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ABSTRACT 44 

Objective 45 

To compare the response rates and costs of phone call versus short message service (SMS) screening 46 

reminders to prospective randomised controlled trial (RCT) participants. 47 

Study design and setting 48 

A randomised evaluation within a large Australian diabetes prevention RCT. Participants were men 49 

aged 50–74 years, overweight or obese, without a previous Type 2 diabetes diagnosis. Those eligible 50 

on a pre-screening questionnaire who did not attend a further screening assessment within four 51 

weeks were randomised to receive an SMS or phone call reminder (N=709). The primary outcome 52 

was attendance for further screening assessment within eight weeks of pre-screening. 53 

Results 54 

Attendance was 18% (62/354) in the SMS reminder group and 23% (80/355) in the phone reminder 55 

group, with no statistically significant difference in response according to reminder type (RR=1.29, 56 

95% CI 0.96–1.73, p=0.09). The lower confidence limits for response to SMS (95% CI 14% – 22%) and 57 

phone reminders (95% CI 18% – 27%) did not include the eight-week attendance rate prior to this 58 

evaluation, 12%. Phone reminders cost substantially more than SMS reminders (AU$6.21 versus 59 

AU$0.53 per reminder). 60 

Conclusion 61 

SMS reminders were as adequate a method as phone reminders to boost RCT screening uptake, and 62 

were considerably more affordable. 63 

Key words: Participant recruitment; recruitment strategies; randomized controlled trials; telephone 64 

reminders; text message reminders; study within a trial 65 

Running title: Phone and SMS participant screening reminders 66 

What is new? 67 

Key findings: 68 
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• There was no statistically significant difference in screening uptake based on whether an 69 

SMS or phone call reminder was performed, however either reminder was more effective 70 

than no reminder.  71 

• SMS reminders were substantially cheaper to perform than phone call reminders. 72 

• Phone call reminders may be more effective than SMS reminders in men aged 65 years and 73 

older. 74 

What this adds to what is known: 75 

• Compared to phone call reminders, short message service (SMS) reminders are an adequate 76 

and affordable method of boosting randomised controlled trial (RCT) screening uptake. 77 

What is the implication, what should change now: 78 

• RCTs with high participant attrition during the screening process may benefit from 79 

implementing SMS screening reminders to improve recruitment, particularly if phone call 80 

reminders are not feasible due to the large numbers of reminders to be made or the limited 81 

trial budget available for reminder activities. 82 

  83 
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INTRODUCTION 84 

Recruitment of participants to randomised controlled trials (RCTs) is challenging and an estimated 85 

50% of trials fail to reach their recruitment targets [1, 2]. Disease prevention RCTs face additional 86 

recruitment challenges compared to those for disease treatment, reporting higher attrition of 87 

volunteers at each stage of recruitment [3]. Several explanations for this observation have been 88 

proposed. Firstly, disease prevention RCTs commonly seek to enrol healthy individuals who may 89 

perceive their risk of disease to be low, reducing their motivation to participate in clinical research 90 

[4, 5]. Secondly, participants in disease prevention RCTs must usually be identified directly from the 91 

general public rather than through clinician referral [6, 7]. Lack of involvement in recruitment by a 92 

potential volunteer’s personal clinician may leave an individual unsure about the suitability of the 93 

trial for them [8] or misunderstanding the trial processes [4], reducing interest in participation. 94 

In RCTs where attrition during early recruitment and initial screening phases is important, 95 

interventions to address participant uncertainty and low motivation may boost recruitment, saving 96 

time and money. In studies evaluating the use of participant reminders [9-11], phone calls increased 97 

RCT enrolment among individuals who failed to respond to an initial mailed invitation compared to 98 

no reminder [10], and to a mailed reminder [11]. Also, a series of four short message service (SMS) 99 

reminders increased enrolment (compared to no reminder) among participants who did not respond 100 

after initial screening [12]. Elsewhere, health services research shows strong evidence that SMS 101 

reminders are as effective as phone reminders for improving attendance at clinic appointments [13-102 

