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Abstract
The study aimed to assess the prevalence of spin in the
titles and abstracts of randomized controlled trials (RCTs)
in dental caries with statistically nonsignificant primary
outcomes and to assess the risk indicators which may be
associated with spin. Any original publication reporting a
two-arm RCT in dental caries with clearly identified stat-
istically nonsignificant primary outcomes published from
January 1, 2015, until October 28, 2022, were included.
PubMed was searched electronically to identify the eligi-
ble publications. The prevalence of spin in titles and
abstracts were assessed and categorized into spin pat-
terns based on a predetermined classification scheme.
The association between spin and the potential risk in-
dicators at study, author, journal, institutional, and na-
tional levels was assessed. A total of 234 eligible RCT
publications were included. The prevalence of spin in
the titles and abstracts was 3% (95% confidence interval
[CI]: 2–6%) and 79% (95% CI: 74–84%), respectively. The

most common spin patterns in the results and conclusion
sections, respectively, were results focusing on statisti-
cally significant within-group comparisons (23%), and
conclusions focusing only on statistically significant re-
sults without acknowledgment of statistically nonsignifi-
cant results for the primary outcomes (26%). The spin was
significantly associated with number of study centers
(single-center vs. multicenter) (OR = 2.131; 95% CI:
1.092–4.158; p = 0.03), trial designs (nonparallel designs
vs. parallel designs) (OR = 0.395; 95% CI: 0.193–0.810; p =
0.01), and overall H index of institutions for last authors
(OR = 0.998; 95% CI: 0.996–0.999; p < 0.01), while it was not
significantly associated with the other indicators. In the
RCT publications with statistically nonsignificant results
for primary outcomes in dental caries, the prevalence of
spin may be low in the titles but high in the abstracts.
Single-center studies with parallel designs and a lower
overall H index of institutions for last authors may be more
likely to have spin in the abstracts.
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Introduction

Spin originally was defined as polishing the truth and
using dishonest, deceptive, and manipulative strategies to
provide a certain interpretation of information in order to
sway opinion in a desired way [Safire, 1996]. It has been
first introduced in biomedicine since 2007 [Hróbjartsson
and Gøtzsche, 2007] and systematically assessed and
classified in biomedicine since 2010 [Boutron et al.,
2010]. In medicine, spin is defined as reporting practices
that distort the interpretation of research and create
misleading conclusions intentionally or unintentionally
by suggesting more favorable results [Chiu et al., 2017]. In
randomized controlled trials (RCTs), spin is specifically
defined as the use of specific reporting strategies to make
the treatment, intentionally or unintentionally, more
beneficial to readers with no consideration of the statisti-
cally nonsignificant difference for the primary outcome,
or to distract the readers from statistically nonsignificant
results [Boutron et al., 2010].

Spin is common in both abstracts and main texts of
biomedical publications [Chiu et al., 2017]. The overall
prevalence of spin in the abstracts of biomedical publi-
cations is around 57%, and the prevalence in the abstracts
of RCTs with nonsignificant primary outcomes was even
reported to be 61% based on a meta-research study [Chiu
et al., 2017]. Spin has a negative impact on advancing
healthcare practice and population health, adversely in-
fluences health policy planning, adds to research waste,
decreases the reproducibility of research, hampers the
progress of science, and reduces return-of-investment
from research [Ochodo et al., 2013; Caulfield and Ogbo-
gu, 2015; Chiu et al., 2017].

RCTs play an important role in providing evidence for
clinical decision-making and are commonly used for
shaping clinical practice guidelines [Cooper et al.,
2019]. This is because in general RCTs provide the
strongest evidence with regard to the effectiveness of
treatments [Hackshaw et al., 2006]. Abstracts have
been shown to directly influence readers’ opinions on
treatments or interventions [Khan et al., 2019]. Many
clinicians have no access to full text and use only the
abstract of a trial to inform their clinical decisions [Hope-
well et al., 2008]. Therefore, an accurate presentation of
the results in the abstracts of RCTs is essential for the
interpretation and dissemination of the results and their
application in clinical practice.

