of a trial by a senior investigator

The cost-effectiveness of this strategy was estimated ac-
cording to a single SWAT.?’ Screening for the host trial
undertaken by a senior investigator, versus screening for the
host trial undertaken by a research assistant, is not cost-
effective, since the odds ratio is 0.19 (95% CI: 0.11, 0.32),
with an incremental cost of US$37.05 (see Table S3 in
Supplemental Material 3 for more details). Given the low
sample size of the included study,?® and its high Cochrane
risk of bias, the GRADE certainty of evidence is low due to
imprecision and risk of bias. The included study has a
moderate quality of economic evaluation.

Text messages versus telephone calls

The cost-effectiveness of this strategy was estimated ac-
cording to a single SWAT.'® With an odds ratio of 3.47 (95%
CI: 1.27,9.48) and an incremental cost of US$22.00, it costs
only US$4.41 (95% CI: from US$2.45 to US$23.38) to
recruit an additional patient (see Table S3 in Supplemental
Material 3 for more details). Given the sample size of the
included study,'” and its low Cochrane risk of bias, the
GRADE certainty of evidence is moderate due to

imprecision. The included study has a moderate quality of
economic evaluation.

Pre-notification leaflet

The cost-effectiveness of this strategy was estimated ac-
cording to a single SWAT.” With an odds ratio of 1.17 (95%
CI: 0.87, 1.57) and an incremental cost of US$2.25, it costs
US$25.97 (95% CI: from US$9.00 to N/A) to recruit an
additional patient (see Table S3 in Supplemental Material 3
for more details). Given the sample size of the included
study26, and its low Cochrane risk of bias, the GRADE
certainty of evidence is moderate due to imprecision. The
included study has a high quality of economic evaluation.

Telephone reminders versus text reminders

The cost-effectiveness of this strategy was estimated ac-
cording to a single SWAT.” With an odds ratio of 1.37 (95%
CI: 0.95, 1.98) and an incremental cost of US$3.98, it costs
US$23.37 (95% CI: from US$10.47 to N/A) to recruit an
additional patient (see Table S3 in Supplemental Material 3
for more details). Given the sample size of the included
study25 , and its low Cochrane risk of bias, the GRADE
certainty of evidence is moderate due to imprecision. The
included study has a high quality of economic evaluation.

Invitation packs by GP

The cost-effectiveness of this strategy was estimated ac-
cording to a single SWAT.”® With an odds ratio of 7.75 (95%
CI: 1.04,57.97) and an incremental cost of US$1.13, it costs
US$1.00 (95% CI: from US$0.50 to US$57.47) to recruit an
additional patient (see Table S3 in Supplemental Material 3
for more details). However, since these figures were ob-
tained from an abstract >*, the GRADE certainty of evidence
is very low due to risk of bias, imprecision, indirectness and
publication bias. The included study has an unclear quality
of economic evaluation.

Trial-branded pen

The cost-effectiveness of this strategy was estimated ac-
cording to a single SWAT.>' With an odds ratio of 1.04 (95%
CI: 0.65, 1.66) and an incremental cost of US$0.47, it costs
US$21.41 (95% CI: from US$1.68 to N/A) to recruit an
additional patient (see Table S3 in Supplemental Material 3
for more details). Given the sample size of the included
study,! and its low Cochrane risk of bias, the GRADE
certainty of evidence is moderate due to imprecision. The
included study has a high quality of economic evaluation.

In line with Trial Forge Guidance 2,'” we encourage all
the recruitment strategies to be replicated in future SWATS,
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but the comparison of pre-notification leaflet against no
leafiet.