15]. However, to our knowledge, no randomised evaluation has been published comparing SMS and 103 

phone reminders to improve recruitment to RCTs[16]. Unlike an SMS, a phone reminder provides 104 

the opportunity to build rapport and to clarify specific uncertainties, arguably more important for 105 

participants interested in joining an disease prevention RCT than for patients due to attend a pre-106 

booked clinic appointment for disease management. By contrast, SMS reminders have the 107 

advantage of being cheaper [13], less intrusive, and providing written information that participants 108 

can refer to later. 109 
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Men are under-represented in disease prevention and health promotion RCTs [7, 17] despite 110 

experiencing higher rates of avoidable mortality than women [18]. In the past, men have been 111 

mischaracterized as disinterested in health promotion and disease prevention but there is growing 112 

recognition that men care about their health and engage with health services if they are tailored to 113 

their needs [19, 20]. Men may prefer to monitor their own health needs and to gather information 114 

independently before making the decision to engage with professional health services [21]. We 115 

hypothesized that SMS reminders may address this preference for independent decision-making in 116 

our male participants. 117 

This study aimed to compare, in randomised fashion, the efficacy and cost effectiveness of phone 118 

call and SMS reminders in improving attendance for screening assessments for a large multicentre 119 

diabetes prevention RCT. 120 

METHODS 121 

Setting 122 

This reminder study was conducted in the context of the Testosterone for Diabetes Mellitus (T4DM) 123 

trial. The design of the T4DM study is published elsewhere [22], but briefly, T4DM is a Phase III, 124 

multicentre, double-blind, placebo-controlled trial of testosterone for the prevention of diabetes, or 125 

reversal of newly diagnosed diabetes (trial registration ACTRN12612000287831). The trial is run 126 

through six Australian hospital-based centres and is coordinated by a central university-based 127 

coordinating centre. Eligible T4DM participants were men aged 50 to 74 years, obese or overweight, 128 

with pre-diabetes or newly diagnosed Type 2 diabetes, and a serum testosterone ≤14mmol/L. The 129 

trial used a three-step semi-automated approach to participant screening (Figure 1). Men from the 130 

general population were invited to complete a pre-screening questionnaire (Step 1), either online or 131 

over the phone. Those who were eligible were then invited by email or mail to attend one of 1300 132 

contracted pathology collection centres for lab screening tests (Step 2), and if eligible, for final 133 

screening and study enrolment at the nearest study centre (Step 3). 134 
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Figure 1: T4DM study screening process and reminder study design 135 

[Figure 1 here] 136 

Rationale for the reminder study 137 

Of participants who were eligible on the pre-screening questionnaire prior to the commencement of 138 

this reminder study, approximately 50% attended lab screening within four weeks of pre-screening. 139 

Non-attenders received up to ten screening reminders per year, including: an automated email 140 

reminder at four weeks after pre-screening, quarterly email and SMS reminders, and approximately 141 

annual phone and postal reminders. Despite these reminders, only 12% of non-responders at four 142 

weeks proceeded to attend by eight weeks and a further 8% proceeded to attend after eight weeks. 143 

In total, 40% of all potentially eligible participants did not proceed past pre-screening, representing a 144 

substantial missed recruitment opportunity. This reminder study was conceived to evaluate the 145 

impact on lab screening rates of phone or SMS reminders at four weeks after pre-screening. 146 

Design of the reminder study 147 

The reminder study was a parallel-group, RCT. Individual participants were randomised in a 1:1 ratio 148 

to receive either an SMS or phone reminder four weeks after completing the T4DM pre-screening 149 

questionnaire if they had not attended lab screening within four weeks of pre-screening. Participants 150 

were excluded if they had declined lab screening. All participants had previously consented to 151 

receive reminders as part of the standard pre-screening consent process and so further consent to 152 

randomisation was deemed unnecessary. 153 

Interventions 154 

SMS screening reminder 155 

SMS reminders were sent by the central coordinating centre within one to two days of 156 

randomisation using an online bulk SMS service. The SMS reminder message (see text below) was 157 

designed to provide key enrolment information as well as including a peripheral cue based on the 158 
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concept of social proof [23] (looking to the actions of others for reassurance in situations of 159 

uncertainty) to encourage action by the study participants. 160 

SMS reminder text:  161 

It's not too late to join the T4DM study. [Number] men around Australia are already taking 162 

part. Why not book your blood tests today? 163 

Text FORMS if you need another copy of your blood test forms. Text DECLINE to opt out. 164 

More info: askt4dm@ctc.usyd.edu.au or 1300 865 436. 165 

Phone screening reminder 166 

Phone reminders were conducted by two staff at the central coordinating centre. Calls were made 167 

within four days of randomisation with one further attempt made if the first call was not answered. 168 

If the participant could not be reached on the second attempt a voicemail message was left, if 169 

possible. Staff members were provided with a reminder call script which included the following 170 

discussion points: 171 

• Reminding the participant that they had registered for the T4DM study 172 

• Asking if they were still interested in joining the study 173 

• Explaining that the next step was to attend for their lab screening tests and explaining what 174 

this involved 175 

• Asking if they needed to have another copy of their lab screening forms sent to them 176 