Several methodological studies have assessed spin in
the titles and abstracts of RCTs in medicine, including
dentistry [Boutron et al., 2010; Lockyer et al., 2013;
Arunachalam et al., 2017; Khan et al., 2019; Eleftheriadi

et al., 2020; Wu et al., 2020; Guo et al., 2021; Ito et al.,
2021; Rassy et al., 2021]. The prevalence of spin in those
reviews was high, ranging from 34% to 70%. In addition,
several studies assessed risk indicators for the presence of
spin [Arunachalam et al., 2017; Khan et al., 2019; Rosz-
hart et al., 2020; Wu et al., 2020; Guo et al., 2021; Ito et al.,
2021]. However, most of those studies focused on a
limited number of risk indicators, notably funding status,
number of study centers, international collaboration,
citations of the studies, and impact factors of the journals.
To our best knowledge, however, no studies have com-
prehensively assessed the risk indicators of spin at all
possible levels including study, author, journal, institu-
tional, and national levels.

Dental caries is the most common dental disease with a
global prevalence of 35% in 2010 [Vos et al., 2012]. A
large proportion of all dental research concerns dental
caries. However, to date, no attention has been given to
the assessment of spin in the abstracts of RCTs in dental
caries. Therefore, the aim of the present study was to
assess the prevalence of spin in the titles and abstracts of
RCTs in dental caries with statistically nonsignificant
primary outcomes and to investigate the risk indicators
at study, author, journal, institutional, and national levels
which may be associated with spin.

Methods

Search Strategy
Two separate search strategies were used to search for the

relevant publications. In the first search strategy, we included
Medical Subject Headings (Mesh) terms relevant to “dental caries”
and “randomized controlled trials” and their synonyms as the free
words (search strategy 1) to search for articles in PubMed without
language restriction, on March 16, 2020. An update of the search
was performed on October 28, 2022. In the second search strategy,
we used the Cochrane Highly Sensitivity Search Strategy for
identifying randomized trials in Medline: sensitivity- and
precision-maximizing version [Lefebvre et al., 2011] (search strat-
egy 2) to search for the relevant studies via PubMed on October 28,
2022. Both search strategies were limited to publications dated
between 2015 and 2022. The search strategies are presented in
online supplementary Table 1 (for all online suppl. material, see
https://doi.org/10.1159/000531569).

Eligibility Criteria
Publications which met the following criteria were included:

1. They were any type of RCTs including parallel, crossover, or
spit-mouth designs, with two arms only (one intervention
group and one control group);

2. At least one of the participant, intervention, control, and
outcomes components was relevant to dental caries. For exam-
ple, if the target population of a study is patients with any type
of caries, this study is considered to be eligible. If one of the
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outcomes of a study is relevant to caries, such as DMFT and
caries incidence, this study is also considered to be eligible;

3. The primary outcomes can be identified from the publications.
Whenever the primary outcomes were not explicitly reported,
the outcomes used for the sample size estimation were con-
sidered the primary outcomes. If outcomes were not stated in
the sample size estimation, the primary outcomes were taken
from the primary study objectives [Boutron et al., 2010];

4. The primary outcomes were statistically nonsignificant. If there
was more than one primary outcome in a publication, at least
one primary outcome was statistically nonsignificant;

5. The date of the publications published in print was later than
January 1, 2015;

6. They were written in English.
Publications which met the following criteria were excluded:

1. Reporting equivalence or non-inferiority trials;
2. Duplicate publications. That is, if the exact same RCT study

was published in more than one publication, only the earliest
published study was included. However, if an RCT study was
published in different publications but the reported outcomes
or follow-up times in those publications were different, none of
the publications was excluded.
Three reviewers independently assessed the titles, abstracts, and

full texts of the identified publications (namely, N.S. andM.d.B. for
publications published from January 1, 2015, to December 31,
2016, and N.S. and B.I. for publications published from January 1,
2017 to March 16, 2020). Since the present review only focused on
the spin of the abstracts, full texts were not assessed if clear
decisions for inclusion and exclusion could be made based on
the titles and abstracts. Full texts were only obtained for further
assessment if a clear decision from the titles and abstracts alone
could not be made. Any disagreement between the reviewers was
resolved by consensus discussion.

Data Extraction
Spin Patterns
The spin patterns were defined as the specific strategies of spin

that authors used in the titles, and results and conclusion section of
abstracts [Boutron et al., 2010]. The common spin patterns in titles
and abstracts of RCTs are presented in Table 1. The spin patterns
were identified and extracted from all the included publications.
The classification scheme of spin patterns for RCTs used in the
present study was developed by Boutron et al. [2010].

