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Abstract

Obijectives: To evaluate the risk of bias (ROB) in reports of randomised controlled trials (RCTs) of
animal experiments published in implant dentistry, and to explore the association between animal

experiment characteristics and ROB.

Material and methods: We searched the MEDLINE (via PubMed), SCOPUS and SciELO databases
from 2010 to March 2015 for reports of RCTs of animal experiments published in implant
dentistry. We evaluated independently and in duplicate the ROB of these experiments by the use
of a tool specifically developed to evaluate ROB in animal studies, the SYRCLE's tool. ROB was
judged as low, high or unclear (when there was not enough information to judge ROB). We

used univariate and multivariate logistic regression analyses to evaluate the association of specific

study characteristics and extent of ROB.

Results: We initially selected 850 publications and 161 reports of animal experiments were
included. For a total of 1449 entries (records), 486 (34%) were rated as low ROB. High ROB was
attributed to 80 (6%) of entries, and 883 (60%) entries were rated as unclear ROB. The
characteristics “impact factor” (IF), reporting of standard error (SE) and reporting of confidence
interval (Cl) were significantly associated with low ROB in some SYRCLE domains.

Conclusions: A substantial number of items with unclear ROB were observed in this sample of
animal experiments in implant dentistry. Furthermore, the present findings suggest that implant
dentistry animal experiments published in journals with higher IF and better report of measures of
precision; that is, Cl and SE may have lower ROB than those not having these characteristics.

Introduction

Risk of bias (ROB) is an important concept
that should be addressed in all types of stud-
ies. Knowing the level of ROB gives informa-
tion about whether or not the results of a
study are reliable and useful. For example,
a clinician would likely be reluctant to apply
a clinical technique if the information on
effectiveness and safety is based on a ran-
domized controlled trial (RCT) with high
ROB. The high ROB in such RCT would
mean that the treatment effect estimates
may be over- or underestimated (Higgins
et al. 2011). Thus, the technique may be inef-
fective or even cause some harm.

Basic research in the form of animal exper-
iments is normally conducted to understand
and guide further
research in the form of clinical trials (Faggion

disease mechanisms
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2015a). For any of these objectives, the evalu-
ation of ROB is pivotal to understand the
validity of the findings. An animal experi-
ment with high ROB may not adequately
reflect the mechanism of the disease or may
provide only inaccurate information on the
effectiveness of interventions. Therefore, the
evaluation of ROB in animal experiment is a
pivotal step for the critical evaluation of
reported effectiveness and safety in pre-clini-
cal studies.

The objective of the present methodologi-
cal study is to evaluate ROB in reports of
RCTs of animal experiments published in
implant dentistry by the use a specific tool
developed to evaluate ROB in animal experi-
ments, the SYstematic Review Centre for
Laboratory animal Experimentation (SYR-
CLE) (Hooijmans et al. 2014). A second objec-
tive was to identify potential predictors of
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low ROB in the different domains evaluated
by the SYRCLE's tool.

Material and methods

Eligibility criteria

We included in the present project only
RCT on animal experiments published in
implant dentistry. We considered an animal
experiment a RCT when authors performed
at random any phase of the active therapy
(i.e. during implant or prosthetic place-
ments). Therefore, we included reports of
studies on interventions. Furthermore, we
also included studies of implant use for oral
and maxillofacial purposes placed intra- or
extra-orally.

We excluded non-RCT experiments or ani-
mal experiments where the randomization
performed after the therapies
applied. Furthermore, we excluded reports of

was were
in vitro or studies involving humans. We also
excluded reports of animal RCT published in
languages other than English and Spanish.

Database search

Two authors (KD, LA) independently
searched the MEDLINE (via PubMed), SCO-
PUS and SciELO electronic databases to iden-
reports of RCT
experiments in implant dentistry published
from September 2010 to 31 March 2015.
These search limits were applied due to the
availability of the SYRCLE’s tool which was
published in 2010. Authors also searched for
potential reports in the reference lists of
included reports of RCT initially retrieved
from the databases. Unpublished literature

tify involving animal

was also sought in the ProQuest Disserta-
tions and Theses Database (pgdtopen.pro-
the
databases.

quest.com) and  in OpenGrey

(www.opengrey.eu) The search

strategy is presented in Table 1.

