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Abstract
Objectives: The objective of this study was to evaluate the extent, type, and severity of spin in randomized con-
trolled trials (RCTs) in obstetrics and gynecology.
Data Sources: The top five highest impact journals in obstetrics and gynecology were systematically searched
for RCTs with non-significant primary outcomes published between January 1, 2019, and December 31, 2020.
Methods: Study selection and data extraction assessment were conducted independently and in duplicate. The
extent, type, and severity of spin was identified and reported with previously established methodology, and risk
of bias was assessed with the Cochrane Risk-of-Bias 2 Tool independently and in duplicate. Fisher’s exact tests
were used to evaluate the association between study characteristics, risk of bias, and spin.
Results: We identified 1475 publications, of which 59 met our inclusion criteria. Articles evaluated interventions
in obstetrics (n = 37, 63%) and gynecology (n = 22, 37%). Spin was not detected in 28 (47%) of the articles: Three
(5%) had one, 10 (17%) had two, and 18 (31%) had greater than two occurrences of spin. Compared with articles
where no spin was detected, spin was associated with the Cochrane Risk-of-Bias domain pertaining to missing
data ( p < 0.05). No association was observed with the journal, funding source, number of authors, types of inter-
ventions, and whether the study involved gynecology or obstetrics.
Conclusions: Spin was detected in nearly half of 1:1 parallel two-arm RCTs in obstetrics and gynecology, high-
lighting the need for caution in the interpretation of RCT findings, particularly when the primary outcome is non-
significant.
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Introduction
Results from randomized controlled trials (RCTs) con-
stitute the highest certainty of evidence and are used to
guide clinical practice.1 However, despite the rigorous
methodology of RCTs, the language used in the report-
ing may not accurately reflect study findings. Unfortu-
nately, poor-quality reporting can adversely impact
subsequent research or the clinical care of patients,
highlighting the importance of the appropriate report-
ing of results in science.2

Publication bias is a well-recognized phenomenon
that may lead study authors to subconsciously or con-
sciously overemphasize study findings when seeking
publication. ‘‘Spin’’ in the context of study reporting re-
fers to any reporting practices that result in the findings
appearing more favorable than justified.3 Spin is a well-
recognized concept in fields such as politics, where it
involves the manipulation of language to influence
public opinion.4 Within the scientific medical literature,
spin has been previously assessed in RCTs in several dis-
ciplines, including cardiology, psychology, psychiatry,
and, to a limited extent, obstetrics and gynecology.2,5,6

In cardiology RCTs, spin was found in 62 (67%) of
main texts in a sample size of 93 RCTs. In psychology
and psychiatry, spin was detected in 65 (56%) of the
116 included studies. Both these studies were con-
ducted with high methodological rigor, with spin assess-
ment conducted in duplicate. The authors concluded
that spin was highly prevalent in their respective fields.
However, there is very limited evidence on the occur-
rence of spin within the obstetrics and gynecology
literature.

Given that RCTs are often considered to provide a
higher level of evidence than other study designs, and
that many systematic reviews and meta-analysis projects
synthesize evidence from RCTs to inform the develop-
ment of clinical practice guidelines, it is particularly im-
portant to evaluate, understand, and address spin in
RCTs. Techniques to classify and identify the type
and severity of spin in RCTs have been developed.3

Generally published techniques to evaluate spin exam-
ine cross-sections of published work that reports a non-
significant primary outcome ( p > 0.05). Boutron devised
a technique to identify the extent, type, and severity of
spin in RCTs with a nonsignificant primary outcome.3

The RCTs with a statistically nonsignificant primary
are believed to be more likely subject to potential bias
in reporting.

Although spin involves bias in the representation of
study findings, it is distinct from bias from methodol-

ogy, which is what is generally assessed when determin-
ing study quality. However, both bias in methodology
and reporting may reflect a lack of attention to scientific
rigor. We hypothesize that studies with more risk of
bias in methodology may also be associated with
more spin in the interpretation. The purpose of our
study was to conduct a contemporary assessment of
spin using a systematic search strategy with two inde-
pendent reviewers at each stage of the study, including
study selection, data extraction, and spin assessment.6

The primary outcome of this research was to de-
scribe the prevalence of spin in a cross-section of arti-
cles published in the field of obstetrics and gynecology.
The secondary outcome was to classify where in the ar-
ticle spin occurs, the type of spin, and to identify the
overall severity of spin among our included studies.

