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Summary
Background Overactive bladder is a common problem affecting women worldwide, with a negative effect on their 
social and professional lives. Before considering invasive treatments, guidelines recommend urodynamics to identify 
detrusor overactivity. However, the clinical-effectiveness and cost-effectiveness of urodynamics has never been 
robustly assessed in this cohort of women. We aimed to compare the clinical-effectiveness and cost-effectiveness of 
urodynamics plus comprehensive clinical assessment (CCA) versus CCA only in the management of women with 
refractory overactive bladder symptoms.

Methods We did a multicentre, superiority, parallel, open-label, randomised controlled trial in 63 UK hospitals. Women 
aged 18 years or older with refractory overactive bladder or urgency predominant mixed urinary incontinence, with 
failed conservative management and being considered for invasive treatment, were randomly assigned (1:1) to 
urodynamics plus CCA versus CCA only. Assignment used an internet-based application with stratified random 
permuted blocks and site and baseline diagnosis as stratum. Primary outcome was participant-reported success at the 
last follow-up timepoint, measured by the Patient Global Impression of Improvement at 15 months after randomisation. 
Primary economic outcome was incremental cost per quality-adjusted life-year (QALY) gained modelled over the 
participants lifetime. Analysis was based on the intention-to-treat principle. This study is registered with ISRCTN 
registry (ISRCTN63268739).

Findings Between Nov 6, 2017, and March 1, 2021, 1099 participants were randomly assigned to urodynamics plus 
CCA (n=550) or CCA only (n=549). At the final follow-up timepoint, participant-reported success rates of “very much 
improved” and “much improved” were not superior in the urodynamics plus CCA group (117 [23·6%] of 496) versus 
the CCA-only group (114 [22·7%] of 503; adjusted odds ratio 1·12 [95% CI 0·73–1·74]; p=0·60). Serious adverse 
events were low and similar between groups. Incremental cost-effectiveness ratio was £42 643 per QALY gained. The 
cost-effectiveness acceptability curve showed urodynamics had a 34% probability of being cost-effective at a 
willingness-to-pay threshold of £20 000 per QALY gained, which reduced further when extrapolated over the patient’s 
lifetime.

Interpretation In women with refractory overactive bladder or urgency predominant mixed urinary incontinence, the 
participant-reported success in the urodynamics plus CCA group was not superior to the CCA-only group, and 
urodynamics was not cost-effective at the £20 000 per QALY gained threshold.

Funding UK National Institute for Health and Care Research Health Technology Assessment Programme.

Copyright © Crown Copyright © 2025 Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 
license.

Introduction
Overactive bladder affects 12–14% of women in the UK. 
The condition has a negative effect on women’s social, 
physical, and psychological wellbeing, and negative effects 
on working women’s productivity. In severe cases, many 
women report avoiding employment, 60% report avoiding 
leaving home, and 50% reporting avoiding sexual activity.1–7

Initial treatments for overactive bladder include lifestyle 
modifications, bladder retraining, pelvic floor muscle 

training, and pharmacological treatments. However, these 
methods are unsuccessful in about 40% of women who are 
then diagnosed as having refractory overactive bladder. For 
these women, the National Institute for Health and Care 
Excellence (NICE) recommends urodynamics investigation 
to identify the diagnosis of detrusor overactivity, before 
proceeding to invasive treatments including botulinum 
toxin A (BoNT-A) injection into the bladder wall or sacral 
neuro modu lation.8

http://crossmark.crossref.org/dialog/?doi=10.1016/S0140-6736(24)01886-5&domain=pdf
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Urodynamics has been embedded into clinical 
practice without robust evidence of its clinical-
effectiveness or cost-effectiveness.9 Women’s perception 
of urodynamics vary, with some studies reporting that 
women find the test embarrassing, invasive, and 
uncomfortable, but will undergo it if it improves their 
outcomes.10–13 Other studies showed urodynamics to be a 
well accepted and tolerated diagnostic tool.14–16 However, 
in women with refractory overactive bladder, 
urodynamics does not show evidence of detrusor 
overactivity in up to 45% of cases. Several studies found 
overactive bladder symptoms improved following 
treatments irrespective of the presence of detrusor 
overactivity on uro dynamics,17,18 leading to a debate on 
the usefulness of urodynamic investigations.

NICE guidelines (CG171)19 prioritised research to assess 
the clinical-effectiveness and cost-effectiveness of 
urodynamics in treatment of refractory overactive 
bladder in women.

We aimed to compare the clinical-effectiveness and 
cost-effectiveness of urodynamics plus comprehensive 
clinical assessment (CCA) versus CCA only in the 
management of women with refractory overactive 
bladder symptoms.

Methods
Study design and participants
This was a multicentre, superiority, parallel, open-label, 
randomised controlled trial (FUTURE) done in 
63 secondary (n=35) and tertiary (n=28) hospitals in 
the UK. The trial protocol was published previously.20 
Participants were women aged 18 years or older with 

refractory overactive bladder or urgency predominant 
mixed urinary incontinence of which conservative 
management (eg, pelvic floor muscle training or bladder 
retraining, or both, and at least two pharmacological 
treatments unless contraindicated) was unsuccessful, and 
were considering invasive treatment. Inclusion and 
exclusion criteria are listed in the figure. Patients gave 
written informed consent. FUTURE was approved by the 
North of Scotland Research Ethics Service (reference 
number 17/NS/0018). This study is registered with 
ISRCTN registry (ISRCTN63268739).

Randomisation and masking
Participants were allocated (1:1) to urodynamics plus 
CCA or CCA only with a remote web-based application, 
stratified by site and baseline clinical diagnosis 
(overactive bladder versus urgency predominant mixed 
urinary incontinence) using random permuted blocks. 
Clinicians and participants could not be masked to the 
allocated procedure due to the nature of the interventions.

Procedures
All participants had a non-invasive comprehensive 
clinical assessment including a detailed medical history, 
clinical examination, 3-day bladder diary, and bladder 
scan for post-voiding residual urine volume with or 
without non-invasive uroflow. Additionally, participants 
randomly assigned to urodynamics had a urodynamics 
assessment including cystometry, and uroflow with or 
without pressure flow studies.

The treatment pathway in the urodynamics plus CCA 
group was guided by the urodynamics diagnosis in line 

Research in context

Evidence before this study
In women with refractory overactive bladder symptoms and 
urgency predominant mixed urinary incontinence, the UK 
National Institute for Health and Care Excellence recommends 
urodynamics investigation to identify the diagnosis of detrusor 
overactivity before proceeding to invasive treatments such as 
botulinum toxin A (BoNT-A) injection into the bladder wall or 
sacral neuromodulation. No previous randomised controlled 
trial evaluated the clinical-effectiveness and cost-effectiveness 
of urodynamics in the treatment pathway of women with these 
conditions.

Added value of this study
The FUTURE study is the largest randomised controlled trial 
worldwide in this field. The results confirmed that in women 
with refractory overactive bladder or urgency predominant 
mixed urinary incontinence, the participant-reported success 
rates following treatments in women who underwent 
urodynamics and comprehensive clinical assessment (CCA) are 
not superior to those who underwent CCA only. Significantly 
more women who underwent CCA only report earlier 

improvement in their symptoms. Women in the urodynamics 
plus CCA group received more tailored treatments but with no 
evidence of superiority in participant-reported outcomes or 
fewer adverse events. Urodynamics is not cost-effective at a 
threshold of £20 000 per quality-adjusted life-year gained in 
this cohort.

Implications of all the available evidence
The results of the FUTURE Study will lead to changes in the 
guidelines on the management of urinary incontinence in 
women and consequently change clinical practice. Women with 
refractory overactive bladder and urgency predominant mixed 
urinary incontinence will be offered invasive treatments, such as 
BoNT-A injection into the bladder wall, based on results from the 
CCA only. This significant evidence-based change will lead to 
women experiencing earlier improvement in their quality of life 
and avoidance of unnecessary invasive investigations. 
Implementation of our results can lead to significant cost savings 
to health-care resources in countries with similar health-care 
systems to the UK.
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with NICE guidelines (CG171).19,21 The treatment pathway 
in the CCA-only group was guided by the clinical diagnosis 
and the non-invasive assessment. The treatment pathways 
in FUTURE are shown in the appendix (pp 1–2).

A guide for standardising urodynamics practice was 
developed in conformity with the International 
Continence Society’s good urodynamics practices.22 A 
panel of experts prospectively reviewed a random 
20% of the urodynamic traces. Feedback, and an action 
plan when appropriate, were given to the participating 
sites. Full details of the urodynamic quality assurance 
process have been described previously.20

Participant-reported outcomes were assessed by self-
completed questionnaires at baseline and 3, 6, and 
15 months after randomisation. An additional question-
naire was completed at 24 months after randomisation by 
participants whose treatments were delayed due to the 
COVID-19 pandemic. At 6 and 15 months, participants 
also completed a 3-day bladder diary and local research 
nurses did a case-note review.

Outcomes
The primary clinical outcome was participant-reported 
success at the participants’ last follow-up timepoint as 
measured by the Patient Global Impression of 
Improvement (PGI-I): success was defined as “very 
much improved” or “much improved”. The primary 
economic outcome was incremental cost per quality-
adjusted life-year (QALY) gained.

Secondary outcome measures were a less strict definition 
of success defined as “very much improved”, “much 
improved”, or “improved”; participant-reported success in 
the first 2 months following BoNT-A; overactive bladder 
symptoms measured by the International Consulta tion on 
Incontinence Questionnaire (ICIQ) Overactive Bladder 
(ICIQ-OAB) and the Urgency Perception Scale; urgency 
and urgency urinary inconti nence episodes measured 
using the 3-day bladder diary; other urinary symptoms 
measured using the ICIQ Female Lower Urinary Tract 
Symptoms (ICIQ-FLUTS); health-related quality of life 
status measured using generic (EQ-5D 5-level [EQ-5D-5L] 
health status questionnaire) and condition-specific (ICIQ 
Lower Urinary Tract Symptoms Quality of Life [ICIQ-
LUTSQoL]) quality of life questionnaires; adverse events; 
cost; and cost-effectiveness.

