
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk

Universities of Leeds, Sheffield and York

Deposited via The University of Sheffield.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/id/eprint/203556/

Version: Published Version

Article:

White, D., Sutton, L., Mooney, C. et al. (2023) SWAT 137: A 2x2 randomised factorial 
SWAT of the use of a pen and brief information leaflet to improve recruitment in a 
randomised controlled trial of a community-based clinic for patients with persistent physical
symptoms [version 1; peer review: awaiting peer review]. F1000Research, 12. 1136. ISSN:
2046-1402 

https://doi.org/10.12688/f1000research.130154.1

Reuse 

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence 
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the 
authors for the original work. More information and the full terms of the licence here: 
https://creativecommons.org/licenses/ 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 

mailto:eprints@whiterose.ac.uk
https://doi.org/10.12688/f1000research.130154.1
https://eprints.whiterose.ac.uk/id/eprint/203556/
https://eprints.whiterose.ac.uk/


RESEARCH ARTICLE

SWAT 137: A 2x2 randomised factorial SWAT of the use of a 

pen and brief information leaflet to improve recruitment in a 

randomised controlled trial of a community-based clinic for 

patients with persistent physical symptoms [version 1; peer 

review: awaiting peer review]
David White 1, Laura Sutton2, Cara Mooney1, Jeremy Dawson 2, Chris Burton3, 
PROMETHEUS Group
1Clinical Trials Research Unit, University of Sheffield, Sheffield, UK 
2School of Health and Related Research, University of Sheffield, Sheffield, UK 
3Academic Unit of Primary Medical Care, University of Sheffield, Sheffield, UK 

First published: 11 Sep 2023, 12:1136  
https://doi.org/10.12688/f1000research.130154.1
Latest published: 11 Sep 2023, 12:1136  
https://doi.org/10.12688/f1000research.130154.1

v1

 
Abstract 
Background 
Many strategies are used by trialists to improve recruitment, but few 
have been tested. We aimed to evaluate two interventions: 1) a study 
branded pen and 2) brief participant information leaflet, included 
within invitation packs for the Multiple Symptoms Study 3 (MSS3) trial. 
Methods 
A 2x2 factorial ‘study within a trial’ (SWAT) embedded into MSS3 – a 
randomised trial of a community-based clinic for patients with 
persistent, medically unexplained, physical symptoms. Potential MSS3 
participants received postal invitations sent via GP practices, along 
with a MSS3 branded pen and/or brief participant information leaflet 
(PIL) or neither. The primary outcome was randomisation rate. 
Secondary outcomes were return rate, time to return, reasons for 
non-randomised returns and cost-effectiveness. 
Results 
108 GP practices posted 6946 invitations, from which 318 participants 
(4.6%) were randomised to the host trial. Between those sent a brief 
PIL (n=3467) and not sent a brief PIL (n=3479) there was no significant 
difference in randomisation rates (166 (4.8%) vs 152 (4.4%); OR 1.10, 
95% CI 0.88-1.38). Response rates were significantly higher in those 
sent the brief PIL (573 (16.5%) vs 513 (14.7%); OR 1.14, 95% CI 1.01-
1.30). Between those sent the pen (n=3464) and not sent the pen 
(n=3482) there was no evidence of increased randomisation (145 
(4.2%) vs 173 (5.0%); OR 0.84, 95% CI 0.67-1.05) and the difference in 
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response rates was not statistically significant (563 (16.3%) vs 523 
(15.0%); OR 1.10, 95% CI 0.96-1.25). For both SWAT interventions, time 
to response was comparable between groups. 
Conclusion 
There was no significant evidence of effectiveness of the brief PIL 
intervention or the pen intervention on recruitment to the host study. 
There was evidence of increased response rates to the initial invitation 
in the brief PIL group, compared to those not receiving a brief PIL in 
their invitation pack.

Keywords 
study within a trial, pen, participant information, brief information 
leaflet, recruitment, factorial, randomised controlled trial, persistent 
physical symptoms

 

This article is included in the Studies Within A 

Trial (SWAT) collection.

 
Page 2 of 13

F1000Research 2023, 12:1136 Last updated: 11 SEP 2023

mailto:d.a.white@sheffield.ac.uk
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/f1000research.130154.1
https://doi.org/10.12688/f1000research.130154.1
https://f1000research.com/collections/swat
https://f1000research.com/collections/swat
https://f1000research.com/collections/swat


Introduction
Despite substantial funds being invested in the UK and internationally, many randomised controlled trials (RCT) in

healthcare fail to recruit on time and to budget.1Many strategies are used by trialists to improve recruitment; however few

such interventions have been rigorously evaluated.2,3 Trials embedded in real-life ‘host’ trials (also known as ‘Studies

within A Trial’ [SWATs]) are the most robust way of evaluating such interventions.