Ranking recruitment strategies

The cost-effectiveness rank of the eight recruitment strat-
egies is available in Table 4. Providing financial incentives
might be an effective recruitment strategy, but its ICER is
relatively high, at US$476.57, thus questioning its cost-
effectiveness; more SWATs of financial incentives with
moderate amounts (i.e. significantly less than £100) are
needed to estimate the ICER. The following may be con-
sidered cost-effective strategies: providing a telephone re-
minder versus a SMS reminder, or a branded pen versus no
pen, or a pre-notification leaflet versus no leaflet. However,
whereas their corresponding ICERs are relatively low, their
OR lower bounds signal they may not actually be effective
recruitment strategies. Providing primary text message,
versus primary call and no text message, might be a very
cost-effective strategy; however, more SWATs of this
strategy are needed since its GRADE certainty of evidence
is moderate. It remains uncertain whether the remaining
recruitment strategies are cost-effective since their GRADE
certainty of evidence is either low or very low.

Overall, there is no complete certainty up to date on
which recruitment strategies would be cost-effective for trial
teams to use for recruiting eligible patients to their trials.
Nevertheless, strategies such as financial incentives, trial-
branded pens, telephone reminders and pre-notification
leaflets could possibly provide recruitment benefits to

future trials in a cost-effective manner. More evidence is
needed to determine the cost-effectiveness of such
strategies.

Retention strategies

Trial-branded pen. The ICER of providing a trial-branded
pen versus no pen was estimated from three studies (three
SWATs).?'*3*? With an odds ratio of 1.14 (95% CI: 1.00,
1.30) and an incremental cost of US$0.52, it costs US$6.98
(95% CI: from US$3.63 to N/A) for an additional partic-
ipant to be retained in a host trial (see Table S4 and Figure
S3 in Supplemental Material 4 for more details). One in-
cluded study has a low Cochrane risk of bias,”' whereas the
remaining studies have an unclear risk of bias.*>* All
studies have a high quality of economic evaluation. The />
statistic is negligible at 0%, signalling no evidence of
substantial between-study heterogeneity. However, there
are four potential sources of such heterogeneity; (1) vari-
ations in healthcare settings across the included SWATSs; (2)
variations in retention periods among SWATSs; (3) variations
in the populations across the SWATs and (4) variations in
the SWATs’ designs. The GRADE certainty of evidence for
this retention strategy is moderate, due to inconsistency. In
line with Trial Forge Guidance 2,'” the GRADE criterion is
met, the cumulated evidence criterion is not met, the PICOT
criterion is partially met, the balance of benefit and dis-
advantage to participants criterion is met and the balance of
benefit and disadvantage to host trial criterion is not met.

Table 4. Cost-effectiveness rank of different recruitment strategies.

Cost-effectiveness rank of different recruitment strategies

Number of ~ Sample ~ GRADE certainty
Rank Strategy SWATs size of evidence ICER
| Financial incentive versus no financial incentive 6 1506 Moderate $476.57
($208.50, N/A)
2 Branded pen with trial invitation pack versus no pen I 1862 Moderate $21.41
($1.68, N/A)
3 Telephone reminder versus SMS reminder I 709 Moderate $23.37
($10.47, N/A)
4 Pre-notification leaflet versus no leaflet | 4314 Moderate $25.97
($9.00, N/A)
5 Primary text message versus primary call and no text message | 937 Moderate $4.41
($2.45,
$23.38)
6 Invitation pack from a surgeon versus text message I 1267 Very low $1.00 ($0.50,
$57.47)
7 Nudge intervention versus usual recruitment 3 6054 Very low $314.29 ($68.75,
N/A)
8 Screening for the host trial undertaken by a senior investigator | 347 Low N/A (ineffective)

versus screening undertaken by a research assistant
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Therefore, we argue further SWATs associated with trial-
branded pens as a retention strategy to be undertaken.