Reports selection

First, two authors (KD, LA) evaluated titles
and abstracts of reports to determine eligibil-
ity for initial inclusion; then, they scruti-
nized full texts of articles to determine
whether the the
criteria. The authors documented excluded
articles with corresponding reasons for exclu-
sion. Two authors (KD, LA) performed study

studies met inclusion

selection independently and in duplicate.
They discussed any disagreement regarding
the inclusion or exclusion of articles until
consensus was achieved.

Data extraction

Data were directly extracted from the reports
to a standardized table including the SYRCLE’s
checklist items. Data were extracted indepen-
dently by two authors (KD, LA). A third author
(MAA) checked the precision of responses. Dis-
agreements on data extraction were resolved
by discussion until consensus was achieved.

The SYRCLE's risk of bias tool

The Cochrane ROB tool (Higgins et al. 2011)
was used as a starting point for the develop-
ment the SYstematic Review Centre for Lab-
oratory animal Experimentation (SYRCLE’s)
RoB tool (Hooijmans et al. 2014). The SYR-
CLE’s ROB tool consists of a domain-based
instrument with 10 entries related to six
types of bias: selection bias, performance
bias, detection bias, attrition bias, reporting
bias and other biases (Hooijmans et al. 2014).
These 10 entries are organized in sub-items
in the form of questions that support a Yes/
No/Unclear answer.

A domain-based tool requires a careful
analysis and interpretation of the data
reported to understand whether the informa-
tion (or lack of it) may have caused any
potential bias to a specific study domain.
Evaluation by means of such a tool is more
realistic than by means of a scale or checklist

Table 1. Search strategy used in Medline (via PubMed) to select animal experiments in implant

dentistry

Keywords

(1) “Non-humans primates”
(2) rat OR rats OR mice

(3) pig OR pigs OR swine
(4) dog OR dogs

(5) monkey OR monkeys OR baboon OR baboons OR cebidae

(6) rabbit OR rabbits OR hares
(7) cat OR cats OR felidae

(8) goat OR goats

(9) sheep

(10) #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9

(11) implant OR implants OR fixture OR fixtures
(12) random*

(13) #10 AND #11 AND #12 (sort by: Author Filters: Publication date from 2010/09/01 to 2014/09/01; Other

Animals) (Updated from 2014/09/02 to 2015/03/31)
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because the former involves subjectivity in
the assessment (Higgins et al. 2011). Scales,
for example, require assigning “weights” to
the different items to generate a summary
score. This approach might not be feasible
because it is challenging to understand the
impact of each item on quality. Thus, a
domain-based approach seems preferable to
capture the true validity of a study.

In the present project, we applied nine
items of the tool (item 4: were the animals
randomly housed during the experiment!
was not applied). The authors of the SYR-
CLE’s tool suggest that the tool may be
adjusted to the type of sample analysed. We
understand that the omission of this item
will not interfere with the validity of our
findings. More detailed information on the
SYRCLE's tool is reported elsewhere (Hooij-
mans et al. 2014). A list of main SYRCLE
items used in this study is reported in the
Supporting information.

Risk of bias evaluation

Two authors (KD, LA)
answered the questions from the SYRCLE'’s
ROB tool. Disagreements in the answers
were resolved by discussion until consensus

independently

was achieved. In a second stage, the two
authors independently rated the ROB of each
of the nine entries by taking into account the
sub-items answers. ROB was rated as low,
high and unclear (Higgins et al. 2011). Dis-
agreements in the ROB
resolved by discussion and consensus.

judgment were

Assessor training

One author (CMF) conducted a pilot test of the
standardized form with a sample of randomly
selected studies to ensure the accuracy and
consistency of data extraction and ROB evalu-
ation. The two assessors (KD, LA) then used
the form to extract data from other randomly
selected studies. Between rounds of data
assessors comprehensively dis-
cussed the outcomes to improve homogeneity.

extraction,

Data analysis
We analysed the possible associations between
the ROB values (dependent variable) and inde-
pendent predictors including the publication
characteristics impact factor (IF), reporting of
sample size a priori and post hoc, reporting of
P-values, standard errors (SE) and confidence
intervals (CI), the study design, number of
therapies, the type of sponsorship, the type of
animals used and the region the author origi-
nates from and if it was a pilot study.

