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 6 

ABSTRACT 7 

Background 8 

Predict Prostate is a freely-available online personalised risk communication tool for men with non-9 

metastatic prostate cancer.  Its accuracy has been assessed in multiple validation studies but its 10 

clinical impact among patients had not been hitherto assessed.  11 

Objective  12 

To assess the impact of the tool on patient decision-making and disease perceptions. 13 

Design, Setting and Participants 14 

A multi-centre randomised controlled trial was performed across 8 UK centres among newly 15 

diagnosed men considering either active surveillance or radical treatment.  145 patients were 16 

included between 2018-2020; median age 67 years (IQR  61-72) and PSA 6.8ng/ml (IQR 5.1-8.8). 17 

Intervention 18 

Participants were randomised to either standard of care (SOC) information or SOC and a structured 19 

presentation of the Predict Prostate tool 20 

Outcome Measurements 21 

Validated questionnaires were completed assessing impact of the tool on decisional conflict, 22 

uncertainty, anxiety and perceptions of survival.   23 

Results and Limitations 24 

Mean decisional conflict scale scores were 26% lower in the Predict Prostate group (mean = 16.1) 25 

than in the SOC group (mean = 21.7) (p=0.027).  Scores on the ‘support’, ‘uncertainty’ and ‘value 26 

clarity’ subscales all favoured Predict Prostate (all p<0.05). There was no significant difference in 27 

anxiety scores or final treatment selection between the two groups.  28 

Patient perceptions of 15-year prostate cancer specific mortality (PCSM) and overall survival benefit 29 

from radical treatment were considerably lower and more accurate among men in the Predict 30 

Prostate group (p<0.001). 57% of men reported the Predict Prostate estimates for PCSM were lower 31 

than  expected, and 36% reported being less likely to select radical treatment  Over 90% of patients 32 

in the intervention group found it useful and 94% would recommend it to others.  33 

Conclusion 34 

Predict Prostate reduces decisional conflict and uncertainty and shifts patient perceptions around 35 

prognosis to be more realistic. This randomised trial demonstrates Predict Prostate can directly 36 

inform the complex decision-making process in prostate cancer, and is felt to be useful by patients. 37 

Future larger trials are warranted to test impact upon final treatment decisions.  38 

 39 

Patient Summary 40 



In this national study we assessed the impact of an individualised risk communication tool, called 41 

Predict Prostate, on patient decision-making after diagnosis with localised prostate cancer. Men 42 

were randomly assigned into two groups, that received either standard counselling and information, 43 

or this in addition to a structured presentation of the Predict Prostate tool. Men who saw the tool 44 

were less conflicted and uncertain in their decision-making and recommended the tool highly. Those 45 

who saw the tool had more realistic perceptions about their long-term survival and the potential 46 

impact of treatment upon this. 47 
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INTRODUCTION 52 

The majority of prostate cancer (PCa) presents with non-metastatic localised or locally advanced 53 

disease, equating to over 36,000 men in the UK (1). Treatment decisions are notoriously complex, 54 

particularly for men with earlier stage disease with the risk of progression and psychological impact 55 

of a cancer diagnosis balanced against potential morbidity associated with radical treatment. 56 

Unsurprisingly, decisional anxiety and regret are well-recognised issues for many newly diagnosed 57 

men (2). There is also significant regional variation in the proportion of men undergoing radical 58 

treatment, particularly for favourable intermediate-risk disease (3). Prognostic stratification is 59 

therefore vital in guiding management and treatment decision-making.  60 

Predict Prostate (prostate.predict.nhs.uk) is a freely-available online personalised risk 61 

communication tool based on an internationally-validated prognostic model for men with newly 62 

diagnosed, non-metastatic PCa (4-6). It has been endorsed by the UK National Institute for Health 63 

and Care Excellence (NICE) and is the only such tool with a CE mark (conformité Européenne)  for use 64 

in clinical decision-making in PCa (4). Using details on patient characteristics and clinic-pathological 65 

features, the tool produces personalised PCa-specific and overall survival estimates displayed in a 66 

range of visual outputs to contextualise the potential benefits of radical treatment. Potential harms 67 