Methods
The protocol was prepared in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) protocol (PRISMA-P) and
made available on Open Science Framework (OSF).6,7

A protocol for this study was registered a priori on
PROSPERO, ID: CRD42020190284.

Search strategy
The electronic bibliographic database Medline was
searched on June 15, 2019 from January 1, 2019 to
June 15, 2020 with the assistance of a university health
sciences librarian experienced in systematic reviews for
articles meeting the inclusion criteria.

We included articles published in the top five highest
impact journals in the field of obstetrics and gynecology
in 2019, as defined by SciMago for the year 2019.8 We
retrieved original reports of RCTs from: American
Journal of Obstetrics and Gynecology, Obstetrics and
Gynecology, Ultrasound in Obstetrics and Gynecology,
Human Reproduction, and Gynecologic Oncology.8–13

We included only RCTs with a 1:1 parallel two-arm
study design and clearly defined primary outcomes that
were statistically nonsignificant (i.e., p > 0.05). Articles
were excluded if they had a predefined ineligible
study design (phase 1 and 2 RCTs, factorial or split-
body designs, cluster trials, equivalence or non-
inferiority trials, crossover trials, multigroup trials,
observational studies, case reports, or systematic re-
views and meta-analyses). The strategy for RCT selec-
tion reflects those used in previous assessments of
spin.2 Non-English reports or reports describing ani-
mal or cadaver studies were excluded.
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Study selection
Screening of titles and abstracts, as well as full texts for
studies meeting eligibility criteria was performed by two
independent reviewers (E.H., S.F., E.K., S.L.). Discrep-
ancies during either stage of screening were resolved
by discussion, or with a third adjudicating reviewer if
needed.

Data were independently extracted, in duplicate for
journal name, journal impact factor (Clarivate Ana-
lytics), year of publication, total citations (Google
Scholar), funding source, and the types of study inter-
ventions.14,15 The Cochrane Risk-of-Bias Tool 2 was
used to assess the risk of bias in included studies inde-
pendently, and in duplicate.16

Characteristics of included studies
Table 1 provides the characteristics of the included
studies.

Spin assessment
The extent, type, and severity of spin were identified
and classified in the results and conclusions sections

of abstracts, and the results, discussion, and conclusion
sections of the main text in using methods previously
published.2 This is described as follows.

Extent
The extent of spin refers to the frequency of spin within
the article. The extent of spin for each study was clas-
sified as none; Low: spin in one section other than
the conclusion section; Medium: spin in the conclusion
section only, or spin in two sections of the main text,
not including the abstract; and High: spin identified
in all sections of the main text.

Type
The type of spin was classified into the following cate-
gories: (1) authors having pivoted to statistically signif-
icant secondary results, which could be from secondary
outcomes, subgroup analyses, within-group compari-
sons, or per-protocol analyses; (2) authors representing
nonsignificant results of primary outcomes as evidence
for treatment of non-inferiority or equivalence or to
rule out adverse events; and (3) authors overemphasiz-
ing the beneficial effects of the treatment without, or
while acknowledging the statistically nonsignificant
primary outcome. In cases where non-primary out-
comes and subgroup analyses yielded statistically sig-
nificant results, if the authors clearly reported that
the primary outcome was nonsignificant, without try-
ing to overshadow this or emphasize treatment efficacy
based on non-primary outcomes or subgroup analyses,
then the reporting of significant non-primary or sub-
group results was not classified as an instance of SPIN.

Severity
The severity, or level, of spin was classified as none,
low, moderate, or high. Low spin was defined as the ac-
knowledgment of the nonsignificant primary outcome
and that future research would be beneficial. Moderate
spin was defined as a lack of acknowledgment of the
nonsignificant primary outcome, with some ambiva-
lence regarding recommendations for future research.
High spin was defined as a lack of acknowledgment
of the nonsignificant primary outcome and no recom-
mendations for future research.