Statistical analysis
FUTURE was powered to detect a minimum of 
10% superiority of urodynamics plus CCA over CCA 
only, where the success rate was assumed to be 60%. For 
90% power and a 5% level of significance, 986 participants 
were required using a χ² test with continuity correction,23,24 
inflated to 1096 participants in total (548 participants 
per group) to allow for 10% attrition in the primary 
outcome.

The full statistical analysis plan is included in the 
appendix (pp 3–16). The analysis models included a 

variable for the baseline diagnosis of overactive bladder 
compared with urgency predominant mixed urinary 
incontinence, a variable indicating a participant received 
a 24-month follow-up, and the time in days from 
randomisation to follow-up. The latter two variables are 
included to ensure consistency with the cost-
effectiveness modelling. The 24-month account might 
have generated greater costs and QALYs and delays in 
data collection might have affected the observed 
effectiveness of the treatments. Random effects 
(intercepts) were included for centre and participant 
(nested within centre) to adjust for multiple observations 
from the centre and repeated measures over time on the 
same participants. Dummy variable for time and the 
interaction of these and the intervention were also 
included to obtain the treat ment effect at the different 
timepoints. Statistical significance is 5%. The analysis 
was done with Stata17.

Figure: Trial profile

3066 participants assessed for eligibility

1103 enrolled

553 assigned to urodynamics plus
comprehensive clinical assessment

3 excluded after randomisation

550 assigned to comprehensive clinical
assessment only

550 included in intention-to-treat analysis 549 included in intention-to-treat analysis

1 excluded after randomisation

1103 randomised

1963 ineligible
 470 did not meet inclusion criteria
 227 other clinical diagnosis
 181 not failed conservative management
 58 not proceeding with invasive treatment
 4 due to age
 1022 met exclusion criteria
 318 predominant stress urinary incontinence 
  symptoms
 166 urodynamics in past 12 months
 140 previously treated with botulinum toxin A   
  or sacral neuromodulation for urinary
  incontinence
 93 neurological bladder
 78 bladder pain syndrome
 64 prolapse beyond introitus
 48 inability to give informed consent
 39 recurrent urinary tract infection (significant
   pathology not excluded)
 22 current pelvic malignancy or clinically 
  significant pelvic mass
 21 previous pelvic radiotherapy
 17 pregnant or planning pregnancy
 16 urogenital fistulae
 63 excluded for other reasons
 408 declined

See Online for appendix
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A per-protocol analysis was restricted to women who 
received their randomised investigation. A subgroup 
analysis on diagnosis comparing refractory overactive 
bladder to urgency predominant mixed urinary 
incontinence was done.

The economic analysis consisted of a within-trial 
analysis up to 24 months and a decision analytic 
modelling framework to inform cost-effectiveness over a 

lifetime horizon as described in the protocol.20 EQ-5D-5L 
scores were used to estimate QALYs,25 whereas costs took 
the National Health Service perspective and were 
calculated at 2020–21 price levels using standard 
sources.26–28 Increments were estimated using 
generalised linear regression models with a gamma 
link. Missing data were imputed at the level of total costs 
and total QALYs, with the rates for total costs being 
23·4% for the CCA-only group and 22·9% for the 
urodynamics plus CCA group and, for total QALYs, 
24·9% for the CCA-only group and 23·9% for the 
urodynamics plus CCA group. The data were imputed 

Urodynamics plus 
comprehensive 
clinical assessment 
(n=550)

Comprehensive 
clinical assessment 
only (n=549)

Age, years 59·3 (14·0), n=550 59·8 (13·1), n=549

BMI, kg/m² 30·6 (6·3), n=540 30·9 (7·1), n=536

>30 263 (47·8%) 257 (46·8%)

>35 120 (21·8%) 141 (25·7%)

Diagnosis

Overactive bladder 363 (66·0%) 365 (66·5%)

Mixed urinary 
incontinence

187 (34·0%) 184 (33·5%)

Parity

0 61 (11·1%) 63 (11·5%)

1 71 (12·9%) 86 (15·7%)

2 235 (42·7%) 204 (37·2%)

≥3 174 (31·6%) 190 (34·6%)

Data missing 9 (1·6%) 6 (1·1%)

Laboratory-confirmed urinary tract infection in the past 12 months

0 426 (77·5%) 402 (73·2%)

1 64 (11·6%) 69 (12·6%)

2 30 (5·5%) 40 (7·3%)

≥3 30 (5·5%) 36 (6·6%)

Data missing .. 2 (0·4%)

Courses of antibiotics for urinary tract infection in the past 12 months

0 386 (70·2%) 366 (66·7%)

1 60 (10·9%) 80 (14·6%)

2 45 (8·2%) 47 (8·6%)

≥3 57 (10·4%) 53 (9·7%)

Data missing 2 (0·4%) 3 (0·5%)

Received clean 
intermittent self-
catheterisation training

15 (2·7%) 23 (4·2%)

Previous surgery

Stress urinary 
incontinence only

67 (12·2%) 74 (13·5%)

Prolapse only 72 (13·1%) 63 (11·5%)

Prolapse and stress 
urinary incontinence 
surgery

21 (3·8%) 25 (4·6%)

Current medication

Anticholinergic drug 200 (36·4%) 202 (36·8%)

Betmiga 240 (43·6%) 226 (41·2%)

Low dose prophylactic 
antibiotics

19 (3·5%) 22 (4·0%)

Previously tried Betmiga 410 (74·5%) 388 (70·7%)

(Table 1 continues in next column)

Urodynamics plus 
comprehensive 
clinical assessment 
(n=550)

Comprehensive 
clinical assessment 
only (n=549)

(Continued from previous column)

Previous conservative treatment

Bladder training 377 (68·5%) 383 (69·8%)

Pelvic floor muscle 
training

448 (81·5%) 474 (86·3%)

Percutaneous tibial 
nerve stimulation

28 (5·1%) 26 (4·7%)

Acupuncture 17 (3·1%) 15 (2·7%)

Biofeedback 26 (4·7%) 19 (3·5%)

How much do urinary 
symptoms interfere with 
your everyday life?*

8·0 (2·1), n=530 7·9 (2·0), n=533

ICIQ-FLUTS filling score† 8·4 (2·7), n=527 8·4 (2·8), n=530

ICIQ-FLUTS voiding score‡ 2·6 (2·6), n=530 2·5 (2·3), n=536

ICIQ-FLUTS incontinence 
score§

10·5 (4·6), n=528 10·8 (4·3), n=527

ICIQ-OAB score¶ 10·0 (2·7), n=531 10·2 (2·7), n=533

ICIQ-LUTS HRQoL score|| 51·8 (12·1), n=497 52·3 (12·8), n=497

EQ-5D-5L** 0·653 (0·290),  
n=531

0·674 (0·293),  
n=529

Urgency Perception Scale

None 2 (0·4%) 5 (0·9%)

Mild 10 (1·8%) 12 (2·2%)

Moderate 156 (28·4%) 151 (27·5%)

Severe 353 (64·2%) 345 (62·8%)

Data missing 29 (5·3%) 36 (6·6%)

Data are mean (SD) or n (%). ICIQ-FLUTS=International Consultation on 
Incontinence Questionnaire Female Lower Urinary Tract Symptoms. 
ICIQ-OAB=International Consultation on Incontinence Questionnaire Overactive 
Bladder. ICIQ-LUTS=International Consultation on Incontinence Questionnaire 
Lower Urinary Tract Symptoms. HRQoL=Health Related Quality of Life. 
EQ-5D-5L=EQ-5D 5-level health status questionnaire. *How much do urinary 
symptoms interfere is on the scale 0 to 10 with a higher score indicating more 
interference. †The filling score is on the scale 0 to 16 with a higher score 
indicating greater symptom severity. ‡The voiding score is on the scale 0 to 12 
with a higher score indicating greater symptom severity. §The incontinence score 
is on the scale 0 to 20 with a higher score indicating greater symptom severity. 
¶The ICIQ-OAB score is on the scale 0 to 16 with a higher score indicating greater 
symptom severity. ||The ICIQ-LUTSQoL score is on the scale 19 to 76 with higher 
scores indicating lower HRQoL. **The EQ-5D-5L responses are transformed onto 
a scale from –0·594 to 1 with higher scores indicating better HRQoL.

Table 1: Baseline characteristics
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using multiple imputation by chained equations based 
on age, prerandomisation diagnosis, length of follow-up, 
parity, and urgency perception.

Deterministic sensitivity analyses examined a complete 
case analysis, a societal perspective, an alternative 
EQ-5D-5L scoring algorithm,29 and an alternative cost for 
urodynamic assessment.30 Probabilistic sensitivity 
analyses were done. To estimate lifetime effects, a hybrid 
model with a decision tree describing within-trial events 
and Markov processes describing long-term events was 
developed. The model structure was informed by a 
review of published cost-effectiveness models relating to 
urodynamic assessment, sacral neuromodulation, 
BoNT-A, or stress urinary incontinence, which identified 
four model structures across seven studies.10,31–36 The 
most common structure was adopted,32–35 in preference to 
the others based on its alignment with the FUTURE trial.

A subgroup of trial clinicians and participants took 
part in interviews, using a semistructured schedule, to 
investigate their experiences and preferences for 
investigation and outcomes. Inductive constant 
comparison analysis identified emerging themes.

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report.

