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Abstract

Objectives: We operationalized a research usefulness tool identified through literature searches and consensus and examined if ran-
domized controlled trials (RCTs) addressing preterm birth prevention met predefined criteria for usefulness.

Study Design and Setting: The usefulness tool included eight criteria combining 13 items. RCTs were evaluated for compliance with
each item by multiple assessors (reviewer agreement 95—98%). Proportions of compliances with 95% confidence interval (CI) were calcu-
lated and change over time was assessed using = 2010 as a cutoff.

Results: Among 347 selected RCTs, published within 56 preterm birth Cochrane reviews, only 36 (10%, 95% CI = 7—14%) met more
than half of the usefulness criteria. Compared to trials before 2010, recent trials used composite or surrogate (less informative) outcomes
more often (13% vs. 25%, relative risk 1.91, 95% CI = 1.21—3.00). Only 16 trials reflected real practice (pragmatism) in design (5%, 95%
CI = 3—7%), with no improvements over time. No trials reported involvement of mothers to reflect patients’ research priorities and out-
comes selection. Recent trials were more transparent.

Conclusion: Few preterm birth prevention RCTs met more than half of the usefulness criteria but most of usefulness criteria are
improving after 2010. Use of informative outcomes, patient centeredness, pragmatism and transparency should be key targets for future
research planning. © 2023 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
Data availability: Data as well as code will be shared at an open access

platform within 3 months after publication (e.g., osf.io).

Details of ethical approval: No approval was needed for this project as
it did not involve human or animal subjects.

Funding: The study was funded by a grant from the Netherlands Orga-

Research varies in value for clinical practice, with sub-
stantial waste in the evidence pipeline [1,2]. Most current
tools focus on completeness of reporting [3,4] which helps
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the readers in critical appraisal after the research has been
conducted and analyzed. However, this does not capture
whether research has the potential to be useful. It can be
argued that usefulness needs to be considered at the design
phase, so that study findings have the best potential to
benefit patients.
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What is new?

Key findings
e One tenth of trials in preterm birth meets at least
half of the usefulness items evaluated.

What this adds to what was known?

e Recent trials (published from 2010 onwards) have
an increase in composite or surrogate (less infor-
mative) outcomes.

What is the implication and what should change

now?

e Use of informative outcomes, patient centeredness,
pragmatism and transparency should be key targets
for future research planning.

A 2016 article [5] highlighted the need to capture use-
fulness at the question, design, and planning phase of the
study. This way, it will be possible to know prospectively
whether undertaking a particular study will upon comple-
tion have the potential to improve outcomes. Our group
previously proposed a comprehensive, simple tool that
captures usefulness features in eight criteria with 13
items [6].

A search in Medline and Google Scholar (March 2021)
using the terms “Usefulness” and ‘““Randomised Controlled
Trial” provided 15,473 results. After title and abstract
screening we found only one publication discussing useful-
ness in medical research [5] but no other publication dis-
cussing the usefulness of the randomized controlled trials
(RCTs) themselves, rather the usefulness of the interven-
tion under study.

Here, we aimed to operationalize the developed research
usefulness tool collating published criteria and examined if
RCTs addressing preterm birth (PTB) could be considered
potentially useful. By evaluating these eight criteria con-
sisting of 13 items, we aimed to assess the current status
of research regarding its usefulness, the evolution of its use-
fulness over time, and where potential improvement is
needed.

PTB is a biomedical research topic that has a major
global health burden [7,8] and a fairly mature track record
of research performed over many decades. Reducing PTB
is a top health priority, and there is a large number of RCTs
focusing on PTB prevention published to date. However,
these trials have been reported to provide only limited guid-
ance on how to deal best with PTB [9]. Mapping their use-
fulness would be helpful for understanding the status quo to
give guidance on specific elements that need attention in
designing future PTB trials.

Box 1 Usefulness tool and details on the eight
criteria combining 13 items [6].

Usefulness criteria

For appraisal of randomized controlled trials

Goal: To provide a checklist that can help to
inform researchers, patients, peer reviewers, journal
editors, guideline developers and policy makers about
the usefulness of an intervention study to inform clin-
ical practice.

Practical use: For each criterion, there is one ques-
tion to be answered, except for the second criterion,
with two questions, and the last criterion, for which
there are six separate questions to be answered. There
will be no combined scoring as all individual criteria
have their own perspective of usefulness information.

Note: Some criteria are operationalized here for
specific application in preterm birth. Some aspects
may need to be modified for operationalization in
other areas of clinical trials.