Statistical analysis
Characteristics of included studies and assessment of
spin were expressed as categorical variables. Fisher’s
exact tests were used to evaluate the association be-
tween study characteristics, risk of bias, and spin.

Table 1. Characteristics of Included Studies, Randomized
Trials in Obstetrics and Gynecology Literature, January 2019
to December 2020

Trial characteristic Median [range]/N (%)

Total 59
Journal Impact Factor 5.51 [4.62–6.12]
No. of citations up to July 2020 2 [0–13]

Year of publication
2019a 30 (51)
2020b 29 (49)

Research area
Obstetrics 22 (37)
Gynecology 37 (63)

Experimental arm
Device or drug 33 (56)
Participative interventionc 5 (8)
Novel care pathway 21 (36)

Comparator arm
Comparator device or drug 7 (12)
Comparator participative intervention 2 (3)
Placebo 20 (33)
Standard care 30 (51)

Funding source
Government 9 (15)
Other public institution 28 (47)
Industry 14 (24)
Funding not stated 8 (14)

No. of authors
1–8 40 (68)
9+ 19 (32)

aJanuary 1 to December 31, 2019.
bJanuary 1 to December 31, 2020.
cInitiative that focuses on patient participation, for example, exercise

or education.
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Protocol amendments
Following the registration of our study protocol, we did
not identify any randomized trials from our search of
one of our initially identified journals, Human Repro-
duction Update. As such, a decision was made to mod-
ify our methods to include the next highest impact
journal, Obstetrics and Gynecology.10

Results
Study selection
Our search identified 1475 publications, of which 96
(6.5%) were duplicates. Seventy-nine (5.3%) titles and
abstracts passed initial title and abstract screening,
and full-text articles were retrieved. Search results
were uploaded into the Covidence software platform
(Veritas Health Innovation Ltd.). Five (0.41%) articles
were excluded as they had statistically significant pri-
mary outcomes. Twelve (0.80%) articles were excluded
as they did not have 1:1 parallel, two-arm study de-
signs. A total of 59 (4.0%) articles met the a priori in-
clusion criteria and were included for analysis. See
PRISMA flow in Figure 1. The list of included studies
is available online on OSF.7

Table 2 presents the extent of spin according to var-
ious study characteristics. The prevalence of spin was
not associated with the year of publication, research
area, experimental or comparator arms, funding, or
the number of authors. However, quality appraisal
with Cochrane Risk of Bias 2 Tool (RoB2) was found
to be associated with varying degrees of spin. Spin
was associated with Bias due to missing data
( p = 0.004), and non-significant trends were observed
for Overall Risk of Bias ( p = 0.06).

Extent and type of spin
The extent, or frequency, of each type of spin varied be-
tween different sections of the article and is displayed
in Table 3. In the results section, 13 (22%) articles
were identified to have spin due to a focus on secondary
outcomes. A handful of studies, six (10%), had spin due
to a focus on subgroup analysis. In the discussion sec-
tion of the main texts, 12 (20%) of included studies
were identified to have spin due to secondary outcomes
whereas 7 (12%) had spin due to a focus on subgroup
analysis. The conclusion section of the included articles
had the greatest frequency of spin.

A focus on secondary outcomes was found in nine
(15%) of conclusion sections. Five (8%) studies ac-
knowledged the nonsignificant results but focused on
the beneficial effect of treatment anyway. Three (5%)

of the included studies concluded that the intervention
they studied was noninferior to control, despite that
not being the a priori objective of the study. One
(2%) study claimed treatment efficacy without consid-
eration of their nonsignificant primary outcome.

Overall severity of spin
Table 3 also outlines the severity, or level, of spin deter-
mined in each section of the included studies. Thirty-
seven (63%) abstracts were determined to have no
spin. Eleven (219%) abstracts had low spin, 6 (10%)
had medium spin, and 5 (18%) had high spin. Thirty-
two (54) main texts were determined to have no spin.
The other main texts were distributed as 14 (27%)
low spin, 8 (16%) medium spin, or 0 (0%) high spin.