Results
Between Nov 6, 2017, and March 1, 2021, we screened 
3066 participants, of which 1963 were ineligible or 
declined. We enrolled 1103 participants, and after post-
randomisation exclusions (n=4), we randomly assigned 
1099 participants to urodynamics plus CCA (n=550) or 
CCA only (n=549; figure). The baseline characteristics of 
the two randomised groups were similar (table 1). 
Two-thirds of participants had a diagnosis of refractory 
overactive bladder whereas one-third had refractory 
urgency predominant mixed urinary incontinence at 
baseline. All participants had unsuccessful conservative 
management before randomisation (table 1).

Follow-up for the primary outcome was above 90% 
(table 2). 117 (23·6%) of 496 participants in the 
urodynamics plus CCA group reported success (“very 
much improved” or “much improved”) on PGI-I 
compared with 114 (22·7%) of 503 in the 
CCA-only group (adjusted odds ratio [OR] 1·12 
[0·73,1·74]; p=0·60). The per-protocol success rates 
(113 [24·9%] in the urodynamics plus CCA group and 
111 [23·0%] in the CCA-only group; OR 1·22 [95% CI 
0·78–1·91]; p=0·39) and the missing data sensitivity 
analysis (OR 1·04 [0·69–1·57]; p=0·84) were similar 
(appendix p 17). When the less strict definition of 
success (ie, including “very much improved”, “much 
improved”, or “improved”) was used the respective 
success rates were 217 (43·8%) in the urodynamics plus 
CCA group and 209 (41·6%) in the CCA-only group 

(adjusted OR 1·14 [0·79–1·65]; p=0·47). Subgroup 
analysis did not suggest there was a difference in the 
effect of urodynamics between participants with 
overactive bladder and urgency predominant mixed 
urinary incontinence (appendix p 18). The full PGI-I 
responses are shown in the appendix (p 19).

In participants who were given BoNT-A, the participant-
reported success rates 2 months after injection were 
63·8% (88 of 138 participants) in the urodynamics plus 
CCA group and 60·0% (99 of 165 participants) in the 
CCA-only group. Using the less strict definition of 

Urodynamics plus 
comprehensive 
clinical 
assessment 
(n=550)

Comprehensive 
clinical 
assessment only 
(n=549)

OR (95% CI) p value

Questionnaire response rates

3-month questionnaire 444/550 (80·7%) 456/549 (83·1%) .. ..

6-month questionnaire 489/550 (88·9%) 494/549 (90·0%) .. ..

Questionnaire at last follow-up* 507/550 (92·2%) 513/549 (93·4%) .. ..

PGI-I success†

3 months 34/417 (8·2%) 77/433 (17·8%) 0·28 (0·16–0·51) <0·0001

6 months 99/475 (20·8%) 122/482 (25·3%) 0·68 (0·43–1·06) 0·090

Last follow-up 117/496 (23·6%) 114/503 (22·7%) 1·12 (0·73–1·74) 0·60

PGI-I success, less strict‡

3 months 75/417 (18·0%) 114/433 (26·3%) 0·49 (0·31–0·77) 0·0020

6 months 166/475 (34·9%) 203/482 (42·1%) 0·64 (0·44–0·93) 0·020

Last follow-up 217/496 (43·8%) 209/503 (41·6%) 1·14 (0·79–1·65) 0·47

Questionnaire response rates, per-protocol analysis

3-month questionnaire 407/550 (74·0%) 438/549 (79·8%) .. ..

6-month questionnaire 449/550 (81·6%) 476/549 (86·7%) .. ..

Questionnaire at last follow-up* 464/550 (84·4%) 493/549 (89·8%) .. ..

PGI-I success, per protocol†

3 months 30/382 (7·9%) 74/416 (17·8%) 0·26 (0·14–0·49) <0·0001

6 months 94/437 (21·5%) 120/464 (25·9%) 0·68 (0·43–1·08) 0·10

Last follow-up 113/454 (24·9%) 111/483 (23·0%) 1·22 (0·78–1·91) 0·39

PGI-I success, less strict per protocol‡

3 months 68/382 (17·8%) 111/416 (26·7%) 0·48 (0·30–0·76) 0·0018

6 months 156/437 (35·7%) 198/464 (42·7%) 0·65 (0·44–0·96) 0·032

Last follow-up 205/454 (45·2%) 204/483 (42·2%) 1·21 (0·83–1·76) 0·32

PGI-I success 2 months after BoNT-A§

Original definition 88/138 (63·8%) 99/165 (60·0%) 1·17 (0·73–1·89) 0·52

Less strict definition 115/138 (83·3%) 126/165 (76·4%) 1·47 (0·82–2·63) 0·20

Data are n/N (%), unless otherwise stated. The effect size comes from a mixed effects logistic regression. Random 
effects (intercept) are included for site and participant. Fixed effects are included for the treatment variable, presence 
of a 24-month follow-up, time from randomisation to follow-up, and baseline diagnosis of overactive bladder. 
Dummy variables are also included for timepoint and an interaction of these, and the treatment variable is included to 
allow the treatment effect to be estimated at each timepoint. OR=odds ratio. PGI-I=Patient Global Impression of 
Improvement. BoNT-A=Botulinum toxin injection A. *For participants who received and responded to the 24-month 
questionnaire, this was their final follow-up; if a participant was not eligible for the 24-month follow-up (or received 
but did not respond) then the 15-month questionnaire was their final follow-up. †Success was a participant response 
of either “very much improved” or “much improved” to the PGI-I question “How would you describe your urinary or 
bladder problems (urgency or incontinence, or both) now compared to when you joined the study?”; all other 
responses to the question were considered unsuccessful. ‡A less strict definition in which “improved” was also included 
in the definition of success. §In the final follow-up, participants who received BoNT-A were asked to describe their 
symptoms 2 months after their injection on the PGI-I scale. 

Table 2: Participant-reported success rates (PGI-I)
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success, these were 83·3% (115 of 138) in the urodynamics 
plus CCA group and 76·4% (126 of 165) in the CCA-only 
group. These higher success rates support the hypothesis 
that the waning effect of BoNT-A over time is the main 
explanation for the lower success rates noted in our 
subgroup of women receiving BoNT-A in both study 
groups.

The secondary outcomes are reported in table 3. For 
urinary symptoms, the ICIQ-FLUTS filling and 
incontinence scores, and the ICIQ-OAB scores, all show 
improvement from baseline for both groups with no 
difference between groups. There were similar patterns 
for quality of life. At the final follow-up timepoint, 
ICIQ-OAB scores showed improvement in both groups 
compared with baseline, with no significant differences 
between groups. The percentage of women reporting 
cure or improvement in urgency on the Urgency 
Perception Scale were similar: 211 (45%) of 469 in the 
urodynamics plus CCA group versus 194 (42%) of 467 in 
the CCA-only group. Significantly more participants in 
the urodynamics plus CCA group reported a higher mean 
daytime frequency in their 6-month diary (7·1 [SD 2·5], 
n=162 vs 6·6 [SD 2·4], n=180) and adjusted mean 
difference (0·5 [95% CI 0·1–0·9]; p=0·02). A summary of 
the results from the follow-up diaries are shown in the 
appendix (p 20).

Adverse events are shown in table 4. There were 
113 (20·6%) of 550 participants in the urodynamics plus 
CCA group and 122 (22·2%) of 549 in the CCA-only 
group who had at least one adverse event. The individual 
event rates were low and there were no obvious 
differences between groups. The most common adverse 
events were urinary tract infection and requirement for 
either prophylactic antibiotics or clean intermittent self-
catheterisation. As a greater number of CCA-only 
participants received BoNT-A, the BoNT-A related 
adverse events are more common in the CCA-only group.

Treatments received following urodynamics and CCA 
only are shown in the appendix (p 22). 479 (87·2%) of 
549 participants in the CCA-only group received 
treatments versus 467 (84·9%) of 550 in the urodynamics 
plus CCA group. There was a greater number of 
participants receiving BoNT-A in the CCA-only group 
(343 [71·6%] vs 277 [59·3%]). Despite generally low 
numbers, more participants in the urodynamics plus 
CCA group received surgery for stress urinary 
incontinence (16 [3·4%] vs 5 [1·0%]), sacral neuro-
modulation (11 [2·4%] vs 8 [1·7%]), and hydro-distention 
with or without urethral dilatation (22 [4·7%] vs 3 [0·6%]).

Urodynamics diagnosis was available for 
494 participants with refractory overactive bladder or 
urgency predominant mixed urinary incontinence who 
underwent urodynamics: 287 (58%) were diagnosed with 
detrusor overactivity or detrusor overactivity inconti-
nence; 65 (13%) had urodynamic stress incontinence; 
39 (8%) had urodynamics mixed urinary incontinence; 
and in 102 (21%) participants, the urodynamics test did 
not confirm a diagnosis of either urodynamic stress 
incontinence or detrusor overactivity. The full results of 
urodynamics and its effect on decision making and 
treatments received are in the appendix (p 24).37

The quality of the urodynamic traces and reports were 
generally good. Randomly selected urodynamic traces or 
reports (n=124) were reviewed by a panel of experts. In 

Urodynamics plus 
comprehensive clinical 
assessment (n=550)

Comprehensive clinical 
assessment only 
(n=549)

Mean difference 
(95% CI)

p value

ICIQ-FLUTS filling score*

Baseline 8·4 (2·7), n=527 8·4 (2·8), n=530 .. ..

6 months 6·9 (3·3), n=379 6·7 (3·4), n=394 0·18 (–0·22 to 0·58) 0·37

Final follow-up 6·4 (3·1), n=347 6·9 (3·2), n=341 –0·44 (–0·86 to –0·03) 0·036

ICIQ-FLUTS voiding score†

Baseline 2·6 (2·6), n=530 2·5 (2·3), n=536 .. ..

6 months 2·8 (2·6), n=376 3·1 (2·8), n=386 –0·28 (–0·60 to 0·03) 0·078

Final follow-up 3·0 (2·7), n=353 2·8 (2·4), n=347 0·24 (–0·08 to 0·57) 0·14

ICIQ-FLUTS incontinence score‡

Baseline 10·5 (4·6), n=528 10·8 (4·3), n=527 .. ..