Extent (i.e., the Amount) of Spin
The classification method for the extent of spin was developed

by Boutron et al. [2010]. The extent of spin was defined as the
number of sections with spin in the abstracts [Boutron et al., 2010].
It focused on the amount of spin in the abstracts and was
determined using four hierarchical categories: (1) no spin in either
the results or conclusion section; (2) spin in the results section
only; (3) spin in the conclusion section only; and (4) spin in both
the results and conclusion sections [Boutron et al., 2010]. If more
sections of abstracts had spin and if spin was present in the
conclusion section, the extent of spin was considered to be higher.

Level (i.e., the Impact) of Spin in Conclusions
The classification method for the level of spin in conclusions

was developed by Boutron et al. [2010]. The level of spin was
defined as the extent to which the conclusion sections of the

abstracts are misleading. It focused on the impact of spin on the
conclusions of abstracts and was determined by the following
indicators: (1) uncertainty in the framing of the conclusions; (2)
recommendation for further trials; (3) acknowledgment of the
statistically nonsignificant results for the primary outcomes;
and (4) recommendation to use the treatment in clinical prac-
tice [Boutron et al., 2010]. The level of spin was classified into
none, low, moderate, and high levels based on the four indi-
cators. The classification scheme for the level of spin is pre-
sented in online supplementary Table 2. A high level of spin
indicated that the conclusion of the abstract may be strongly
misleading. A high level of spin was defined as no uncertainty in
the framing of conclusions, no recommendations for further
trials, and no acknowledgment of the statistically nonsignificant
results for primary outcomes, or as the presence of recommen-
dations to use the treatment in clinical practice. A moderate
level of spin indicated that the conclusion of the abstract may be
questionable and moderately misleading. A moderate level of
spin was defined as uncertainty in the framing of conclusions or
recommendations for further trials but no acknowledgment of
the statistically nonsignificant results for the primary outcomes.
A low level of spin indicated that the conclusion of the abstract
may be slightly misleading. A low level of spin was defined as
uncertainty in the framing of conclusions and recommenda-
tions for further trials or acknowledgment of the statistically
nonsignificant results for the primary outcome [Boutron et al.,
2010].

Risk Indicators Associated with Spin
The potential risk indicators that may be associated with spin

were extracted from the included publications. The factors
included five levels, i.e., study, author, journal, institutional,
and national levels. The potential risk indicators were decided a
priori by the team based on previous literature and our own
assumptions.

The risk indicators at study level included the study funding,
number of study centers where the studies were performed, structured
abstracts, the reporting quality of the abstracts, involvement of a
statistician or methodologist, and the trial design. A structured
abstract was defined as an abstract with distinct and labeled sections
(e.g., introduction, methods, results, and conclusions) for rapid
comprehension [Sollaci and Pereira, 2004]. The reporting quality
of the abstracts was assessed with the Consolidated Standards of
Reporting Trials (CONSORT) checklist for the abstracts of RCTswith
17 items [Hopewell et al., 2008]. If an abstract reported a higher
number of items on the CONSORT checklist, the reporting quality of
the abstract was considered to be higher. The involvement of a
statistician or methodologist was decided based on the affiliation
information within the studies [Makou et al., 2021] and the acknowl-
edgment section of the studies. An affiliation with a department/unit
of biostatistics, epidemiology, mathematics, and research method-
ology was considered indicative of such involvement. The trial design
of RCTs was dichotomized into parallel trials and nonparallel trials.
Nonparallel trials included cross-over trials, split-mouth trials, and
cluster trials.

The risk indicators at author level included the number of
authors, conflict of interest among authors, international collab-
orations, H index of the first author, and H index of the last author.
International collaborations were defined that the authors of a
study came from at least two different countries. If an author had
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multiple affiliations from different countries, the first affiliation
was considered the affiliation of the author when determining the
international collaborations. H index is a quantitative metric for
assessing the cumulative impact of a researcher’s academic output
and performance [Hirsch, 2005]. The H index is defined as the
number of publications of a researcher which have been cited at
least that same number of times [Hirsch, 2005]. A higher H index
indicated that the researcher is more productive and influential.
The H index can also be used to measure the research performance
of a journal, an institution, or a country. The H index of an author
was estimated based on the Author SearchBETA of the Web of
Science Core Collection (WOSCC) database up to June 2021.
Similar names were differentiated on the basis of the affiliation
histories and research subjects.