1. Problem base: Is there a health problem that is big/
important enough to fix?*

What proportion is born <37 weeks in the study
population?

2. Context placement: Has prior evidence been sys-
tematically assessed to inform (the need for) new
studies?

Is there already a systematic review available be-
ing cited in the paper?

or

Have the authors done a systematic review as part
of the paper?

3. Information gain: Is the proposed study large and
long enough to be sufficiently informative?

Does it have 80% power for a clinically relevant
primary outcome (clinically relevant: not being a
composite or surrogate outcome) for a difference
that can be deemed to be clinically important?”

4. Pragmatism: Does the research reflect real life? If
it deviates does this matter?

Do authors claim pragmatism (words in the manu-
script could be ‘““pragmatic, naturalistic, real life,
generalizable, simple large trials, mega trial’")
without an obvious violation of pragmatism?°

5. Patient centeredness: Does the research reflect top
patient priorities?
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Does the trial state details of patient research prior
and/or during trial design to influence chosen in-
terventions and/or outcomes?

6. Value for money: Is the research worth the
money?

Is there a “value of information” analysis or
“budget impact calculation” that was done before
starting the trial?

7. Feasibility: Can this research be done?

Has the trial reached >90% of the calculated sam-
ple size?

8. Transparency: Are methods, data, and analyses
verifiable and unbiased in terms of transparency?

8a. Has the trial been preregistered online?

8b. Has the full trial protocol been published prior
to trial commencement?

8c. (if 8b is yes) Has the trial protocol been
adhered to (or, if not, changes and reasons
have been detailed/explained)?

8d. Has the trial’s funding (or none if not appli-
cable) been clearly stated?

8e. Have the authors’ conflicts of interest (or none
if not applicable) been clearly stated?

8f. Are the study’s raw data freely available (there
is a statement in the manuscript about individ-
ual data being available—not necessarily on-
line-)?

*This question would have to be different in each
type of condition/disease, taking note that the com-
mon denominator is the burden of disease. In case
of preterm birth the incidence of babies born <
37 weeks is a close surrogate in the study population
involved. In case of an intervention study, one should
consider the proportion in the control arm. Note:
there is no definite “good” or ‘“bad” in this useful-
ness item

"In cases of clearly post hoc power calculations
this can be seen as no information gain. Surrogate
outcomes are defined as outcomes that reflect a prior
state to the main outcome of interest (e.g., cervical
dilation instead of delivery, blood levels instead of
relevant condition/disease/health state.

“Trials are obviously not pragmatic if they are (1)
single-center; (2) blinded (patients and physicians,
except for blinding assessors of outcome) or placebo
controlled; (3) addressing a new intervention or new
indication. In most trials it is very difficult or impos-
sible to assess the full PRagmatic Explanatory Con-
tinuum Indicator Summary (PRECIS) scale of items
without involving the authors of the original article.
In case the PRECIS scale has been fully assessed
for a trial by its authors, it will be recorded. Note:

there is no definite “good” or “bad” in this useful-
ness item as not all clinical research questions require
a pragmatic trial design approach, and typically it is
reasonable to do some explanatory trials before
venturing into  proving usefulness  through
pragmatism.

2. Methods

2.1. Development of the usefulness tool and assessment
of clinical research value using this tool

We searched in Medline and Google Scholar (March
2021) using the terms ‘‘Usefulness” and ‘“‘Randomised
Controlled Trial” to identify items that are important to
assess usefulness in clinical research. Of the 15,473 results
we identified only one article highlighting usefulness of
clinical research itself (rather than usefulness of the inter-
vention examined in the trial). Eight specific criteria of use-
fulness were elaborated on/developed in this identified
article [5]. These eight features were then discussed within
a steering group consisting of two epidemiologists (P.B.
and J.I.) and four clinicians in the field of obstetrics and gy-
necology trained in epidemiology (J.H., Z.A., M.O.,
B.W.M.). After discussion and consensus among all group
members, a usefulness appraisal checklist consisting of
eight criteria combining 13 items was developed
(Appendix B). A commentary article provides more
detailed rationale behind each item [6]. Details on how
we have operationalized the 13 items can be seen in Box 1.

