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ABSTRACT
Objective We aim to assess which variables are 
associated with recruitment failure of obstetrical and 
gynaecological randomised controlled trials (RCTs), leading 
to an extension of the study period.
Design Nationwide study.
Setting A cohort of RCTs supported by the trial centre of 
the Dutch Consortium of Obstetrics and Gynaecology.
Population We included 83 RCTs that recruited patients 
between 1 March 2003 and 1 December 2023.
Main outcome measures Main outcome was recruitment 
target not achieved within 6 months after the preplanned 
recruitment period. Secondary outcomes were recruitment 
target not achieved within an extension period of at 
least 12 months and premature termination of the trial. 
In all RCTs, we collected information on variables with 
a potential effect on recruitment failure, recorded at 
five levels; patient, doctor, participating centre, study 
organisation and study design.
Results In total, 46 of 83 RCTs (55%) did not achieve their 
targeted recruitment within the preplanned study period 
with a maximal extension period of 6 months. The most 
relevant variables for recruitment failure in multivariable 
risk prediction modelling were presence of a no- treatment 
arm (where treatment is standard clinical practice), a 
compensation fee of less than €200 per included patient, 
funding of less than €350 000, while a preceding pilot 
study lowered this risk.
Conclusions We identified that the presence of a no- 
treatment arm, low funding and a low compensation fee 
per included patient were the most relevant risk factors for 
recruitment failure within the preplanned period, while a 
preceding pilot study lowered this risk. Awareness of these 
variables is important when designing future studies.

INTRODUCTION
Randomised controlled trials (RCTs) are 
widely regarded as the gold standard for 
assessing the effectiveness of medical inter-
ventions and hold a leading position in 
the hierarchy of medical evidence.1 RCT 
outcomes are most often adopted into (inter) 
national clinical guidelines and have great 

influence on daily routine clinical practice. 
Unfortunately, obtaining evidence from 
RCTs is often hampered by failure to recruit 
enough patients within the preplanned study 
period, leading to premature termination of 
the trial or extension of the study period.2

Overall, a longer recruitment period may 
result in a shortage of resources possibly 
impacting the quality of the trial, limit the 
institutional capacity to start new RCTs, can 
postpone the availability of beneficial inter-
ventions, permit harmful or ineffective inter-
ventions to remain in use for longer than 
ethically warranted, thus hindering a conclu-
sion with sufficient statistical power.3

Premature termination due to poor recruit-
ment has been estimated to occur in 9%–10% 
of all RCTs.4–6 Variables that have been associ-
ated with poor recruitment leading to prema-
ture termination are an overestimation of 
the number of eligible patients, a preference 
for one of the interventions by the patients, 
a high burden of the tested intervention for 
the patients, an unclear trial design, strict 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Recruitment failure was assessed in a nationwide 
collection of randomised controlled trials (RCTs) 
performed within a standardised setting with sup-
port and monitoring by the same clinical trial centre.

 ⇒ This study was able to assess all infrastructural vari-
ables with a potential association with poor recruit-
ment as described in literature.

 ⇒ The study is limited by the number of trials.
 ⇒ The standardised setting may limit the general-
isability as many RCTs are conducted in settings 
without such an infrastructure.

 ⇒ A limitation of the study was that it did not include 
patients’ or practitioners’ perspectives, which may 
affect recruitment.
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eligibility criteria, a lack of logistic support or a lack of 
funding.7–10

While the variables that may result in poor recruitment 
leading to premature termination of the trial are known, 
much less is known on variables related to recruitment 
failure within the preplanned study period, leading to 
extension of the study period.

The one study to investigate this matter explored 
factors associated with recruitment in a cohort of 114 
multicentre RCTs in more than nine clinical areas, 
including cancer, cardiology, and obstetrics and gynae-
cology (18 RCTs had a clinical area classified as ‘other’), 
and was funded by two public bodies in the UK; the UK 
Medical Research Council (MRC) and the Health Tech-
nology Assessment (HTA) Programme.6 RCTs that were 
funded by the MRC (as compared with the HTA) and 
were in the clinical area ‘cancer’, had better chances of 
good recruitment, which was a marginally statistically 
significant association. The vast heterogeneity of RCTs 
included in that study hampered the identification of 
other variables associated with poor recruitment and 
did not allow the authors to provide useful advice for 
improvement.

To assess factors that are associated with recruitment 
failure within the preplanned study period, we performed 
a nationwide cohort study of RCTs within the homoge-
neous setting of the Dutch Consortium of Obstetrics 
and Gynaecology in the Netherlands. Such knowledge is 
crucial for researchers, trial centres and funding agencies 
to prevent this type of recruitment failure.