• Asking if they had any other questions about lab screening or joining the T4DM study in 177 

general 178 

• Giving the participant the opportunity to decline further study screening and enrolment 179 

Ethics 180 

The use of phone and SMS screening reminders was approved by each ethics committee overseeing 181 

the main T4DM study: Sydney Local Health District HREC — CRGH, the Human Research Ethics 182 
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Committee (TQEH/LMH/MH), the South Metropolitan Health Service Human Research Ethics 183 

Committee, and Bellberry Human Research Ethics Committee. 184 

Outcomes 185 

The primary study endpoint was attendance for lab screening within eight weeks of pre-screening 186 

completion (i.e. within four weeks of receiving the phone or SMS reminder). Attendance at the 187 

collection centre was determined using assay results uploaded electronically, in real time, by the 188 

contracted pathology company and imported into the main study’s clinical data management 189 

database using a validated process. 190 

The secondary endpoint was the cost of performing the reminders. Total cost was made up of direct 191 

and indirect (staffing) costs. The direct cost of SMS reminders was measured by referring to invoices 192 

and billing information from the bulk SMS service. The direct cost of phone reminders was estimated 193 

based on the flag fall and per minute costs of calling a mobile number from the coordinating centre. 194 

This information was combined with the average call duration to calculate an average phone call 195 

cost. The time taken to conduct SMS and phone reminder calls was estimated by maintaining a log 196 

of the time spent on reminders over two one-week periods, one at the beginning of the reminder 197 

study and one at the end. Time tracking included not only the time to make or send the reminder 198 

but also the time to reply to participant questions either by phone or SMS. This information was 199 

combined with the hourly staffing cost to calculate the indirect (staffing) cost. All costs are quoted in 200 

Australian dollars. 201 

Sample size 202 

Based on prior experience, a response rate of 17% in the SMS reminder arm was assumed. To 203 

achieve 80% power, with a two-sided significance level of 5%, 540 participants would be required to 204 

detect a 10% higher response rate in the phone reminder as compared to the SMS arm (27%). If the 205 

response rate in the SMS arm was only 14%, 540 patients would have more than 95% power to 206 
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detect an increase in response to 27% in the phone arm. 10% was chosen as the likely minimum 207 

effect that would be considered operationally meaningful. 208 

Randomisation 209 

Confirmation of eligibility and randomisation were performed weekly by a central, automated 210 

computer system. After confirmation of eligibility, men were randomised by minimisation, and 211 

stratified by centre, age group (50–59, 60–64, 65–69, 70–74) and participant’s screening 212 

questionnaire completion method (online or phone). 213 

Statistical methods 214 

All analyses were performed according to the intention to treat principle. Baseline characteristics 215 

were summarised using counts and percentages for categorical variables, and mean and standard 216 

deviation for continuous variables. Intervention groups were compared using a chi squared test. 217 

Relative risks and 95% CI were used to summarise this effect. P values for interaction terms were 218 

obtained from logistic regression. Subgroup analyses for age (50–64 years and 65–74 years), how 219 

men heard about the study (mail, radio, other) and pre-screening questionnaire completion mode 220 

(online vs. phone) were pre-specified in the protocol. However, as 98% of men completed their 221 

screening questionnaire online and only 2% by phone, this subgroup analysis was not undertaken. 222 

Cost effectiveness was estimated by calculating incremental cost effectiveness ratios. No 223 

adjustments were made for multiple comparisons. Analyses were performed using SAS v 9.4 (Cary, 224 

USA). 225 

RESULTS 226 

The T4DM study was open to recruitment from January 2013 to February 2017. In that time 19,022 227 

participants were screened and 1007 were randomised. The reminder study opened to recruitment 228 

in June 2016 and closed in October 2016, the week that the calculated sample size was attained. 229 

During that period, 2315 participants were screened to the main study and 709 of them were eligible 230 

for the reminder study (having neither attended nor declined lab screening within four weeks of 231 
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completing the screening questionnaire). All 709 eligible participants were randomised, with 354 232 

men allocated to SMS reminders and 355 men to phone reminders (Figure 2). Of the 709 men who 233 

participated in the reminder study, 142 (20%) attended for lab screening within eight weeks and 28 234 