Financial incentives. The ICER of providing financial in-
centives versus no incentives was estimated from three
studies (three SWATs).2*>%3* With an odds ratio of 1.33
(95% CI: 1.15, 1.53) and an incremental cost of US$8.20, it
costs US$15.89 (95% CI: from US$10.65 to US$32.42) for
an additional participant to be retained in a host trial (see
Table S5 and Figure S4 in Supplemental Material 4 for more
details). Once the quasi-randomised SWAT included in the
three SWATS of financial incentives is removed, the result is
not significantly affected: the OR slightly falls to 1.32 (95%:
1.01, 1.73), the incremental cost increases to US$11.08 and
the ICER slightly increases to US$22.05 (95% CI: from
USS$11.17 to US$615.21). The Cochrane risk of bias is low
in one study,** unclear in one study,”® and high in one
study.” Furthermore, two studies”*** have a low quality of
economic evaluation, whereas one study®’ has a high
quality of economic evaluation. The I* statistic is 37%,
signalling low evidence of substantial between-study het-
erogeneity. There are two sources of such heterogeneity; (1)
variations in retention periods among SWATs and (2)
variations in the monetary incentives among SWATs. The
GRADE certainty of evidence for this retention strategy is
moderate due to risk of bias. In line with Trial Forge
Guidance 2,7, the GRADE criterion is met, the cumulative
meta-analysis criterion is not met, the PICOT criterion is
partially met, the balance of benefit and disadvantage to
participants criterion is partially met, and the balance of
benefit and disadvantage to host trial criterion is not met. We
encourage replications of further SWATs associated with
financial incentives as a strategy for improving participant
retention in RCTs. Three further studies (or three SWATS)
were not included in this meta-analysis.***'-*> The results of
these studies, and the reasons for which they were not
included are available in Supplemental Material 7.

Nudge interventions

The ICER of a nudge intervention versus usual retention
was estimated from three studies (three SWATs).?%>%37
Nudge interventions related to retention included: a per-
sonalised text message instead of a generalised one, a
multimedia information resource that was developed
through patient and public involvement (PPI) contributors
and researchers, and a social incentive cover letter instead of
a standard one. With an odds ratio of 1.14 (95% CI: 0.94,
1.39) and an incremental cost of US$0.84, it costs US$11.55
(95% CI: from US$4.61 to N/A) for an additional partic-
ipant to be retained in a host trial (see Table S6 and Figure
S5 in Supplemental Material 4 for more details). The Co-
chrane risk of bias is low in two studies,>®*” and unclear in
one study.”> The quality of economic evaluation is high in

one study,”® moderate in one study,”’ and low in one
study.”?. The F* statistic is negligible at 0%, signalling low
evidence of substantial between-study heterogeneity. However,
there are still three sources of such heterogeneity; (1) variations
in “nudge” interventions among SWATS; (2) variations in re-
tention periods among SWATs and (3) variations in the SWATs’
designs. The GRADE certainty of evidence for this retention
strategy is moderate due to inconsistency. In line with Trial
Forge Guidance 2,' the GRADE criterion is met, the cumu-
lative meta-analysis criterion is met, the PICOT criterion is
partially met, the balance of benefit and disadvantage to par-
ticipants criterion is not met, and the balance of benefit and
disadvantage to host trial criterion is partially met. We encourage
replications of further SWATs associated with nudge inter-
ventions for improving participant retention in RCTs.

Unconditional monetary incentive versus conditional monetary
incentive. The ICER of an unconditional monetary incen-
tive, versus a conditional one, was estimated from two
studies (two SWATs).?**** With an odds ratio of 0.90 (95%
CI: 0.31, 2.64) and an incremental cost of US$18.61, such a
strategy is not cost-effective, since its estimated odds ratio is
less than 1 (see Table S7 and Figure S6 in Supplemental
Material 4 for more details). The Cochrane risk of bias is
unclear for both studies, whereas the quality of economic
evaluation is high in one study*® and moderate in the other
study.?* The P statistic is 93%, demonstrating high evidence
of substantial between-study heterogeneity. There are five
potential sources of such heterogeneity; (1) variations in
healthcare settings between the host trials of the included
SWATSs; (2) variations in the populations between SWATS;
(3) differences in the interventions between SWATs; (4)
variations in retention periods between SWATs and (5)
variations in the SWATSs’ designs. The GRADE certainty of
evidence is low, due to risk of bias and inconsistency. In line
with Trial Forge Guidance 2.'7 the GRADE criterion is met,
the cumulative meta-analysis criterion is met, the PICOT
criterion is partially met, the balance of benefit and dis-
advantage to participants criterion is met, and the balance of
benefit and disadvantage to host trial criterion is met. We
highly encourage replications of further SWATs comparing
unconditional with conditional monetary incentives for
improving participant retention in RCTs.