The risk indicators at journal level included the 4-year
impact factor, the H index of the journals, and the word limit
of the abstracts of the journals. Both the 4-year impact factor

in the publication year of the studies in 2020 and the H index
of the journals were collected from the SCImago Journal &
Country Rank website in June 2021, where the impact factor
and H index were originally based on the information con-
tained in the SCOPUS database. The word limit of the ab-
stracts was collected from the instructions to authors of the
journals.

The risk indicators at institutional level included the overall
H indexes of the institutions of both first and last authors and
the H indexes of the institutions in dental research of both first
and last authors. If an author had multiple affiliations, the first
affiliation was collected. The H index of the institutions was
collected based on the SCOPUS affiliation identifier up to
July 2021.

The risk indicators at national level included the overall H
indexes of the countries of both first and last authors, H indexes of
the countries in dental research of both first and last authors, and

Table 1. Prevalence of spin and spin patterns in the titles and abstracts of the included publications (N = 234)

Spin patterns Number of publications
with the presence of
the spin pattern

Prevalence
(95% CI)

Titles 8 3% (2%, 6%)
Title claims treatment effectiveness when none exists 1 0% (0%, 2%)
Title claims treatment safety 0 0% (0%, 1%)
Title focuses only on the statistically significant outcomes* 7 3% (1%, 6%)
Abstracts 186 79% (74%, 84%)
Results section of the abstracts 104 44% (38%, 51%)
Results focus on statistically significant primary outcomes and ignore the
statistically nonsignificant primary outcomes*

25 11% (7%, 15%)

Results focus on statistically significant secondary outcomes 23 10% (6%, 14%)
Results focus on statistically significant within-group comparisons 53 23% (18%, 28%)
Results focus on statistically significant subgroup analysis 3 1% (0%, 3%)
Results focus on statistically significant modified population of analyses
(e.g., statistically significant per-protocol analysis instead of nonstatistically
intention-to-treat analysis)

1 0% (0%, 2%)

Trend toward significance or equivalent verbiage in results 18 8% (5%, 12%)
Other spin patterns 1 0% (0%, 2%)
Conclusion section of the abstracts 169 72% (66%, 78%)
Conclusions claim equivalence for statistically nonsignificant results 43 18% (14%, 24%)
Conclusions claim efficacy with no consideration of the statistically
nonsignificant results for primary outcomes

46 20% (15%, 25%)

Conclusions focus only on statistically significant results (e.g., other
significant primary outcomes, secondary outcomes, subgroup analyses,
within-group comparisons, or modified population of analyses) without
acknowledgment of statistically nonsignificant results for the primary outcomes

60 26% (20%, 32%)

Conclusions acknowledge statistically nonsignificant results for the
primary outcomes but with emphasis on the beneficial treatment effect

15 6% (4%, 10%)

Conclusions acknowledge statistically nonsignificant results for the
primary outcomes but emphasis in on other statistically significant results
(e.g., other significant primary outcomes, secondary outcomes, subgroup
analyses, within-group comparisons, or modified population of analyses)

14 6% (3%, 10%)

Trend toward significance or equivalent verbiage in conclusions 10 4% (2%, 7%)
Conclusions recommend to use the treatment 20 9% (5%, 13%)
Other spin patterns 15 6% (4%, 10%)
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the economical level of the countries. The H indexes of the
countries in 2020 were collected based on the SCImago Journal
& Country website. The economical level of the countries was
determined based on the criteria of the World Bank for the 2021
fiscal year which relied on the gross national income per capita of a
country [The World Bank, 2021].

Two reviewers (N.S. and M.W.L.) independently assessed spin
of the abstracts of all the included publications. The initial inter-
rater agreement on the identification of each spin pattern was
assessed with a kappa test. Three reviewers (N.S., M.B., andM.d.B.)
extracted the factors associated with spin for the studies identified
in the original search. Any disagreement between the reviewers
was resolved by consensus discussion.