There is some evidence that using a pen as a nonmonetary incentive increases response rates and time to response for trial

follow-up questionnaires.3,4 The primary theory underlying the use of pen incentives is that of reciprocation.5–8 In the

context of trial recruitment, offering a potential participant a gift such as a penmaymake the personmore likely to take up

the trial invitation to enrol. It is also possible that the convenience of having a pen to hand upon receipt of the invitation

may increase the likelihood of the forms being completed, or the timeliness of return. One U.S. trial embedded in an

observational study showed that including a pen with the study logo to a questionnaire mailed to women who had

previously not responded, significantly improved recruitment rates.9 However, a SWAT embedded into a RCT testing

yoga for older adults with multimorbidity found no improvement in randomisation or response rates with the inclusion of

a pen incentive within postal recruitment packs.10

A common method of recruiting participants from general practices and other registries into trials is to send letters to

potentially eligible patients inviting them to participate, along with the trial Participant Information Sheet (PIS). PISs are

lengthy and increasingly complex11 and being asked to read such a large document may act as a deterrent to potential

participants. A shorter PIS (or participant information leaflet (PIL)) may be more appealing initially, as it is likely to

provide a more manageable volume of information.12 A Cochrane review of recruitment interventions identified two

trials that have evaluated a brief PIL comparedwith a full PIS,2,12,13 and found the brief PILmakes little or no difference to

recruitment compared with a full PIS. RD = 0% (95% CI = -2% to 2%); GRADE: moderate. However, this needs

replicating in different populations.

In this studywe aimed to evaluate the effectiveness and cost effectiveness of a brief PIL (provided in addition to a standard

length PIS) and a trial logo branded pen on recruitment and response rates in theMultiple Symptoms Study 3 (MSS3) host

trial. The SWAT was part of the PROMETHEUS programme (MRCMR/R013748/1) designed to identify effective and

cost-effective methods to improve recruitment to and retention in trials, and to identify if it is possible to routinely embed

SWATs within trials.

Methods
TheMSS3 SWATwas approved alongside the hostMSS3 trial by theNorthWest –GreaterManchester Central Research

Ethics Committee (18/NW/0422). In line with that approval, patients were not informed about the SWAT and therefore,

informed consent was not obtained. The MSS3 protocol was registered on ISRCTN (57050216) and has been

published.14 The SWAT was registered with the Northern Ireland Network for Trials Methodology Research SWAT

repository (SWAT137). The paper is reported in line with the Trial Forge Guidance: template for reporting the results of

randomised Studies Within A Trial.15

Design and participants
We undertook a 2�2 factorial randomised SWAT. Potential MSS3 participants were identified by GP practices through

computer searches and record screening. Practices were located in Yorkshire and the Humber, Greater Manchester,

Newcastle and Gateshead, and Northwest London. All identified individuals that were to be invited to participate in

MSS3 were randomised to one of four arms, determining how they would be invited to participate:

- Standard invitation

- Standard invitation + brief PIL

- Standard invitation + trial-branded pen

- Standard invitation + brief PIL + pen

Interventions
The pen was branded with the MSS3 logo and colours (Figure 1). The brief PIL consisted of an A4 sized sheet printed

on high quality paper in colour and folded into three, in a leaflet style (Figure 2). It was designed to provide a more

succinct and easy to read summary of theMSS3 trial than the standard PIL. The information and format were reviewed by

the patient representative on the MSS3 Trial Management Group. It was provided alongside the standard PIL in the
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recruitment pack. The invitation letter explained that the brief PIL provides a summary of the research in order for the

potential participant to decide if they might be interested in the study and that the standard PIL provides more details

should they wish to read this before returning the form, but that they will have the opportunity to discuss the study with a

member of the research team and ask questions later.

Outcomes
The primary outcome was the recruitment rate, being the proportions of participants in each SWAT intervention group

whowere randomised into the host trial. Secondary outcomes were the proportion of patients who returned an expression

of interest form, the proportion of patients who returned an expression of interest form but were not randomised due to

a) ineligibility or b) non-consent, the time taken to respond to an invitation, and the cost-effectiveness of the interventions.