2.2. Study sample randomized trials in preterm birth

Our protocol and details on the search strategy can be
found in PROSPERO, International prospective register of
systematic reviews (CRD42019153728). We used the
search strategy of a previously published Cochrane um-
brella review, systematically assessing all Cochrane re-
views evaluating interventions to prevent PTB in
pregnancy (Appendix A), performed on November 2,
2017 [9]. We last updated this search on November 14,
2019. Reviews were included if they prespecified or re-
ported PTB as an outcome, with PTB defined as birth
before 37 weeks’ gestation. The population studied in this
project are pregnant women with a singleton or multiple
pregnancy without signs of preterm labor and irrespective
of risk status for PTB or comorbidities. Interventions that
assessed PTB as an indirect effect of their intervention
(e.g., insulin treatment vs. metformin in diabetic pregnant
women) were included. Interventions to prevent miscar-
riage were excluded.

Progesterone is the most studied drug intervention on
PTB prevention. However, we found no update of the
2013 Cochrane review on this subject in singleton pregnant
women [10]; therefore, we decided to include the most
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recent Individual Participant Data (IPD) meta-analysis proj-
ect on progesterone (EPPPIC) as we assumed that this proj-
ect might be the reason for the lack of update from
Cochrane [11].

After selection of Cochrane reviews, we included the
RCTs regardless of language, provided that full-text arti-
cles were available. We focused on RCTs included in Co-
chrane reviews, since these trials have already been
systematically searched and screened by Cochrane re-
viewers. One reviewer screened the titles and abstracts
of all retrieved reports to exclude any obvious reports
of noneligible trials.

2.3. Data extraction

For each trial, we extracted the journal name, dates of
publication and extracted general characteristics reported
in the trial and details on the study group. Two reviewers
(among J.H., L.D. and C.A.) independently assessed each
full text using a standardized usefulness data extraction
form. After duplicate extraction of 50 RCTs the overall in-
teragreement was 98% (J.H. and L.D.) and 95% (J.H. and
C.A.), with the item ““information gain’ scoring the lowest
interagreement (93%). Any discrepancies were resolved by
consensus and discussion with a fourth team member (J.1.).
After a second round of 40 duplicate extractions the inter-
agreement was stable at 98% with improvement for the
item “information gain” to 95%. Any ambiguous item dur-
ing the remaining data extractions was discussed in detail
within the group.

2.4. Statistical analysis

Descriptive analyses report percentages (with 95% con-
fidence interval [CI]), medians (with interquartile range
[IQR]) or means (with standard deviation). We performed
two subgroup analyses. First, we compared the eight indi-
vidual usefulness criteria in studies reported before 2010
and between 2010 and 2019. These time cutoffs were cho-
sen as we expected a clear improvement on at least the
transparency features due to a wide range of initiatives that
started after the millennium. The trial register clinicaltrials.
gov was launched in 2000 and the International Committee
of Medical Journal Editors (ICMJE) started demanding
registration of trials before submission to ICMIJE journals
in 2005; icmje.org). The comparative analysis compared
both time frame using risk ratios (RRs) with 95% CI. Sec-
ond, we assessed the impact factor (IF) of journals using
the Web of Science Journal Citation Report 2019 and pre-
specified a “high” IF at a cut-off of =4.0 and “low” IF
when <4 [12]. This cutoff was chosen to include the top
specialty journals in obstetrics and gynecology in the
“high” group (e.g., Obstetrics and Gynecology, British
Journal of Obstetrics and Gynecology). We expected the
most recent RCTs (reported between 2010 and 2019) pub-
lished in high impact journals to perform better in some of

the usefulness features compared to those in lower impact
journals. Third, we stratified articles by whether or not
there was a statistically significant result (P < 0.05) in
(at least one) primary outcome. Finally, we counted for
each trial for how many of the 13 usefulness items it satis-
fied to provide an overview on the number of trials meeting
at least half (7/13) of the items.

3. Results

We identified 57 eligible Cochrane systematic reviews
and 1 IPD meta-analysis focusing on primary or secondary
PTB prevention in pregnant women containing 373 poten-
tially eligible RCTs (Fig. 1). These Cochrane reviews were
published between 2006 and 2019 (median year 2017).
From the 373 eligible RCTs, we were able to include 347
RCTs for data extraction (Fig. 1) coming from 56 reviews
(See Appendix C for overview of included systematic re-
views and RCTs). These 347 RCTs were published be-
tween 1967 and 2019. The 347 RCTs randomized
381,675 participants in all continents, with a higher number
of trials performed in North America (n = 92 trials,
n = 82,241 randomized women) and Europe (n = 93 trials,
n = 56,653 women) and an increase of trials coming from
Asia (n = 68 trials, n = 95,345 women) with a steep rise
after the millennium (Appendix D, Figure 1).

