
Impact of Spin in the Abstracts of Articles Reporting Results
of Randomized Controlled Trials in the Field of Cancer:
The SPIIN Randomized Controlled Trial
Isabelle Boutron, Douglas G. Altman, Sally Hopewell, Francisco Vera-Badillo, Ian Tannock
and Philippe Ravaud

Isabelle Boutron, Sally Hopewell, and
Philippe Ravaud, Methods of Therapeu-
tic Evaluation of Chronic Diseases
Team, Epidemiology and Biostatistics
Sorbonne Paris Cité Research Centre,
Unite Mixte de Recherche 1153,
L’Institut National de la Santé et de la
Recherche Médicale; Isabelle Boutron
and Philippe Ravaud, Assistance
Publique des Hôpitaux de Paris, Hôpital
Hôtel Dieu; Isabelle Boutron and
Philippe Ravaud, Paris Descartes
University, Sorbonne Paris Cité; Isabelle
Boutron, Sally Hopewell, and Philippe
Ravaud, French Cochrane Centre, Paris,
France; Douglas G. Altman and Sally
Hopewell, Centre for Statistics in Medi-
cine, University of Oxford, Oxford,
United Kingdom; Francisco Vera-Badillo
and Ian Tannock, Princess Margaret
Cancer Centre and University of
Toronto, Toronto, Ontario, Canada;
Philippe Ravaud, Columbia University
Mailman School of Public Health, New
York, NY.

Published online ahead of print at
www.jco.org on November 17, 2014.

Supported by a grant from the French
Ministry of Health, the National Insti-
tute for Cancer Research, and the
Fondation Pour la Recherche Médicale
(Equipe Espoir de la Recherche 2010).
D.A. is funded by Cancer Research UK.

The funders had no influence on the
study design; the collection, analysis, or
interpretation of data; the writing of the
article; or the decision to submit for
publication.

Authors’ disclosures of potential
conflicts of interest are found in the
article online at www.jco.org. Author
contributions are found at the end of
this article.

Clinical trial information: NCT01848704.

Corresponding author: Isabelle Boutron,
MD, Centre d’Epidémiologie Clinique,
Hôpital Hôtel Dieu, 1, Place du Parvis
Notre Dame, 75181 Paris Cedex 4,
France; e-mail: isabelle.boutron@htd.
aphp.fr.

© 2014 by American Society of Clinical
Oncology

0732-183X/14/3236w-4120w/$20.00

DOI: 10.1200/JCO.2014.56.7503

A B S T R A C T

Purpose
We aimed to assess the impact of spin (ie, reporting to convince readers that the beneficial effect
of the experimental treatment is greater than shown by the results) on the interpretation of results
of abstracts of randomized controlled trials (RCTs) in the field of cancer.

Methods
We performed a two-arm, parallel-group RCT. We selected a sample of published RCTs with
statistically nonsignificant primary outcome and with spin in the abstract conclusion. Two versions
of these abstracts were used—the original with spin and a rewritten version without spin.
Participants were clinician corresponding authors of articles reporting RCTs, investigators of trials,
and reviewers of French national grants. The primary outcome was clinicians’ interpretation of the
beneficial effect of the experimental treatment (0 to 10 scale). Participants were blinded to study
hypothesis.

Results
Three hundred clinicians were randomly assigned using a Web-based system; 150 clinicians
assessed an abstract with spin and 150 assessed an abstract without spin. For abstracts with spin,
the experimental treatment was rated as being more beneficial (mean difference, 0.71; 95% CI,
0.07 to 1.35; P � .030), the trial was rated as being less rigorous (mean difference, �0.59; 95%
CI, �1.13 to 0.05; P � .034), and clinicians were more interested in reading the full-text article
(mean difference, 0.77; 95% CI, 0.08 to 1.47; P � .029). There was no statistically significant
difference in the clinicians’ rating of the importance of the study or the need to run another trial.

Conclusion
Spin in abstracts can have an impact on clinicians’ interpretation of the trial results.