METHODS
Study design
This study was designed as a nationwide cohort study and 
included all multicentre RCTs carried out within the Dutch 
Consortium for Women’s Health Research, embedded 
within the professional society, that is, Dutch Society of 
Obstetrics and Gynaecology.11 The Dutch Consortium for 
Women’s Health Research facilitated studies in obstetrics, 
gynaecology and reproductive medicine.

Within the consortium, participating clinical centres 
are both academic and non- academic hospitals. RCTs 
conducted within the consortium are supported by a clin-
ical trial centre (https://zorgevaluatienederland.nl/), a 
multidisciplinary trial bureau with methodologists, data 
managers, contract managers and trial managers. The 
trial centre staff supports research groups by advising 
on the budget, logistics, methods and ethics approval, 
developing electronic case record forms, performing 
contract management and monitoring, creating the 
interim reports for the data safety and monitoring board, 
and providing advice on the statistical analyses. The find-
ings in our manuscript were reported according to the 
Strengthening the Reporting of Observational Studies in 
Epidemiology guideline.12

Study population
We included finalised multicentre RCTs supported by 
the clinical trial centre and performed within the Dutch 
Consortium for Women’s Health Research, between 1 
March 2003 and 1 December 2023. We excluded studies 
with an observational design, single- centre RCTs, RCTs 
initiated outside the Netherlands, RCTs with a cluster or 
parallel study design, RCTs that never actually started, 
RCTs in which inclusion of patients was still ongoing and 
RCTs prematurely discontinued for other reasons than 
poor recruitment, for example, due to safety issues after 
an interim analysis.

Outcome measures
Main outcome was recruitment target not achieved within 
6 months after the preplanned recruitment period. These 
RCTs were defined as RCTs with recruitment failure. 
The preplanned recruitment period was documented 
by the principal investigator before the start of the trial. 
Secondary outcomes included recruitment target not 
achieved within an extension period of at least 12 months 
and premature termination of the trial (defined as stop-
ping with including patients before the recruitment 
target was achieved). All studies that recruited during 
the COVID- 19 pandemic received 6 months extension of 
their recruitment period.

In all RCTs, we collected information on variables with 
a potential effect on recruitment failure, identified after 
a scoping review. We recorded variables at five levels; 
patient, doctor, participating centre, study organisation 
and study design (online supplemental appendix 1).

Statistical analysis
For the primary outcome, we used the planned recruit-
ment period as documented in the General Assessment 
and Registration form, a form that needs to be submitted 
to the ethical committee before actual start of the study. 
If we could not get access to this form, we retrieved this 
information from the main investigator and/or used the 
data mentioned in the protocol of the study. The actual 
recruitment period was calculated as the time between 
the first and last inclusion dates.

We checked the continuous potential variables with 
spline curve analysis. We dichotomised on the basis of the 
spline curve and used the median when the spline curve 
suggested a straight line. We used univariable logistic 
regression to evaluate the association between potential 
variables of recruitment failure and expressed these as 
ORs with corresponding 95% CIs.

To further explore the most relevant risk factors for 
recruitment failure, multivariable risk prediction model-
ling was done by using both forward and backward step-
wise logistic regression including all predictors at once 
(entry p=0.2 and exclusion p=0.1) and expressed these as 
adjusted ORs with 95% CI.

We used SPSS V.25 (IBM 2019, USA) software for all 
statistical analyses.
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Ethics approval
Our study focused on logistics and design issues and did 
not include patients as study participants. Consequently, 
we did not need ethical approval for this study.

Transparency statement
All authors had full access to all the data in the study and 
the corresponding author had final responsibility for the 
decision to submit for publication. The manuscript is an 
honest, accurate and transparent account of the study 
being reported, no important aspects of the study have 
been omitted, and any discrepancies from the study as 
originally planned have been explained.

Role of the funding source
This study was supported by a small departmental grant 
from the Centre for Reproductive Medicine, Amsterdam 
University Medical Centres, location AMC.

Public and patient involvement
No patients or members of the public were involved in 
this study.