There were 212 RCTs published before 2010
(n = 241,675 randomized women), 135 RCTs between
2010 and 2019 (n = 140,005 randomized women). General
characteristics of the total RCTs sample and stratified by
the three time periods are shown in Table 1. Stratification
by impact factor and by publication year before 2010
and =2010 among high impact factor publications are
shown in supplementary material (Appendix E, Table 1).

4. Interventions

Out of 347 trials, 104 (30%) assessed treatments primar-
ily on PTB prevention and 243 trials (70%) stated PTB as
one of their secondary aims (Appendix F, Table 2).

4.1. Usefulness features

Table 2 provides an overview of binary usefulness fea-
tures among all PTB trials (n = 347) and according to pub-
lication year <2010 and =2010. In supplementary
material (Appendix G, Table 3) more details are shown,
split by different subgroups (impact factor, primary
outcome with significant P-value or not)

4.1.1. Problem base

The incidence of PTB <37 weeks in the control or pla-
cebo groups of the trials varied from 0 to 100% with a me-
dian of 13.7% (IQR: 7—30%). This median is comparable
with the worldwide incidence of PTB of 11.1% [7], but
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the range covers the full spectrum, including very low risk,
high risk, and very high risk populations (i.e., triplet
pregnancies).

4.1.2. Context placement

A total of 183 of 347 trials (53%, 95% CI = 47—58%)
justified the importance of their study in context of previous
systematic reviews (n = 99/135 [73%] 95% CI = 65—80%
published =2010). Among which 18 of 347 trials (5%,
95% CI = 3—8%) performed a systematic review as part
of their study or included and updated meta-analyses.

4.1.3. Information gain

Information gain was deemed to be present in 189 of
347 trials (55%, 95% CI = 49—60%). Absence of power
calculations decreased from 67 of 212 trials (32%) among
those published before 2010 to 28 of 135 trials (21%)
among those published =2010 (RR: 0.64, 95% CI =
0.44—0.93) (Table 1). However, from the 247 trials report-
ing a power calculation, calculations were incomplete and
thus uninformative in 106 (43%, 95% CI = 40—50%). Ex-
amples of noninformative power calculations: “we aimed
for 80% power with an o of 0.05 and a B of 0.20”, inco-
herent information “32 infants are necessary to reach a po-
wer of 0.05% at the 80% confidence level”, or incomplete
reporting on the expected (absolute or relative) proportions
of the primary outcome with and without the intervention
“we aimed for a 20% difference”. The aimed differences
for prolongation of gestational age varied from 3 days till
14 days (Appendix H, Table 4). Use of composite or surro-
gate outcomes increased from 28 of 212 trials (13%) before
2010 to 34 of 135 trials (25%) =2010 (RR: 1.91, 95% CI
= 1.21-3.00).

4.1.4. Pragmatism

A total of 16 of 347 trials (5%, 95% CI = 3—7%) em-
ployed a pragmatic design, with no difference over time
in their relative frequency.

4.1.5. Patient centeredness and value for money

No trials reported involvement of mothers to reflect pa-
tients’ top priorities in research questions or outcomes used.
No value of information analysis was reported in any final
manuscript.

4.1.6. Feasibility

There were 113 of 347 trials (33%, 95% CI = 28—38%)
that did not report their intended sample size, while 34 of
347 trials (10%, 95% CI = 7—13%) were unable to recruit
their intended sample size (not counting Data and Safety
Monitoring Board interference because of clear benefit or
harm, n = 5).

4.1.7. Transparency

A total of 93 of 135 trials (69%, 95% CI = 61—75%)
published 2010 were registered, and a total of 36 of 135 tri-
als (27%, 95% CI = 20—36) were preregistered (registra-
tion before randomization of first patient). Change over
time using =2010 as a cutoff shows an increase from
0.4% vs. 39%, RR: 57, 95% CI = 8—408%. Protocols were
available in 21 of 135 trials (15%, 95% CI = 10—22%).
Change over time shows an increase from 0.5% to 15%,
RR: 33, 95% CI = 4—242%. Data sharing statement was
reported in 10 of 135 (7%, 95% CI = 4—14%) trials
=2010 with an increase from 2% to 7%, RR: 3, 95% CI
= 1-9%.