J Clin Oncol 32:4120-4126. © 2014 by American Society of Clinical Oncology

INTRODUCTION

Abstracts of articles presenting results of random-
ized controlled trials (RCTs) are an essential means
of dissemination of research results because they
allow for wide, fast, and free broadcast of these re-
sults.1 When results of RCTs are not published, cli-
nicians can decide only from the meeting abstract
whether or not to use the treatment in clinical prac-
tice. Also, because half of scientific publications are
behind a pay wall,2 for many readers, the abstract is
the only accessible part of a published article.
Further, readers (eg, physicians, researchers) of-
ten decide from the abstract whether or not to
obtain more information from the full-text arti-
cle.3 However, this mode of dissemination may
have serious consequences for patients if abstracts

do not present an accurate and unbiased reflec-
tion of the trial results.4-11

Spin or misrepresentation of study findings can
be used to influence, positively, the interpretation of
statistically nonsignificant RCTs, for example, by
emphasizing the apparent benefit of a secondary
outcome or findings from a subgroup of patients.
Misrepresentation of study findings was found in
approximately 60% of abstract conclusions of a rep-
resentative sample of RCTs indexed in PubMed12

with a statistically nonsignificant result for the pri-
mary outcome. In a review of RCTs for breast can-
cer, 59% of trials with a negative primary outcome
used secondary end points to suggest benefit of ex-
perimental therapy.13 However, there are no data on
the possible impact of spin on the interpretation of
trial results by the person reading the abstract.
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The objective of this study was to assess the impact of spin on the
interpretation of results presented in abstracts of clinical trials in the
field of cancer. Our primary hypothesis was that spin would increase
the probability that readers would judge the experimental treatment
to be beneficial, despite the absence of a statistically significant differ-
ence in the primary outcome.

METHODS

Design

We planned a two-arm RCT to compare the interpretation of results of
RCTs when abstracts are reported with or without spin. For this purpose, we
selected a sample of 30 abstracts of articles describing RCTs performed in the
field of cancer with statistically nonsignificant differences in the primary out-
come that were reported with spin in the abstract conclusion. We systemati-
cally rewrote the selected abstracts to obtain the following two formats of the

same abstract: an abstract reported with spin and an abstract reported without
spin. Clinicians were randomly assigned to evaluate one abstract that either did
or did not contain spin. According to this design, one abstract would be read by
several clinicians with a clustering between the readers of the same abstract.

The planning, implementation, analysis, and writing of this study fol-
lowed the CONSORT guidelines.14 The study obtained ethics approval from
the Institutional Review Board of Paris Descartes University, Paris, France
(registration No. 00001072), and the protocol is registered on ClinicalTrials.
gov (NCT01848704).

Abstract Selection

We identified 30 abstracts of articles describing RCTs performed in the
field of cancer with statistically nonsignificant differences in the primary out-
come that were reported with spin in the abstract conclusion. Spin was defined
as a way of reporting to convince readers that the experimental treatment was
beneficial, despite a statistically nonsignificant primary outcome.12

To identify abstracts with spin, we relied on five existing collections of
abstracts with spin. Details are reported in the Data Supplement. For all these

Table 1. Example of an Abstract With Spin and an Abstract Rewritten Without Spin

Abstract With Spin Rewritten Abstract Without Spin

Purpose: To evaluate the efficacy and tolerability of treatment A plus
cyclophosphamide, doxorubicin, and fluorouracil (CAF) therapy in
comparison with CAF alone, in patients with advanced or recurrent
breast cancer.

Purpose: To evaluate the efficacy and tolerability of treatment A plus
cyclophosphamide, doxorubicin, and fluorouracil (CAF) therapy in
comparison with CAF � placebo, in patients with advanced or recurrent
breast cancer.

Patients and Methods: In this randomized, double-blind, placebo-controlled
trial, patients were treated with six cycles of CAF therapy: 28 days per
cycle, with doxorubicin (25 mg/m2) and fluorouracil (500 mg/m2)
administered on days 1 and 8 and cyclophosphamide (100 mg orally)
administered on days 1 through 14. Primary end point was overall
response rate (ORR; partial or complete response). In total, 221 patients
were assessable.

Patients and Methods: In this randomized, double-blind, placebo-controlled
trial, patients were treated with six cycles of CAF therapy: 28 d/cycle,
with doxorubicin (25 mg/m2) and fluorouracil (500 mg/m2) administered
on days 1 and 8 and cyclophosphamide (100 mg orally) administered on
days 1 through 14. Primary end point was overall response rate (ORR;
partial or complete response). In total, 221 patients were assessable.