Statistical Analysis
The overall prevalence of spin in titles and abstracts, the

prevalence of each spin pattern, the extent of spin, and the level
of spin in conclusions of the abstracts were all presented with
percentages and 95% confidence intervals (CIs). To assess poten-
tial risk indicators associated with spin, the extent of spin was
regarded as the dependent variable and was dichotomized into
high extent (spin in both results and conclusion sections) and low
extent (no spin in either results or conclusion section, spin in
results section only, or spin in conclusion section only). Univariate
binary logistic regression analyses were then used to assess the
association between the extent of spin and each potential risk

indicator separately. Multicollinearity of the risk indicators which
were significant based on the univariate analyses was tested using
the variance inflation factor (VIF). When a VIF value of a risk
indicator was higher than 10 [O’brien, 2007], collinearity was
considered present and the risk indicator was excluded from the
subsequent analysis. Subsequently, the multivariate binary logistic
regression analysis with backward selection (p > 0.05 for removal)
was performed to assess the association between the extent of spin
and those factors with p values of <0.05 in the univariate analyses.
SPSS 27.0 (IBM, New York, NY, USA) was used to perform both
the descriptive and statistical analyses in the study.

Results

Based on search strategy 1, we identified a total of
1,405 records originally on 16th March 2021 and
another 433 records on 28th October 2022 in the
update. During the screening of the titles and abstracts,
510 of them satisfied the eligibility criteria. Eventually,
317 publications did not satisfy the eligibility criteria
after carefully reading the full-text publications, and
the other 193 publications were included. In search

Fig. 1. Flow diagram of study inclusion (search strategy 1 usedMedical Subject Headings [Mesh] terms relevant to
“dental caries” and “randomized controlled trials” and their synonyms as the free words; search strategy 2 is
Cochrane Highly Sensitivity Search Strategy for identifying randomized trials in Medline: sensitivity- and
precision-maximizing version [2008 version]).

Spin in Randomized Control Trials in
Dental Caries

Caries Res
DOI: 10.1159/000531569

5

D
ow

nloaded from
 http://karger.com

/cre/article-pdf/doi/10.1159/000531569/3941271/000531569.pdf by guest on 22 Septem
ber 2023

https://doi.org/10.1159/000531569


strategy 2 based on the Cochrane Highly Sensitivity
Search Strategy, 2,699 records were identified and
eventually, 41 publications were included. Therefore,
a total of 234 publications were included in the present
study (Fig. 1).

Most of the included studies (N = 200) were published
in dental journals and were parallel RCTs (N = 175). The
studies were performed in various countries such as Brazil
(N = 37), India (N = 34), and the USA (N = 16). Online
supplementary Table 3 presents the characteristics of the
included publications.

Prevalence of Spin and Spin Patterns
The prevalence and 95% CI of each spin pattern in the

234 included publications are shown in Table 1. The
inter-rater agreement on the identification of each spin
pattern ranged from 76% to 100%, and the kappa values
of each spin pattern ranged from 0.08 to 0.59 (online
suppl. Table 4). The prevalence of spin in the titles was 3%
(95% CI: 2–6%). The prevalence of spin in the abstracts
was 79% (95% CI: 74–84%). The prevalence of spin in the
results and conclusion sections of the abstracts was 44%
(95% CI: 38–51%) and 72% (66–78%), respectively. The
spin pattern with the highest prevalence in the results
section was that results focused on statistically significant
within-group comparisons (23%; 95% CI: 18–28%). In
the conclusion section, the most prevalent spin pattern
was that conclusions focused only on statistically signifi-
cant results without acknowledgment of statistically non-
significant results for the primary outcomes (26%; 95%
CI: 20–32%).

Extent of Spin and Level of Spin in the Conclusions
The extent of spin in the abstracts is presented in

Table 2. Out of the 234 abstracts, 186 (79%; 95% CI:
74–84%) had spin in at least one section of the abstracts.

The level of spin in the conclusion sections of the 234
abstracts is also presented in Table 2. The majority of the
publications had a high level of spin in the conclusion
sections of the abstracts (44%; 95% CI: 38–50%).

Risk Indicators Associated with Spin
The characteristics of the potential risk indicators

and their distribution over the extent of spin of the
included abstracts are presented in online supplemen-
tary Table 5. In the univariate analysis, the extent of
spin was significantly associated with the following risk
indicators (p < 0.05): funding, number of study centers,
reporting quality of abstracts, trial design, international
collaborations, H index of the last authors, 4-year
impact factor, H index of the journals, overall H index
of institutions for the first authors and the last authors,
H index of institutions in dental research for first
authors and last authors, H index of countries in dental
research for first authors, economical level of countries
for the first authors and the last authors (Table 3). The
VIF values of all the risk indicators except for H index
of institutions in dental research for first authors
were <10. Therefore, H index of institutions in dental
research for first authors was removed from the sub-
sequent multivariate regression analysis.