The characteristics of participants returning an expression of interest and of those randomised into the host study were

also collected. Data on sex were self-reported.

Sample size and randomisation
We did not undertake a formal power calculation to determine the sample size, since this was constrained by the number

of patients being approached in the MSS3 host trial. However, based on response rates achieved in two preliminary

studies we estimated we would need to invite 4888 patients in order to recruit 376 to the trial, representing a recruitment

rate of about 8%. This would provide 80% power to identify a 3% absolute difference between the groups in recruitment

rate if one existed. A simple multiple comparison adjustment was applied, using a significance level of 2.5%, which

would allow us to test both interventions.

Figure 1. MSS3 branded pen.

Figure 2. MSS3 brief information leaflet.
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Individual-level randomisation using randomly-permuted blocks of length four or eight, equal allocation ratio and

stratification by GP centre was used to allocate participants to receive one of the four packs. The allocation lists were

generated by a CTRU statistician and shared only with the CTRU staff preparing the invitation packs, who were

independent of the CTRU staff who processed the invitation responses.

Blinding
All recruitment materials were placed in pre-stamped envelopes. The packs were placed in order of the random allocation

list and then numbered sequentially before being sent to the practice. Practice staff were informed to label the recruitment

packs with patient addresses in the sequential order that the researcher had prepared them. Patients did not know that they

were part of a trial testing recruitment interventions so were blind to the SWAT hypothesis. CTRU staff undertaking

MSS3 trial recruitment were blind to the SWAT group to which patients were allocated. It was not possible to entirely

blind practice staff to the interventions as it will have been clear that some packs contained pens.

Statistical analysis
Analyses were conducted on an intent-to-treat basis, including all participants in the intervention group to which they

were randomised. Participants entering the recruitment process following a reminder invitation were not included in the

SWAT analysis.

Factorial analysis ‘in the margins’ was used to investigate the main effects of the brief PIL intervention and the pen

intervention. The assumption of no interaction between factors was tested by fitting multivariable regression models

including interaction terms. There were no other covariates included in the models.

The primary outcome of randomisation into the host trial was assessed using binary logistic regression. Results for each

intervention are presented as odds ratios with 95% confidence intervals. The main model included fixed effects only;

sensitivity analysis was conducted using random centre effects.

Cost-effectiveness was determined by calculating the number needed to treat (the inverse of the absolute difference in

proportions with successful outcome between intervention and control) and multiplying it by the additional cost of the

intervention compared with the standard invitation pack.

The time taken to respond to the initial invitation was determined by calculating the days between the date an invitation

was posted and the date a response was received. Partial postage dates were imputed using the first day of the month.

Negative or zero date differences were set to missing. Non-responders were censored at the date the study closed

to recruitment. Median response times were calculated for participants returning an expression of interest. Data were

assessed visually using Kaplan-Meier plots, and between-group comparisons made using Cox regression. Hazard ratios

are reported for each intervention with corresponding 95% confidence intervals.

Summary statistics are reported for each of the four arms towhich participants were randomised. Categorical variables are

summarised by counts and percentages, and continuous variables using mean (SD) and median (range). Missing data are

quantified. Inferential statistics are reported by way of main effects for each of the two interventions. Odds ratios and

hazard ratios greater than one favour the intervention group; ratios of one are indicative of no between-group difference;

ratios less than one favour the respective control group. For each outcome the brief PIL-pen interaction term is also

reported. Analyses were conducted in R version 4.1.2.

Results
Participant flow from the initial postal invitation to randomisation in the MSS3 trial is detailed in Figure 3. Recruitment

took place between October 2018 to December 2021. A total of 108 GP practices participated in the recruitment process,

with 6978 patients initially identified as potentially eligible for invitation to the MSS3 host trial. There were 32 patients

whose eligibility status changed between initial GP search and the point at which invitations were posted, so a total

of 6946 invitations were sent, of which 318 (4.6%) were randomised following an initial invitation. The SWAT analysis

excludes participants who responded to a reminder invitation - there were 2530 reminders sent over the course of the

recruitment period and a further 36 participants randomised. The total proportion recruited to the MSS3 host study

following both initial and reminder invitations was 354/6946 (5.1%).

Participant numbers for factorial analysis ‘in the margins’ to determine average brief PIL and pen effects are presented in

Table 1.

The proportion randomised per intervention group is shown in Table 2.
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Figure 3. Participant flow by arm. PIL= brief participant information leaflet.

Table 1. Invited participants by main intervention group.