of the different treatment options are also presented using data from published series. The 68 

modelling and tool was designed to meet all American Joint Committee on Cancer (AJCC) criteria for 69 

model adoption, and has been demonstrated to outperform existing risk-models, with concordance 70 

indices in excess of 0.8 in a number of international datasets (6, 7). The interface was based on a 71 

design with extensive input from patients and quantitative testing in order to improve risk 72 

comprehension and support decision-making without being 'persuasive' to patients in a particular 73 

way (8). Previous work has demonstrated the tool impacts upon clinician perceptions and treatment 74 

recommendations (9). However, to date the clinical utility of such a risk communication tool 75 

embedded within an interactive web interface has not been tested with newly diagnosed PCa 76 

patients.  77 

Impact analyses are an important element of prognostic model development and should include 78 

comparisons to a control group who receive standard care (10). Impact studies can also be useful to 79 

study issues that may affect acceptability and uptake of a model in regular care as well as usability 80 

(10).  In this impact study, we assessed whether or not using Predict Prostate materially affected 81 

patient decision-making within a multi-centre randomised controlled trial design. Our primary 82 

objectives were to assess the impact of the Predict Prostate risk communication tool on decisional 83 

conflict, uncertainty and anxiety amongst men newly diagnosed with non-metastatic PCa. Secondary 84 

objectives were to assess how Predict Prostate survival estimates compared to and impacted upon  85 

patients’ perceptions of their survival and survival benefits of treatment, retrieve feedback on the 86 

tool and assess whether certain men may benefit more from using the tool.  87 

 88 

PATIENTS AND METHODS 89 

Trial design 90 

The study was an ethically approved (REC 18/EE/0254) UK multi-centre prospective randomised 91 

study. The full protocol is available online (ISRCTN 28468474)(11). In summary, men aged 35-80 with 92 

newly diagnosed non-metastatic PCa, in whom either active surveillance or upfront radical 93 

treatment were both deemed potentially appropriate, were invited to participate (Supp Table S1). 94 



Study participation was integrated into the patient’s clinical pathway, without delays in standard 95 

management pathways. Participants, already aware of their PCa diagnosis were invited to a study 96 

appointment. All participants were informed and counselled according to the standard of care (SOC) 97 

in their centre’s normal practice, which we did not standardise across centres. However, all centres 98 

should follow governing guidelines from the National Institute for Health and Care Excellence (NICE), 99 

which include what information and decision-support should be available to patients (12). In UK 100 

practice, SOC should include discussion within a dedicated multi-disciplinary team, then a diagnosis 101 

appointment where a patient is informed of the biopsy results by a consultant alongside a specialist 102 

nurse; potential treatment options would be introduced at this point. Further written information 103 

and signposting to other resources are provided alongside contact details for a named clinical nurse 104 

specialist who is available for further discussion.  Nationalised audit data has reported that 87% of 105 

men across England and Wales had a named clinical nurse specialist (13). Additional consultations 106 

are arranged with oncologists or other specialists for discussion as appropriate, and a follow-up 107 

consultation is arranged. The study appointment in this trial was organised between the diagnosis 108 

appointment, and follow-up appointment, and followed a cooling-off period of at least 24-hours 109 

after introduction of the study.  110 

During the study appointment men were randomised to either the control (SOC) arm or the 111 

intervention (Predict Prostate) arm of the trial. Randomisation was achieved by block random 112 

allocation within each site(with random block sizes between 4-6), using sealed envelopes sent from 113 

the coordinating centre (CUH)(14).  Recruitment took place between November 2018 and March 114 

2020. Men in the SOC arm were directly allocated to complete the questionnaire. Those in the 115 

intervention arm were exposed to a structured presentation of the Predict Prostate tool by a trained 116 

researcher, then completed the questionnaire. The researchers presented the tool by directing the 117 

participant through the website without offering any additional clinical advice or input, using 118 

prescribed terminology (Additional File 1).   119 

Assessment measures 120 
The questionnaires are available in Additional File 2. Validated scoring systems were used, namely 121 
the Decisional Conflict Scale (DCS), Decision Making Preference Questionnaire (DMPQ) and State-122 
Trait Anxiety Inventory (STAI) (15-17). The importance of various factors in patient decision-making 123 
such as survival, bowel function and sexual dysfunction were assessed using methodology published 124 
previously (18). Patient demographic and tumour details, perceptions around prognosis, and final 125 
treatment decision were also collected. Patients in the intervention arm completed additional 126 
questions on the model and were given the option to provide written feedback.  127 