(4%) went on to be enrolled in the main T4DM study. Enrolment was ceased the week that the 235 

calculated sample size was reached. Characteristics of the men participating in the screening 236 

reminder study are shown in Table 1, with the two intervention arms well-balanced. 237 

Figure 2: Reminder study CONSORT diagram 238 

[Figure 2 here] 239 

Table 1: Characteristics of all reminder study participants (N=709) 240 

  SMS reminder at 4 weeks Phone reminder at 4 weeks 

 (n=354) (n=355) 

Age, mean ± SD years 58.5 ± 6.0 years 58.1 ± 6.0 years 

   

Centre   

Centre 1 89 (25%) 90 (25%) 

Centre 2 74 (21%) 76 (21%) 

Centre 3 69 (19%) 66 (19%) 

Centre 4 57 (16%) 54 (15%) 

Centre 5 38 (11%) 42 (12%) 

Centre 6 27 ( 8%) 27 ( 8%) 

   

Pre-screening completion method   

Online 350 (99%) 348 (98%) 

Information line (phone) 4 (1%) 7 (2%) 

   

How they heard about the study   

Mail-out 197 (56%) 195 (55%) 

Radio 123 (35%) 121 (34%) 

Other/Not specified 34 (10%) 39 (11%) 

 241 

Reminder delivery 242 

Of participants randomised to receive an SMS reminder, 312/354 (88%) were sent the reminder, 243 

with the remaining 25 participants not sent a reminder due to having attended lab screening before 244 

the reminder could be sent, having provided an invalid mobile phone number or having only 245 

provided a landline number (Figure 2). By comparison, of the participants randomised to receive a 246 

phone reminder, staff spoke to 237/355 (67%) and left a voicemail for an additional 38 (11%). The 247 
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remaining 99 participants did not receive a phone reminder due to having attended lab screening 248 

before the reminder phone call could be made, having provided an invalid phone number, or having 249 

not picked up the phone reminder calls and having no facility to leave a voicemail message. All 250 

participants were followed for response and included in the analysis, regardless of whether the 251 

allocated intervention was delivered or not. 252 

Response to the reminder 253 

There was no statistically significant difference in response to phone versus SMS reminders (23% vs 254 

18%, respectively, RR = 1.29, 95% CI 0.96–1.73, p=0.09) (Table 2). The difference in response was not 255 

affected by how men heard about the study (p=0.13) (data not shown). However, in older men (65–256 

74 years), as compared to younger men (50–64 years), there was a trend for greater uptake in the 257 

phone compared to the SMS arm (39% vs 15%, RR=2.26, 95% CI: 1.12–4.56; p for age 258 

interaction=0.07). This difference could not be explained by higher success rates in reaching men by 259 

phone in the older group. In fact, a higher proportion of younger men were contactable by phone, 260 

with staff successfully speaking to 68% of men aged 50–64 years and 59% of men aged 65–74 years. 261 

Table 2: Response to reminder delivered 4 weeks after completing pre-screeninga 262 

 

SMS  

reminder  

(n=354) 

Phone 

reminder 

(n=355) 

R.R. (95% C.I.) 
p 

value 

Interaction  

p value 

Attended lab 62 (18%) 80 (23%) 1.29 (0.96 – 1.73) 0.09  

      

Attended lab by age     0.07 

50–64 years 

 

53/292 (18%) 

 

60/294 (20%) 

 

1.12 (0.81-1.57) 

 

  

65–74 years 

 

9/62 (15%) 20/61 (33%) 2.26 (1.12-4.56)   

Randomised to 

T4DM trialb 

6 (3%) 9 (2%)    

a Response defined as attendance for lab screening tests by 8 weeks after completing pre-screening 263 
b Participants who attended laboratory screening within 8 weeks after completing pre-screening and 264 

went on to be randomised to the main T4DM trial at any time following laboratory screening. The 265 

study was not powered for this outcome and so statistical testing is not presented. 266 

Cost of reminders 267 

The cost of phone reminders ($6.21 per reminder) was more than ten times that of SMS reminders 268 

($0.53 per reminder), with most of the additional cost due to the additional staff time required to 269 
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make the phone calls (Table 3). Staff spent approximately four minutes on each phone call reminder 270 

made. By comparison, the staff time per SMS reminder was negligible. It took a total of three 271 

minutes to send an entire batch of SMS reminders, irrespective of the number of reminders 272 

included. 273 

Table 3: Cost of performing SMS and phone remindersa 274 

  SMS Phone 

Direct cost per reminder $0.18 $0.54 

Cost of staff time per reminder $0.35 $5.67 

Total cost per reminder $0.53 $6.21 
a All costs are quoted in Australian dollars 275 