Binary logistic regression (both univariate
and multivariate) was used on SYRCLE-ROB

© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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1, 2 and 7 (with the two SYRCLE categories
“low ROB” and “unclear”). Ordinal logistic
regression was used on SYRCLE-ROB 8 and
10 (with the three ordinal SYRCLE categories
“low ROB,” “unclear” and “high ROB”). We
checked potential outliers with the help of
plotting leverage and Cook’s distance as well
as logistic regression assumptions by inspect-
ing residual plots. To assess model fit, indi-
vidual goodness-of-fit chi-square tests were
conducted to compare the full models with
the corresponding null models.

In the models SYRCLE 1, 2 and 7, odds
ratios (OR) smaller than one imply that the
probability for “low ROB” is higher than the
probability for “unclear.” Vice versa, odds
ratios larger than one imply that the probabil-
ity for “low ROB” is lower than the probabil-
ity for “unclear.” As for the models SYRCLE
8 and 10, the interpretation is quite similar:
odds ratios smaller than one imply that the
probability for a paper to be “low ROB” is
highest and the probability to be “high ROB”
is lowest (and vice versa). The implicit order
for this ordinal logistic regression model is
“low ROB,” “unclear,” “high ROB.”

The models for SYRCLE 1 and SYRCLE 2
(containing all predictor variables) do not fit
the data significantly better than the null
model, whereas the models for SYRCLE 7, 8
and 10 fit the data better than the correspond-
ing null models in a highly significant manner.
To improve model fit, stepwise variable selec-
tion was conducted; however, no statistically
significant improvements could be reached.
The diagnostic checks for outliers (leverage,
Cook’s distance) did not show abnormalities,
so that all data points could be kept in the
model. To justify the use of ordinal logistic
regression for SYRCLE 8 and 10, we checked
the proportional odds assumption graphically.

The level of statistical significance for all
tests was prespecified at 0.05. Statistical anal-
yses were performed with R version 3.2.1,
software (The R Foundation for Statistical
Computing c/o Institute for Statistics and
Wien,

Mathematics Wirtschaftsuniversitat

Vienna, Austria).

Results

Number of reports

We initially identified 850 publications. After
the assessment of titles and abstract, 632
publications were excluded. We evaluated
further the full texts of the articles and more
59 publications were excluded. We found
nine publications in the reference lists of
articles retrieved from the electronic data-

bases search. In addition, we updated the
literature search from September 2014 to
March 2015 which yielded further publica-
tions for inclusion. In total, the literature
search resulted in 161 eligible publications
(160 published in English). The literature
search process is illustrated in Fig. 1, and
publications included in the analysis as well
as the list of excluded publications (with rea-
sons for exclusion) are listed in the Support-
ing information.

Characteristics of animal experiments

One hundred and seven (66%) animal experi-
ments had a split-mouth design. Fifty-four
(46%) studies were supported by non-profit
organizations, and the remainder received var-
ious levels of industry funding. The IF value of
the journals where the animal experiments
were published ranged from 0.200 to 8.312
(median 2.565, n = 158). Five species of animal
were used in these experiments, most com-
monly dogs and rodents (42% and 24% of the
sample, respectively). The number of animals
used in the experiments ranged from 1 to 96
(median, n = 12). Table 2 shows the character-
istics of the reports included in the study.

Risk of bias of animal experiments

For a total of 1449 entries, 486 (34%) were
rated as low ROB. High ROB was rated in 80
(6%) entries, and 883 entries (60%) were rated
as unclear ROB. The item with the greatest
number of entries rated as low ROB (n = 161,
100%) was item 9 (are reports of the study free
of selective outcome reporting?). The item
with the greatest number of entries rated as
high ROB (n = 60, 37%) was item 10 (was the
study apparently free of other problems that
could result in high ROBY). The item with the
greatest number of entries rated as unclear
ROB (n =161, 100%) was item 6 (were ani-
mals selected at random for outcome assess-
ment?). The SYRCLE items assessed with the
total number of articles rated as low, high and
unclear ROB are reported in Table 3.