Pen No pen Total

Brief PIL 1731 1736 3467

No brief PIL 1733 1746 3479

Total 3464 3482 6946

PIL = participant information leaflet.

Table 2. Proportions successfully randomised by intervention.

N invited N (%) randomised Odds ratio (95% CI)

Brief PIL 3467 166 (4.8%) 1.10 (0.88, 1.38), p = 0.403

No brief PIL 3479 152 (4.4%)

Pen 3464 145 (4.2%) 0.84 (0.67, 1.05), p = 0.119

No pen 3482 173 (5.0%)

Interaction coefficient: 0.73 (0.47, 1.15), p = 0.181. PIL = participant information leaflet.
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Interval estimates for both interventions include the null value, consistent with the hypothesis of no effect on recruitment

to the host trial. Sensitivity analysis was conducted using random GP practice effects. The intra-class correlation

coefficient was 0.074 and the fixed-effect estimates were consistent with the primary model.

Of the 6946 invited participants, 1086 (15.6%) returned an expression of interest form. Proportions expressing interest in

participating in the MSS3 host trial are shown by intervention group in Table 3.

There was evidence of a higher rate of return in the brief PIL group, with estimated odds of return 14% greater than

participants not receiving a brief PIL.

The additional cost of including a brief PIL in the invitation pack was £0.50. Given the 0.4% increase in participants

randomised (shown in Table 2), 239 brief PIL invitations would need to be sent at a cost of £119.50 to recruit one

additional participant toMSS3. The additional cost of including a pen in the invitation packwas £0.41. Cost-effectiveness

was not calculated for the pen intervention, given the lower proportion randomised compared to the group of participants

not receiving a pen.

There were 768 SWAT participants (70.7%) who returned an expression of interest form but did not go on to be

randomised to the main trial. Reasons for non-randomisation are provided in Table 4, by arm and overall.

More than half the participants expressing interest but not going on to be randomised to the host study were found to be

ineligible at one of the screening assessments. Of the 65 participants who completed the full screening process but did not

consent to be randomised, 16 (24.6%) stated they were no longer interested in participating. The remaining reasons were

listed as “other” or missing; free text notes implied the majority occurred due to participant non-attendance.

For participants who returned an expression of interest, the median return time was 16 days. Eight GP centres had partial

postage dates imputed with the first day of themonth. Five observations were excluded due tomissing time-to-event data.

Kaplan-Meier plots are presented in Figure 4.

Table 3. Proportions responding to invitation by intervention.

N invited N (%) responded Odds ratio (95% CI)

Brief PIL 3467 573 (16.5%) 1.14 (1.01, 1.30), p = 0.041

No brief PIL 3479 513 (14.7%)

Pen 3464 563 (16.3%) 1.10 (0.96, 1.25), p = 0.158

No pen 3482 523 (15.0%)

Interaction coefficient: 1.01 (0.78, 1.31), p = 0.921. PIL = participant information leaflet.

Table 4. Reasons for non-randomisation of participants returning expression of interest.

Reason Control
(n = 171)

Brief PIL only
(n = 179)

PEN only
(n = 190)

Brief PILandpen
(n = 228)

Total
(n = 768)

Ineligible (screen 1)* 87 (48.6%) 82 (48%) 103 (45.2%) 88 (46.3%) 360 (46.9%)

Could not be contacted** 35 (19.6%) 32 (18.7%) 40 (17.5%) 37 (19.5%) 144 (18.8%)

Did not wish to proceed** 21 (11.7%) 15 (8.8%) 17 (7.5%) 13 (6.8%) 66 (8.6%)

Ineligible (screen 2)** 18 (10.1%) 14 (8.2%) 24 (10.5%) 20 (10.5%) 76 (9.9%)

Enrolment not
scheduled**

3 (1.7%) 4 (2.3%) 2 (0.9%) 2 (1.1%) 11 (1.4%)

Ineligible (screen 3)*** 5 (2.8%) 9 (5.3%) 20 (8.8%) 12 (6.3%) 46 (6%)

Did not consent/did not
attend***

10 (5.6%) 15 (8.8%) 22 (9.6%) 18 (9.5%) 65 (8.5%)

PIL = participant information leaflet.
*Following return of expression of interest.
**At telephone screening.
***At baseline.
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For those who responded, the time to response was comparable between groups, but a higher proportion responded in the

brief PIL and pen groups compared to their respective control groups. Hazard ratios are presented in Table 5. There was

evidence of greater response rate (estimated 13% improvement) at any given time in the brief PIL group compared to no

brief PIL.