Sample size estimate and statistical analysis 128 

A priori information of impact on DCS and an accepted size of impact deemed clinically relevant was not 129 

available. Mirroring outcomes from a study using changes in actual treatment choices, we estimated 130 

that a reduction of DCS of 20% would be a clinically meaningful outcome (19). The minimum required 131 

sample size (SD 20, α 0.05, β 0.80) was therefore 32. To capture potential lower impact results, we 132 

expanded our target sample size to 150, which would detect DCS reductions of 10%. The impact of the 133 

intervention was tested within an intention-to-treat analysis. DCS, DCS subscales, and STAI scores were 134 

compared between groups using independent samples t-test, as pre-specified in the protocol.  Data 135 

analyses were performed in Stata™ 14 (StataCorp, Texas, US). Participants’ feedback and comments 136 

were collated and summarised.  Men who reported prior exposure to Predict Prostate were excluded 137 

from the main analysis. 138 

RESULTS 139 



Patient characteristics  140 

156 patients were included from 8 UK centres, representing a mixture of larger academic centres 141 

and smaller district general hospitals (Table 1). 11/156 (7%) patients had exposure to the Predict 142 

Prostate tool prior to partaking in the study, (intervention group n=6; control group n=5) and were 143 

excluded, leaving a final analytical cohort of 145. 75 patients were randomised into the Predict 144 

Prostate arm of the study and 70 to the SOC arm. Distribution of characteristics across the two arms 145 

were similar; median age was 67 years and PSA 6.8ng/L (Table 2). Other patient and tumour 146 

characteristics were predominantly consistent with low or intermediate-risk disease, according to 147 

NICE or EAU criteria (Table 2)(20).  More than 99% of patients were diagnosed following a pre-biopsy 148 

MRI and the majority had both targeted and systematic prostate biopsies. Transperineal biopsies 149 

were performed in 56% of cases (Supp Table S2). Additional educational and social characteristics of 150 

the patients are recorded in Table 3, with no differences noted between the groups.   151 

Decision-making preferences 152 

Most patients wanted decision-making to be a collaborative process , with 56% preferring to ‘make 153 

treatment decisions with their doctor’ and 37% preferring to ‘make decisions after hearing their 154 

doctors’ opinion’ (Supp. Table S3). Dying from PCa was reported to be either an ‘important’ or ‘very 155 

important’ factor when decision-making by 83% men. Urinary problems (76%) and bowel problems 156 

(77%) were also considered important; fewer felt that sexual dysfunction (49%) or the burden of 157 

treatment itself (56%) were important (Table 4).    158 

Centre Completed study 

City Hospitals Sunderland, Sunderland 4 

Cambridge University Hospitals (CUH), 

Cambridge 

37 

Dartford and Gravesham, Dartford 36 

North Bristol, Bristol  35 

Queen Elizabeth Hospital, Kings Lynn 4 

Royal Liverpool and Broadgreen, Liverpool  4 

Surrey and Sussex Healthcare, Redhill 18 

Weston General Hospital, Weston-Super-Mare 7 

Total 145 

Table 1: Recruiting centres and number of men included in the trial from each site.  159 
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 Predict Prostate arm SOC arm 

  (n=81)   (n= 75)  

Variable  Median IQR  Median IQR 

Age  67 61-73  67 61-71 

PSA  6.7 5.1-8.6  7.1 5.0-9.7 

Biopsy Cores taken  16 12-24  14 12-24 

Biopsy cores 

positive 

 4 2-5  4 2-6 

  n %  n % 

Grade Group 1  32 43  26 37 

2 35 47  36 51 

3 6 8.0  8 11 

 4 2 2.7  0 0 

cT stage cT1 24 32  19 28 

 cT2 47 63  45 65 

 cT3 4 5.3  5 7.3 

Risk Category Low 24 32  25 36 

 Int 46 61  42 60 

 Hig

h 

5 6.7  3 4.3 

Table 2: Patient and tumour characteristics within the intervention (Predict) and standard of care 164 