Characteristics of reports and risk of bias

The univariate and multivariate binary logis-
tic regression analyses are reported in
Tables 4 and 5. From 161 articles included,
only 155 were included in the regression anal-
ysis. Six articles were excluded because they
could not provide complete cases for includ-
ing in the logistic regression models. Logistic
regression analysis was performed only in five
SYRCLE domains (1, 2, 7, 8, 10). For other
SYRCLE domains, regressions analysis was
not applicable because of lack of variation in
the dependent variable due to very high

© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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numbers of unclear items, or the vast major-
ity of one type of ROB in the other domains.

Univariate analysis

In the univariate analysis, the following char-
acteristics were significantly associated with
low ROB: reporting of CI in SYRCLE domain
7 (OR 0.18, 95% CI 0.04, 0.87), IF in SYRCLE
domain 10, although borderline (OR 0.77, CI
0.59, 0.99), and “the first author of the article
being based in Asia” (OR 0.23, 95% CI 0.11,
0.52) (Table 4).

Multivariate analysis

In the multivariate analysis, the following
characteristics were significantly associated
with low ROB: The reporting of SE in SYR-
CLE domain 2 (OR 0.26, 95% CI 0.07, 0.93),
and the reporting of IF in SYRCLE domain 8,
although borderline (OR 0.72, 95% CI 0.52,
0.99) (Table 5). As a robustness check, we also
re-ran our analyses using an alternative defini-
tion for the IF control variable (IF for the year
of publication instead of IF for the year 2014)
and obtained qualitatively similar results.

Discussion

Summary of findings
In this sample of 161 articles reporting animal
experiments in implant dentistry, more than
50% of all entries evaluated across domains
were at unclear ROB. When there is no infor-
mation (or partial information only) to ade-
quately address bias, the judgement of ROB is
“unclear.” This output clearly hinders a com-
prehensive evaluation of the data. It is impor-
tant to mention that an unclear judgment
means that a specific domain can be poten-
tially at high or low ROB. Nevertheless, some
domains were better reported such as the
domain related to selective outcome reporting
(item 9), which was judged at low ROB in all
161 animal experiments evaluated. These
findings may be related to the methodology
used: we considered no selective outcome
reporting when authors consistently reported
outcomes in the material and methods and
results sections of the articles (Higgins et al.
2011). As far as we know, there is no public
registry for animal research protocols, and
therefore, the evaluation of these protocols to
identify potential selective outcome reporting
is not (yet) a reality in animal research.
Logistic regression analyses demonstrated
that the report of some methodological issues
in the article such as report of CI and SE
might be associated with domains with lower
ROB. These outcomes have nevertheless
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wide CI, and therefore, some sort of uncer-
tainty of these results may be expected. The
present article is part of a project that evalu-
ates ROB and measures of precision in ani-
mal experiments in implant dentistry. The
article evaluating measures of precision in
this sample of animal experiments will be
published elsewhere (Faggion et al. in press).
Interestingly, IF was significantly associated
with low ROB in two SYRCLE domains.
These findings suggest that animal experi-
ments published in scientific journals with
higher IF might have lower ROB than those
experiments published in journals with lower
IF. However, these findings need to be inter-
preted with caution due to the CI values that
are borderlines.

The interpretation of the regression
analysis is the following: a one-unit increase
in the independent variable decreases the
odds for a specific domain to be “low ROB”
by the factor reported in the regression
tables. Therefore, this implicates that coeffi-
cients >1 in the table decrease the probability
for “low ROB” and coefficients <1 increase
the probability for “low ROB.” For example,
in the multivariate analysis, a one-unit
increase in the predictor “impact factor”
decreases the odds for SYRCLE 1 to be “low
ROB” by the factor 0.79. In other words, the
greater the “impact factor,” the higher the
probability of this specific domain to be at
low ROB (when compared to
ROB).