-‘5 PIndi'vi.dual Search Cochrane Datakzislez ;)f Systematic Reviews Excluded Systematic Reviews (SR) (n=1060)

8 articipant n= : N=855 records first search not related to PTB

g Data on (n=898 records first search 2017) _

€ N=205 records update search

8 | | progesterone (n= 223 records updated search 2019) Not preterm birth outcome in SR (n=36)

] n=1 »| Not pregnant population/newborn (n=117)
Miscarriage, symptomatic PTB, labor (n=21)

2 4 Umbrella reviews (n=7)

§ Remaining records after screening title SR Duplicates (n=24)

S (n=61)

Excluded SR (n=2)

g 1 " No data preterm birth outcome (n=2)

z Remaining records after screening full text SR Excluded RCT (n=136), (SR n=2)

3 i SR eligible (n=60) with n=506 RCT’s Double (n=79)

=)

w 1 »|  No preterm birth outcome (n=57)

—— | N=370Ieligible RCT's (SR n=58) | Excluded RCT (n=23), SR (n=2)

2 ! [ > | Abstract/letter editor (n=11)

3 ‘ Studies included in Usefulness analysis l :’::lntsT:ttiZ:tni\ia;l\?atzll:b(lr:(lnl-)l)

£ N=56 included SR -

‘ N=347 included RCT’s l

Fig. 1. Flow chart of included randomized controlled trials in preterm birth from (Cochrane) Systematic Reviews. (For interpretation of the refer-
ences to color in this figure legend, the reader is referred to the Web version of this article.)
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Table 1. Characteristics of included randomized controlled trials (total) and stratified by publications yr

Characteristic

Total (n = 347)

Yr <2010 (n = 212)

Yr 2010—2018 (n = 135)

Journal type
General medical
Specialty O and G

Specialty other

Journal impact factor median (IQR)

High impact factor (=4)
Low impact factor (<4)
No impact factor
Pilot studies
Continents patient inclusion
Africa
Asia
Australia
Europe
North America
South America
International
Number of authors median (IQR)
Group name only
=2
3-10
=11
Single-center”
Multicenter
Median (IQR)
Interventions
Drug
Surgery/procedure
Device
Participative intervention
Organization of care
Screening
Comparator(s)
Placebo
Usual care
Drug
Surgery/procedure

Participative intervention

Sample randomized median (IQR)

<50

50—99
100—499
500—999
1,000—4,999
>5,000

Inclusion time in days median (IQR)

No power calculation available
Any power calculation available
Complete

88 (25.4%)
171 (49.3%)
88 (25.4%)
5.2 (2.6—6.6)
204 (58.8%)
111 (32%)

32 (9.2%)

10 (2.9%)

27 (7.8%)
68 (19.6%)
25 (7.2%)
93 (26.8%)
92 (26.5%)
20 (5.8%)
22 (6.3%)
6 (4-9)

6 (1.7%)
15 (4.3%)
265 (76.4%)
61 (17.6%)
179 (51.6%)
166 (47.8%)
5 (3—15)

222 (64%)
15 (4.3%)
4 (1.2%)
40 (11.5%)
54 (15.6%)

12 (3.5%)

144 (41.5%)
151 (43.5%)
46 (13.3%)
1 (0.3%)
5 (1.4%)
242 (106—802)
18 (5.2%)
51 (14.7%)
154 (44.4%)
52 (15%)
60 (17.3%)
12 (3.5%)
823 (547—1,154)
100 (28.8%)
247 (71.2%)
141 (57.1%)

58 (27.4%)
114 (53.8%)
40 (18.9%)
5.2 (2.8-6.6)
139 (65.6%)
58 (27.4%)
15 (7.1%)
6 (2.8%)

14 (6.6%)
32 (15.1%)
19 (9%)
52 (24.5%)
67 (31.6%)
14 (6.6%)
14 (6.6%)
5 (4-7)

6 (2.8%)
12 (5.7%)
169 (79.7%)
25 (11.8%)
117 (55.2%)
93 (43.9%)
6 (3—14)

124 (58.5%)
15 (7.1)

1 (0.5%)
21 (9.9%)
41 (19.3%)
10 (4.7%)

89 (42%)
100 (47.2%)
20 (9.4%)
1 (0.5%)
2 (0.9%)
250 (108—966)
15 (7.1%)
29 (13.7%)
87 (41%)
30 (14.2%)
42 (19.8%)
9 (4.2%)
823 (580—1,096)
71 (33.5%)
141 (66.5%)
87 (61.7%)

30 (22.2%)
57 (42.2%)
48 (35.6%
5.0 (2.2—6.6)
65 (48.1%)
53 (39.3%)
17 (12.6%)
4 (3%)

13 (9.6%)
36 (26.7%)
6 (4.4%)
41 (30.4%)
25 (18.5%)
6 (4.4%)
8 (5.9%)
6 (5—11)

0 (0%)

3 (2.2%)
96 (71.1%)
36 (26.7%)
62 (45.9%)
73 (54.1%)

5 (2—-16)