(SOC) arm. PSA = Prostate Specific Antigen cT stage = clinical tumour stage  165 

 166 
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 170 

  Predict 
n(%) 

SOC 
n(%) 

Work status  Employed 16 (22) 16 (23) 

 Not in paid 
employment 

1 (1.3) 2 (2.9) 

 Retired  46 (62) 39 (56) 

 Self-employed 11 (15) 12 (17) 

 Not recorded 1 (1.3) 
1 (1.4) 

Highest 
Educational level  

School 21 (28) 22 (31) 

 College 28 (37) 21 (30) 

 University 8 (11) 12 (17) 

 Post-graduate 10 (13) 10 (14) 

 Not recorded 8 (11) 5(7.1) 

Relationship 
status 

Living with 
partner 

62 (83) 53 (75.7) 

 Single 4 (5.3) 14 (20) 

 Widower 2 (2.7) 2 (2.9) 

 Not recorded 7 (9.3) 1 (1.4) 

Family status  1 or more 
children 

58 (77) 56 (80) 

 No children 11 (14.7) 13 (19) 

 Not recorded 6 (8.0) 1 (1.4) 

Table 3: Additional social and educational characteristics of participants in the intervention group 171 

(Predict) and standard of care group (SOC). 172 

      
 

Not 

importa

nt 

Slightly 

importa

nt 

Mode-

rately 

importa

nt 

Important Very 

importan

t 

Important 

OR 

Very 

Important 

 n n n n n % 

Chance of dying from prostate cancer 1 10 13 27 92 83 

Risk of bowel problems 2 8 23 67 44 77 

Risk of urinary problems 2 7 26 72 37 76 

Thought of living with untreated cancer  7 22 26 32 57 62 

Burden of treatment itself 10 20 34 56 24 56 

Risk of sexual problems 25 12 36 43 28 49 

Table 4: Reported importance of factors in participants’ decision-making around treatment. Scored 173 

on a 5-point scale using the terms at the heading of each column. The final column combines 174 

‘important’ and ‘very important’. 175 

 176 

  177 



Impact of Predict Prostate on survival perceptions 178 

Patient perceptions of 15-year PCSM, non-PCa mortality (NPCM) with conservative management, 179 

and survival benefit from radical treatment were all considerably lower, and likely more accurate, 180 

among men who had seen the Predict tool (Table 5). This was most striking for PCSM where patient-181 

perceived 15-year risk of mortality was 43% among men in the control group, and 20% in the 182 

PREDICT group (p<0.001).  This was despite there being no differences between the two groups in 183 

terms of prognosis, as demonstrated by mean Predict Prostate estimates (Table 5).  Although the 184 

patient perceived PCSM and survival benefit from treatment were lower among those in the Predict 185 

group, they continued to be much higher than Predict Prostate estimates, whereas patients’ 186 

perceptions of NPCM were similar to Predict Prostate estimates. 187 

Men in the Predict Prostate arm also reported that the mortality estimates differed from their 188 

expectations, especially for PCSM where 57% of men reported the estimates were lower than they 189 

expected. Only 7% reported the Predict estimates for PCSM were higher than they expected. Most 190 

men (73%) felt that the NPCM estimates were similar to their expectations (Figure 1). 191 

 SOC   

% Mean (SD) 

Predict  

% Mean (SD) 

 

p 

Mean difference (95% 

CI) 

Chance of dying from PCa over 15 years without treatment  

Patient perception 43.1 (28.0) 20.1 (19.8)   

Predict estimates 7.96 (4.7) 7.11 (3.1)   

Difference 35.2 (27.7) 13.0 (19.0) <0.001 22.2 (14.5 to 28.0) 