“unclear”

The results of the logistic regression
analysis need to be interpreted with due care,
because the sample size is rather low given
the logistic regression framework (which
requires a higher sample size than, e.g. linear
regression) and the amount of covariates
included in the model. This sometimes also
led to serious separation issues (no observa-
tions corresponded to certain combinations
of independent and dependent variables) and,
accordingly, considerably widened confidence
intervals. The high number of “unclear”
items further weakens our model (for
SYRCLE 1, 2, 7 as an independent variable,
we had to model “low ROB” vs. “unclear”
due to the mere missingness of “high ROB”
items).

£ Records identified through Additional records identified
g database searching through other sources
é (N=1761) (n =89 (grey literature)
=
D
=
Records after duplicates removed
(n=2839)
) Records excluded
(n=1632)
) -320 not related to the topic
E Records screened -200 not a clinical trial
e (n=839) |__—" -82 studies without dental
2 implants
- 30 studies in other
languages than English

Full-text articles
assessed for eligibility
(n=207)

Full-text articles excluded, with
reasons
(n=59)
-23 not related to the topic
-23 clinical trials not randomised
- 6 other types of study
v - 6 withouth dental implants
- 1 full text was not available

£
2
e
=

Studies included in
qualitative synthesis
(n=148)

Records obtained
P from references
\ (n=9)

Studies included in
qualitative synthesis
(n=157)

Records obtained from
updating search date
(September 2014 to March
2015)

(n=4)

A

Final studies included in
qualitative synthesis
(n=161)

Fig. 1. PRISMA-style flow diagram of the literature search process.
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Table 2. Characteristics of the reports of animal experiments included in the study (N = 161)

Variable Categories N %
Impact factor Numerical 158 2.45 (mean)
Sample size calculated a priori Not reported (reference) 156 96.9
Yes 5 3.1
Sample size calculated post hoc No (reference) 161 100
Yes 0 0
P-values reported No (reference) 9 5.6
Yes 152 94.4
Confidence interval reported No (reference) 148 91.9
Yes 7 43
Graphically 6 3.7
Standard error reported No (reference) 142 88.2
Yes 19 11.8
Pilot study No (reference) 150 93.2
Yes 11 6.8
Study design Parallel (reference) 54 33.5
Split-mouth 107 66.5
Cross-over 0 0
Others 0 0
Number of therapies Numerical 161 3.45 (mean)
Animals Dogs (reference) 67 41.6
Minipigs 12 7.5
Pigs 8 5.0
Rats 38 23.6
Rabbits 34 211
Mice 1 0.6
Goats 1 0.6
Region Europe (reference) 57 35.4
Arabia 6 3.7
Asia 54 33.5
North America 19 11.8
South America 24 14.9
Type of sponsorship 100% pharmaceutical/device 21 13.0
company funded (reference)
100% non-profit funded 74 46.0
Mixed funding, for example 7 4.3
non-profit and industrial funding
Provision of drug or device only 29 18.0
Undisclosed funding 26 16.1
Author (s) of the review work for 4 2.5

the company or declare to have
COlI such as stocks

Table 3. SYRCLE main items evaluated in this study (with the respective number of articles rated

as low, high and unclear risk of bias [ROB])

SYRCLE item Low ROB High ROB Unclear ROB

1. Was the allocation sequence adequately 31 0 130
generated and applied?

2. Were the groups similar at baseline or 88 0 73
were they adjusted for confounders in the analysis?

3. Was the allocation to the different groups 3 0 158
adequately concealed during?

5. Were the caregivers and/or investigators blinded 7 0 154
from knowledge which intervention each animal
received during the experiment?

6. Were animals selected at random for outcome 0 0 161
assessment?

7. Was the outcome assessor blinded? 34 0 127

8. Were incomplete outcome data adequately 89 20 52
addressed?

9. Are reports of the study free of selective 161 0 0
outcome reporting?

10. Was the study apparently free of other problems 73 60 28

that could result in high ROB?

Strengths and limitations of the present study

The present study has clear strengths. Firstly,
to our knowledge this is the first study in to
evaluate ROB with the SYRCLE’s tool in

animal experiments published in implant
dentistry. Secondly, this is the first study in
dentistry aimed to identify potential predic-
tors of level of ROB in different domains of

© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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these animal experiments. Thirdly, we also
reported information from a representative
sample of reports of animal experiments in
the field of implant dentistry.