The incremental cost effectiveness ratio (ICER) of phone reminders compared to SMS was 276 

AU$112.05, meaning that if reminders were made by phone, an additional AU$112.05 would be 277 

spent for each additional participant that attended lab screening. However, in men aged 65–74 278 

years, the ICER of phone calls compared to SMS was AU$31.45. 279 

DISCUSSION 280 

Summary of findings 281 

In this randomised evaluation of screening reminders, there was no statistically significant difference 282 

in response to phone call and SMS reminders (RR = 1.29, 95% CI 0.96–1.73, p=0.09). However, the 283 

overall attendance rate in those who received a phone or SMS reminder was 20% at eight weeks, 284 

compared to the previously observed attendance rate of 12% in the main study. As in similar studies 285 

[13, 14], we found that phone reminders were substantially more expensive to perform than SMS 286 

reminders (AU$6.21 versus AU$0.53 per reminder). We hypothesise that the personal nature of 287 

phone reminders may have been more important to participants aged 65 years and older, as in that 288 

subgroup, we observed a higher response rate to phone reminders (33% compared to 15% to SMS 289 

reminders) and the ICER for phone calls compared to SMS reminders was consequently lower 290 

(AU$31.45 compared to the overall ICER of AU$112.05). 291 

Implications for future practice 292 
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SMS messages are an effective communication tool in various healthcare settings including 293 

reminders for: clinic appointments [13, 24], repeat testing after mass screening [25, 26] and 294 

adherence to treatment regimens [27, 28]. Still, published accounts of using SMS reminders to boost 295 

recruitment to RCTs remain scarce. Our results provide evidence that SMS reminders may be an 296 

appropriate lower cost, but similarly effective, alternative to phone reminders in the RCT 297 

recruitment setting. SMS reminders may be particularly worthwhile when phone reminders are not 298 

feasible due to the large numbers of reminders to be made or the limited trial budget available for 299 

reminder activities. 300 

Limitations and areas for future research 301 

The overall response rate to reminders in our study (20% by eight weeks) was higher than has been 302 

reported in previous reminder studies (13%[11], 12%[10], 8% [9] and 3.5% [12]). A possible 303 

explanation for the higher rate may be that the recipients of reminders in our study had already 304 

completed a pre-screening questionnaire, selecting for willingness to participate in the trial. 305 

Additionally, the responses to phone and SMS reminders were evaluated in the context of our 306 

existing screening processes, including email and SMS communications with participants after pre-307 

screening (see Figure 1), and these communications may have increased the observed response rate. 308 

These factors may impact the generalisability of our results. For example, it remains possible that 309 

phone reminders remain superior to SMS reminders in situations where participants are yet to 310 

respond to the initial invitation to participate in the trial and where no prior communications have 311 

been sent to participants. Furthermore, the T4DM study recruited only men aged 50–74 years. Our 312 

findings suggest that older participants may prefer phone reminders, and this has implications for 313 

RCTs recruiting participants who are older or younger than those included in our study. We 314 

hypothesize that SMS reminders may have been particularly appealing to our all-male participant 315 

cohort since they supported men to make an independent decision about trial participation. 316 

Reminder preferences in women may therefore differ, and would merit investigation. 317 
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In a non-randomised comparison, we found that attendance following either SMS reminder (18%, 318 

95% CI 14% – 22%) or phone reminder (23%, 95% CI 18% – 27%) was higher than the previously 319 

observed attendance rate at eight weeks of 12%. We elected not to include a “standard care” arm 320 

(neither phone call nor SMS reminder) in this randomised evaluation due to concerns that it might 321 

hamper the main study, particularly given the existing evidence on the effectiveness of screening 322 

reminders [9-11]. Future studies, if conducted earlier in their host trial’s recruitment phase, could 323 

include a “standard care” or no reminder arm. This would allow calculation of a reminder cost per 324 

randomised participant to guide decisions about whether reminders (either phone or SMS) are more 325 

or less cost effective than other strategies designed to boost recruitment, for example mass mail 326 

outs or advertising to invite more people to participate in the study. 327 

In addition to the analyses reported here, we conducted an exploratory evaluation of subsequent 328 

reminders conducted more than 8 weeks after pre-screening. These data are not shown here but 329 

suggested that a subsequent phone reminder to men who did not respond to an initial SMS 330 

reminder was almost three times more effective than a further SMS reminder (13% and 5% 331 

respectively). Thus, further investigation of the impact of subsequent reminders may be of merit. 332 