Chance of dying from other (non-PCa) causes over 15 years  

Patient perception  49.9 (23.2) 33.7 (26.3)   

Predict estimates 33.9 (20.1) 35.2 (22.0)   

Difference 16.1 (25.6) -1.52 (27.2) <0.001 17.6 (8.89 to 26.3) 

Extra men alive following radical treatment (vs CM) over 15 years  

Patient perception 52.9 (31.4) 34.1 (33.3)   

Predict estimates 3.77 (2.0) 3.44 (1.4)   

Difference 49.2 (31.3) 60.6 (33.1) <0.001 18.5 (7.94 to 29.1) 

 192 



0% 20% 40% 60% 80% 100%

PREDICT PCa mortality estimates

PREDICT Non-PCa mortality estimates

PREDICT Survival Benefit estimates

Greater

Less

Similar

Table 5: Comparison of perceived 15-year Prostate cancer (PCa) mortality, non-PCa mortality, and 193 

survival benefit from radical treatment for men in the standard of care (SOC) group and those who 194 

saw the Predict Prostate tool. Mean Predict Prostate estimates are also recorded for each 195 

randomisation group, so too are the differences between patients’ perceptions and Predict 196 

estimates. P values relate to comparisons using independent group t-test. 197 

 198 

 199 

Figure 1: Participant-reported comparison of PREDICT estimates to their perceptions. Assessed only 200 

among the group shown the PREDICT model (n=75) 201 

 202 

Impact of Predict Prostate on decision-making confidence 203 

Mean composite decisional conflict scores were 21.7 and 16.1 for the SOC and Predict groups 204 

respectively, representing 26% lower overall decisional conflict among those who saw the Predict 205 

Prostate tool (p=0.03).  This improvement was observed across nearly all of the DCS subscales 206 

including the ‘uncertainty’ and ‘values clarity’ subscales (Table 6). The proportion of men with an 207 

overall DCS below 25 was 73% in the Predict group and 55% in the SOC group.  There were no 208 

significant differences between either group in terms of trait (p=0.6) or state (p=0.19) of anxiety 209 

(Supp Table S4).  210 

 211 

Measure SOC (n=75) 

Mean (SD) 

 

Predict (n=81) 

Mean (SD) 

 

P value Mean 

Difference 

(95%CI) 

DCS Informed 

Subscore 

16.4 (14.3) 13.3 (12.1) 0.16 3.14 (-1.23 

to 7.50) 

DCS Values Clarity 

Subscore 

21.3 (16.1) 14.7 (15.0) 0.013 6.53 (1.36 

to 20.5) 

DCS Support Subscore 15.7 (16.7) 10.7 (12.5) 0.046 4.97 (0.09 

to 9.9) 

DCS Uncertainty 32.6 (23.0) 21.1 (23.0) 0.029 8.49 (0.86 



Subscore to 16.1) 

DCS Effective Decision 

Subscore  

23.5 (18.4) 17.7 (18.6) 0.067 5.77 (-0.41 

to 12.0) 

Decisional Conflict 

Scale  

Overall 

21.7 (15.3) 16.1 (14.3) 0.027 5.51 (0.64 

to 10.4) 

Table 6: Decisional conflict scale (DCS) and pre-defined subscale results for the control (SOC) and 212 

Predict study arms. p values and mean difference relate to comparison of means using independent 213 

group t-test. SOC=Standard of care 214 

 215 

Impact of Predict Prostate on treatment decisions 216 

When asked whether seeing the Predict model would make them more or less likely to choose 217 

radical treatment, 1 in 3 men (36%) reported it would make them less likely to choose radical 218 

treatment. 37% felt it would not change their decision, and only 15% felt Predict would make them 219 

more likely to choose radical treatment (Table 7). Overall, there were no differences in terms of 220 

reported treatment preferences (Supp Table S6) or final treatment decisions between the two 221 

groups (Table 8).  61% of men in the SOC group opted for initial surveillance, and 59% in the Predict 222 

group. When sub-stratified by risk criteria, most men with low-risk and high-risk disease opted for AS 223 

and radical treatment respectively, irrespective of randomisation group (Table 7). In the Predict 224 

group, 2/24 men with low-risk disease opted for surgery, compared to 0/25 in the SOC group. 225 

Looking specifically at men with favourable intermediate-risk disease (as per NCCN criteria) 9/25 226 

men opted for surveillance in the SOC group, compared to 12/27 in the Predict group.  Combining 227 

men with unfavourable-intermediate and high-risk 9/20 in the SOC arm, and 10/24 in the Predict 228 

arm opted for surveillance respectively.  229 

 230 

 231 

 Did Predict Prostate make you more or less likely to want radical treatment? 