This study has, nevertheless, some limita-
tions. It was not possible to adequately evalu-
ate the level of ROB in many entries due to
lack of information. Consequently, regression
analyses could not be applied in four from
the nine domains evaluated. This lack of
information is not exclusive of animal
research, but it is also prevalent in research
with humans (Bialy et al. 2014), although
several guidelines have been published in the
last years to improve the quality of reporting
in human trials (Simera et al. 2010), and sev-
eral already endorsed
them. More recently, some guidelines to

scientific journals
improve reporting of animal research have
been published (Kilkenny et al. 2010), and
they have been used in animal experiments
published in implant dentistry (Schwarz et al.
2012; Stadlinger et al. 2012; Thoma et al.
2012; Vignoletti & Abrahamsson 2012; Del-
gado-Ruiz et al. 2015).

It is important to emphasize the differ-
ences from the previous projects evaluating
the quality of reporting with ARRIVE guideli-
nes and the present one, which evaluates the
ROB with SYRCLE’s tool. Guidelines such
ARRIVE suggest how authors of experiments
should report their research to improve the
about the
methodology used. The approach used in
SYRCLE refers to the evaluation of the inter-
nal validity of the experiment, and therefore,

understanding of the reader

some sort of judgement is expected to ade-
quately address ROB.

Therefore, both approaches (the evaluation
of reporting and ROB) are inter-dependent.
The adequate reporting of the experiment
will allow the adequate evaluation of the
ROB, that is, in the end, the important out-
come for the judicious use of the animal
research data.

It is important to emphasize the limitation
of any methodological tool to evaluate
whether the information reported in the arti-
cle is true or false. For example, this applies
to scenarios of scientific misconduct of
researchers, by fabricating or falsifying the
data (Fanelli 2009), or to fraudulent behaviour
throughout the peer-review process (Haug
2015). Methodological tools for evaluating
ROB are not necessarily fit for purpose to
detect false assertion with respect to the
reported content of a paper. So even if a pub-
lication may be judged to have low ROB
according to the relevant tools, this may

not necessarily mean that the underlying
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Table 4. Univariate binary logistic regression results with SYRCLE categories 1, 2, 7 as dependent variable and univariate ordinal logistic regression
for categories 8, 10 for the included SR (N = 155) (coefficients are reported as odds ratios [OR])

SYRCLE1 SYRCLE2 SYRCLE7
OR (95% CI) OR (95% CI) OR (95% ClI)

SYRCLE8
OR (95% ClI)

SYRCLE10

Predictor variables Category or unit OR (95% Cl)

Impact factor
SS calc. a priori

P-values reported

Cl reported

SE reported
Pilot design
Study design

No. of therapies
Types of animals

Region of research

Type of sponsorship

Numerical

No (reference)

Yes

No (reference)

Yes

No (reference)

Yes

Graphically

No (reference)

Yes

No (reference)

Yes

Parallel (reference)
Split-mouth
Numerical

Dogs (reference)
Minipigs

Pigs

Rabbits

Rats

Europe (reference)

Arabia

Asia

North America

South America
100% company
funded (reference)

1.01 (0.74, 1.38)
1.00 (0.11, 9.28)
1.15 (0.23, 5.84)

0.64 (0.12, 3.48)

Empty; separation

5.09 (0.65, 39.73)
0.56 (0.14, 2.30)

0.51 (0.20, 1.28)
0.85 (0.68, 1.06)

1.17 (0.28, 4.84)
1.17 (0.22, 6.37)
2.19 (0.73, 6.56)
4.57 (1.25, 16.73)

0.59 (0.10, 3.60)
1.59 (0.60, 4.21)
2.36 (0.48, 11.65)
0.84 (0.27, 2.56)

1.02 (0.80, 1.31)
0.29 (0.03, 2.62)
0.66 (0.17, 2.56)

0.45 (0.08, 2.38)
0.56 (0.10, 3.15)