6 months 8·5 (5·0), n=358 8·1 (5·1), n=377 0·66 (0·10 to 1·22) 0·021

Final follow-up 8·1 (5·1), n=350 8·6 (5·1), n=345 –0·19 (–0·77 to 0·38) 0·51

ICIQ-OAB score§

Baseline 10·0 (2·7), n=531 10·2 (2·7), n=533 .. ..

3 months 9·1 (3·2), n=417 8·9 (3·5), n=431 0·35 (–0·07 to 0·76) 0·10

6 months 8·2 (3·6), n=381 7·9 (3·7), n=394 0·26 (–0·18 to 0·69) 0·25

Final follow-up 7·6 (3·3), n=352 8·1 (3·5), n=345 –0·43 (–0·88 to 0·02) 0·063

ICIQ-LUTSQoL score¶

Baseline 51·8 (12·1), n=497 52·3 (12·8), n=497 .. ..

6 months 46·6 (15·0), n=324 45·1 (15·2), n=334 1·06 (–0·72 to 2·8) 0·24

Final follow-up 44·2 (14·2), n=303 44·9 (15·4), n=292 –0·18 (–2·0 to 1·7) 0·85

EQ-5D-5L||

Baseline 0·653 (0·290), n=531 0·674 (0·293), n=529 .. ..

3 months 0·660 (0·293), n=434 0·663 (0·286), n=449 0·003 (–0·023 to 0·029) 0·84

6 months 0·674 (0·300), n=397 0·673 (0·289), n=402 0·011 (–0·016 to 0·038) 0·41

Final follow-up 0·669 (0·295), n=355 0·656 (0·312), n=341 0·015 (–0·013 to 0·043) 0·29

How much do urinary symptoms interfere with your everyday life?**

Baseline 8·0 (2·1), n=530 7·9 (2·0), n=533 .. ..

6 months 6·5 (3·0), n=372 6·3 (3·1), n=375 0·12 (–0·28 to 0·51) 0·57

Final follow-up 6·0 (3·0), n=355 6·2 (3·0), n=341 –0·13 (–0·54 to 0·28) 0·55

Data are mean (SD), n, unless otherwise stated. ICIQ-FLUTS=International Consultation on Incontinence Questionnaire 
Female Lower Urinary Tract Symptoms. ICIQ-OAB=International Consultation on Incontinence Questionnaire 
Overactive Bladder. ICIQ-LUTS QoL=International Consultation on Incontinence Questionnaire Lower Urinary Tract 
Symptoms Quality of Life. EQ-5D-5L=EuroQol Group’s 5 dimension health status questionnaire. The effect size is the 
adjusted mean difference obtained using a mixed effects linear regression. Random effects (intercept) are included for 
centre and participant. Fixed effects are included for the treatment variable, baseline diagnosis of overactive bladder, 
presence of a 24-month follow-up, and time from randomisation to follow-up. The baseline outcome for each 
respective variable is included in the model. Dummy variables for timepoint and the interaction of these and the 
treatment variable are also included in the model to allow the adjusted mean difference at each timepoint to be 
obtained. *The filling score is on the scale 0 to 16 with a higher score indicating greater symptom severity. 
†The voiding score is on the scale 0 to 12 with a higher score indicating greater symptom severity. ‡The incontinence 
score is on the scale 0 to 21 with a higher score indicating greater symptom severity. §The ICIQ-OAB score is on the 
scale 0 to 16 with a higher score indicating greater symptom severity. ¶The ICIQ-LUTS QoL score is on the scale 
19 to 76 with higher scores indicating lower HRQoL. ||The EQ-5D-5L responses are transformed onto a scale from 
–0·594 to 1 with higher scores indicating better HRQoL. **How much do urinary symptoms interfere is on the scale 
0 to 10 with a higher score indicating more interference. 

Table 3: Secondary outcomes
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only 4% of cases (n=5), our panel disagreed with the 
diagnosis of the local clinician. These were discussed 
with the site and the diagnosis changed. Full results of 
the quality assurance process and results will be published 
separately.37

The within-trial analysis produces marginally higher 
mean costs (£463 [95% CI 48 to 877]) and QALYs (0·011 
[95% CI –0·044 to 0·065]) per patient in the urodynamics 
plus CCA group (appendix p 28). The higher costs were 
principally related to the costs of urodynamics and other 
clinic visits. The incremental cost-effectiveness ratio of 
£42 643 was associated with a 34% chance of being cost-
effective (appendix p 28). When longer-term treatment 
effects, including treatment discontinuations, were 
incorporated via modelling, the probability of 
urodynamics being cost-effective reduced to 23% 
(appendix p 29). Deterministic sensitivity analysis 
showed the results were robust to all changes except for 
the use of complete case results. The full results of the 
economic analysis will be published separately.37

In the qualitative interviews, clinicians described a 
desire to include urodynamics when they deemed it 
necessary but would consider its relevance as a routine 
investigation dependent on the evidence provided 
through the FUTURE trial. Interviews among FUTURE 
participants highlighted varying perspectives. Some were 
prepared to undergo urodynamics to guide improved 
decision making for their enduring symptoms, whereas 
others were extremely worried about discomfort and 
embarrassment, to the point of refusing it. The full 
results of the qualitative analysis will be published 
separately.37

Discussion
The FUTURE study is the largest randomised controlled 
trial evaluating the clinical-effectiveness and cost-
effectiveness of urodynamics investigation in the 
management pathway of women with refractory 
idiopathic overactive bladder or urgency predominant 
mixed urinary incontinence. Our results confirm that 
the participant-reported success rates following 
treatments in women who underwent urodynamics plus 
CCA were not superior to those who underwent CCA 
only (OR 1·12 [95% CI 0·73–1·74]; p=0·60). We 
undertook sensitivity analyses and further per-protocol 
analyses and the effect sizes were consistent with the 
intention-to-treat estimates, providing confi dence in the 
results. Our results are consistent with Rovner and 
colleagues17 and Groenendijk and colleagues38 who 
reported that treatment outcomes following BoNT-A and 
sacral neuromodulation, respectively, were not different 
in participants with refractory overactive bladder 
whether they had confirmed detrusor overactivity 
diagnosis on baseline urodynamics or not.

Our participant-reported success rates at earlier 
timepoints (3 months and 6 months) showed significant 
differences between groups favouring CCA only, as women 

receiving CCA only were more likely to receive their 
treatment earlier without waiting for the urodynamics test.

Our participant-reported success rates were noted to be 
lower than those reported in the literature,18,39 primarily 
as other studies used a less strict definition of success 
(“improved” was classed as success) and had significantly 
shorter follow-up duration. Our secondary analysis with 
a similarly less strict definition of success showed higher 
participant-reported success in both groups: urodynamics 
(43·8%) and CCA-only groups (41·6%). Furthermore, in 
our subgroup analysis, for women who underwent 
BoNT-A treatment, the participants’ reported success at 
2 months after treatment showed similar success rates to 
those reported in the literature by Brubaker and 
colleagues39 and Chapple and colleagues.18 The effect 
sizes for both secondary analyses were consistent with 

Urodynamics 
plus 
comprehensive 
clinical 
assessment 
(n=550)

Comprehensive 
clinical 
assessment 
only (n=549)

Urinary tract infection 39 (7·1%) 41 (7·5%)

Using prophylactic antibiotics 40 (7·3%) 36 (6·6%)

Clean intermittent self-catheterisation required 26 (4·7%) 32 (5·8%)

Limb weakness after BoNT-A 8 (1·5%) 16 (2·9%)

Pain during BoNT-A 4 (0·7%) 12 (2·2%)

Urine retention not requiring clean intermittent self-catheterisation 5 (0·9%) 11 (2·0%)

General pain 8 (1·5%) 6 (1·1%)

Wound infection 4 (0·7%) 9 (1·6%)

Bowel problems 1 (0·2%) 3 (0·5%)

Tiredness 2 (0·4%) 2 (0·4%)

Dizziness 2 (0·4%) 1 (0·2%)

Worsening of existing pain 2 (0·4%) 1 (0·2%)

Pain during urodynamics 3 (0·5%) 0

Vaginal pain 1 (0·2%) 1 (0·2%)

Leg or back pain 1 (0·2%) 1 (0·2%)

Haematuria following BoNT-A 2 (0·4%) 0

Participant collapsing or feeling faint during urodynamics 2 (0·4%) 0

Burning during urodynamics 1 (0·2%) 0

Numb buttock following sacral neuromodulation 1 (0·2%) 0

Chest infection following surgery 1 (0·2%) 0

Loss of effectiveness following sacral neuromodulation 1 (0·2%) 0

General anaesthetic complication during surgery 1 (0·2%) 0

Dry vagina 1 (0·2%) 0

Urethral bulking pain 1 (0·2%) 0

Groin pain 1 (0·2%) 0

Postoperative pain 1 (0·2%) 0

Nerve pain 0 1 (0·2%)

Tremors 0 1 (0·2%)

Muscle weakness 0 1 (0·2%)

Sickness and nausea 0 1 (0·2%)

Women reported having more than one adverse event. BoNT-A=Botulinum toxin injection A. 

Table 4: Adverse events
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those of our primary analysis providing reassurance in 
the robustness of results.

Our questionnaire response rates were over 90% at the 
final timepoint, an excellent achievement in these types 
of trials, and provide reassurances on the representa-
tiveness of the results. We chose the primary outcome 
(PGI-I) as a global index that is widely used to rate the 
participants’ overall response to treatment received. It is 
a simple, direct, and easy to use scale that is intuitively 
understandable to clinicians and patients.40 We also used 
two validated disease-specific assessment tools for 
overactive bladder: the ICIQ-OAB scores and Urgency 
Perception Scale with no significant differences seen 
between groups. The results from the PGI-I and the 
disease-specific tools provide reassurance on the accuracy 
and reliability of our results.