Final Treatment  Less likely No change More likely Unsure Total 

AS/Conservative 22 15 1 6 44 

Surgery 2 10 7 2 21 

Radiotherapy 2 3 3 1 9 

Other 1 0 0 0 1 

Total 27 (36%) 28 (37%) 11 (15%) 9 (12%) 75 

Table 7: Cross tabulation of whether Predict Prostate led to a patient reporting being more or less 232 

likely to want radical treatment, and their final treatment decision. (Predict Prostate group only) 233 

 234 

 235 



 Standard of Care  PREDICT group 

NICE risk group Low Int High Total Low Int High Total 

AS/Conservative 25 18 0 43 (61%) 22 21 1 44 (59%) 

Surgery 0 16 2 18 (26%) 2 16 3 21 (28%) 

Radiotherapy 0 7 1 8 (11%) 0 8 1 9 (12%) 

Other 0 1 0 1 (1.4%) 0 0 0 1 (1.3%) 

Total  25 42 3 70 24 45 5 75 

Table 8: Final treatment decision in each of the randomisation groups, stratified by National Institute 236 

for Health and Care Excellence (NICE) groups. AS = Active surveillance. Int = Intermediate 237 

 238 

 239 

 240 

Patient feedback on Predict Prostate 241 

92% of patients said they found Predict Prostate useful and 95% would recommend it to other men 242 

in their position (Table S7). Free text responses and written feedback were overwhelmingly positive. 243 

Individual, anonymised, comments are recorded in Supp Table S8. Repeated themes were that the 244 

tool was ‘useful’, ‘informative’ and ‘helpful’. 245 

 246 

 247 

DISCUSSION 248 

This study suggests that the Predict Prostate risk communication tool reduces decisional conflict 249 

when used in a clinical decision-making situation. The tool shifts patient perceptions around survival 250 

and treatment-benefit to be more accurate; and is popular with PCa patients. This randomised trial 251 

provides level 1 evidence with regards to the efficacy of the model in aiding treatment decisions and 252 

demonstrates it can be integrated into contemporary routine clinical practice. 253 

Most existing literature has explored formal ‘decision aids’ rather than risk-communication tools 254 

such as Predict Prostate. Indeed we are unaware of any previous studies investigating using such 255 

tools and impact on patients.  A well-conducted systematic review of decision aids for localised PCa, 256 

published in 2015, identified only 14 RCTs, none of which related to individualised or prognostic 257 

tools. The review concluded that ‘scant evidence at high risk of bias’ existed with regards to their 258 

benefit (21).  The lack of RCTs of personalised models informing the decision between surveillance 259 

and radical treatment is presumably a result of an absence of these underlying nomograms until 260 

very recently.  261 

Moons et al stated that the assumption that accurate outcome estimates lead to improved patient 262 

decision-making requires testing, with comparisons made to standard care (10). Although impact 263 

studies are an important part of model-development, few are performed on prognostic models, and 264 

fewer still have explored decision-making in PCa (22, 23).  This study sought to address these 265 

inadequacies in the existing literature. 266 



Our study confirms previous findings about PCa patients’ decision making preferences and the 267 

importance they place on various factors (18). Survival was reported to be the most important 268 

factor, perhaps justifying a prognosis-focussed tool such as Predict Prostate - built primarily around 269 

long-term survival. Sexual impact and treatment convenience were deemed less important (18).  Our 270 

study shows that an individualised prognostic model can reduce decisional conflict by about 25%, 271 

and leads to similar improvements in terms of making an effective decision and clarifying values. It is 272 

reasonable to postulate that this will have positive sequelae in terms of engagement in shared 273 

decision-making and adherence to treatment regimes. Indeed, work with decision aids has shown 274 

this effect, with a large Cochrane review concluding that patients exposed to decision aids generally 275 

felt more knowledgeable, better informed and played a more active role in shared decision-making 276 