Results: ORR was 42.6% for CAF compared with 53.1% for treatment A �
CAF, a 24.6% relative improvement and 10.5% absolute increase (P �
.077). There was a trend for prolonged progression-free survival (PFS;
median, 241 days for CAF v 366 days for treatment A � CAF; P � .145).
In retrospectively defined subgroups, significant improvement in PFS in
favor of treatment A was observed in patients who were premenopausal,
had no prior therapy, and were stage IV at diagnosis with an intact
primary tumor. Except for neutropenia and leukopenia, there was no
statistically significant excess of grade 3/4 adverse events compared with
CAF. Treatment with treatment A did not affect the plasma concentration
of doxorubicin.

Results: A total of 227 patients were recruited; the full analysis set
consisted of 221 patients. ORR was 42.6% (95% CI, 33.1 to 52.5) for
CAF � placebo compared with 53.1% (95% CI, 43.5 to 62.5) for
treatment A � CAF (P � .077). The median progression-free survival
(PFS) was 241 days for CAF � placebo v 366 days for treatment A �
CAF (P � .145). Any adverse event occurred more frequently with
CAF � treatment A (95.5% v 88.4%; P � .025). Neutropenia occurred in
91.2% with CAF � treatment A versus 77.7% with CAF � placebo,
(P � .005). Treatment with treatment A did not affect the plasma
concentration of doxorubicin.

Conclusion: Treatment A � CAF was well tolerated and is suggested to
have efficacy in patients who had not received prior therapy.

Conclusion: Treatment A � CAF was not more effective than CAF �
placebo in patients with advanced or recurrent breast cancer.

Table 2. Description of the Modification of the 30 Abstracts With Spin

Spin Action

Abstracts
(n � 30)

No. %

No identification of the primary outcome in the
Methods section

Clearly report the primary outcome in the Methods section 11 37

Incomplete reporting of the results for the
primary outcome

Report results for the primary outcome with numbers in both arms (if possible with
some measure of variability) with no wording of judgment

21 70

Selective reporting of statistically significant
SOs

Report results for all SOs or for no SO or for the most clinically important SO 14 47

No or incomplete reporting of safety data Report safety data including reason for withdrawals; report treatment
discontinuation, when applicable

11 37

Focus on statistically significant subgroup or
secondary analysis

Delete subgroup or secondary analysis 15 50

Linguistic spin Delete linguistic spin 6 20
Conclusions with spin Standardize conclusion 30 100

Abbreviation: SO, secondary analysis.
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collections, two independent reviewers systematically evaluated whether the
presentation and interpretation of the results were distorted but did not eval-
uate the risk of bias of included studies. One reviewer (I.B.) screened the
abstracts and reports of all these collections and selected abstracts reporting
two-arm, parallel-group RCTs in the field of cancer that randomly assigned
more than 100 participants and had a statistically nonsignificant difference for
all primary outcomes. To obtain a more homogeneous sample, we excluded
abstracts describing RCTs comparing the same treatment but with different
dosage, different mode of administration, or different duration of treatment;
abstracts with spin claiming equivalence or comparable effectiveness; and
abstracts with unusual types of spin (eg, a focus on another study objective).

Of the 30 selected abstracts, 13 were published in a high–impact factor
journal (ie, impact factor � 10). Five were published before 2005, 12 between
2005 and 2009, and 13 after 2009. The median number of patients per trial was
361 (quartile 1 to quartile 3, 227 to 627 patients); 14 trials were completely or
partially industry funded, 10 trials were funded by academic grants, and for six
trials, the funding source was not clearly reported. The primary outcome was
overall survival (n � 8); progression-free survival (n � 6); disease-free survival
(n � 6); response rate (n � 3); outcome related to quality of life, fatigue, or
sleep quality (n�4); toxicity (n�1); or other (n�2). Most abstracts (n�24)
were structured. The main focus of the spin was subgroup analysis (n � 15),
statistically significant secondary outcomes (n � 10), or other strategies (n �
5). Overall, 10 abstracts had a high level of spin in the conclusion, defined as a
conclusion reported with no acknowledgment of the statistically nonsignifi-
cant primary outcome.12

Construction of Abstracts Without Spin

The 30 selected abstracts were rewritten to remove spin. One researcher
rewrote each abstract according to specific guidelines described in Box 1.

The lengths of the two versions of each abstract were within 25 words. All
of the modified abstracts were evaluated independently by another researcher,
whocheckedwhethertheabstractwasrewrittenaccordingtotheguidelinestohave
no spin; any disagreement was discussed, and the abstract was modified according
to the consensus reached. Thus, we generated the following two formats of each
abstract: one with spin and one without spin. Table 1 provides an example of a
rewritten abstract without spin. Table 2 summarizes the modifications.