In the subsequent multivariate regression analysis
with backward selection, the number of study centers
(OR: 2.131; 95% CI: 1.092–4.158; p = 0.03), trial design
(OR: 0.395; 95% CI: 0.193–0.810; p = 0.01), and the
overall H index of institutions for the last authors (OR:
0.998; 95% CI: 0.996–0.999; p < 0.01) remained as
independent risk indicators for the extent of spin
(Table 3). The studies performed in single centers
had 2.131 times higher odds to have high extent of
spin in the abstracts than those in multiple centers. The
studies with nonparallel designs (e.g., cross-over, split-

Table 2. Extent of spin of the abstracts and level of spin in conclusions of the abstracts of the included
publications (N = 234)

Extent of spin Prevalence (95% CI) No. of publications

No spin in either results or conclusion section 21% (16%, 26%) 48
Spin in results section only 7% (4%, 11%) 17
Spin in conclusion section only 35% (29%, 41%) 82
Spin in both results and conclusion sections 37% (31%, 44%) 87
Level of spin

None 7% (4%, 11%) 16
Low 39% (33%, 46%) 92
Moderate 10% (6%, 14%) 23
High 44% (38%, 50%) 103
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mouth, or cluster design) had 0.395 times less odds
to have high extent of spin in the abstracts than those
with parallel designs. With the overall H index of

institutions for the last authors increasing by one
unit, the studies had 0.998 times less odds to have
high extent of spin.

Table 3. Univariate and multivariate binary logistic regression analyses for the association between the risk indicators and the
extent of spin (N = 234)

Risk indicators Univariate analysis Multivariate analysis
(full model)

Multivariate analysis with
backward selection

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Study level
Funding
Funded Ref. Ref.
Not funded/not reported 2.485 (1.443, 4.279) <0.01 1.410 (0.734, 2.709) 0.30
Number of study centers

Multiple Ref. Ref. Ref.
Single 2.731 (1.445, 5.160) <0.01 1.596 (0.773, 3.293) 0.206 2.131 (1.092, 4.158) 0.03

Structured abstracts
No Ref.
Yes 1.974 (0.913, 4.270) 0.08

Reporting quality of abstracts 0.850 (0.746, 0.969) 0.02 0.929 (0.806, 1.072) 0.32
Involvement of a statistician or methodologist

No Ref.
Yes 0.905 (0.495, 1.657) 0.75

Trial design
Parallel trials Ref. Ref. Ref.
Nonparallel trials 0.435 (0.222, 0.850) 0.02 0.432 (0.207, 0.900) 0.03 0.395 (0.193, 0.810) 0.01

Author level
Number of authors 0.921 (0.834, 1.017) 0.11
Conflict of interest

Yes Ref.
No/not reported 0.964 (0.274, 3.392) 0.95

International collaborations
No Ref. Ref.
Yes 0.348 (0.182, 0.667) <0.01 0.573 (0.262, 1.252) 0.16

H index of first author 0.966 (0.932, 1.002) 0.06
H index of last author 0.965 (0.945, 0.986) <0.01 0.990 (0.962, 1.020) 0.52

Journal level
4-year impact factor 0.775 (0.635, 0.945) 0.01 1.068 (0.795, 1.436) 0.66
H index of the journals 0.990 (0.983, 0.997) <0.01 0.994 (0.985, 1.003) 0.20
Word limit of the abstracts

≤250 words Ref.
>250 words 0.957 (0.556, 1.646) 0.87

Institutional level
Overall H index of institutions for first authors 0.998 (0.997, 1.000) 0.01 1.001 (0.998, 1.003) 0.56
Overall H index of institutions for last authors 0.998 (0.996, 0.999) <0.01 0.999 (0.996, 1.002) 0.45 0.998 (0.996, 0.999) <0.01
H index of institutions in dental research for first
authors

0.991 (0.984, 0.998) 0.01

H index of institutions in dental research for last
authors

0.988 (0.981, 0.995) <0.01 0.998 (0.985, 1.010) 0.74

National level
Overall H index of countries for first authors 1.000 (0.999, 1.000) 0.15
Overall H index of countries for last authors 1.000 (0.999, 1.000) 0.24
H index of countries in dental research for first authors 0.995 (0.991, 1.000) 0.05 0.999 (0.992, 1.006) 0.83
H index of countries in dental research for last authors 0.996 (0.992, 1.001) 0.12
Economical level of countries for first author