(24).  As a result of feeling better-informed and engaged, more careful decisions may be made, 277 

which according to the Decision Justification Theory may reduce decisional regret – a common 278 

phenomenon in PCa patients (2, 25). Conversely, we recognise that decisional conflict may be a 279 

problematic endpoint and poor surrogate for good decision-making or model efficacy. In part 280 

because some conflict may be a positive feature to encourage engagement in the decision-making 281 

process, and because it is a time-sensitive measure (26, 27). However, the DCS scale has been very 282 

widely used to assess decision support interventions, especially within the prostate cancer field (28, 283 

29).  Of note, decisional conflict in our study was higher than reported in a similar American cohort 284 

where mean DCS was 9.9 and 10.9 at 1 month following diagnosis, compared to 21.7 and 16.1 in our 285 

control and intervention groups respectively (30). Explanations for this difference may include 286 

patient characteristics, structural differences between the two nation’s healthcare systems, and 287 

possibly the higher number of consultations reported within the first month in that study (30).   288 

Predict Prostate was also seen to reduce decisional uncertainty and there was no difference in state 289 

of anxiety between the groups. This finding should allay the concerns of some healthcare 290 

professionals that using models like these might increase uncertainty or anxiety among patients (31, 291 

32). 292 

We demonstrate that Predict Prostate also shifted perceptions around mortality between the two 293 

randomised groups. Individual patient-reported estimates of mortality among those in the control 294 

group were incredibly high, with a mean expectation that 43/100 of them would die from PCa within 295 

15 years, and 53/100 extra men would survive with radical treatment. This is incongruous with RCT 296 

data from similar cohorts, such as the Pivot study where only 11% of men assigned to observational 297 

treatment died from prostate cancer over a median of 12.7 years, or the SPCG-4 trial where only 298 

31% died from PCa after 23 years median follow-up (33, 34). Patients exposed to the Predict 299 

Prostate tool were still likely to have unrealistically high expectations of treatment benefit and 300 

disease lethality but perceptions of prognosis shifted significantly downwards towards more realistic 301 

values (Table 5). We previously demonstrated very similar findings among healthcare professionals 302 

in the PCa field, who consistently overestimated PCSM and survival benefits from treatment before 303 

using the tool, and in whom the likelihood of recommending radical treatment was often lower 304 

following exposure to Predict Prostate estimates (9). Again, this finding is in-keeping with 305 

conclusions from the Cochrane review which concluded decision-aids ‘probably’ led to more 306 

accurate risk perceptions amongst clinicians (24). With regards to survival estimates, we recognise 307 

Predict Prostate itself is not infallible, however, the tool has been externally validated in multiple 308 

cohorts and its calibration has been demonstrated to be accurate and superior to other available 309 

tools (5, 6). We also recognise that the questions to patients themselves may have been difficult to 310 

understand, particularly with regards to ‘extra’ men being alive at 15 years with radical treatment 311 



compared to no treatment. Patients’ understanding, or health literacy more broadly, were not 312 

assessed as part of this study.  313 

The model appears to have face validity for patients, especially for NPCM where most reported the 314 

model estimates were similar to what they expected. A larger proportion of men in the Predict arm 315 

reported being less likely to choose radical treatment - presumably, due to the shift in perceptions 316 

on disease lethality. Other results also suggested the tool may help to solidify treatment 317 

preferences. The majority of those who felt the Predict tool made them more likely to choose radical 318 

treatment did so, and vice versa. Of note, we did not find any overall difference in the final 319 

treatment decisions made between the groups, and we acknowledge this is an important endpoint 320 

to support adherence to guideline recommendations.  This study was not specifically designed, and 321 

was underpowered, to assess impact upon final treatment decisions which would warrant a larger 322 