We further analysed the participant-reported success 
rates in both groups according to the baseline clinical 
diagnosis of refractory overactive bladder versus urgency 
predominant mixed urinary incontinence: the subgroup 
effects showed no evidence of a significant difference in 
the effect of urodynamics between groups (1·14 [99% CI 
0·33–3·90]; p=0·79). Other studies in the literature did 
not specifically make a similar comparison.

We assessed the health-related quality of life (HRQoL) 
in both groups using both general and disease-specific 
validated tools ensuring robustness of the assessment. 
The ICIQ-LUTSqol showed improvement in HRQoL 
compared with baseline in both groups with no difference 
between groups. However, this was not reflected in the 
HRQoL scores on the EQ-5D-5L. Similarly, Chapple and 
colleagues showed more than 5 points improvement in 
all domains of the Kings Health Questionnaire, except 
for the general health domain, in participants with 
refractory overactive bladder who received BoNT-A 
treatment.18

Concerns had been raised previously in the literature 
about the effect of the quality of urodynamic studies on 
the reliability of diagnostic results.41 A think tank had 
considered it was clear that technique affects the quality 
of a urodynamic test, and with other factors it will affect 
the use and perceived value of that test.41 Our robust 
quality assurance system represented a key strength in 
ensuring the generalisability of our results and enabled 
the FUTURE trial to ensure a reasonably high quality 
urodynamics practice while keeping the ethos of an 
effectiveness pragmatic study that represents the clinical 
practice in the UK. A key strength is the large number of 
sites involved in the trial including secondary and 
tertiary sites ensuring generalisability of our results.

One strength of the FUTURE trial was the embedded 
qualitative study. Findings regarding embarrassment 
and distress align with previous studies,42–44 but 
experiences vary to include those who have had no 
discomfort at all. Both clinicians and participants were 
keen to learn the findings of the FUTURE trial to inform 
evidence-based decision making and the value 

urodynamics adds to clinical outcomes given its invasive 
nature.

In women with refractory overactive bladder or urgency 
predominant mixed urinary incontinence, urodynamics 
is shown to be more costly, principally due to the testing 
itself and more clinic visits. At 2 years, urodynamics is 
shown not to be cost-effective at a funding threshold of 
£20 000 per QALY gained, with only a 34% chance of it 
being cost-effective.

Extrapolation of the estimated 24-month results using 
final treatment designations and published long-term 
success rates reduces the probability of urodynamics 
being cost-effective to 23%. This finding is driven by the 
higher rates of ongoing treatment with BoNT-A in the 
CCA-only group, to which the model applies favourable 
EQ-5D-5L values and long-term success rates.

Finally, we assessed the effect of the urodynamics 
assessment on the diagnosis and subsequent treatments 
received in the urodynamics plus CCA group 
(appendix pp 25–27).37 Urodynamics clearly changed the 
diagnosis in 65 (13%) of 487 women with refractory 
overactive bladder or urgency predominant mixed 
urinary incontinence to urodynamic stress incontinence, 
with the potential to change the management plan to 
urodynamic stress incontinence surgery. Participants in 
the urodynamics plus CCA group received more tailored 
treatments according to their urodynamics diagnosis. 
Less participants in the urodynamics plus CCA group 
received BoNT-A treatment (277 [59·3%] of  467 vs 
343 [71·6%] of 479), whereas more received surgery for 
stress urinary incontinence (16 [3·4%] vs 5 [1·0%]), sacral 
neuromodulation (11 [2·4%] vs 8 [1·7%]), and hydro-
distention with or without urethral dilatation (22 [4·7%] 
vs 3 [0·6%]). However, these did not lead to superior 
participant-reported outcomes nor less adverse events in 
the urodynamics plus CCA group and was not 
cost-effective.

The majority of participants in FUTURE underwent 
BoNT-A treatment (appendix p 22), which reflects the 
practice in the UK but might limit the generalisability of 
the results to other countries with different practices. 
This also limited our ability to undertake preplanned 
secondary analyses of treatment sequences. Women with 
neurogenic bladder were not included in this study as 
they have different pathology. Ethnicity was not collected 
for the trial participants. Follow-up was limited to 
15–24 months, hence we lack information on whether 
women in the CCA-only group would end up having 
urodynamics at a later stage. Longer-term follow-up at a 
median of 5 years is under way. Lastly, the effect of the 
COVID-19 pandemic led to several participants not 
receiving the intervention or treatments during the 
original 15-month follow-up period. However, we 
introduced an additional follow-up timepoint at 
24 months for participants who had these delays. The 
cost-effectiveness analysis is based on NICE guideline 
thresholds in the UK.
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In women with refractory idiopathic overactive bladder 
or urgency predominant mixed urinary incontinence, the 
participant-reported success rates following treatment in 
women who underwent urodynamics and CCA are not 
superior to those who underwent CCA only. Significantly 
more women who underwent CCA only report earlier 
improvement in their symptoms. Urodynamics plus CCA 
is not cost-effective at a threshold of £20 000 per QALY 
gained in this cohort.
FUTURE Study Group
Aberdeen Mohammed Abdel-Fattah (Principal Investigator), Diane Crowe 
(née Ledingham), Danielle Pirie. Airedale Omer Baldo (Principal 
Investigator), Catherine Cocking, Joe Daniels, Emma Dooks, 
Stephanie Knight, Claire Kurasz, Chantel McParland. Antrim 
Turlough Maguire (Principal Investigator), Clare McGoldrick, 
Valerie Millen. Banbury, Oxford Matthew Izett-Kay (Principal 
Investigator), Natalia Price (Principal Investigator, left May 31, 2021), 
Wendy Byrne, Joy Edwards, Sue Johnston. Basildon Yatin Thakur 
(Principal Investigator), Jacqueline Colnet, Shaheen Mannan, 
Claire McCormick, Stacey Pepper, Zoe Savidge. Basingstoke 
Christian Phillips (Principal Investigator), Nivedita Gauthaman, 
Manual Malamel, Gemma Nightingale, Clare Rowe Jones, 
Lorraine Rush. Bath Aysha Qureshi (Principal Investigator), 
Alison Barratt, Sara Burnard, Marianne Conroy, Edward Jeffries, 
Rebecca Larcombe, Annette Moreton. Bolton Abimbola Williams 
(Principal Investigator), Kiranjit Bhullar, Christine Dawe, 
Rebecca Flanagan (née Hill), Ling Lee, Kat Rhead. Borders Kate Darlow 
(Principal Investigator), Joy Dawson, Helen Kilic. Bradford 
Carmel Ramage (Principal Investigator), Anne Bowyer, Hayley Edwards, 
Liz Ingram, Carolyn Robertson, Jennifer Syson, Aimee Watson. Brighton 
Sharif Ismail (Principal Investigator), Andrew Symes. Bristol 
Hashim Hashim (Principal Investigator), Alexandra Bacon, 
Paulina Bueno Garcia-Reyes, Hector Cantu, Samantha Clarke, 
Marta Cobas-Arrivabene, Marcus Drake, Victoria Garner, Jennifer Gray, 
Lyndsey Johnson, Patrick Jones, Siti Nur Masyithah Ma Arof, C Madhu, 
Su-Min Lee, Julie Plant, Sanchita Sen, Connie Shiridzinomwa, 
Laura Thomas, Joanne Thompson. Buckinghamshire Avanti Patil 
(Principal Investigator), Helen Cui, Lisa Frankland, Julie Tebbutt, 
Danielle Thornton. Cambridge Nikesh Thiruchelvam (Principal 
Investigator), Suzanne Biers, Kelly Leonard. Cardiff Oleg Tatarov 
(Principal Investigator), Elizabeth Bois, Colette Clements, Clare Jones, 
Kevin Pearse, Sarah Tidball. Chester Lorraine Dinardo (Principal 
Investigator), Kerry Barber-Williams, Maria Faulkner, Mofid Ibraheim, 
Nichola Kearsley, Laura Parry, Lynda Sackett. Cornwall Farah Lone 
(Principal Investigator), Benita Adams, Jane Agard, Chris Blake, 
Thomas Cornell, Suzanne Dean, Sharon Eustice, Emma Ferrell, 
Eve Fletcher, Fiona Hammonds, Sandra Kessly, Eleanor King, 
Emma Lamarti, Catherine Miller, Jessica Summers, Lucy Whitbread, 
Belinda Wroath. Coventry Iain Philip Wharton (Principal Investigator), 
Alison Hanson, Davina Hewitt, Susan Hewins, Samantha Hyndman, 
Rajagopalan Sriram. Dundee Sian Harvey (Principal Investigator), 
Fiona McGlashan, Lewis McNicol, Angela Strachan, Jen Taylor, 
Zbigniew Tkacz. East Cheshire Sara Nausheen (Principal Investigator), 
Maureen Holland, Natalie Keenan. East Sussex Hosam Elhalwagy 
(Principal Investigator), Anne Cowley, Kelly Mintrim, Claire Rutherfurd 
(née Isted), Kirsty Wyatt (née Bray). Inverness Katrina Laing (Principal 
Investigator), Fiona Barrett, Sandra Dekker, Jim Finlayson, 
Joanna Matheson, Debbie McDonald, Donna Patience. Lanarkshire 
Adeeb Hassan (Principal Investigator), Maureen Brown, Karen Leitch, 
Jackie Quigley. Fife Chu Chin Lim (Principal Investigator), 
Laura Beveridge, Keith Boath, Sue Pick, Omar Thanoon. Forth Valley 
Joby Taylor (Principal Investigator), Stephanie Brogan (née Roddie), 
Joanne Donnachie, Erin McCann, Laura McGenily, Caroline McLeary, 
Shoshana Morecroft, Lynn Prentice, Dario Salutous, Lesley Symon, 
Anne Todd, Patricia Turner. Frimley Park Gopalan Vijaya (Principal 
Investigator), Melissa Hawkes Blackburn, Emma Brown, 
Lianne Chapman, Julia Cvetkova, Sinead Helyar, Lisa Kavanagh, 
Vicky Singler, Helen Walker. Glasgow Karen Guerrero (Principal 