RESULTS
Between 1 March 2003 and 1 December 2023, 189 studies 
started recruitment and were assessed for eligibility. Of 
these, 106 studies did not fulfil our inclusion criteria, 
such that in total 83 RCTs were included in the analyses 
(figure 1). Characteristics of the included studies are 
summarised in table 1. Fifteen RCTs did not have funding 
at all (18%). A more detailed list of all RCTs can be found 
as online supplemental appendix 2.13–89

Primary and secondary outcomes
In total, 46 of 83 RCTs (55%) did not achieve their 
targeted recruitment within the preplanned study period 
with a maximal extension period of 6 months (table 2). 
Recruitment was not achieved within the preplanned 

study period with a maximal extension period of 12 
months in 41 RCTs (49%). Of these 41 RCTs, 29 studies 
had a total recruitment period of up to 5 years, and 12 
RCTs finished their recruitment within 5–10 years.

Nineteen RCTs (23%) stopped prematurely due to 
recruitment issues. Of these 19 RCTs, 4 studies reached 
0%–10% of their recruitment target, 6 studies 10%–20%, 
2 studies 20%–30%, 5 studies 30%–60% and 2 studies 
reached 70%–80% of their planned recruitment target.

The mean recruitment period was 50 months (range 
12–96 months) for RCTs with recruitment failure versus 31 
months (range 12–91 months) for RCTs without recruit-
ment failure. Twenty- two RCTs had a recruitment period 
of over 48 months. The actual absolute recruitment rate 
was 4.5 inclusions per month in RCTs with recruitment 
failure compared with 18.5 inclusions per month in RCTs 
without recruitment failure (p<0.001).

Figure 1 Flow diagram of studies. *In four studies on advice 
of the Data Safety Monitoring Board due to potential safety 
issues, and in one study because of revised insights based 
on new evidence. **One study was a follow- up study of an 
RCT, three were implementation studies, one was a study 
to develop a decision tool, and one was a preference study. 
RCT, randomised controlled trial.

Table 1 Characteristics of the included studies

Characteristic N (%)

Research area

  Obstetrics 32 (38)

  Reproductive medicine 28 (34)

  Oncology 5 (6)

  (Uro)gynaecology 18 (22)

Tested intervention

  Drugs 20 (24)

  Surgery 20 (24)

  Infertility treatments 20 (24)

  Obstetrical treatments 12 (15)

  Gynaecological treatments 2 (2.4)

  Diagnostic strategy 6 (7.2)

Tested intervention

  Existing intervention 69 (83)

  New intervention 14 (17)

Tested intervention

  Only available in the study 17 (20)

  Available outside the study 66 (80)

  Blinding 18 (22)

  No blinding 65 (78)

Number of arms

  2 77 (93)

  >2 6 (7)

  Pilot study 17 (20)

  No pilot study 66 (80)

Recruiting centres

  Only Dutch centres 70 (84)

  Including foreign centres 13 (16)

  Funding 68 (82)

  No funding 15 (18)
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Potential variables of recruitment failure
The association of the potential variables with RCTs with 
recruitment failure, that is, RCTs that did not achieve 
their recruitment target within the preplanned study 
period with a maximal extension period of 6 months, is 
shown in table 3.

Variables associated with higher chances of recruitment 
failure were presence of a no- treatment arm, having a 
design with more than two arms, a compensation fee of 
less than €200 per included patient, funding of less than 
€350 000 and having more than four inclusion criteria. 
One variable associated with lower chances on recruit-
ment failure was a preceding pilot study. The most rele-
vant variables for recruitment failure in multivariable risk 
prediction modelling were presence of a no- treatment 
arm (OR 4.95, 95% CI 1.18 to 20.80), a compensation 

fee of less than €200 per included patient (OR 2.90, 
95% CI 1.02 to 8.25), funding of less than €350 000 (OR 
2.99, 95% CI 1.05 to 8.51), while a preceding pilot study 
lowered the risk for treatment failure (OR 0.21, 95% CI 
0.05 to 0.83).

When we compared the 41 RCTs that did not achieve 
their recruitment target within the preplanned study 
period with a maximal extension period of 12 months, 
with the 42 RCTs that completed recruitment within that 
period, the described associations with treatment failure 
remained comparable in direction and size.