Pre-notification card

The cost-effectiveness of this strategy was estimated ac-
cording to a single SWAT.*® With an odds ratio of 1.26 (95%
CI: 0.99, 2.19) and an incremental cost of US$1.02, it costs
US$4.86 (95% CI: from US$2.76 to US§N/A) to retain an
additional participant in a host trial (see Table S8 in Sup-
plemental Material 4 for more details). Given the low
sample size of the included study’® and its low Cochrane
risk of bias, the strategy’s GRADE certainty of evidence is
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moderate, due to imprecision. The included study has a
moderate quality of economic evaluation.

Electronic prompts

The cost-effectiveness of this strategy was estimated ac-
cording to a single SWAT.?” With an odds ratio of 1.48 (95%
CI: 0.81, 1.96) and an incremental cost of US$0.12, it costs
US$0.55 (95% CI: from US$0.28 to US§N/A) to retain an
additional participant in a host trial (see Table S8 in Sup-
plemental Material 4 for more details). Given the low
sample size of the included study*® and its unclear Cochrane
risk of bias, the strategy’s GRADE certainty of evidence is
low, due to risk of bias and imprecision. The included study
has a low quality of economic evaluation.

Trial-branded pen (before recruitment)

The cost-effectiveness of this strategy was estimated according
to a single SWAT.?! With an odds ratio of 8.27 (95% CI: 1.04,
66.00) and an incremental cost of US$0.47, it costs US$0.40
(95% CI: from US$0.20 to US$23.50) to retain an additional
participant in a host trial (see Table S8 in Supplemental
Material 4 for more details). Given the sample size of the
included study?' and its low Cochrane risk of bias, the
strategy’s GRADE certainty of evidence is moderate, due to
imprecision. The included study has a high quality of eco-
nomic evaluation.

In line with Trial Forge Guidance 2,'” we highly en-
courage the aforementioned retention strategies to be rep-
licated in future SWATS.

Ranking retention strategies. A summary of the cost-

effectiveness rank of the seven retention strategies is pro-
vided on Table 5. Providing pens before patient recruitment

Table 5. Cost-effectiveness rank of different retention strategies.

to an RCT is potentially a very cost-effective strategy, with an
ICER of US$0.40. However, as this finding is derived from a
single study with a low sample size, more evidence is needed
to confirm the figure. A retention strategy, which also seems
to be cost-effective with moderate GRADE certainty of
evidence, is the provision of £5 up to £10 vouchers; the ICER
isrelatively low at US$15.89. Providing a trial-branded pen is
potentially another cost-effective retention strategy, with its
ICER being very low, at US$6.98. However, its lower bound
OR = 1, meaning there is still a chance such a strategy is not
(cost-) effective. Due to either low GRADE certainty of
evidence or wide confidence intervals of the remaining re-
tention strategies, it is inconclusive whether these strategies
are cost-effective or not.

We encourage trial researchers to consider financial
incentives of up to £10 or/and trial-branded pens as re-
tention strategies, while we recommend more SWATs of
these strategies be undertaken. Despite the reported lower
bound OR, we still encourage pens as a retention strategy
due to its low reported ICER and low incremental costs,
especially for trials involving postal questionnaires.