98 (72.6%)

0 (0%)

3 (2.2%)
19 (14.1%)
13 (9.6%)

2 (1.5%)

55 (40.7%)
51 (37.8%)
26 (19.3%)
0 (0%)
3 (2.2%)
215 (105—747)
3 (2.2%)
22 (16.3%)
67 (49.6%)
22 (16.3%)
18 (13.3%)
3 (2.2%)
822 (519-1,278)
29 (21.5%)
106 (78.5%)
54 (50.9%)

(Continued)
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Characteristic

Total (n = 347)

Yr <2010 (n = 212)

Yr 2010—2019 (n = 135)

Relative/Absolute risk diff

Differences means

Power only
Primary outcome reported
Significant primary outcome®
DSMB reported
Ethics approval reported
Funding source

Public/Not for profit

Private/Industry
Both

No funding
Unclear

Nonreported

38 (15.4%)
58 (23.5%)
11 (4.5%)
256 (73.8%)
151(43.5%)
84 (24.2%)
292 (84.1%)

210 (60.5%)
19 (5.5%)
17 (4.9%)

5 (1.4%)
3 (0.9%)
93 (26.8%)

19 (13.5%)
28 (19.9%)
7 (5.0%)
139 (65.6%)
97 (45.8%)
43 (20.3%)
108 (84.9%)

116 (54.7%)
16 (7.5%)
14 (6.6%)

1 (0.5%)
3 (1.4%)
62 (29.2%)

18 (17%)
30 (28.3%)
4 (3.7%)
117 (86.7%)
54 (40%)
41 (30.4%)

112 (83%)

94 (69.6%)
3 (2.2%)
3 (2.2%)
4 (3%)

0 (0%)

31 (23%)

Abbreviations: IQR, interquartile range; DSMB, data and safety monitoring board.

@ No trial reported harm in their main conclusion.
b

A total of 253 of 347 trials (73%, 95% CI = 68—77%)
reported funding sources and 149 of 347 (43%, 95% CI =
38—48%) reported on conflicts of interest.

4.2. Subgroup analyses

Publications in high impact journals (impact factor =4)
on and after 2010 vs. low impact journals on and after 2010
showed higher rates of information gain (45/65 [69%] vs.
31/70 [44%]; RR: 1.56, 95% CI = 1.15—2.13) and trans-
parency features: trial registration (60/65 [92%] vs. 33/70
[47%]; RR: 1.96, 95% CI = 1.51—2.53), and published
protocols (17/65 [26%] vs. 4/70 [6%]; RR: 4.58, 95% CI
= 1.62—12.9). However, only 34 of these 65 high impact
journal publications (52%, 95% CI = 40—64%) reported
a complete power calculation and 17/65 (26%, 95% CI =
17—37%) used a surrogate and/or composite outcomes as
their primary outcome (Appendix G, Table 3). All exam-
ples of surrogate outcomes are listed in Appendix I.

A total of 256/347 trials (74%) reported a primary
outcome of which 97/256 (38%) reported a statistically sig-
nificant result (P < 0.05) in the primary outcome(s). Trials
with a nonsignificant finding in the primary outcome(s)
most frequently satisfied several usefulness criteria,
compared to trials with a significant finding in the primary
outcome. This is most prominently for protocol availability
(RR: 2.0, 95% CI = 0.78—5.35) (Appendix G, Table 3).

4.3. Usefulness overall

Among 347 RCTs only 36 of trials (10%, 95% CI =
7—14%) met half of the usefulness criteria (Fig. 2) of which
2 of 212 (0.9%) trials were published before 2010 and 34 of
135 (25%) trials were published between 2010 and 2019
(Fig. 2).

n = 2 (0.6%) of studies it was not described if it was a multicenter or single-center study.

5. Discussion
5.1. Main findings

We operationalized a research usefulness tool and exam-
ined if RCTs addressing preterm birth prevention met pre-
defined criteria for usefulness. Among 347 RCTs in PTB,
many usefulness features were not met, with only 10% of
trials meeting half or more of the items evaluated.
Exploring the change in usefulness over time, most useful-
ness transparency features started to appear after the year
2000 and became more prominent after 2010. We found
no substantial change in information gain, except for higher
impact journals, which increased their information gain by
more complete reporting of power calculations, but in re-
turn more surrogate and composite outcomes as primary
outcome were used. There was a remarkable absence of pa-
tient centeredness and value for money assessments, and a
very low percentage of pragmatic trial designs.