The most relevant variables for stopping prematurely 
were the absence of a preceding pilot study and having 
a no- treatment arm. None of the 19 RCTs that stopped 
prematurely had performed a pilot study (0%), compared 

Table 2 Recruitment details in the studies with recruitment failure and those with successful recruitment

Recruitment failure (n=46) No recruitment failure (n=37) P value

Actual recruitment in years, mean (SD) 50 (20) 31 (12) <0.001

  0–1 years, n (%) 2 (5) 1 (3) <0.001

  1–2 years, n (%) 3 (5) 6 (16)

  2–3 years, n (%) 8 (18) 24 (69)

  3–4 years, n (%) 14 (29) 6 (13)

  >4 years, n (%) 19 (45) 0 0

Actual recruitment rate/month median (range) 4.5 (0.33–39) 18.5 (4–189) <0.001

Table 3 Association with potential variables

Recruitment

Failure (n=46) No failure (n=37) OR (95% CI) Adjusted OR (95% CI)*

Variables potentially associated with higher recruitment failure

  No treatment arm† 15 (33%) 3 (8%) 5.48 (1.45 to 20.77) 4.95 (1.18 to 20.80)

  Arms >2 5 (11%) 1 (3%) 4.39 (0.49 to 39.35)

  No funding versus funding 12 (26%) 3 (8%) 4.00 (1.04 to 15.45)

  Compensation <€200 30 (65%) 12 (32%) 3.91 (1.56 to 9.78) 2.90 (1.02 to 8.25)

  Funding <€350 000 31 (67%) 13 (35%) 3.82 (1.53 to 9.52) 2.99 (1.05 to 8.51)

  Inclusion criteria >4 17 (37%) 6 (16%) 3.03 (1.05 to 8.74)

  Participating centres >25 17 (38%) 12 (32%) 1.27 (0.51 to 3.16)

  Surgical intervention 14 (30%) 9 (24%) 1.17 (0.72 to 1.90)

Variables potentially associated with lower recruitment failure

  Pilot study 4 (9%) 13 (35%) 0.18 (0.05 to 0.60) 0.21 (0.05 to 0.83)

  New intervention 5 (11%) 9 (24%) 0.38 (0.12 to 1.25)

  Competing studies‡ 11 (24%) 13 (35%) 0.58 (0.22 to 1.51)

  Blinding 8 (17%) 10 (27%) 0.57 (0.20 to 1.63)

  Exclusion criteria <5 23 (50%) 23 (58%) 0.82 (0.32 to 2.09)

  Intervention available only in trial 9 (20%) 8 (22%) 0.88 (0.30 to 2.57)

Data are in n (%).
Statistically significant associations (P<0.05) are presented in bold.
*Applying both forward and backward stepwise logistic regression on all variables (entry p>0.2, exclusion p>0.1).
†In these RCTs, no treatment was provided, when in daily practice, treatment was the standard.
‡During the recruitment phase of these RCTs, there was another RCT that recruited patients with the same inclusion criteria.
RCT, randomised controlled trial.
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with 17 of the 62 RCTs that completed recruitment 
(27%). Ten of the 19 RCTs that stopped prematurely 
had a no- treatment arm (52%), compared with 8 of the 
64 RCTs that completed recruitment (12.5%) (OR 6.13, 
95% CI 1.98 to 19.06).

DISCUSSION
Main findings
In this nationwide cohort study, 46 of 83 included RCTs 
(55%) did not achieve their recruitment target within 
the preplanned study period with a maximal extension 
period of 6 months. RCTs that had a no- treatment arm, 
low funding and low financial compensation per included 
patient were at risk to experience this type of recruitment 
failure, while a preceding pilot study lowered this risk. On 
extension of the preplanned study period from 6 months 
to 12 months, 41 RCTs (49%) still did not achieve the 
preplanned recruitment target. Nineteen RCTs (23%) 
were stopped prematurely because of recruitment issues.

Strengths and limitations
Our study has a number of strengths. First, we investi-
gated recruitment failure in 83 RCTs embedded within 
the infrastructure of the Dutch Consortium for Women’s 
Health Research—and thus within one homogeneous 
discipline—with support and monitoring by the clin-
ical trial centre. This allowed us to standardise several 
important aspects, like trial management and logistics, 
data collection and data monitoring. Second, we were 
able to assess all variables with a potential association 
with poor recruitment as described in literature; type of 
investigation, placebo- controlled study, treatment versus 
no treatment, whether the intervention was new or only 
available in the trial, whether the study was blinded or if 
there were any competing RCTs, number of study arms, 
number of inclusion and exclusion criteria, whether 
a pilot study was performed, number of participating 
centres, and funding and compensation per included 
patient.

The main limitation of our study is the number of trials. 
Obviously, if we could have accessed an even larger cohort 
of trials, we might have been able to identify more poten-
tial variables for recruitment failure. Furthermore, our 
study was done within a standardised setting which may 
limit the generalisability as many RCTs are conducted in 
settings without such an infrastructure. A further limita-
tion may be that within our study we focused on objective 
variables, such as trial logistics and design issues. Other 
aspects, like patients’ or practitioners’ perspectives, which 
may affect recruitment as well were beyond the scope of 
our study.