Discussion
In our study, we detected the presence of spin in 33% of
abstracts and 40% of main texts among RCTs with nonsig-
nificant primary outcomes published in the top five high-
est impact journals in obstetrics and gynecology. Although
there are few comparable reports in the field of obstetrics
and gynecology, these figures appear to be slightly less
than those in cardiology literature, where spin was
found in 62 (67%) of main texts in a sample size of 93
RCTs.2 In the field of psychology and psychiatry, spin
was detected in 65 (56%) of the 116 included studies.4

Spin was detected in 53 (46%) in the conclusion sec-
tions of articles with nonsignificant primary outcomes
and a 1:1 two-arm design published in 2019 and 2020.
This is a noteworthy finding of concern to the obstet-
rics and gynecology scientific community, and it may
be necessary to implement safeguards (e.g., researcher
training, peer review protocols) in place to eliminate
spin in reporting.

The most common types of spin detected (20%) in-
volved focusing on the results for secondary outcomes
and subgroup analyses in the conclusions section of the
abstract or main text. The next most common type of
spin (12%) detected was the emphasis or focus on a
positive effect of an intervention, while still acknowl-
edging the statistically nonsignificant result. This strat-
egy was generally adopted when there was a statistically
significant change from baseline in the intervention
group of the RCT, but not compared with the control.

In our study, we also hypothesized that studies with
risk of bias in methodology may also be subject to more
bias in reporting. We found that the presence of spin
was associated with a risk of bias in study methodology
as assessed by RoB2 along the domains of overall risk of
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bias and bias due to missing data. Although we did not
come across another study reporting the association
between spin and risk of methodologic bias in the sci-
entific literature, the findings may lend support to the
notion that both risk of bias in methodology and bias
in interpretation may stem from lack of attention to
scientific rigor. However, more studies are needed to
substantiate these findings.

The presence of spin within RCTs in high impact
journals—and possible association with increased risk
of methodologic bias—has important implications for
future research, clinical and health policy decision

making. Research indicates that clinicians reading an
abstract with spin will rate the experimental treatment
as more beneficial and will be more interested in read-
ing the full text, despite assessing the trial as less meth-
odologically rigorous.17

In our study, we also explored the association be-
tween the presence of spin and several other study
characteristics. In agreement with other reports in the
literature, we did not find an association with research
area type (obstetrics or gynecology), journal, number of
authors, or funding source. In addition, we did not ob-
serve an association between the presence of spin and

FIG. 1. PRISMA flow diagram for study selection, randomized trials in obstetrics and gynecology literature,
January 2019 to December 2020. 1475 publications were identified, of which 96 (6.5%) were duplicates.
Seventy-nine (5.3%) titles and abstracts passed initial title and abstract screening, and full-text articles were
retrieved. Six (0.41%) articles were excluded, as they had statistically significant primary outcomes. Fourteen
(0.95%) articles were excluded, as they did not have 1:1 parallel, two-arm study designs. A total of 59 (4.0%)
studies met the inclusion criteria. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-
analyses.
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funding source. This is consistent with the previous
studies of spin and raises concerns for clinicians in
the interpretation of results.2,5 As high rates of under-
reporting of financial conflicts of interest by investiga-
tors have been documented in the literature, the
interpretation of these articles should be conducted
with this in mind.2

Several strategies have been proposed to counter the
effects of spin and promote higher quality reporting in
science. First, awareness should be raised among re-
searchers, peer-reviewers, clinicians, and health care
decision makers on the presence of spin in the scientific
literature. Although traditional critical appraisal of the
scientific literature has tended to focus on detecting
bias in methodology, increased attention should be
paid to the detection of bias in interpretation of results.
Second, spin in the medical literature may decrease if

authors face less pressure to report positive findings.
Publication bias is a well-recognized phenomenon,
and increased recognition of the importance of nega-
tive findings may help advance science by decreasing
the perceived need for spin for publication of the
results.

Finally, as there are currently a very limited number
of reports of spin in the obstetrics and gynecology lit-
erature, ongoing studies of this nature are necessary
to audit and provide the community with feedback
on temporal changes in spin. Further, we need addi-
tional studies addressing barriers and facilitators for re-
ducing spin and to identify factors that may help
identify strategies to further improve scientific report-
ing in this specialty.

Compared with other reports of spin in other spe-
cialties, the sample size of our study was modest.