5.2. Strength and limitations

This is the first study that provides the empirical applica-
tion of a practical tool to assess aspects related to usefulness
of clinical research in an entire field. We could demonstrate
the practical use of this tool, and also provide a relevant
overview on usefulness in the field of PTB research.

There are some limitations that need to be addressed.
First, RCTs included in Cochrane reviews do not represent
all RCTs on PTB prevention. However, pregnancy is the
earliest field systematically addressed by Cochrane and its
coverage of relevant trials is probably very high.

Second, usefulness data collection depends on the com-
plete and faithful reporting of those features in published
articles. One can, for example, argue that ‘““value for
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Table 2. Usefulness criteria overall and according to publication yr <2010 and between 2010 and 2019

Usefulness Total (N = 347) Yr <2010 (N = 212) Yr 2010-2019 (N = 135)

1. Problem base®

2. Context placement reference to SR 183 (52.7%) 84 (39.6%) 99 (73.3%)
SR reported same population 138 (75.4%) 62 (73.8%) 76 (76.8%)
SR reported different population 45 (24.6%) 22 (26.2%) 23 (23.2%)
Context placement SR and/or MA as 18 (5.2%) 10 (4.7%) 8 (5.8%)

part of paper

3. Information gain present 189 (54.5%) 113 (53.3%) 76 (56.3%)
No information gain and reasons: 158 (45.1%) 99 (46.7%) 59 (43.7%)
No power calculation 84 (53.2%) 67 (67.7%) 28 (47.5%)
Retrospective power calculation 11 (7.0%) 11 (11.1%) 0 (0%)
Surrogate outcome 32 (20.3%) 14 (14.1%) 18 (30.5%)
Composite outcome 15 (9.5%) 5 (5.1%) 10 (16.9%)
Combination of the above® 16 (10.1%) 2 (2%) 3(5.1%)

4. Pragmatism 16 (4.6%) 10 (4.7%) 6 (4.4%)
Obvious violation of pragmatism® 4 (25%) 3 (30%) 1(16.7%)

5. Patient centeredness 0 (0%) 0 (0%) 0 (0%)

6. Value for money 0 (0%) 0 (0%) 0 (0%)

7. Feasibility
Yes 195 (56.2%) 106 (50%) 89 (65.9%)
No info (no sample size reported) 113 (32.6%) 81 (38.2%) 32 (23.7%)
Not feasible and reasons 39 (11.2%) 25 (11.8%) 14 (10.4%)
Pilot study 4 (10.3%) 2 (8%) 2 (14.3%)
DSMB interference® 13 (33.3%) 8 (32%) 5 (35.7%)
Low recruitment speed 12 (30.8%) 8 (32%) 4 (28.6%)
Funding 5(12.8%) 3(12%) 2 (14.3%)
No reason given 5(12.8%) 4 (16%) 1(7.1%)

8. Transparency

Trial registration® 120 (34.6%) 27 (12.7%) 93 (68.9%)

8a. Preregistration trial 37 (30.8%) 1(3.7%) 36 (39.1%)

8b. Protocol published 22 (6.3%) 1 (0.5%) 21 (15.2%)

8c. Any comment on adherence to 11 (50%) 1 (100%) 10 (50%)
protocol

8d. Funding registration 253 (72.9%) 149 (70.3%) 104 (77%)

8e. Conflict of interest stated 149 (42.9%) 43 (20.3%) 106 (78.5%)
Conflict of interest present’ 35 (23.5%) 11 (25.6%) 24 (22.6%)

8f. Statement on the availability of data® 15 (4.3%) 5 (2.4%) 10 (7.4%)
Statement of availability of code 2 (0.6%) 0 (0%) 2 (1.5%)

Abbreviation: DSMB, data and safety monitoring board; SR, systematic review; MA, meta-analysis..

@ Problem base: Incidence PTB <37 wk median (IQR): 13.7% (7.2—30%). Range: 0—100%, Incidence PTB <34 wk median (IQR): 0.3%
(3.4—19.4%). Range 0—100%.

® Combination of surrogate or composite outcome with no or retrospective power calculation. Power calculations that were incomplete were
scored as “‘information gain present’’.

¢ Violation of pragmatism: placebo controlled trial n = 1, single-center trial n = 2, blindation of assessors n = 1 trial.

4 DSMB interference reasons: harm n = 3 (all tree trials showed in final analysis no signs for harm anymore), clear effectiveness n = 2, futility
n=8.