Abstracts with and without spin were presented in their original format,
but names of authors, references, journal name, registration number, trial
name or acronym, and article title were deleted, and the description of treat-
ment was masked systematically with generic terms (eg, treatment A and
comparator B). There were no other modifications to the original abstracts. All
selected abstracts with and without spin are shown in the Data Supplement.

Participants and Recruitment Strategy

Our target population consisted of clinicians in the field of cancer having
some expertise in clinical research. To recruit such participants, we collected
e-mail addresses of the following people: clinicians who were corresponding
authors of published articles reporting clinical trials in the field of cancer (we
systematically searched Medline via PubMed using the search term “cancer” to
identify all publications indexed with the Publication Type term “Randomized
Controlled Trial” or “Clinical Trial” and published from January 1, 2010, to
June 30, 2013; we extracted the e-mail addresses of the corresponding authors
of these papers; details of the search strategy are in the data supplement); expert
clinicians who participate in reviewing grants in the field of cancer for the
French National Institute for Cancer Research; and principal investigators in
the field of cancer registered in ClinicalTrials.gov (identified using the search
term “cancer” performed on April 17, 2013).

An invitation e-mail was sent to all the e-mail addresses collected. If
respondents agreed to participate, an Internet link included in the invitation
e-mail gave them access to a screening question asking them whether they were
a clinician; nonclinicians were excluded from the study. If they answered yes,
respondents were randomly assigned to receive either an abstract with spin or
an abstract without spin, which they were asked to assess. Invitation e-mails
were sent in waves until the planned number of clinicians had logged on and
completed the assessment. A maximum of two reminders were sent to partic-
ipants. The e-mail invitation and details of the study are described in the Data

Guidelines for writing an abstract without spin

1. In the Context section:

a. Delete all information that could distort the
understanding of the aim of the trial.

i. The aim is to evaluate the treatment effect
on a secondary outcome.

ii. The aim is to evaluate the treatment effect
for a subgroup.

iii. The aim is to evaluate overall
improvement.

2. In the Methods section:

a. Clearly report the primary outcome.
b. According to space constraints, report all

secondary outcomes evaluated in the Methods
section or report no secondary outcome
evaluated in the Methods section to avoid
specifically highlighting statistically significant
secondary outcomes.

c. Delete information that could distort the
understanding of the aim (eg, within-group
comparison, modified population analysis,
subgroup analysis).

3. In the Results section:

a. Delete subgroup analyses that were not
prespecified, based on the primary outcome, and
interpreted in light of the totality of prespecified
subgroup analyses undertaken.

b. Delete within-group comparisons.
c. Delete linguistic spin.
d. Report the results for the primary outcome with

numbers in both arms (if possible with some
measure of variability) with no wording of
judgment.

e. Report results for all secondary outcomes, for no
secondary outcome, or for the most clinically
important secondary outcome.

f. Report safety data including reason for
withdrawals; report treatment discontinuation
when applicable.

4. In the Conclusions section:

a. Delete the author conclusion, and only add the
following standardized conclusion: “the
treatment A was not more effective than
comparator B in patients with....”

b. Specify the primary outcome in the conclusion
when some secondary outcomes were
statistically significant: “the treatment A was not
more effective on overall survival than the
comparator B in patients with....”
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Supplement. As an incentive, participants were informed that after completion
of the study, they would be entered into a drawing, along with all other
participants, for a chance to win an iPad. This strategy led to a large number of
potential participants, but we cannot determine how many participants re-
ceived the invitation e-mail because the e-mails may have been directed to junk
mail folders or filtered as spam.

Random Assignment

The random assignment sequence was computer generated by a statisti-
cian using blocks of 60 (ie, the number of abstracts selected times two). The list
and the block size were not disclosed to the investigators. Allocation conceal-
ment was assured by use of a computerized random assignment system. If a
clinician logged on to the system but did not evaluate an abstract, the clinician
was excluded and the abstract was automatically allocated to another clinician.

Outcomes

Our primary outcome was the clinicians’ interpretation of the beneficial
effect of the experimental treatment, measured using a scale from 0 to 10. The
secondary outcomes were the clinicians’ assessment of the rigor of the study
methodology and the study importance, their interest in reading the full text,
and their interest in running another trial evaluating this treatment. The
questions posed were as follows:

● Based on this abstract, do you think treatment A would be beneficial to
patients? (Scale, 0 [very unlikely] to 10 [very likely]; primary outcome).