Table 2. Extent (Frequency) of Spin by Study Characteristics, Randomized Trials in Obstetrics
and Gynecology Literature, January 2019 to December 2020

Spin frequency Spin absent

Spin present—No. of occurrence(s)

One Two Three or more
Median, [range] n (%) n (%) n (%) n (%)

Total 0 [0–5] 28 (46) 3 (5) 10 (17) 18 (19)
Year of publication

2019 1 [0–5] 14 (24) 2 (3) 8 (14) 6 (10)
2020 0 [0–4] 14 (22) 1 (2) 2 (3) 12 (20)

Research area
Obstetrics 0 [0–5] 11 (19) 1 (2) 5 (8) 5 (8)
Gynecology 0 [0–4] 17 (29) 2 (3) 5 (8) 13 (22)

Experimental arm
Device or drug 0 [0–5] 15 (25) 2 (3) 4 (7) 12 (20)
Participative intervention 0 [0–3] 3 (5) 0 (0) 2 (3) 0 (0)
Novel care pathway 1 [0–3] 10 (17) 1 (2) 4 (7) 6 (10)

Comparator arm
Comparator device or drug 1 [0–5] 2 (3) 1 (2) 1 (2) 3 (5)
Comparator participative intervention 1.5 [0–3] 1 (2) 0 (0) 0 (0) 1 (2)
Placebo 0 [0–4] 11 (19) 0 (0) 5 (5) 4 (3)
Standard care 1 [0–3] 13 (22) 2 (3) 4 (7) 10 (12)

Funding
Government 0 [0–3] 6 (10) 0 (0) 2 (3) 1 (2)
Other public institution 0 [0–3] 14 (24) 2 (3) 4 (7) 8 (14)
Industry 0.5 [0–4] 5 (8) 1 (2) 0 (0) 8 (14)
Funding not stated 2 [0–3] 3 (5) 0 (0) 4 (7) 1 (2)

No. of authors
1–8 0 [0–3] 20 (34) 3 (5) 7 (12) 10 (20)
9 or more 0 [0–5] 8 (14) 0 (0) 3 (5) 8 (10)

Cochrane Risk-of-Bias Assessment
Bias due to randomization 1 [0–4] 5 (8) 0 (0) 1 (2) 4 (7)
No bias due to randomization 2.5 [0–5] 23 (39) 3 (5) 9 (15) 14 (24)
Bias due to missing dataa 2 [0–5] 6 (10) 2 (3) 7 (12) 6 (10)
No bias due to missing data 2 [0–5] 22 (37) 1 (2) 3 (6) 12 (20)
Bias in selection of reported outcomes 2 [0–5] 11 (19) 1 (2) 6 (10) 8 (14)
No bias in selection of reported outcomes 2.5 [0–5] 17 (29) 2 (3) 4 (5) 10 (17)
Overall risk of bias 1.5 [0–5] 18 (31) 2 (3) 9 (15) 11 (19)
No risk of bias 1 [0–2] 10 (17) 1 (2) 1 (2) 7 (12)

ap < 0.05.
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However, we believe this to be reflective of the smaller
number of RCTs in obstetrics and gynecology com-
pared with other specialties. In addition, although our
study is representative of high impact journals within
obstetrics and gynecology, the inclusion of only studies
from the five highest impact journals reporting RCTs
within our specialty limits the generalizability of our
findings to other journal categories.

Further, the study only included 1:1 parallel two-arm
RCTs with nonsignificant primary outcomes. Although
the inclusion of this subset of randomized studies is
consistent with previously published methodology on
the study of spin (Boutron3), it is, nonetheless, a limi-
tation on the generalizability of our study findings to
other types of studies. Finally, despite our efforts to

avoid bias by adhering to strict study selection and
spin assessment criteria by involving two independent
reviewers at all stages, the potential for residual subjec-
tive bias may still exist.

Conclusion
Our findings suggest that spin is present in a substan-
tial number of parallel two-arm randomized trials that
have nonsignificant primary outcomes in the obstetrics
and gynecology literature. As spin can influence re-
search, clinical, and health care system decision mak-
ing, the presence of such interpretive bias is of
concern to the scientific community. This highlights
the need to promote strategies to counter the effects
of spin and promote higher quality reporting in science
within the specialty.
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