Investigator), Carol Archibald, Christine Campbell, Ann-Marie Jordon 
(née Freel), Therese McSorley, Karen Nicolson, Kirsteen Paterson, 
Stewart Pringle, Dalia Saiden, Lorna McKay, Sami Shawer, Veenu Tyagi. 
Guys & St Thomas’s, London Arun Sahai (Principal Investigator), 
Temitope Bankole, Samantha Broadhead, Kiki Burn, 
Nadia Castrillo Martinez, Amy Day, Angel Garcia-Imhof, Sachin Malde, 
Jhanara Mir (née Begum), Zainab Ahmed Mohamed, Eskinder Solomon. 
Hinchingbrooke: Yves Van Roon (Principal Investigator), Helen Bowyer, 
Victoria Christenssen, Chloe Eddings, Barbara Graves, Helen Johnson, 
Megan Lea-Hagerty, Kathryn Leng, Ashley May, Kimberley Morris, 
Pamela Orakci, Eleanor Smith, Liz Stokes, Lisa Wilde. Huddersfield 
Yi Ling Chan (Principal Investigator), Ranadeb Acharyya, 
Mohamed Irfan Alam, Nicolas Bryant, Megan Collins, Amer Elbaba, 
Jill Greig, Julia Griffith, Mai Haffer, Andrew Haigh, Kathryn Hanson, 
Marie Home, Saleha Jamali, Susan Kilroy, Judith Kitchingman, 
Tonicha Nortcliffe, Selina Shaw, Rebecca Spencer, Alison Wilson. 
Kingston Rhiannon Bray (Principal Investigator), Eduardo Cortes 
(Principal Investigator, left Dec 10, 2021), Isabel Bradley, Marian Divito, 
Rita Fernandes, India McKenley, Roshni Molls, Andres Naranjo, 
Sacha Newman, Sophie Scandrett, Kat Shepherd, Anand Singh, 
Andrew Swain, Charlie Tibble, Marta Zyzak -Myburgh. Leeds, Urology 
Syed Rahman (Principal Investigator), Lorraine Wiseman. Leeds, 
Urogynae Syed Rahman (Principal Investigator), Fiona Marsh 
(Co-Principal Investigator), Mohammed Bilal Kattan, Carina Craig, 
Rebecca Hudson, Laura Hume, Stephanie Ives, Irfan Jina, 
Megan McLoughlin, Kathryn McNamara, Angela Morgan, 
Sharon Nettleton, Anna Proctor, Emma Richardson, Hannah Roberts, 
Kate Robinson, Lynne Rogerson, Amanda Scott, Jessica Spencer, 
Lona Vyas, Jayne Wagstaff. Liverpool Gillian Fowler (Principal 
Investigator), Abdelmageed Abdelrahman, Amy Beasley (née Smith), 
Sally Bell, Jill Bolderson, Pamela Corlett, Miguel Martin-Garcia, 
Julie Mckenzie, Helen Preston, Penny Robshaw, Maged Shendy, 
Gillian Smith, Ruben Trochez. Lothian Voula Granitisiotis (Principal 
Investigator), Ammar Alhasso, Josephine Russell, Julia Wilkens. 
Maidstone Alistair Henderson (Principal Investigator), Rowan Connell 
(Principal Investigator, left Aug 27, 2019), Tracey Nolan, 
Louise Swaminathan (née Crompton), Lydia Ufton, Maureen Williams, 
Rowena Woods. Manchester Karen Ward (Principal Investigator) 
Tizzy Abraham, Rima Akhand, Olga Colaco, Lisa Cornwall, Lucy Dwyer, 
Claudia Grant, Sara Hawthorne, Christiana Okwu, Alexandra Pinear, 
Verity Natalie, Stefania Stewart, Sylvia Vinay, Alison Watson, 
Louise Winter. Mid Yorkshire Ian Beckley (Principal Investigator), 
Ased Ali, Jim Anderson, Hollie Brooke, Steve Littler, Tracey Lowry. 
Milton Keynes Maryam Pezeshki (Principal Investigator), Salma Ibrahim 
(Principal Investigator), Michelle Fynes (Principal Investigator), 
Kerry Cayley, Edel Clare, Veronica Edgell, Cheryl Padilla-Harris, 
Francesca Teasdale (née Wright). Newcastle Karen Brown (Principal 
Investigator), Vahya Bazeed, Diane Conner, Marc Davies, Andrea Fenn, 
Sarah Figueiredo, Alexandra Hall, Chris Harding, Aly Kimber, 
Megan Murdoch, Peter Murphy, Victoria Murtha, Tracy Ord, 
Laura Parnell, Angela Phillipson, Nicola Ramshaw, Jill Riches, 
Wendy Robson, Stephanie Tucker, Dianne Wake. Norfolk & Norwich 
Ilias Giarenis (Principal Investigator), Melissa Campbell-Kelly, 
Louise Coke, Karen Convery, Catherine Fraser, Rachael Grant, 
Julia Fromings-Hill, Jocelyn Keshet-Price, Kate O’Rourke, 
Eleanor Trounce. Northampton Ami Shukla (Principal Investigator), 
Lucy Dudgeon, Rachael Hitchcock. Nottingham Asem Ali (Principal 
Investigator), Frances Burge, Denise Carey, Sophie Cusick, 
Mausumi Das, Paul Hooper, Sally Maitland, Richard Parkinson, 
Jo Southam, Judith Ten Hof. Oxford Matthew Izett-Kay (Principal 
Investigator), Natalia Price (Principal Investigator, left May 31, 2021), 
Lisa Buck, Angelika Capp, Rufas Cartwright, Sarah Collins, 
Clare Edwards, Linda Holden, Tiana Howard, Simon Jackson, 
Helen Jefferis, Danielle Leeds, Jonathan Nicholls, Helen Price, 
Fenella Roseman, Beverley White, Tabitha Wishlade. Pennine 
Jacob Cherian (Principal Investigator), Bernadette Holt, Zahid Hussain, 
Rachel Newport, Grainne O’Conner, Jennifer Philbin, Zainab Sarwar 
(née Yasin). Plymouth Anupreet Dua (Principal Investigator), 
Maria Brennan, Robert Freeman, Heidi Hollands, Alison Stolton. 
Portsmouth Clare Burton (Principal Investigator), Suzanna Elvy, 
Georgina Fraser, Andrew Gribbin, Stuart Hall, Deidre Rodgers, 



Articles

1066 www.thelancet.com   Vol 405   March 29, 2025

Amanda Tiller (née Hungate). Royal Berkshire Stephen Foley (Principal 
Investigator), Christopher Blick, Caroline Hayden, Karen Wilmott. Royal 
Devon John McGrath (Principal Investigator), Melanie Hutchings, 
Joseph John, Gretel Loten, Evanna McEvoy, Madeline Moore, Linda Park, 
John Pascoe, Daniel Razey, Pauline Sibley, Jacqueline Tipper, 
Michelle Walter. Salford Christopher Betts (Principal Investigator), 
Victoria Hopkinson, Andrew Padwick, Vicky Thomas. Salisbury 
Melissa Davies (Principal Investigator), Sa’id Dabah Aljamal, 
Sarah Diment, Jenni Lane, Dee Mead, Holly Morgan, Mostafa Ragab, 
Abby Rand, Sandra Townsend. Sheffield Christopher Chapple (Principal 
Investigator), Anne Frost, Samantha Gibson, Susannah Hulton. 
Southampton Ash Monga (Principal Investigator), 
Abdelmageed Abdelrahman, Melissa Allen, Sarah Bailey, 
Agnieszka Burtt, Teresa Gubbins, Nicki Martin, Sandi O’Neil, 
Abby Rand, Fiona Walbridge. South Tees Aethele Khunda (Principal 
Investigator), Hazel Alexander, Collette Anderson, Paul Ballard, 
Simon Fulford, Mary Garthwaite, Marina Harrison, Helen Harwood, 
Kerry Hebbron, Mary Hodgers, Victoria Kershaw, Clare Proctor, 
Shantha Samarage, Lynn Whitecross. South Tyneside J Nwabineli 
(Principal Investigator), Judith Ormonde. St Helens Ahmad Omar 
(Principal Investigator), Sharon Burnett, Karen Chadwick, Sandra Greer, 
Clare Harrop, Angela Sharman. Stockport Magda Kujawa (Principal 
Investigator), Shivani Batya, Jayne Budd, Julie Grindey, Emma Goodwin, 
Helen Haydock, Kapilmeet Kaur, Alissa Kent, Janet Marrs, 
Anish Pushkaran, Sarah Smallwood, Lara Smith. Sunderland, 
Gynaecology Alex Mortimer (Principal Investigator), Vivienne Kirchin 
(Principal Investigator, left July 25, 2018), Deborah Bonney, 
Lesley Hewitt, Janet Scollen, Eileen Walton. Sunderland, Urology 
Alex Mortimer (Principal Investigator), Vivienne Kirchin (Principal 
Investigator, left July 25, 2018), Sue Asterling, Deborah Kemp. Swansea 
Jonathan Lewis-Russell (Principal Investigator), Elaine Brinkworth, 
Caroline Davies, Debra Evans, Alison Kneen, Allison Lindley, 
Suzanne Richards, Sharon Storton, Marie Williams. Swindon 
Tamar Abdelrazik (Principal Investigator), Vian Aziz, Angie Clarke, 
Louisa Davies, Mohamed Elnasharty, Melanie Knowles, Emma Marshall 
(née Dougherty), Darren McFadden, Suzannah Pegler, Caroline Pensotti. 
University London City Hospital, London Jeremy Ockrim (Principal 
Investigator), Tasmin Greenwell, Julie Jenks, Anthony Kupelian, 
Jingo Paras. Wigan Jennifer Davies (Principal Investigator), 
Shatha Attarbashi, Caroline Dandy, Linzi Heaton, Naweed Shahid, 
Tracey Taylor, Andy Thompson, Mubasher Turi, Claire Williams. Wirral 
Trevor Balling (Principal Investigator), Marie-Claire Longworth 
(Principal Investigator, left Dec 10, 2021), P Mark Doyle, Julie Grindey, 
Jeremy Weetch. Wolverhampton Khaled Afifi (Principal Investigator), 
Katherine Cheshire, Laura Devison (née Gardiner), Amina Douglas, 
Olgah Ncube. York Mustafa Hilmy (Principal Investigator), 
Isobel Birkinshaw, Zoe Cinquina (née Guy), Laura Howe, 
Andrew Gibson, Sally Gordon, Jo Ingham, Clive Nicholson, 
Samantha Roche, Rebecca Tait, John Whitwell.