Middle/low income Ref. Ref.
High income 0.531 (0.308, 0.917) 0.02 0.702 (0.124, 3.967) 0.69

Economical level of countries for last author
Middle/low income Ref. Ref.
High income 0.512 (0.298, 0.879) 0.02 1.576 (0.270, 9.188) 0.61

The dependent variable, extent of spin, was dichotomized into high extent (spin in both results and conclusion sections) and low extent (no spin in either results or
conclusion section, spin in results section only, or spin in conclusion section only). Low extent of spin was the reference category.
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Discussion

Summary of the Main Findings
The present study shows that the prevalence of spin in

the abstracts of RCTs in dental caries reporting statisti-
cally nonsignificant results for primary outcomes was
high, with a prevalence of 79%. With a prevalence of 3%,
spin in the titles was rare. A lower extent of spinwas found
for multicenter studies, studies with nonparallel designs,
and studies in which the institutions for last authors had a
higher H index. To our best knowledge, this is the first
study focusing on spin in RCTs in dental caries.

Interpretation of the Main Findings
The important reasons for the high prevalence of spin in

the abstracts of RCTs in dental caries may be authors’
unawareness of spin in science, ignorance of scientific
standards, young researchers’ imitation of previous prac-
tice, intention to increase the acceptance rate of their
papers in a higher journal, and intention to influence
readers with more promising and attractive results and
increase the citations of the papers [Fletcher and Black,
2007; Yavchitz et al., 2016]. Besides, the current rewarding
system, which focuses more on the quantity of the pub-
lications rather than the quality of the publications may
also cause spin [Weed, 1998]. The authors’ financial,
personal, and intellectual conflicts of interest may also
contribute to spin in the publications [Fletcher and Black,
2007]. The high prevalence of spin in the publications may
also be caused by the peer-reviewing period of the scientific
journals [Lazarus et al., 2016]. Lazarus et al. [2016] assessed
the impact of peer reviewers on spin in reports of non-
randomized studies on a therapeutic intervention based on
123 primary reports. It was reported that the authors added
spin in the manuscripts requested by peer reviewers in 9%
of the publications, and peer reviewers failed to identify
spin in the abstract conclusions in 76% of the publications
[Lazarus et al., 2016]. Several previously published meth-
odological studies on spin in the abstracts of RCTs with
statistically nonsignificant primary outcomes also reported
a high prevalence of spin in various fields of medicine
[Boutron et al., 2010; Arunachalam et al., 2017; Eleftheriadi
et al., 2020; Wu et al., 2020; Guo et al., 2021; Rassy et al.,
2021]. Among those previous studies, several studies as-
sessed spin in dentistry. Wu et al. [2020] reported that the
prevalence of spin in the abstracts was 69.9% in the 196
RCTs in periodontology and oral implantology. Guo et al.
[2021] reported a prevalence of 62.2% in the abstracts of
the 111 RCTs in orthodontics. Eleftheriadi et al. [2020]
reported a prevalence of 61.7% in the abstracts in the 47
RCTs in dentistry. This indicated that the prevalence of

spin in the abstracts of RCTs in medicine, including dental
fields, was high, which is consistent with the findings of the
present study.

In the present study, number of study centers was a
significant independent risk indicator for the extent of spin.
Wu et al. [2020] found that the studies performed in
multiple centers had 0.28 times less odds to have spin
than the studies performed in single centers using the
multivariate analysis based on 196 RCTs in periodontology
and implantology, which is consistent with the finding of the
present study. However, Wu et al. [2020] reported that the
number of study centers was not a significant risk indicator
for the severity of spin (≤two spin patterns vs. >two spin
patterns) when only the abstracts with spin were included.
Besides, the trial design and the overall H index of institu-
tions for last authors were significant risk indicators for
extent of spin. To our best knowledge, this is the first study to
find the potential link between trial design, research
performance/influence of the institutions, and extent of
spin. However, the possible mechanisms that can explain
the association of number of study centers, trial designs, and
the overall H index of institutions for last authors with the
extent of spin are unclear so far. In the previous studies on
spin, several other risk indicators at author and study levels
were found to be significantly associated with spin in the
multivariate analyses, such as international collaboration
[Guo et al., 2021] and funding [Ito et al., 2021]. However,
those two risk indicators were not significant independent
risk indicators in the present study. This may be because
more risk indicators at different levels were added in the
present study and their effects on extent of spin were
stronger and took over the role of those risk indicators
which were significant in the previous studies.