Characteristics of participants returning an expression of interest form are provided in Table 6.

Figure 4. Kaplan-Meier curves showing cumulative response rates by intervention group. PIL = participant
information leaflet.

Table 5. Response time and hazard ratios by intervention.

N invited N (%) responded Median (IQR)
response time (days)

Hazard ratio (95% CI)

Brief PIL 3467 573 (16.5%) 16.0 (11.0, 25.0) 1.13 (1.01, 1.28), p = 0.039

No brief PIL 3479 513 (14.7%) 16.0 (11.0, 24.3)

Pen 3464 563 (16.3%) 15.5 (11.0, 27.0) 1.09 (0.97, 1.23), p = 0.162

No pen 3482 523 (15.0%) 16.0 (11.0, 23.0)

Interaction coefficient: 1.00 (0.79, 1.27), p = 0.990. PIL = participant information leaflet.

Table 6. Characteristics of participants returning an expression of interest.

Characteristic Control
(n = 248)

Brief PIL only
(n = 275)

Pen only
(n = 265)

Brief PILandpen
(n = 298)

Total
(n = 1086)

Sex

N missing 5 2 2 3 12

Male 32 (13.2%) 39 (14.3%) 67 (25.5%) 47 (15.9%) 185 (17.2%)

Female 211 (86.8%) 234 (85.7%) 196 (74.5%) 248 (84.1%) 889 (82.8%)

Age (years)

N missing 5 5 5 1 16

Mean (SD) 44.3 (12.6) 46.0 (13.0) 47.0 (12.3) 46.1 (12.6) 45.9 (12.6)

Median (IQR) 44.0 (35.0, 54.0) 48.0 (36.0, 56.8) 47.5 (38.0, 56.0) 47.0 (37.0, 56.0) 47.0 (36.0, 56.0)

Range 19.0-70.0 21.0-69.0 18.0-69.0 18.0-69.0 18.0-70.0

PIL = participant information leaflet.
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Demographic information for the group of participants successfully randomised is presented in Table 7. Age and sex

distributions are comparable to the larger ‘expression of interest’ group.

Table 7. Characteristics of participants successfully randomised to the MSS3 host study.

Characteristic Control
(n = 77)

Brief PIL only
(n = 96)

Pen only
(n = 75)

Brief PIL and
pen (n = 70)

Total
(n = 318)

Sex

N missing 0 0 0 0 0

Male 13 (16.9%) 13 (13.5%) 16 (21.3%) 12 (17.1%) 54 (17.0%)

Female 64 (83.1%) 83 (86.5%) 59 (78.7%) 58 (82.9%) 264 (83.0%)

Age (years)

N missing 0 0 1 0 1

Mean (SD) 43.4 (12.8) 47.4 (12.8) 47.4 (12.2) 45.8 (12.9) 46.1 (12.7)

Median (IQR) 46.0 (32.0, 54.0) 50.0 (37.0, 57.0) 47.5 (39.0, 56.0) 47.0 (37.2, 56.8) 48.0 (37.0, 56.0)

Range 20.0-67.0 21.0-69.0 20.0-70.0 18.0-68.0 18.0-70.0

Ethnicity

N missing 0 0 0 0 0

British 64 (83.1%) 83 (86.5%) 65 (86.7%) 65 (92.9%) 277 (87.1%)

Irish 0 (0.0%) 1 (1.0%) 0 (0.0%) 1 (1.4%) 2 (0.6%)

Gypsy/Irish
Traveller

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Any other
white

5 (6.5%) 7 (7.3%) 3 (4.0%) 2 (2.9%) 17 (5.3%)

Indian 4 (5.2%) 2 (2.1%) 2 (2.7%) 0 (0.0%) 8 (2.5%)

Pakistani 1 (1.3%) 0 (0.0%) 1 (1.3%) 1 (1.4%) 3 (0.9%)

Bangladeshi 0 (0.0%) 0 (0.0%) 1 (1.3%) 0 (0.0%) 1 (0.3%)

Chinese 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Other Asian 0 (0.0%) 0 (0.0%) 1 (1.3%) 0 (0.0%) 1 (0.3%)

White/Black
Caribbean

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

White/Black
African

0 (0.0%) 1 (1.0%) 0 (0.0%) 0 (0.0%) 1 (0.3%)

White and
Asian

0 (0.0%) 0 (0.0%) 1 (1.3%) 0 (0.0%) 1 (0.3%)

Mixed/
multiple

2 (2.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (0.6%)