● Rate the overall rigor of the study methodology. (Scale, 0 [not at all
rigorous] to 10 [very rigorous]).15

● Rate the importance of the study. (Scale, 0 [not at all important] to
10 [very important]).15

● Are you interested in reading the full-text article for the study described in
this abstract? (Scale, 0 [not at all interested] to 10 [very interested]).15

● Do you think it would be interesting to run another trial evaluating this
treatment? (Scale, 0 [not interesting at all] to 10 [very interesting]).

The face validity of these outcomes was evaluated with a sample of 23
clinicians. To minimize bias, clinicians were blinded to the study hypothesis.16

All clinicians were informed that they were participating in a survey about the
interpretation of abstracts of articles describing clinical trials. They were not
informed of the objectives and assumptions of the study.

Sample Size

Each clinician read either an abstract with spin or an abstract without
spin. We sought to detect a mean difference of 1.0 for the primary outcome
with a within-group standard deviation of 2.5 (based on a pilot study). A
sample of 266 assessments of abstracts was needed to detect as significant an
effect size of 0.4 with a power of 90% and an � risk equal to 5%. In order that
each abstract would be read the same number of times, we increased the

sample to 300 clinicians (150 in each arm). Therefore, each abstract was
assessed five times in each group.

Statistical Analysis

The statistical analysis was undertaken using R v2.15.1 (R Foundation for
Statistical Computing, Vienna, Austria) by a statistician at the Center for
Clinical Epidemiology, in Paris, France. All outcomes were quantitative, and
the number of participants and abstracts in each group was balanced. The
difference between groups was analyzed using a linear mixed model with fixed
group effect and random abstract and abstract-group interaction effects. Ran-
dom effects allow us to take into account the following two levels of clustering:
within-group clustering as a result of the abstract (each abstract was assessed
five times in each group) and between-group clustering (pairing between the
abstracts used in the two arms of the trial). Inference was based on the re-
stricted maximum likelihood. This model compared the mean difference
between the two groups. For the primary and secondary outcomes, we esti-
mated the difference between means (with 95% CIs). P � .05 was considered
statistically significant. We performed a prespecified subgroup analysis by level
of spin12 in the abstract conclusions for the primary outcome using a test of
interaction with the following two fixed factors: level of spin and an interaction
term between group and level of spin.

RESULTS

Participants

Between May 27, 2013, and June 26, 2013, we sent e-mails of
invitation to 5,618 e-mail addresses in waves until we reached the
required sample size of 300 clinicians. Of the first 433 participants who
logged on to the system, 122 were excluded because they were not
clinicians and 11 logged on but did not evaluate the abstract (Fig 1).
Thus, 300 clinicians were randomly assigned and assessed an abstract
with spin (n � 150) or without spin (n � 150). The characteristics of
the clinicians are listed in Table 3.

Clinicians were based mainly in Europe (n � 169; 56%), the
United States (n � 77; 26%), and Canada (n � 20; 7%), they practiced
mainly in tertiary care centers (n � 216; 72%), and most had more
than 15 years of clinical practice (n � 165; 55%). About half (n � 142;
47%) had received some training in epidemiology, and 78% (n � 235)
had received training in the methods of RCTs. In addition, 49% (n �
147) were involved as a principal investigator or co-investigator in
more than 10 RCTs, and 67% (n � 200) had peer reviewed more
than five articles in the last year. About half of the clinicians (n �

Logged on to the system
(N =  433)

Randomly allocated
(n = 300)

Excluded
   Not clinicians
   Logged on to the system 
      but did not evaluate an abstract

(n = 122)
(n = 11)

Allocated to assess one 
   abstract among the 30 abstracts
   without spin

(n = 150)Allocated to assess one 
   abstract among the 30 abstracts
   with spin

(n = 150)

Included in final analysis (n = 150)Included in final analysis (n = 150)

Fig 1. Flow of participants.
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157) had read more than 10 abstracts of articles describing RCTs in
the last month.

Clinicians’ Interpretation of Abstracts

All outcomes were evaluated on a scale of 0 to 10 (0 � not at all
likely, 10 � very likely). For the primary outcome (Table 4), the
experimental treatment was rated as being more beneficial (mean
score, 3.6; standard deviation, 2.5) in abstracts with spin than those

abstracts without spin (mean score, 2.9; standard deviation, 2.6; Fig 2).
The mean difference in scores between abstracts with and without spin
was 0.71 (95% CI, 0.07 to 1.35; P � .030), which corresponds to an
effect size of 0.25.