0.38 (0.13, 1.11)
0.28 (0.06, 1.34)

1.39 (0.71, 2.74)
0.93 (0.77, 1.14)

0.33 (0.08, 1.35)
0.60 (0.13, 2.72)
0.83 (0.36, 1.93)
0.90 (0.40, 2.01)

0.48 (0.08, 2.84)
0.79 (0.37, 1.69)
0.48 (0.16, 1.46)
0.89 (0.34, 2.33)

0.79 (0.60, 1.06)
0.96 (0.10, 8.90)
0.46 (0.06, 3.85)

0.18 (0.04, 0.87)
Empty; separation

0.39 (0.14, 1.08)
Empty; separation

0.88 (0.38, 2.02)
0.85 (0.68, 1.06)

1.00 (0.24, 4.15)
2.33 (0.27, 20.44)
3.33 (0.90, 12.41)
1.07 (0.42, 2.74)

Empty; separation
2.45 (1.44, 6.57)
1.37 (0.39, 4.78)
1.40 (0.45, 4.42)

0.79 (0.60, 1.03)

5.17 (0.96, 27.81)

Empty; separation

0.99 (0.22, 4.43)
2.08 (0.48, 9.13)

1.04 (0.43, 2.50)
2.40 (0.69, 8.33)

0.56 (0.30, 1.05)
1.14 (0.95, 1.37)

3.80 (1.16, 12.45)
0.26 (0.03, 2.21)
1.79 (0.78, 4.08)
2.38 (1.09, 5.20)

2.69 (0.48, 15.15)
1.14 (0.53, 2.44)
2.08 (0.72, 5.95)
3.65 (1.47, 9.06)

0.77 (0.59, 0.99)
0.59 (0.13, 2.78)
0.29 (0.07, 1.19)

12.35 (1.47, 103.5)
3.06 (0.53, 17.53)

0.94 (0.38, 2.32)
1.49 (0.43, 5.17)

1.18 (0.63, 2.20)
1.05 (0.88, 1.26)

1.93 (0.57, 6.54)
1.37 (0.38, 4.96)
0.61 (0.27, 1.38)
0.88 (0.42, 1.89)

3.64 (0.67, 19.76)
0.23 (0.11, 0.52)
5.05 (1.50, 17.00)
1.15 (0.46, 2.85)

Non-profit 5.25(1.73, 15.95)  1.22 (0.45, 3.33) 3.10 (1.00, 9.56) 5.26 (1.43, 19.38) Empty; separation
Mixed 1.50 (0.22, 10.08) 1.63 (0.26, 10.10) Empty; separation 14.01 (1.93, 101.63) Empty; separation
Provision only 4.69 (1.20, 18.34) 1.52 (0.48, 4.76) 0.95 (0.29, 3.11) 6.50 (1.59, 26.56) Empty; separation
Undisclosed 2.13 (0.60, 7.57) 2.11 (0.63, 7.06) 1.80 (0.47, 6.90) 3.20 (0.72, 14.28) Empty; separation

Author inv. in comp.

1.25 (0.20, 25.37)

1.63 (0.19, 13.93)

Empty; separation

14.01 (1.14, 172.3)

Empty; separation

SS, sample size; Cl, confidence interval; SE, standard error.

Table 5. Multivariate binary logistic regression results with SYRCLE categories 1, 2, 7 as a dependent variable and multivariate ordinal logistic regres-
sion for categories 8, 10 for the included articles (N = 155 [odds ratios (OR)])

SYRCLE1 SYRCLE2
OR (95% ClI) OR (95% CI)

SYRCLE7
OR (95% CI)

SYRCLES8
OR (95% ClI)

SYRCLE10

Predictor variables Category or unit OR (95% Cl)

Impact factor Numerical 0.79 (0.51, 1.21) 1.10 (0.81, 1.49) 0.76 (0.52, 1.11) 0.72 (0.52, 0.99) 0.91 (0.42, 1.94)
SS calc. a priori No (reference)

Yes 1.03 (0.06, 17.11) 0.31 (0.03, 3.64) 0.66 (0.04, 9.74) 7.57 (0.95, 60.61) 0.46 (0.01, 26.63)
P-values reported No (reference)