African 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Caribbean 0 (0.0%) 1 (1.0%) 0 (0.0%) 0 (0.0%) 1 (0.3%)

Other Black 1 (1.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.3%)

Arab 0 (0.0%) 1 (1.0%) 0 (0.0%) 1 (1.4%) 2 (0.6%)

Other 0 (0.0%) 0 (0.0%) 1 (1.3%) 0 (0.0%) 1 (0.3%)

Relationship status

N missing 0 1 0 1 2

Single 14 (18.2%) 20 (21.1%) 14 (18.7%) 15 (21.7%) 63 (19.9%)

Married/
co-habiting

56 (72.7%) 60 (63.2%) 54 (72.0%) 47 (68.1%) 217 (68.7%)

Divorced/
separated

7 (9.1%) 10 (10.5%) 5 (6.7%) 6 (8.7%) 28 (8.9%)

Widowed 0 (0.0%) 5 (5.3%) 2 (2.7%) 1 (1.4%) 8 (2.5%)
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Discussion
We observed no significant evidence of a difference in the proportion of participants randomised to the MSS3 trial,

in those receiving either a pen or brief PIL compared to control. We did observe a significantly higher response rate

in those receiving the brief PIL compared to control, but this did not result in an increased randomisation rate in this

group. Response rates for those receiving the pen were also higher than the control group, but this was not statistically

significant. Response rates were overall lower than had been anticipated when designing the MSS3 trial. There was no

difference in time to response between the groups. We did not observe any differences in the characteristics of those

expressing an interest versus those randomised, although very little data were available for this comparison.

It is interesting that inclusion of the brief PIL resulted in better response rates but not randomisation rates. One previous

SWAT of a brief PIL12 reported a similar difference in response rates between the brief PIL and control group, however

this was not statistically significant. In our study, those returning an expression of interest in the SWAT intervention

groupsweremore likely than those in the control group to not proceed at baseline due to no longer being interested or non-

attendance at the appointment. It is possible that receipt of the pen and/or brief PIL may make return of the form more

likely as a result of the hypothesised minor incentive, ease of form return or digestion of the study information – resulting

in higher expression of interest rates – but that this does not then translate to randomisation when the requirements of

participation are fully considered and understood. It is also possible that the brief PIL resulted in a small improvement in

randomisation rate that we were not powered to detect, but that would nonetheless have been meaningful.

Although we did not observe evidence of statistically significantly higher randomisation rates, the SWAT interventions

were low cost. It should be noted that improved recruitment rates may not be the only rationale for including similar

interventions in future trials. For example, the provision of shorter, simplified recruitment materials may aid the

representativeness of RCTs by reaching underserved populations.

Table 7. Continued

Characteristic Control
(n = 77)

Brief PIL only
(n = 96)

Pen only
(n = 75)

Brief PIL and
pen (n = 70)

Total
(n = 318)

Education level

N missing 0 1 1 2 4

GSCE/
equivalent

30 (39.0%) 25 (26.3%) 29 (39.2%) 27 (39.7%) 111 (35.4%)

A-level/
equivalent

17 (22.1%) 26 (27.4%) 17 (23.0%) 19 (27.9%) 79 (25.2%)

Bachelor's
degree

22 (28.6%) 26 (27.4%) 18 (24.3%) 16 (23.5%) 82 (26.1%)

Higher degree 5 (6.5%) 12 (12.6%) 6 (8.1%) 4 (5.9%) 27 (8.6%)

No formal
qualifications

3 (3.9%) 6 (6.3%) 4 (5.4%) 2 (2.9%) 15 (4.8%)

First language

N missing 0 0 0 0 0

English 70 (90.9%) 89 (92.7%) 68 (90.7%) 67 (95.7%) 294 (92.5%)

Welsh 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.4%) 1 (0.3%)

Polish 3 (3.9%) 2 (2.1%) 0 (0.0%) 1 (1.4%) 6 (1.9%)

Urdu 0 (0.0%) 0 (0.0%) 1 (1.3%) 0 (0.0%) 1 (0.3%)

Panjabi 1 (1.3%) 1 (1.0%) 1 (1.3%) 0 (0.0%) 3 (0.9%)

Gujurati 1 (1.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.3%)

Mandarin
Chinese

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Cantonese 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Arabic 0 (0.0%) 1 (1.0%) 0 (0.0%) 1 (1.4%) 2 (0.6%)

Bengali 0 (0.0%) 0 (0.0%) 1 (1.3%) 0 (0.0%) 1 (0.3%)