Clinical Relevance of the Study
The present study can help increase the awareness of

stakeholders in medicine and healthcare including
clinicians, researchers, and policymakers about spin
in scientific publications, in particular, in the publi-
cations performed in single centers, using parallel
design and in which the institution of last authors
has insufficient academic impact. The study can also
help them identify different spin patterns that may
occur in the abstracts when they read or write scientific
publications and help them reduce spin when they
write scientific papers. This can ensure accurate inter-
pretation and dissemination of oral health research for
clinicians and researchers, and make clinicians’
decision-making and the shaping of clinical practice
guidelines more reliable and unbiased. Eventually, it is
beneficial for oral health outcomes of patients. Besides,
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to date, the present study was the first study to com-
prehensively assess the risk indicators of spin at differ-
ent levels, notably, study, author, journal, institutional,
and national levels. In this case, the significant inde-
pendent risk indicators for extent of spin can be
identified more reliably.

Limitation of the Study
In interpreting the findings of the present study, some

limitations should be taken into consideration. First, the
subjectivity of the assessment of spin may be a limitation.
The definitions of spin are various [Chiu et al., 2017], and
there are no standardized guidelines and elaborations for
the identification of spin in scientific publications. There-
fore, the identification and interpretation of spin patterns
in the RCTs may be arbitrary and vary among different
teams. This may be also the main reason why the inter-
rater agreement (i.e., the kappa values) was relatively low
for the initial assessment of spin patterns in several pre-
vious methodological studies on spin [Nascimento et al.,
2019] and the present study. However, in the present study,
the consensus between the two reviewers on the spin
patterns of each included study was reached based on
the discussion after the initial assessment and only the
agreed spin patterns were included in the final analysis.
Therefore, we believe that the results of the present study
were reliable. Second, we only assessed spin in the RCTs
with statistically nonsignificant primary outcomes with
two arms because those types of RCTs were most com-
monly used for the assessment of spin [Arunachalam et al.,
2017; Wu et al., 2020; Guo et al., 2021; Ito et al., 2021].
However, this may hinder the generalizability of the find-
ings to other types of RCTs, for instance, the RCTs with
more than two arms, with no specific primary outcomes, or
with statistically significant primary outcomes. Third, we
used H index to quantify the research performance and
influence of the authors because of the simplicity of
calculation using the WOSCC database. However, some
disadvantages of using H index were raised by previous
researchers. For example, the H index, as a single-number
criterion, may be too simple to assess a researcher reliably
and comprehensively because the performance of a re-
searcher is multidimensional [Bornmann andMarx, 2011].
The H index may disadvantage newcomers since their
publications and citation rates are relatively low [Born-
mann and Marx, 2011]. The H index also lacks sensitivity
to performance changes of a researcher [Bornmann and
Marx, 2011]. Therefore, H index may not truly reflect the
research performance and influence of a researcher even if
it has been widely used in research so far. Fourth, a smaller
number of events relative to the high number of

independent variables (i.e., risk indicators) are a common
limitation for multivariate regression analysis. In the
present study, the number of events (i.e., studies with a
high extent of spin) was 87, while the number of the risk
indicators included in the multivariate analysis was 14.
Therefore, the present study did not meet the criterion of
events per variable ≥10 [Peduzzi et al., 1996; Ogundimu
et al., 2016]. This may be a limitation because this may
yield biased estimates of regression coefficients of the risk
indicators in the present study.

Recommendations
In future research, it is suggested to further explore the

mechanisms for the association of number of study
centers and H index of last authors with the extent of
spin. Besides, to minimize the spin in scientific publica-
tions, it is recommended to develop a new reporting
guideline for spin or expand the current reporting guide-
lines by adding specific items on avoiding spin.

Conclusion

The prevalence of spinmay be high in the abstracts of the
RCTs in dental caries with statistically nonsignificant results
for primary outcomes. Number of study centers, trial de-
signs, and the overall H index of institutions for the last
authors may be the significant independent risk indicators
for the extent of spin. Single-center studies, studies with
parallel designs, and studies with a lower overall H index of
institutions for the last authors may be more likely to have a
higher extent of spin in the abstracts than multicenter
studies, studies with nonparallel designs, and studies with
higher overall H index of institutions for the last authors.
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