Contributors
MA-F: conceptualisation, funding acquisition, investigation, 
methodology, supervision, writing—original draft, and writing—
reviewing and editing. CC, KG, KW, HH, AsM, KB, and MD: 
conceptualisation, funding acquisition, investigation, methodology, and 
writing—reviewing and editing. DC and HB-G: data curation, formal 
analysis, methodology, visualisation, writing—original draft, and 
writing—reviewing and editing. SB: funding acquisition, investigation, 
methodology, project administration, supervision, writing—original 
draft, and writing—reviewing and editing. PK: formal analysis, 
investigation, visualisation, and writing—reviewing and editing. 
SD: conceptualisation, data curation, formal analysis, funding 
acquisition, methodology, supervision, validation, writing—original 
draft, and writing—reviewing and editing. NC: conceptualisation, formal 
analysis, funding acquisition, methodology, supervision, validation, 
writing—original draft, and writing—reviewing and editing. AG and 
AlM: conceptualisation, funding acquisition, methodology, validation, 
writing—original draft, and writing—reviewing and editing. RB, VB, 
and CK: investigation, project administration, and writing—reviewing 
and editing. SE and JN: conceptualisation, funding acquisition, 
methodology, and writing—reviewing and editing. 
GM: conceptualisation, funding acquisition, methodology, supervision, 

validation, and writing—reviewing and editing. All authors had full 
access to all the data in the study and had final responsibility for the 
decision to submit for publication. DC and GM have accessed and 
verified all the data in the study. The views expressed are those of the 
authors and not necessarily those of the UK National Institute for Health 
and Care Research (NIHR) or the Department of Health and Social Care. 

Declaration of interests
MA-F declares other financial or non-financial interests as a speaker, 
consultant, or surgical trainer for several industrial companies 
(Astellas, Ethicon, Bard, Pfizer, AMS, Coloplast, and B Braun) with 
travel expenses reimbursed, and on occasions received personal 
honorariums and sponsorship towards attending scientific 
conferences; a research grant from Coloplast managed by University of 
Aberdeen; a small number of supported trainees who attended 
pharmaceutical sponsored educational or leadership workshops or 
received assistance towards presenting their research work at scientific 
conferences; being a previous chair of the Scottish Pelvic Floor 
Network, which at the time received sponsorship by various industrial 
companies and fees to exhibit in annual meetings and surgical 
workshops; receiving travel sponsorship and occasional speaker fees 
from numerous national and international conferences and non-profit 
organisations when invited as guest speaker or expert surgeon; and in 
2019, at request from NHS Grampian, attended two educational 
meetings for setting up sacral nerve stimulation service partially 
funded by Medtronic. CC declares receiving consulting fees from 
Coloplast, Ingenion, MUVON Therapeutics, Pierre Fabre, ProVerum, 
Takeda, and Urovant; support for attending meetings or travel from the 
European Association of Urology and King Faisal Specialist Hospital 
and Research Centre; patents planned, issued, or pending with the 
University of Sheffield; participation on a data safety monitoring board 
or advisory board for Coloplast, Ingenion, Pierre Fabre, and ProVerum; 
leadership or fiduciary role in other board, society, committee, or 
advocacy group as Past Secretary General of the European Association 
of Urology until March, 2023; and other financial or non-financial 
interest with Astellas as an author (non-financial). DC reports grants or 
contracts from the NIHR Health Technology Assessment funding for 
long-term follow-up of the MASTER and SIMS trials. HB-G declares 
grants or contracts from Merck Sharp & Dohme; and royalties or 
licences from the National Institute for Health and Care Excellence. 
KG declares payments for expert testimony as a Medicolegal advisor. 
NC declares participation on a data safety monitoring board or advisory 
board for the International Consultation on Incontinence 
Questionnaire Advisory Board; leadership or fiduciary role in other 
board, society, committee, or advocacy group for the Association for 
Continence Advice Executive Committee (unpaid) and Royal College of 
Nursing Bladder and Bowel Forum Steering Committee (unpaid). 
KW declares leadership or fiduciary role in other board, society, 
committee, or advocacy group as Chair of British Society of 
Urogynaecology (2021–23; unpaid), Vice Chair of British Society of 
Urogynaecology (2019–21; unpaid), and Topic Lead Urinary 
Incontinence – National Institute for Health and Care Excellence 
Guideline NG123: urinary incontinence and pelvic organ prolapse in 
women: management (2017–20; honorarium for attending meetings 
and travel). HH declares payment or honoraria for lectures, 
presentations, speakers bureaus, manuscript writing, or educational 
events for Medtronic, Laborie, and Allergan; leadership or fiduciary 
role in other board, society, committee, or advocacy group for European 
Association of Urology male lower urinary tract symptoms guidelines, 
Associate Editor British Journal of Urology International, and Associate 
Editor Neurourology & Urodynamics. AM declares payment or honoraria 
for lectures, presentations, speakers bureaus, manuscript writing, or 
educational events for Contura; payment for expert testimony for 
Kennedys Law; support for attending meetings and travel from 
Contura; leadership or fiduciary role in other board, society, committee, 
or advocacy group as chairman of industry liaison committee European 
Urogynaecological Association; and stock or stock options with Atlantic 
Medical and Viveca Biomed. MD declares grants or contracts from the 
Rosetrees Trust (chief investigator), NIHR Health Technology 
Assessment (project NIHR131984 and NIHR 131172, co-investigator) 
Medical Research Council (project MR/V033581/1, co-investigator), and 
Engineering and Physical Sciences Research Council (project 



Articles

www.thelancet.com   Vol 405   March 29, 2025 1067

EP/T020792/1, co-investigator); payment or honoraria for lectures, 
presentations, speakers bureaus, manuscript writing, or educational 
events from Astellas; payment for expert testimony for Astellas; and 
leadership or fiduciary role in other board, society, committee, or 
advocacy group for the International Continence Society Board of 
Trustees. AG declares royalties or licences from John Wiley & Sons; 
consulting fees from Laborie Medical Technologies, Invivo Bionics, and 
Flume Catheter Company; payment or honoraria for lectures, 
presentations, speakers bureaus, manuscript writing, or educational 
events from Innologic. JN declares a leadership or fiduciary role in 
other board, society, committee, or advocacy group as Chair of the 
Medical Research Countil–NIHR Efficacy and Mechanism Evaluation 
Board (2019 to present). All authors declare a grant (reference number 
15/150/05) from NIHR  Health Technology Assessment was received by 
University of Aberdeen and Grampian Health Board to undertake the 
research. 

Data sharing
Individual participant data collected for this trial and a data dictionary 
defining each field in the dataset will be made available to others; all 
available participant data will be de-identified. The protocol, statistical 
analysis plan, informed consent form, and ethics committee approval 
are available. To access data, a request should be submitted to the 
corresponding author with a scientific proposal including objectives. 
Written proposals will be assessed by members of the FUTURE trial 
steering committee and a decision made about the appropriateness of 
the request. Data will only be shared after a data sharing agreement is 
fully executed.

Acknowledgments
We thank all the women who participated in the FUTURE trial. We also 
thank members of the CHaRT team for their support throughout the 
study; Abualbishr Alshreef who contributed to the economic data 
collection and analysis and Praveen Thokala for the modelling and value 
for information analysis; Megan Pardoe who contributed to the 
qualitative component until December, 2021; members of the Project 
Management Group for their ongoing advice and support, the 
independent members of the Trial Steering Committee (Trish Emerson, 
Barbara Farrell, Malcolm Lucas [Chair from December, 2018], 
Sanjeev Prashar, and Christopher Mayne (Chair until December, 2018]), 
the Data Monitoring Committee (Steve Payne [Chair], Lee Middleton, 
and Dudley Robinson), and the staff at the recruitment sites who 
facilitated the recruitment, treatment, and follow-up of trial participants 
(all listed in the FUTURE Study Group section). The project was funded 
by the NIHR Health Technology Assessment Programme (project 
number 15/150/05).

References
1 Perry S, Shaw C, Assassa P, et al. An epidemiological study to 

establish the prevalence of urinary symptoms and felt need in the 
community: the Leicestershire MRC Incontinence Study. 
J Public Health Med 2000; 22: 427–34.

2 Milsom I, Coyne KS, Nicholson S, Kvasz M, Chen CI, Wein AJ. 
Global prevalence and economic burden of urgency urinary 
incontinence: a systematic review. Eur Urol 2014; 65: 79–95.

3 Komesu YM, Schrader RM, Ketai LH, Rogers RG, Dunivan GC. 
Epidemiology of mixed, stress, and urgency urinary incontinence in 
middle-aged/older women: the importance of incontinence history. 
Int Urogynecol J 2016; 27: 763–72.