Discussion

Summary of findings

Whereas Cochrane reviews have explored the effectiveness
of strategies for improving recruitment and retention in
RCTs,” this review additionally appraises the cost-
effectiveness of recruitment and retention strategies. The
findings demonstrate an uncertainty regarding which
strategies are cost-effective for improving participant re-
cruitment and/or retention in RCTs. For both recruitment
and retention strategies, the uncertainty of the evidence
primarily originates from the evaluation of several

Cost-effectiveness rank of different retention interventions

Number of Sample GRADE certainty of
Rank Strategy SWATs size evidence ICER
| Trial-branded pen versus no trial-branded pen (before | 92 Moderate $0.40
recruitment) ($0.20, $23.50)
2 Financial incentive versus no financial incentive 3 5753 Moderate $15.89
($10.65,$32.42)
3 Trial-branded pen versus no trial-branded pen 4 9790 Moderate $6.98
($3.63, N/A)
4 Nudge intervention versus usual recruitment 3 5276 Moderate $11.55
procedure ($4.61, N/A)
5 Pre-notification card versus no pre-notification card | 558 Moderate $4.86
($2.76, N/A)
6 Electronic prompts versus no electronic prompts | 437 Low $0.55 ($0.28, N/A)
7 Unconditional monetary incentive versus conditional 2 1268 Low $465.25

monetary incentive

($97.95, N/A)
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potential strategies from single studies, but without any
replications. The corresponding Cochrane reviews on
recruitment and retention in RCTs suggested that repli-
cations of SWATs with strategies having a moderate
GRADE certainty of evidence be undertaken, a recom-
mendation we also make for bolstering the evidence on the
cost-effectiveness of strategies for improving recruitment
or retention in SWATS.

Overall, there is no retention strategy which we would
recommend trial teams and researchers adopt with complete
statistical certainty. Providing vouchers of up to £10 during
follow-up could be a cost-effective retention strategy with an
estimated ICER of US$15.89; it costs only US$15.89 for an
additional participant to be retained in a host trial. Providing a
trial-branded pen may also be a cost-effective strategy, with an
ICER of US$6.98, yet not statistically significant since its
lower bound OR = 1 (hence its lower bound effectiveness is
zero). Also, providing a trial-branded pen before recruitment,
may be a cost-effective strategy, with an ICER of US$0.40
which is also statistically significant. However, the GRADE
certainty of evidence for both strategies is moderate, meaning
that additional SWATs of these strategies could be beneficial
for making more certain inferences about their cost-
effectiveness. ICERs were derived for further retention strat-
egies; however, it remains inconclusive whether these are cost-
effective due to their low or very low GRADE certainty of
evidence. Whereas the retention review found the inclusion of
self-kits or a diary to be effective strategies,” no data about their
cost-effectiveness were available. Therefore, we highly en-
courage the conduct of future SWATS of these strategies and
the inclusion of economic evaluations alongside such SWATs.
Similarly to the retention review,” we also encourage the
conduct of further SWATs associated with the cost-
effectiveness of patient and public involvement (PPI) inter-
ventions, since PPI is a key unanswered question about trial
retention.*® Overall, due to the low ICER and incremental
costs we recommend trial teams use trial-branded pens as a
retention strategy, especially in trials involving postal ques-
tionnaires for follow-up. Providing vouchers of up to £10
could be another beneficial retention strategy for trial-teams.