Other 2 (2.6%) 3 (3.1%) 4 (5.3%) 0 (0.0%) 9 (2.8%)

PIL = participant information leaflet.
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Ideally, we would have collected demographic data on all participants who were sent an MSS3 invitation, in order to

explore whether the SWAT interventions were of benefit to particular groups of participants - however this was not

possible. Additionally, only limited data were collected on those returning an expression of interest form. We did not

collect any qualitative data from participants with regards the SWAT interventions. This may have enabled us to explore

the views of those receiving the interventions. If such data were collected, these would ideally include those who did not

go on to participate in the host trial as well as those that did – although this would have been logistically challenging. The

host MSS3 RCT was conducted both prior to and during the COVID-19 pandemic, with 59% of MSS3 invitations sent

during the pandemic (post March 2020) – however, the number of participants in the SWAT arms were approximately

equal pre-pandemic and during pandemic, so this is unlikely to have had an impact on the findings.

In conclusion, there was no significant evidence of effectiveness of the brief PIL intervention or the pen intervention on

recruitment to the MSS3 study, but there was evidence of increased response rates to the initial invitation in the brief PIL

group. The results of this SWAT should be combinedwith those from randomised SWATs testing the same interventions,

in order to determine definitively whether they are an effective tool to improve recruitment rates.
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figshare: MSS3 aggregate SWAT data, https://doi.org/10.15131/shef.data.23791731.v1.16

This project contains the aggregate data file and dictionary.

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

Acknowledgements
The PROMETHEUS group: Catherine Arundel, Laura Clark, Adwoa Parker, Elizabeth Coleman, Catherine Hewitt,

David Torgerson, Laura Doherty.

References

1. Walters SJ, Bonacho I, Bortolami O, et al. : Recruitment and
retention of participants in randomised controlled trials:
a review of trials funded and published by the United Kingdom
Health Technology Assessment Programme. BMJ Open. 2017; 7:
e015276–e015210.
Publisher Full Text

2. Treweek S, Pitkethly M, Cook J, et al. : Strategies to improve
recruitment to randomised trials. Cochrane Database Syst. Rev.
2018; 2018: MR000013.
PubMed Abstract|Publisher Full Text|Free Full Text

3. Brueton VC, Tierney JF, Stenning S, et al. : Strategies to improve
retention in randomised trials: a Cochrane systematic review
and meta-analysis. BMJ Open. 2014; 4(2): e003821.

PubMed Abstract|Publisher Full Text|Free Full Text|
Reference Source

4. Bell K, Clark L, Fairhurst C, et al. : Enclosing a pen reduced time to
response to questionnaire mailings. J. Clin. Epidemiol. 2016; 74:
144–150.
Publisher Full Text

5. Gouldner AW: The Norm of Reciprocity: A Preliminary
Statement. Am. Sociol. Rev. 1960; 25(2): 161.
Publisher Full Text|Reference Source

6. Cialdini RB, et al.: Reciprocal concessions procedure for inducing
compliance: The door-in-the-face technique. J. Pers. Soc. Psychol.
1975; 31(2): 206–215.
Publisher Full Text

Page 11 of 13

F1000Research 2023, 12:1136 Last updated: 11 SEP 2023

https://doi.org/10.15131/shef.data.22795418
mailto:multiple.symptoms.study3@sheffield.ac.uk
https://doi.org/10.15131/shef.data.23791731.v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1136/bmjopen-2016-015276
http://www.ncbi.nlm.nih.gov/pubmed/29468635
https://doi.org/10.1002/14651858.MR000013.pub6
https://doi.org/10.1002/14651858.MR000013.pub6
https://doi.org/10.1002/14651858.MR000013.pub6
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078793
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078793
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078793
http://www.ncbi.nlm.nih.gov/pubmed/24496696
https://doi.org/10.1136/bmjopen-2013-003821
https://doi.org/10.1136/bmjopen-2013-003821
https://doi.org/10.1136/bmjopen-2013-003821
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3918995
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3918995
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3918995
http://bmjopen.bmj.com/content/4/2/e003821.abstract
http://bmjopen.bmj.com/content/4/2/e003821.abstract
http://bmjopen.bmj.com/content/4/2/e003821.abstract
http://bmjopen.bmj.com/content/4/2/e003821.abstract
https://doi.org/10.1016/j.jclinepi.2015.12.004
https://doi.org/10.2307/2092623
http://www.jstor.org/stable/2092623?origin=crossref
http://www.jstor.org/stable/2092623?origin=crossref
http://www.jstor.org/stable/2092623?origin=crossref
https://doi.org/10.1037/h0076284