We reported higher reminder delivery in the SMS group (88% delivered) compared to the phone 333 

group (67% delivered, 78% if voicemail messages are also included). However, this apparent 334 

difference in intervention delivery fidelity is likely to be an artefact of how delivery was measured in 335 

each group. For phone reminders, we recorded whether the participant was spoken to on the 336 

phone, or if a voicemail message was left. For SMS reminders, we could record only whether the 337 

SMS message was sent without bouncing back. We could not determine whether the participant 338 

received and read the SMS reminder. Thus, the actual delivery rates in each arm may be more 339 

similar than our estimates suggest. Furthermore, any difference in reminder delivery fidelity 340 

between the arms would likely also occur if these reminders were incorporated into practice. 341 
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The SMS reminder message in this evaluation included key information about trial participation, and 342 

informed the participant that large numbers of men had already joined the trial, a peripheral cue to 343 

action based on the concept of social proof. This approach is underpinned by the Elaboration 344 

Likelihood Model of persuasion [23], which states that persuasion to action can occur through either 345 

a central (cognition-based) or peripheral (cue-based) route, with the peripheral route requiring less 346 

motivation and effort to process. Elsewhere, messages of scarcity (communicating that limited 347 

number of places are available) [9] and quotes from participants [12] were effective in boosting RCT 348 

recruitment using SMS reminders. Future research could extend these findings by evaluating 349 

manipulations in the content of SMS reminders using a theory-based approach [29, 30]. It is possible 350 

that by optimising the content of SMS reminder messages, response rates can be further improved. 351 

CONCLUSION 352 

Compared to SMS reminders, phone reminders were more costly and did not significantly increase 353 

the screening uptake rate of non-responders in this large multicentre RCT. There was some 354 

suggestion that phone reminders were more effective than SMS reminders in men aged 65 years 355 

and over. SMS reminders were substantially cheaper and quicker to perform than phone reminders, 356 

making them a promising approach for boosting recruitment in RCTs with limited budgets. 357 

ACKNOWLEDGEMENT 358 

We thank: 359 

The coordinating centre team: Caitlin Van Holst Pellekaan and Sandra Healey (NHMRC Clinical Trials 360 

Centre) 361 

The T4DM study nurses: Glenda Fraser (ANZAC Resarch Institute and Concord Hospital), Jenny Healy 362 

(Austin Hospital), Helen Daniels and Chyn Soh (Fremantle Hospital and Fiona Stanley Hospital), Jody 363 

Sawyer (Princess Alexandra Hospital), Rosemary Cox and Fiona Cossey (The Queen Elizabeth 364 

Hospital), Lee Mahoney (The Keogh Institute for Medical Research)  365 

Sherilyn Goldstone for her assistance with the preparation of this manuscript 366 

The T4DM study participants 367 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

16 

 

Funding: This work was supported by a National Health and Medical Research Council of Australia 368 

(NHMRC) project grant, Bayer, Lilly, University of Adelaide and NHMRC Clinical Trials Centre, 369 

University of Sydney. 370 

  371 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

17 

 

 372 

REFERENCES 373 

1. McDonald AM, Knight RC, Campbell MK, Entwistle VA, Grant AM, Cook JA. What influences 374 

recruitment to randomised controlled trials? A review of trials funded by two UK funding agencies. 375 

Trials. 2006;7. doi: 10.1186/1745-6215-7-9. 376 

2. Sully BGO, Julius SA, Nicholl J. A reinvestigation of recruitment to randomised, controlled, 377 

multicentre trials: a review of trials funded by two UK funding agencies. Trials. 2013;14. doi: 378 

10.1186/1745-6215-14-166. 379 

3. Cooper CL, Hind D, Duncan R, Walters S, Lartey A, Lee E, et al. A rapid review indicated 380 

higher recruitment rates in treatment trials than in prevention trials. Journal of Clinical 381 

Epidemiology. 2015;68:347-54. doi: 10.1016/j.jclinepi.2014.10.007. 382 

4. Eborall H, Cunningham-burley S, Fowkes G. Gullible Guinea Pig Or Gift-giver: Public Attitudes 383 

Towards Participating In A Randomised Control Trial For Cardiovascular Disease Prevention. 384 