Also, there is no recruitment strategy which we would
recommend trial teams and researchers adopt with complete
statistical certainty. Including a branded pen with a trial
invitation pack, or a telephone reminder versus an SMS
reminder, could be cost-effective strategies, with their ICERs
being low, at US$21.41 and US$23.37 respectively. How-
ever, as their lower bound ORs are less than 1, their cost-
effectiveness is not statistically significant. In addition, their
GRADE certainty of evidence is moderate, implying these
strategies would benefit from further SWATSs to determine
their cost-effectiveness with less uncertainty. Another cost-
effective strategy could be the provision of primary text
message versus primary call and no message, with its ICER
estimated at $4.41 (95% CI; $2.45, $23.38); however, its

GRADE certainty of evidence is also moderate. Providing
financial incentives may be an effective yet a costly strategy,
with US$476.57 required to recruit an additional patient.
However, there is substantial heterogeneity among the as-
sociated SWATSs, since very different monetary incentives
were present (i.e. from £5 up to £100). Therefore, we en-
courage the cost-effectiveness of moderate financial incen-
tives (i.e. less than £100 per participant recruited'”) to be
evaluated in future SWATSs. Moreover, we could not estimate
the cost-effectiveness of an open design, compared to a
placebo-controlled design, as the associated SWATs did not
undertake any relevant economic evaluations or provide costs
related to such strategies. Since this strategy appears to be
effective at improving recruitment,” economic evaluations of
such a strategy alongside future SWATs are welcome. We
also encourage the estimation of the cost-effectiveness of
incorporating user-testing for improving the participant in-
formation leaflet (PIL) in future SWATSs.

Recommendations for future economic evaluations
alongside SWATs

To minimise the uncertainty regarding the findings from
SWATs on the cost-effectiveness of recruitment and/or re-
tention strategies, we highly recommend the application of
Value of Information (Vol) analyses. Such an analysis can
inform decision makers on whether more trials are needed to
minimise the uncertainty of the cost-effectiveness of a
strategy. A Vol analysis could be used in line with the Trial
Forge Guidance 2'” to confirm whether a further SWAT
associated with a recruitment/retention strategy should be
undertaken. For instance, since we concluded trial-branded
pens to be a potentially cost-effective retention strategy with
moderate GRADE certainty of evidence, and the Cochrane
review concluded pens to be a potentially effective strategy
with low GRADE certainty of evidence, the GRADE cri-
terion is met in Trial Forge Guidance 2 and hence further
SWATs on pens are recommended. However, it seems that
such a strategy could be a very cost-effective one for par-
ticipant retention, and hence it may not be necessary to
undertake another SWATs, which would require the financing
of an additional SWAT from a constrained allocated budget .
To determine whether more SWATs are needed for deter-
mining its effectiveness, a Vol analysis for trial-branded pens
could be undertaken. A framework of Vol analysis related to
SWATs which trial researchers could follow is available in the
literature, and applicable after a standard meta-analysis of a
recruitment or retention strategy.*'

A concern was that although 139 studies were originally
included in the recruitment and retention reviews, >’ only 17
of these studies were included in our review. Therefore,
economic evaluations were not undertaken alongside the
majority of SWATs. Whereas capturing the effectiveness of
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different recruitment or retention strategies is useful, cost
considerations are equally important due to limited avail-
ability of financial resources. We highly encourage trialists
and researchers to undertake economic evaluations along-
side all SWATSs in the future. In addition, the costs of ob-
taining outcome data were not provided in six studies (10
SWATs), meaning that the cost-effectiveness of some
strategies may have been overestimated. Therefore, the
reporting of costs should be transparent, expressed in unit
terms, and stratified into different types of direct and indirect
costs, including the costs of obtaining outcome data. Fi-
nally, in all cost-effectiveness analyses there is a defined
cost-effectiveness threshold to determine whether a given
intervention, which is both more effective compared to
existing interventions and costlier, is cost-effective. As long
as the ICER is less (more) than the threshold, then a strategy
is (not) cost-effective. We recommend trial researchers to
define such a threshold for determining which recruitment
or retention strategies should be considered as cost-
effective. In our review, we did not set out a cost-
effectiveness threshold, as there has not been any re-
search in this area; instead we presented cost-effectiveness
ranks of recruitment and retention strategies for compari-
sons with respect to their cost-effectiveness to be made.
The perspective all SWATs followed was related to the
trial teams. However, poor recruitment into RCTs may also
lead to indirect costs through the generation of foregone
health benefits to an affected population not experiencing the
clinical benefits of a potentially effective intervention. For
instance, a study modelled the impact on human lives lost due
to poor recruitment in the COVID-19 RECOVERY trial,
which showed that over 2800 lives could have been saved in
the UK.** Similarly, the financial costs of poor attrition can be
significant, with the time costs of researchers dealing with
follow-up being dominant.*> When the follow up to a funded
RCT is poor, this may generate huge costs for RCT funders,
as they could have instead provided funding to trials with
better follow-up rates and hence with more statistical ac-
curacy in their results. Therefore, in future SWATs it is
recommended that researchers adopt a broader perspective
where possible when conducting economic evaluations
alongside SWATs, such as the perspective of a national
healthcare system or the societal perspective (i.e. through
cost-benefit analysis instead of cost-effectiveness analysis).