7. Regan DT: Effects of a favor and liking on compliance. J. Exp. Soc.
Psychol. 1971; 7(6): 627–639.
Publisher Full Text

8. Falk A, Fischbacher U: A theory of reciprocity. Games Econ. Behav.
2006; 54(2): 293–315.
Publisher Full Text

9. White E, Carney PA, Kolar AS: Increasing response to mailed
questionnaires by including a pencil/pen. Am. J. Epidemiol. 2005;
162(3): 261–266.
PubMed Abstract|Publisher Full Text

10. Fairhurst C, Roche J, Bissell L, et al. : A 2x2 randomised factorial
SWAT of the use of a pen and small, financial incentive to
improve recruitment in a randomised controlled trial of yoga
for older adults with multimorbidity [version 2; peer review:
2 approved]. F1000Res. 2022; 10: 326.
PubMed Abstract|Publisher Full Text|Free Full Text

11. National Research Ethics Service: Information sheets and consent
forms: guidance for researchers and reviewers. 2018.

12. Brierley G, Richardson R, Torgerson DJ: Using short information
leaflets as recruitment tools did not improve recruitment:

A randomized controlled trial. J. Clin. Epidemiol. 2012; 65(2):
147–154.
Publisher Full Text|Reference Source

13. Chen F, Rahimi K, Haynes R, et al. : Investigating strategies to
improve attendance at screening visits in a randomized trial.
Trials. 2011; 12(Suppl 1): A111.
Publisher Full Text

14. Mooney C, White DA, Dawson J, et al. : Study protocol for the
Multiple Symptoms Study 3: a pragmatic, randomised
controlled trial of a clinic for patients with persistent
(medically unexplained) physical symptoms. BMJ Open. 2022; 12:
e066511.
PubMed Abstract|Publisher Full Text|Free Full Text

15. Trial Forge Guidance: template for reporting the results of
randomised Studies Within A Trial.
Reference Source

16. White D, Sutton L, Mooney C, et al. : MSS3 aggregate SWAT data.
The University of Sheffield. [Dataset]. 2023.
Publisher Full Text

Page 12 of 13

F1000Research 2023, 12:1136 Last updated: 11 SEP 2023

https://doi.org/10.1016/0022-1031(71)90025-4
https://doi.org/10.1016/j.geb.2005.03.001
http://www.ncbi.nlm.nih.gov/pubmed/15972931
https://doi.org/10.1093/aje/kwi194
https://doi.org/10.1093/aje/kwi194
https://doi.org/10.1093/aje/kwi194
http://www.ncbi.nlm.nih.gov/pubmed/35444795
https://doi.org/10.12688/f1000research.52164.2
https://doi.org/10.12688/f1000research.52164.2
https://doi.org/10.12688/f1000research.52164.2
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8994083
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8994083
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8994083
https://doi.org/10.1016/j.jclinepi.2011.06.005
http://www.scopus.com/inward/record.url?eid=2-s2.0-84855356116&partnerID=40&md5=fea945599745aeaf6c64991984360c6f
http://www.scopus.com/inward/record.url?eid=2-s2.0-84855356116&partnerID=40&md5=fea945599745aeaf6c64991984360c6f
http://www.scopus.com/inward/record.url?eid=2-s2.0-84855356116&partnerID=40&md5=fea945599745aeaf6c64991984360c6f
https://doi.org/10.1186/1745-6215-12-S1-A111
http://www.ncbi.nlm.nih.gov/pubmed/36379663
https://doi.org/10.1136/bmjopen-2022-066511
https://doi.org/10.1136/bmjopen-2022-066511
https://doi.org/10.1136/bmjopen-2022-066511
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9668014
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9668014
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9668014
https://www.york.ac.uk/media/healthsciences/documents/trials/SWAT%20Reporting%20guidelines%20Template%20only%2003.08.2021.pdf
https://doi.org/10.15131/shef.data.23791731.v1


The benefits of publishing with F1000Research:

Your article is published within days, with no editorial bias•

You can publish traditional articles, null/negative results, case reports, data notes and more•

The peer review process is transparent and collaborative•

Your article is indexed in PubMed after passing peer review•

Dedicated customer support at every stage•

For pre-submission enquiries, contact research@f1000.com

Page 13 of 13

F1000Research 2023, 12:1136 Last updated: 11 SEP 2023

mailto:research@f1000.com