4 Hannestad YS, Rortveit G, Sandvik H, Hunskaar S. A community-
based epidemiological survey of female urinary incontinence: the 
Norwegian EPINCONT study. Epidemiology of incontinence in the 
county of Nord-Trøndelag. J Clin Epidemiol 2000; 53: 1150–57.

5 Irwin DE, Kopp ZS, Agatep B, Milsom I, Abrams P. Worldwide 
prevalence estimates of lower urinary tract symptoms, overactive 
bladder, urinary incontinence and bladder outlet obstruction. 
BJU Int 2011; 108: 1132–38.

6 Wennberg AL, Molander U, Fall M, Edlund C, Peeker R, Milsom I. 
A longitudinal population-based survey of urinary incontinence, 
overactive bladder, and other lower urinary tract symptoms in 
women. Eur Urol 2009; 55: 783–91.

7 Norton PA, MacDonald LD, Sedgwick PM, Stanton SL. Distress and 
delay associated with urinary incontinence, frequency, and urgency 
in women. BMJ 1988; 297: 1187–89.

8 Schmidt RA, Jonas U, Oleson KA, et al. Sacral nerve stimulation for 
treatment of refractory urinary urge incontinence. J Urol 1999; 
162: 352–57.

9 Karram MM, Toglia MR, Serels SR, Andoh M, Fakhoury A, 
Forero-Schwanhaeuser S. Treatment with solifenacin increases 
warning time and improves symptoms of overactive bladder: results 
from VENUS, a randomized, double-blind, placebo-controlled trial. 
Urology 2009; 73: 14–18.

10 Rachaneni S, McCooty S, Middleton LJ, et al. Bladder 
ultrasonography for diagnosing detrusor overactivity: test accuracy 
study and economic evaluation. Health Technol Assess 2016; 
20: 1–150.

11 Irwin DE, Milsom I, Hunskaar S, et al. Population-based survey of 
urinary incontinence, overactive bladder, and other lower urinary 
tract symptoms in five countries: results of the EPIC study. Eur Urol 
2006; 50: 1306–14.

12 Digesu GA, Salvatore S, Fernando R, Khullar V. Mixed urinary 
symptoms: what are the urodynamic findings? Neurourol Urodyn 
2008; 27: 372–75.

13 Mobley DF, Baum N. Etiology, evaluation, and management of 
nocturia in elderly men and women. Postgrad Med 2014; 126: 147–53.

14 Serati M, Braga A, Rosier PFWM, de Wachter S, Uren A, 
Finazzi-Agrò E. Acceptability and perceived value of urodynamics 
from the patient perspective: a narrative review. Neurourol Urodyn 
2022; 41: 1065–73.

15 Shaw C, Williams K, Assassa PR, Jackson C. Patient satisfaction 
with urodynamics: a qualitative study. J Adv Nurs 2000; 32: 1356–63.

16 Rezvan A, Amaya S, Betson L, Yazdany T. Randomized controlled 
trial of the effect of environment on patient embarrassment and 
anxiety with urodynamics. Int Urogynecol J 2018; 29: 291–96.

17 Rovner E, Kennelly M, Schulte-Baukloh H, Zhou J, 
Haag-Molkenteller C, Dasgupta P. Urodynamic results and clinical 
outcomes with intradetrusor injections of onabotulinumtoxinA in a 
randomized, placebo-controlled dose-finding study in idiopathic 
overactive bladder. Neurourol Urodyn 2011; 30: 556–62.

18 Chapple C, Sievert KD, MacDiarmid S, et al. OnabotulinumtoxinA 
100 U significantly improves all idiopathic overactive bladder 
symptoms and quality of life in patients with overactive bladder and 
urinary incontinence: a randomised, double-blind, placebo-
controlled trial. Eur Urol 2013; 64: 249–56.

19 National Institute for Health and Care Excellence. Urinary 
incontinence in women: management. Clinical guideline [CG171]. 
Sept 11, 2013. https://www.nice.org.uk/guidance/cg171 (accessed 
Feb 21, 2017).

20 Abdel-Fattah M, Chapple C, Guerrero K, et al. Female Urgency, Trial 
of Urodynamics as Routine Evaluation (FUTURE study): 
a superiority randomised clinical trial to evaluate the effectiveness 
and cost-effectiveness of invasive urodynamic investigations in 
management of women with refractory overactive bladder 
symptoms. Trials 2021; 22: 745–3.

21 National Institute for Health and Care Excellence. Urinary 
incontinence and pelvic organ prolapse in women: management. 
Clinical guideline [NG123]. April 2, 2019. https://www.nice.org.uk/
guidance/ng123 (accessed May 20, 2020).

22 Rosier PFWM, Schaefer W, Lose G, et al. International Continence 
Society good urodynamic practices and terms 2016: urodynamics, 
uroflowmetry, cystometry, and pressure-flow study. 
Neurourol Urodyn 2017; 36: 1243–60.

23 Sealed Envelope. Power calculator for binary outcome superiority 
trial. 2012. https://www.sealedenvelope.com/power/binary-
superiority/ (accessed Sept 22, 2012).

24 Wittes J. Sample size calculations for randomized controlled trials. 
Epidemiol Rev 2002; 24: 39–53.

25 van Hout B, Janssen MF, Feng YS, et al. Interim scoring for the 
EQ-5D-5L: mapping the EQ-5D-5L to EQ-5D-3L value sets. 
Value Health 2012; 15: 708–15.

26 NHS England. National cost collection for the NHS. https://www.
england.nhs.uk/costing-in-the-nhs/national-cost-collection/ 
(accessed Sept 1, 2022).

27 Jones K, Burns A. Unit costs of health and social care 2021. 
Canterbury: Personal Social Services Research Unit, 2021.

28 Joint Formulary Committee. British national formulary 81. London: 
BMJ Group, 2021.



Articles

1068 www.thelancet.com   Vol 405   March 29, 2025

29 Hernandez-Alava M, Pudney S. Eq5Dmap: a command for 
mapping between EQ-5D-3L and EQ-5D-5L. Stata J 2018; 
18: 395–415.

30 Hilton P, Armstrong N, Brennand C, et al. INVESTIGATE-I 
(INVasive Evaluation before Surgical Treatment of Incontinence 
Gives Added Therapeutic Effect?): a mixed-methods study to assess 
the feasibility of a future randomised controlled trial of invasive 
urodynamic testing prior to surgery for stress urinary incontinence 
in women. Health Technol Assess 2015; 19: 1–273.

31 Murray B, Hessami SH, Gultyaev D, et al. Cost-effectiveness of 
overactive bladder treatments: from the US payer perspective. 
J Comp Eff Res 2019; 8: 61–71.

32 Leong RK, de Wachter SGG, Joore MA, van Kerrebroeck PEV. Cost-
effectiveness analysis of sacral neuromodulation and botulinum 
toxin A treatment for patients with idiopathic overactive bladder. 
BJU Int 2011; 108: 558–64.

33 Arlandis S, Castro D, Errando C, et al. Cost-effectiveness of sacral 
neuromodulation compared to botulinum neurotoxin A or 
continued medical management in refractory overactive bladder. 
Value Health 2011; 14: 219–28.

34 Martinson M, MacDiarmid S, Black E. Cost of neuromodulation 
therapies for overactive bladder: percutaneous tibial nerve 
stimulation versus sacral nerve stimulation. J Urol 2013; 
189: 210–16.

35 Hassouna MM, Sadri H. Economic evaluation of sacral 
neuromodulation in overactive bladder: a Canadian perspective. 
Can Urol Assoc J 2015; 9: 242–47.

36 Brazzelli M, Javanbakht M, Imamura M, et al. Surgical treatments 
for women with stress urinary incontinence: the ESTER systematic 
review and economic evaluation. Health Technol Assess 2019; 
23: 1–306.

37 Abdel-Fattah M, Chapple C, Breeman S, et al. Invasive urodynamic 
investigations in the management of women with refractory 
overactive bladder symptoms: FUTURE a superiority RCT and 
economic evaluation. Health Technol Assess (in press).

38 Groenendijk PM, Lycklama à Nyeholt AA, Heesakkers JP, et al. 
Urodynamic evaluation of sacral neuromodulation for urge urinary 
incontinence. BJU Int 2008; 101: 325–29.

39 Brubaker L, Richter HE, Visco A, et al. Refractory idiopathic urge 
urinary incontinence and botulinum A injection. J Urol 2008; 
180: 217–22.

40 Corcos J, Beaulieu S, Donovan J, Naughton M, Gotoh M. Quality of 
life assessment in men and women with urinary incontinence. 
J Urol 2002; 168: 896–905.

41 Gammie A, Almeida F, Drake M, et al. Is the value of urodynamics 
undermined by poor technique?: ICI-RS 2018. Neurourol Urodyn 
2019; 38 (suppl 5): S35–39.

42 Brown S, Wyman J. Women’s experiences with urodynamic testing 
for urinary incontinence: a systematic review. 
Female Pelvic Med Reconstr Surg 2015; 21: 85–91.

43 Tincello DG, Kenyon S, Abrams KR, et al. Women’s experiences of 
two types of urodynamic investigation: a randomized controlled 
trial. Obstet Gynecol 2009; 114: 687–94.

44 Wyman JF, Fantl JA. Urodynamics. In: Wein AJ, Kavoussi LR, 
Partin AW, et al, eds. Campbell-Walsh Urology, 11th edn. 
Philadelphia, PA: Campbell-Walsh, 2014: 628–52.  


	Invasive urodynamic investigations in the management of women with refractory overactive bladder symptoms (FUTURE) in the UK: a multicentre, superiority, parallel, open-label, randomised controlled trial
	Introduction
	Methods
	Study design and participants
	Randomisation and masking
	Procedures
	Outcomes
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References