Psychology & Health. 2004;19:47. 385 

5. Hall MJ, Egleston B, Miller SM, Buzaglo JS, Millard J, Ridgway C, et al. Barriers to participation 386 

in cancer prevention clinical trials. Acta Oncologica. 2010;49:757-66. doi: 387 

10.3109/0284186X.2010.485209. 388 

6. Garrett S, Thomas A, Cicuttini F, Silagy C, Taylor H, McNeil J. Community-based recruitment 389 

strategies for a longitudinal interventional study: the VECAT experience. Journal of clinical 390 

epidemiology. 2000;53:541-8. 391 

7. Rubin RR, Fujimoto WY, Marrero DG, Brenneman T, Charleston JB, Edelstein SL, et al. The 392 

Diabetes Prevention Program: recruitment methods and results. Control Clin Trials. 2002;23:157-71. 393 

doi: 10.1016/s0197-2456(01)00184-2. 394 

8. Veit CT. A Single Mathematical Model Predicts Physicians’ Recommendations and 395 

Postmenopausal Women’s Decisions to Participate in a Clinical Trial to Prevent Breast Cancer or 396 

Coronary Heart Disease. Medical Decision Making. 2004;24:330-50. doi: 397 

10.1177/0272989x04267007. 398 

9. Free CJ, Hoile E, Knight R, Robertson S, Devries KM. Do messages of scarcity increase trial 399 

recruitment? Contemp Clin Trials. 2011;32:36-9. doi: 10.1016/j.cct.2010.09.002. 400 

10. Nystuen P, Hagen KB. Telephone reminders are effective in recruiting nonresponding 401 

patients to randomized controlled trials. Journal of Clinical Epidemiology. 2004;57:773-6. doi: 402 

10.1016/j.jclinepi.2003.12.015. 403 

11. Wong AD, Kirby J, Guyatt GH, Moayyedi P, Vora P, You JJ. Randomized controlled trial 404 

comparing telephone and mail follow-up for recruitment of participants into a clinical trial of 405 

colorectal cancer screening. Trials [Electronic Resource]. 2013;14:40. doi: 10.1186/1745-6215-14-40. 406 

12. Free C, Hoile E, Robertson S, Knight R. Three controlled trials of interventions to increase 407 

recruitment to a randomized controlled trial of mobile phone based smoking cessation support. Clin. 408 

2010;7:265-73. doi: 10.1177/1740774510367687. 409 

13. Junod Perron N, Dao MD, Righini NC, Humair J-P, Broers B, Narring F, et al. Text-messaging 410 

versus telephone reminders to reduce missed appointments in an academic primary care clinic: a 411 

randomized controlled trial. BMC Health Services Research. 2013;13:125. doi: 10.1186/1472-6963-412 

13-125. 413 

14. Chen Z-w, Fang L-z, Chen L-y, Dai H-l. Comparison of an SMS text messaging and phone 414 

reminder to improve attendance at a health promotion center: A randomized controlled trial. 415 

Journal of Zhejiang University SCIENCE B. 2008;9:34-8. doi: 10.1631/jzus.B071464. 416 

15. Leong KC, Chen WS, Leong KW, Mastura I, Mimi O, Sheikh MA, et al. The use of text 417 

messaging to improve attendance in primary care: a randomized controlled trial. Family Practice. 418 

2006;23:699-705. doi: 10.1093/fampra/cml044. 419 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

18 

 

16. Treweek S, Pitkethly M, Cook J, Fraser C, Mitchell E, Sullivan F, et al. Strategies to improve 420 

recruitment to randomised trials. Cochrane Database of Systematic Reviews. 2018. doi: 421 

10.1002/14651858.MR000013.pub6. 422 

17. Pagoto SL, Schneider KL, Oleski JL, Luciani JM, Bodenlos JS, Whited MC. Male inclusion in 423 

randomized controlled trials of lifestyle weight loss interventions. Obesity. 2012;20:1234-9. 424 

18. Australia's Health 2018. https://www.aihw.gov.au/reports/australias-health/australias-425 

health-2018/contents/table-of-contents. Accessed 29 November 2018. 426 

19. Smith JA, Robertson S. Men’s health promotion: a new frontier in Australia and the UK? 427 

Health Promotion International. 2008;23:283-9. doi: 10.1093/heapro/dan019. 428 

20. Macdonald JJ. Shifting paradigms: a social-determinants approach to solving problems in 429 

men's health policy and practice. Medical Journal of Australia. 2006;185:456. 430 

21. Smith JA, Braunack-Mayer A, Wittert G, Warin M. " It's sort of like being a detective": 431 

Understanding how Australian men self-monitor their health prior to seeking help. BMC Health 432 