In our trials, when the target number of patients was 
high, the prevalence was high as well. When writing up 
our protocol, it was decided that this prevalence should 
not be an input variable. We did a post hoc analysis and 
found no impact of target number on failure.

Interpretation
The design of a no- treatment arm where treatment is 
standard clinical practice was associated with recruitment 
failure. This design is particularly relevant, since we may 
be overtreating patients while we are actually in equipoise 
on whether the intervention is effective at all. Possibly, in 
this design specifically, the preference of the doctor or 
patient might play a role in the laborious recruitment. 
A no- treatment arm was also associated with stopping 
prematurely, supporting its relevance as a risk factor. In 
our study, 10 (52%) of 19 RCTs that stopped prematurely 
had a no- treatment arm where current clinical practice 
treatment is expected.

Not very surprisingly, the lack of funding and compen-
sation fee per included patient (lack of funding and low 
funding) were associated with recruitment failure. Twelve 
studies with recruitment failure had no funding at all, 
compared with three studies without recruitment failure. 
Along with our finding that extending the recruitment 
period from 6 months to 12 months did only slightly 
increase the number of RCTs achieving their preplanned 
sample size, this has significant clinical, logistical and 
financial implications. RCTs may reach their recruitment 
target, but in 12 RCTs in our study, recruitment took up 
to 10 years. It implies that when recruitment is doomed to 
fail, it may reach its required sample size in the end, but 
at the expense of a lot of endurance and extra funding 
by a willing sponsor. On the other hand, RCTs can still be 
of extreme clinical importance if the research question 
is—and remains—relevant. This is shown by a trial that 
investigated low- molecular- weight heparin in women with 
recurrent pregnancy loss and inherited thrombophilia, 
which took seven and a half years years to recruit, but 
results were eagerly awaited and eventually published in a 
high impact journal.15

A preceding pilot study lowers recruitment failure, 
while a study design with more than two arms or more 
than four inclusion criteria might increase the chance of 
recruitment failure, although with a wide CI, perhaps due 
to small numbers. We believe that conducting a prelimi-
nary pilot study can help identify and address potential 
challenges before the actual study begins. Our results 
furthermore suggest that a study design involving more 
than two arms or over four inclusion criteria may compli-
cate the recruitment process excessively. In a review of 
the literature on factors limiting the quality and progress 
of RCTs not hampered by recruitment failure, a straight-
forward study protocol and data collection as well as 
careful planning were also identified as key factors for 
completion.90

A competing study was not associated with a lower 
chance on recruitment failure, which is the opposite of 
what we expected. We hypothesise that when more RCTs 
in the same field are recruiting patients at the same time, 
clinicians are more aware of the possibility of including 
patients in a particular RCT, or when one RCT recruits 
rapidly, this might be ‘contagious’ for the other RCTs.
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It is important to note that our results should not with-
hold clinicians from conducting RCTs. Investigating the 
efficacy and safety of treatments and providing robust 
evidence can be of the utmost importance. Although it is 
known that the results of randomised and non- randomised 
studies have a good correlation, non- randomised studies 
tend to show larger treatment effects, and thus observa-
tional studies can be a good adjunct to RCTs, but they 
cannot replace them.91 92 More importantly, our study also 
shows that RCTs with recruitment that takes many years 
may answer highly relevant clinical questions and can 
truly make a big difference in the clinical field. Principal 
investigators, sponsors and all who are participating in an 
RCT should be aware of the variables associated with poor 
recruitment, and that with dedication and persistence the 
RCT could be successfully completed and published.

Further research on how to improve recruitment efforts 
and increase the success of obstetrical and gynaecolog-
ical RCTs is needed. It would also be relevant to explore 
differences in infrastructure and funding rules and 
whether these influence recruitment success. Addition-
ally, future research should investigate the perspectives 
of both patients and practitioners on why participants 
decline to join RCTs. This research could consider factors 
such as treatment preferences, as well as patients’ fear, 
anxiety, mistrust in research, and challenges faced by low- 
income and non- English- speaking groups.

Conclusion
To conclude, RCTs with a no- treatment arm, low funding 
and low financial compensation per included patient are 
more likely to experience recruitment failure, while a 
preceding pilot study lowers this chance. We propose that 
investigators and grant providers consider these issues 
before the start of the actual recruitment of the study, 
to improve the chances of recruitment success. If a rele-
vant trial is destined to have a suspected long recruitment 
period, it seems wise to ponder on the question whether 
to start the trial, or to accept a longer recruitment period 
with all its consequences.
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