Strengths and limitations of the review

The major limitations in our study were the differential
definitions and computations of cost-effectiveness out-
comes among the included studies. These were partially
captured through manual conversions of ICERs, or any
other secondary economic outcome, into unit incremental
costs, by stringently following the definition of ICER
(equations (1) or (2)) and the reported recruitment or

retention rates. This approach enabled us to obtain cost-
effectiveness figures from 20 out of 22 studies, or from 26
out of 29 included SWATs in a homogeneous manner.
Another limitation could be our flexible approach towards
including studies with high Cochrane risk of bias or low
quality of economic evaluation, or studies that have not
been peer reviewed or published yet. However, as an ap-
praisal of the cost-effectiveness of strategies for improving
participant recruitment and retention in RCTs has not been
explored before a, we encouraged this flexible approach
during the screening of records and inclusion of studies.
Finally, there were differences in the definitions of “re-
cruitment rate” or “retention rate”, especially in terms of the
recruitment and retention periods, across the included
studies. However, we encouraged flexibility in the defini-
tions of such terms by the same means.

Overall, the review benefits from such flexibility so that
the evidence on the cost-effectiveness or recruitment and/or
retention strategies is fully captured. In addition, all studies
were subject to extensive quality appraisals, including the
Cochrane risk of bias and quality of economic evaluation.
Moreover, the certainty of the evidence for each recruitment
and/or retention strategy was extensively assessed through
the GRADE approach and Trial Forge Guidance 2. We
believe the use of multiple tools strengthens the reliability of
our findings. Finally, our review could motivate the research
community to undertake economic evaluations alongside all
future SWATS; we have also made recommendations on
how such economic evaluations could be undertaken.

Conclusion

There is no recruitment or retention strategy which we would
recommend trial teams and researchers adopt with full cer-
tainty. Improving recruitment and retention in RCTs is a
priority for trial teams, reflected through the emergence of
SWATs as a study design to improve trial efficiency. It is of
paramount importance for future SWATS to replicate existing
recruitment and/or retention strategies, rather than focus on
novel strategies. We also recommend that economic evalu-
ations be carried out alongside all future SWATS, costs and
benefits be reported clearly and transparently, the cost-
effectiveness of existing recruitment or retention strategies
be repeatedly evaluated, and broader perspectives be adopted
in future SWATs if applicable. Finally, we encourage re-
searchers to undertake Vol analyses for each recruitment and
retention strategy, in combination with Trial Forge Guidance
2, to minimise the uncertainty of the evidence.
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Notes

1.

N/A implies that the intervention is not effective at the lower
bound of the 95% confidence interval. By the definition of
ICER, since the correlation between the ICER and incremental
recruitment rate is inverse, the higher bound (lower bound)
effect size, that is incremental recruitment rate, is associated
with the lower bound (higher bound) ICER. Therefore, if the
effect size is negative, the corresponding ICER is undefined.

. PICOT stands for: population, intervention, comparator, out-

come, time frame.
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