There was no evidence of heterogeneity of intervention effect in
the subgroups defined by level of spin (P � .65). Evaluation of second-
ary outcomes showed that the trial was rated as less rigorous (mean
difference, �0.59; 95% CI, �1.13 to �0.05; P � .034) and clinicians

Table 3. Baseline Demographic and Other Characteristics of Clinicians

Characteristic

Abstract With Spin
(n � 150)

Abstract Without Spin
(n � 150)

Total
(N � 300)

No. of Clinicians % No. of Clinicians % No. of Clinicians %

Age, years
Mean 47.0 48.3 47.7
SD 9.7 9.9 9.8

Male 124 82.7 111 74.0 235 78.3
Degree

MD 73 48.7 82 54.7 155 51.7
MD/PhD 71 47.3 62 41.3 133 44.3
Other 6 4.0 6 4.0 12 4.0

Location
Europe 84 56.0 85 56.7 169 56.3
United States 34 22.7 43 28.7 77 25.7
Canada 12 8.0 8 5.3 20 6.7
South America 6 4.0 0 0.0 6 2.0
Asia 6 4.0 10 6.7 16 5.3
Oceania 8 5.3 4 2.7 12 4.0

Duration of practice, years
� 5 6 4.0 8 5.3 14 4.7
5 to 15 63 42.0 58 38.7 121 40.3
� 15 81 54.0 84 56.0 165 55.0

Current practice
Primary care center 25 16.7 35 23.3 60 20.0
Secondary care center 15 10.0 9 6.0 24 8.0
Tertiary care center 110 73.3 106 70.7 216 72.0

No. of randomized trials involved in
� 3 35 23.3 36 24.0 71 23.7
4 to 10 39 26.0 43 28.7 82 27.3
� 10 76 50.7 71 47.3 147 49.0

No. of randomized trials published as a corresponding
author

� 3 96 64.0 89 59.3 185 61.7
4 to 10 37 24.7 39 26.0 76 25.3
� 10 17 11.3 22 14.7 39 13.0

No. of abstracts of randomized trials read in the last month
� 5 22 14.7 24 16.0 46 15.3
5 to 10 51 34.0 48 32.0 99 33.0
10 to 15 46 30.7 47 31.3 93 31.0
� 15 32 21.3 32 21.3 64 21.3

No. of articles peer reviewed in the last year
� 5 47 31.3 53 35.3 100 33.3
5 to 10 48 32.0 50 33.3 98 32.7
� 10 55 36.7 47 31.3 102 34.0

No. of grant proposals peer reviewed in the last year
� 5 110 73.3 112 74.7 222 74.0
5 to 10 20 13.3 21 14.0 41 13.7
� 10 20 13.3 17 11.3 37 12.3

Some training in epidemiology 73 48.7 69 46.0 142 47.3
Some training in the methods of randomized trials 114 76.0 121 80.7 235 78.3

Abbreviation: SD, standard deviation.
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were more interested in reading the full-text article (mean difference,
0.77; 95% CI, 0.08 to 1.47; P � .029) when abstracts were reported
with spin. There was no statistically significant difference in the clini-
cians’ interpretation on the importance of the study (mean difference,
�0.38; 95% CI,�0.95 to 0.19; P� .18) or the need to run another trial
(mean difference, 0.64; 95% CI, �0.03 to 1.31; P � .061).

DISCUSSION

Our results show that spin in the abstract of an RCT in the field of
cancer can impact on clinicians interpretation of the trial results, such

that they are more likely to rate a treatment as beneficial despite the
primary outcome being statistically nonsignificant. These results
are important because they demonstrate that a slight modification
to the focus of the abstract can impact on clinicians’ interpretation
of a trial’s result.

The effect size related to the presence of spin in an abstract is
nevertheless small. However, we should not determine whether the
impact of an intervention is meaningful solely on the effect size; it also
depends on the frequency of use of spin. In the context of cancer RCTs,
abstracts with spin are frequent.17 Consequently, spin in abstracts of
RCTs may be responsible for a gap between the perceived and actual
beneficial effect of the treatments studied.11 However, to our knowl-
edge, our study is the first RCT evaluating the impact of spin, and the
results need to be replicated.