trial.   323 

Within the intervention group, no concerns were raised over usability of the tool, despite using a 324 

very diverse patient cohort by way of social characteristics. Open box feedback was overwhelmingly 325 

positive. Among those patients randomised to the Predict Prostate arm of the study, the model 326 

received positive feedback with over 90% reporting they found it to be useful, and that they would 327 

recommend it to others.  It was not possible to assess whether particular patient sub-groups gained 328 

more from the model, due to the universally positive feedback. 329 

Particular strengths of this study are the integration of this model within a contemporary PCa 330 

pathway, utilising up-to-date MRI and diagnostics. The model was tested within a randomised 331 

sample including a broad range of patients from multiple centres and disparate backgrounds 332 

representative of UK practice.  We do also recognise the potential limitations of the study, including 333 

that patients and investigators could not be blinded to their randomisation group, and our 334 

randomisation method cannot guarantee allocation concealment. The overall trial size was small, 335 

albeit the a priori sample size was exceeded, and the results should be interpreted with this in mind.  336 

A small number of patients also had prior exposure to the model (Table S6). We also recognise that a 337 

small proportion of patients (7.1%) had at least one high-risk feature which would not ordinarily be 338 

considered for surveillance strategies, however our eligibility criteria allowed for inclusion of men 339 

deemed suitable for surveillance or radical treatment by their diagnosing clinician, rather than by 340 

guideline-criteria alone. Although we did not set out, nor power the study, to detect actual 341 

differences in treatment choices, we did observe there were no overall differences in treatment 342 

preference or final decisions between the groups. In this trial Predict Prostate was presented to 343 

patients in a delayed trial specific appointment, separate to their being informed about the 344 

diagnosis. This delay may have meant that men had already researched and decided upon the 345 

treatment options prior to seeing Predict Prostate. There was also a clear risk of contamination with 346 

regards this outcome as patients in the SOC arm may have subsequently accessed the online tool. 347 

We also recognise that the trial design did not allow time for patients to process or discuss the 348 

information presented in Predict, which would be important in clinical practice.  We anticipate that 349 

the model would ordinarily be presented alongside counselling about a new diagnosis. Additionally, 350 

we recognise that SOC practice was not standardised between sites; however this is representative 351 

of real-world practice, and randomisation within each site was assured by block randomisation in 352 

small groups.  Some of these factors outlined above may therefore partly explain why we did not see 353 

actual differences in final treatment decisions between the groups, despite a third of men in the 354 

intervention arm saying they were less likely to have radical treatment after seeing the tool. 355 

Assessment outcomes of long-term survival or decisional regret, were also not measured but would 356 



be a useful comparison assessment in future studies. Whether the findings can be generalised 357 

beyond the UK healthcare setting is unclear, although the tool is accessed globally. Inclusion was 358 

also limited to patients able to read and write in English which may bias the results, and the tool 359 

remains untested in patients with reduced literacy. Future work could focus upon the optimal timing 360 

for delivery of the tool, its long term impact upon treatment practices, and its potential value among 361 

men within other healthcare settings.   362 

Finally, it should be appreciated that Predict Prostate is not a standalone tool, and it specifically 363 

focuses upon long-term survival, although some adverse effect information is also presented. Other 364 

tools may provide more detailed information about the benefits and harms of treatment options or 365 

help to elicit values to inform a patient’s decision.  366 

 367 

CONCLUSIONS 368 

The Predict Prostate risk communication tool reduces decisional conflict and shift perceptions 369 

around prognosis without increasing anxiety and whilst being popular with most PCa patients.  No 370 

impact upon final treatment decision-making was observed, which would require further exploration 371 

in larger trials. This work, alongside the pre-existing rigorous validation of the model should 372 

encourage health care professionals and patients alike to make use of the model to help inform 373 

what can be a complex decision-making process.  374 

 375 
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 457 

Take Home Message 458 

Using an individualised risk communication tool, such as Predict Prostate, reduces patient decisional 459 

conflict and uncertainty when deciding about treatment for non-metastatic prostate cancer. The 460 

tool leads to more realistic perceptions about survival outcomes and prognoses. 461 
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