Services Research. 2008;8:56. 433 

22. Wittert G, Atlantis E, Allan C, Bracken K, Conway A, Daniel M, et al. Testosterone therapy to 434 

prevent type 2 diabetes mellitus in at-risk men (T4DM): Design and implementation of a double-435 

blind randomised controlled trial. Diabetes, Obesity and Metabolism. 2018. 436 

23. Petty RE, Cacioppo JT. The elaboration likelihood model of persuasion.  Communication and 437 

persuasion: Springer; 1986. p. 1-24. 438 

24. Gurol-Urganci I, de Jongh T, Vodopivec-Jamsek V, Atun R, Car J. Mobile phone messaging 439 

reminders for attendance at healthcare appointments. Cochrane Database Syst Rev. 440 

2013:CD007458. doi: 10.1002/14651858.CD007458.pub3. 441 

25. Bourne C, Knight V, Guy R, Wand H, Lu H, McNulty A. Short message service reminder 442 

intervention doubles sexually transmitted infection/HIV re-testing rates among men who have sex 443 

with men. Sexually Transmitted Infections. 2011;87:229-31. doi: 10.1136/sti.2010.048397. 444 

26. Guy R, Wand H, Knight V, Kenigsberg A, Read P, McNulty AM. SMS reminders improve re-445 

screening in women and heterosexual men with chlamydia infection at Sydney Sexual Health Centre: 446 

a before-and-after study. Sexually Transmitted Infections. 2012. doi: 10.1136/sextrans-2011-050370. 447 

27. Lin H, Chen W, Luo L, Congdon N, Zhang X, Zhong X, et al. Effectiveness of a Short Message 448 

Reminder in Increasing Compliance with Pediatric Cataract Treatment: A Randomized Trial. 449 

Ophthalmology. 2012;119:2463-70. doi: 10.1016/j.ophtha.2012.06.046. 450 

28. Strandbygaard U, Thomsen SF, Backer V. A daily SMS reminder increases adherence to 451 

asthma treatment: A three-month follow-up study. Respiratory Medicine. 2010;104:166-71. doi: 452 

10.1016/j.rmed.2009.10.003. 453 

29. Goulao B, Duncan A, Fee P, McLaren-Neil F, Floate R, Ord F, et al. Can the use of a 454 

theoretically informed covering letter for trial questionnaires improve participant response 455 

rates?2016. 456 

30. Nikoloudakis IA, Crutzen R, Vandelanotte C, Quester P, Dry M, Skuse A, et al. Can You 457 

Elaborate on That? Addressing Participants’ Need for Cognition in Computer-Tailored Health 458 

Behavior Interventions. Health Psychology Review. 2018:0-37. doi: 459 

10.1080/17437199.2018.1525571. 460 

 461 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

If failed to attend lab screening within 4 weeks 
then enrolled in reminder sub-study

REMINDER SUB-STUDY
Randomly allocated phone or SMS 

reminder at 4 weeks.
Assessed for lab screening attendance 

at 8 weeks.

T4DM Study screening process1 Reminder sub-study

1 Participants could decline further screening at any time by phoning, emailing, mailing or text messaging 
the coordinating centre or the study site

Eligible on pre-screening questionnaire? 
If yes, invited by email and SMS to 

attend lab screening tests.

If failed to attend lab screening within 4 
weeks, email reminder sent

Eligible on lab screening?
If yes, invited to attend study clinic

STEP 1. PRE-SCREENING
Participant completes questionnaire 

(online or over the phone)

STEP 3. CLINIC SCREENING
Confirmation of eligibility, informed 

consent (& study enrolment) by study 
investigator

STEP 2. LAB SCREENING
Participant attends collection centre

If failed to attend lab screening, ongoing 
quarterly screening reminders by email, 

SMS, phone or post
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Stratified by:
•Hospital
•Age group
•Pre-screening questionnaire completion 
(online or by phone)

2315 pre-screened for T4DM (online or over the 
phone) during sub-study recruitment period 

Excluded from randomisation:
609 ineligible on pre-screening questionnaire
96 eligible on pre-screening but declined lab screening 
901 eligible on pre-screening and already attended lab 
screening within 4 weeks

709 randomised to reminder study

355 allocated to receive phone call reminder

237 spoke to participant
38 left voicemail message
9 attended lab screening before reminder could 

be made
71 had an invalid number, or no answer and no 

facility to leave a voicemail message

354 allocated to receive SMS reminder

312 reminder SMS sent
5 attended lab screening before reminder could 

be sent
37 had an invalid mobile phone number

354 analysed 355 analysed
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