Spin is a classical concept in fields such as public relations, busi-
ness, marketing, politics, and journalism, where it is defined as a form
of propaganda to influence public opinion.18,19 Interest in spin in the
field of medicine and clinical research is relatively recent. Some studies
have looked at the prevalence of spin in published articles of
RCTs12,17,20,21 or in studies of diagnostic test accuracy,22,23 nonran-
domized studies,24-26 or epidemiologic studies.27 These studies have
shown that spin is common, particularly in the abstract of the article.
The types of spin used by authors are diverse. In RCTs, spin could
consist of a particular focus on statistically significant results or an
inappropriate interpretation of non–statistically significant differ-
ences as demonstrating equivalence in treatment effectiveness. Inter-
pretation could also be distorted through the use of linguistic spin or
the lack of consideration of the implication of harms.

Our study has several strengths. First, it is a proof of concept
study that used a strong design, an RCT, to evaluate the impact of spin
on readers’ interpretation. To our knowledge, few RCTs have been
conducted in the field of research interpretation,15,28-30 with none on
spin. Second, we used a panel of 30 real-life abstracts of RCTs indexed
in PubMed, which is a primary information source for clinicians and
researchers. Further, we used a strategy of recruitment that allowed the
recruitment of an international sample, with participation of clini-
cians from Europe, the United States, Canada, South America, Asia,
and Oceania.

Our study has some limitations. First, we only evaluated the
impact of spin in abstracts, and the clinicians who participated in this
study did not have access to the full-text article to fully appraise the

Table 4. Comparison of the Interpretation of Abstracts of Randomized Controlled Trials Reported With and Without Spin

Question

Abstract With Spin
(n � 150)

Abstract Without
Spin (n � 150)

Difference

P
Effect
Size

Mean
Score

Standard
Deviation

Mean
Score

Standard
Deviation Mean 95% CI

Do you think treatment A would be
beneficial to patients (score, 0 to 10)? 3.6 2.5 2.9 2.6 0.71 0.07 to 1.35 .030 0.25

Rate the overall rigor of the study methodology (score,
0 to 10) 4.5 2.4 5.1 2.5 �0.59 �1.13 to �0.05 .034 0.25

Rate the importance of the study (score, 0 to 10) 4.6 2.4 4.9 2.4 �0.38 �0.95 to 0.19 .18 0.15
Are you interested in reading the full-text article for the

study described in this abstract (score, 0 to 10)? 5.1 3.2 4.3 3.0 0.77 0.08 to 1.47 .029 0.35
Do you think it would be interesting to run another trial

evaluating this treatment (score, 0 to 10)? 4.8 2.9 4.2 2.9 0.64 �0.03 to 1.31 .061 0.22

Very likely

Very unlikely
10

8

6

4

2

0

With Spin Without Spin

3.6 (2.5)Mean (SD)

Mean difference (95% CI) = 0.71 (0.07 to 1.35), P = .030

2.9 (2.6)

Fig 2. Readers’ assessment of the beneficial effect of the treatments when
assessed from abstracts of randomized controlled trials reported with or without
spin. Scores are based on a numerical rating scale, ranging from 0 (very unlikely)
to 10 (very likely). Boxes represent median observations (horizontal rule) with
25th and 75th percentiles of observed data (top and bottom of box). The
diamonds represent the mean. The error bars represent the minimum and
maximum values. SD, standard deviation.
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study results. However, because of time constraints and the difficulties
of accessing the full-text article, clinicians often read only the abstract
of a journal article. Second, the clinicians included in this RCT had
some experience in the conduct and review of clinical trials in the field
of cancer, and this could underestimate the impact of spin. Third, we
selected abstracts with various levels of spin, but our sample was too
small to assess the impact of different types of spin. Finally, this study
was performed in the field of cancer where the type of spin consists
mainly of a focus on statistically significant secondary outcomes and
subgroup analysis.13

To try to minimize the impact of spin, and thus biased dissemi-
nation of research results, authors should be educated on how to
interpret research results. Peer reviewers and journal editors also play
an important role; they should systematically check whether the ab-
stract conclusions are consistent with the study results and whether
the results reported in the abstract are free from bias.

In conclusion, spin in abstracts of articles describing RCTs in the
field of cancer can impact on clinicians’ interpretation of the beneficial

effect of the treatment evaluated in these trials. It is important to raise
the awareness of this problem within the scientific community to limit
potential harm.
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