€ Trial registration: n = 66 (54.1%) Clinicaltrials.gov, n = 26 (21.3%) ISRCTN, n = 8 (6.6%) ACTNR, n = 8 (6.6%) IRCT, n = 7 (5.7) mul-
tiple registries, n = 7 (5.7%) other registries like Clinical Trials Registry of India (CTRI) Dutch Trial Register (NTR), EU Clinical trial Register,
German trial registry (DRKS), Pan African Clinical Trial Registry (PACTR), Randomized Clinical Trial Latin-American Register. No traceable trial
registry (n = 1).

f Conflict of interest present: “‘yes” in case authors state a conflict of interest in the “conflict of interest’” section, or by report in “authors
contribution or financial discloser” or evident by affiliation of the author (e.g., working directly in private sector related to the research topic).

g Details on statement of availability of data: No sharing n = 2, Through authors n = 7, Through authors and universities after 3 years n = 5,
Through authors with ethical approval n = 2.
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Fig. 2. (A), Number of trials meeting 0—13 usefulness criteria. (B), Number of trials meeting 0—13 usefulness criteria stratified by year <2010
and 2010—2019. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)

money”’ considerations might be described by the research
group in their funding application and not in their published
articles. Therefore, an underestimation of the prevalence of
this item is possible. Conversely, some items may be over-
estimated, for example, power calculations may have been
added post hoc and some multicenter, unmasked trials of
existing interventions may still violate pragmatism, con-
trary to authors’ claims, and therefore our estimate of the
proportion of pragmatic trials is an upper bound.

Third, the usefulness criteria are not meant as a ‘“‘check-
box” to ensure high quality and low bias. A study scoring
“high” in all usefulness items can still provide highly
biased or even false data. Also, some usefulness items are
not always ‘“good” or “bad”. One such example is prag-
matism. Not all clinical research questions require a prag-
matic trial design [13] and typically, it is reasonable to do

some explanatory trials before venturing into proving use-
fulness through pragmatism [6].

It is therefore important to acknowledge that a study is not
useless if only few usefulness criteria are met. A study scoring
low in some or many usefulness criteria may very well add
information to the evidence pipeline. However, the added in-
formation of the study might be substantially higher when the
usefulness items are taken into consideration.

Fourth, the scoring of usefulness might not be always a
representation of the reality of the trial. Although the three
reviewers were very consistent and with a high interagree-
ment, the researchers were dependent on the reporting in
the manuscripts.

Fifth, for information gain we used an approach focused
on power calculations and use of relevant outcomes. How-
ever, one can also measure how extensively the results of a
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study change prior perceptions of the evidence (‘‘entropy
change”) [14]. A well-powered study may not change our
prior evidence much, if it fully agrees with what we already
knew before running the study and if the evidence was
already conclusive before the new study was run.

Finally, we did not yet examine how the 13 items are
correlated. Correlation patterns may vary in different
research fields and may change over time and in different
settings. Providing a total usefulness score might therefore
not be appropriate as all individual criteria provide their
own perspective of usefulness information and they are
not interchangeable.

6. Interpretation

Previous empirical evaluations have focused on one or a
few aspects of some of the items that were considered in
our usefulness criteria. For example, there are several empir-
ical studies examining the conduct of systematic reviews pre-
ceding a trial [15,16], the use of power calculations [17],
pragmatism [13] and use of transparency practices such as
protocol and data sharing, registration, disclosures of funding,
and conflicts of interest [18,19]. However, our evaluation pro-
vides a composite assessment across multiple domains in a
scale that offers a wider view. For PTB research there is no
prior empirical evaluation of most of these usefulness criteria,
but there is definitely awareness of some of the problems
arising from lack of these features [20]. One study for
example evaluated the effect of preregistration and its impact
on reducing selective outcome reporting in trials and meta-
analysis evaluating progesterone for PTB prevention [21].
This study identified 93 RCTs and 29 systematic reviews
and found a remarkable difference in the reported effective-
ness of progesterone when evaluating the subset of trials re-
porting a preregistered primary outcome only, compared to
the totality of trials and reviews [21].

7. Conclusion

We have demonstrated that a set of usefulness criteria
can be used successfully to map the usefulness of clinical
research. Clinical trials in PTB typically lacked most use-
fulness features, with only one-10th of trials meeting at
least half of the items evaluated. Nevertheless, most of use-
fulness criteria are improving after 2010, mostly among the
highest impact journals. Use of informative outcomes, pa-
tient centeredness, pragmatism, and transparency should
be key targets for future research planning. These useful-
ness criteria can be adopted across diverse domains of clin-
ical investigations and may offer feedback to different
stakeholders (researchers, patients, peer reviewers, journal
editors, guideline developers, and policy makers) to
improve future study design.
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