Yes 0.29 (0.04, 2.35) 0.45 (0.08, 2.66) 0.09 (0.01, 1.29) Empty; separation 0.76 (0.02, 30.72)
Cl reported No (reference)

Yes 0.74 (0.09, 6.46) 0.35 (0.05, 2.61) 0.49 (0.07, 1.29) 1.80 (0.22, 14.90) Empty; separation

Graphically Empty; separation 0.48 (0.07, 3.16) Empty; separation 0.92 (0.17, 5.08) Empty; separation
SE reported No (reference)

Yes 3.43 (0.35, 33.51) 0.26 (0.07, 0.93) 0.56 (0.14, 2.26) 0.74 (0.24, 2.26) 0.33 (0.03, 3.38)
Pilot design No (reference)

Yes 0.36 (0.05, 2.51) 0.15 (0.02, 1.00) Empty; separation 6.21 (1.15, 33.60) 1.64 (0.06, 44.48)
Study design Parallel (reference)

Split-mouth 0.76 (0.19, 3.04) 2.09 (0.81, 5.41) 1.71 (0.44, 6.67) 0.81 (0.33, 1.97) 0.74 (0.10, 5.29)
No. of therapies Numerical 0.78 (0.57, 1.05) 0.93 (0.73, 1.19) 0.82 (0.61, 1.10) 1.25 (0.98, 1.60) 1.08 (0.71, 1.64)
Types of animals Dogs (reference)

Minipigs 3.23 (0.50, 20.69) 0.33 (0.07, 1.64) 3.52 (0.45, 27.28) 4.06 (0.92, 17.97) 0.47 (0.01, 22.00)

Pigs 3.40 (0.39, 29.64) 0.29 (0.05, 1.72) 6.93 (0.54, 88.46) 0.18 (0.01, 4.52) 1.11 (0.04, 28.46)

Rabbits 3.64 (0.78, 16.93) 1.20 (0.43, 3.34) 4.25 (0.82, 22.03) 1.02 (0.37, 2.80) 0.67 (0.09, 4.93)

Rats 7.22 (1.05, 49.54) 1.23 (0.40, 3.84) 2.49 (0.56, 11.18) 1.87 (0.63, 5.59) 0.50 (0.05, 5.29)

Region of research

Type of sponsorship

Europe (reference)

Arabia

Asia

North America

South America
100% company
funded (reference)

Non-profit
Mixed
Provision only
Undisclosed

Author inv. in comp.

0.52 (0.06, 4.70)
0.70 (0.18, 2.75)
2.69 (0.36, 20.31)
0.31 (0.06, 1.52)

9.68 (2.09, 8.63)
0.81 (0.07, 25.22)
5.01 (0.99, 18.54)
3.78 (0.77, 15.18)
0.79 (0.04, 1.21)

0.15 (0.02, 1.16)
0.51 (0.19, 1.36)
0.47 (0.12, 1.93)
0.61 (0.18, 2.05)

1.16 (0.33, 4.07)
2.70 (0.33, 21.89)
2.06 (0.50, 8.60)
3.43 (0.80, 14.72)
2.48 (0.15, 40.31)

Empty; separation
1.80 (0.49, 6.59)
1.51 (0.26, 8.80)
1.41 (0.30, 6.55)

4.45 (0.99, 20.08)
Empty; separation

0.60 (0.13, 2.77)

2.23 (0.42, 11.87)
Empty; separation

9.66 (0.98, 95.16)
0.63 (0.24, 1.68)
2.40 (0.63, 9.08)
2.34 (0.76, 7.26)

11.09 (2.01, 61.08)
11.00 (1.18, 102.7)
6.20 (1.10, 35.09)
2.68 (0.39, 18.27)
8.86 (0.40, 196.2)

1.55 (0.05, 44.85)
0.61 (0.02, 17.74)
13.61 (0.21, 885.0)
3.54 (0.10, 122.5)

Empty; separation
Empty; separation
Empty; separation
Empty; separation
Empty; separation

SS, sample size; Cl, confidence interval; SE, standard error.
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reporting of ROB of the respective publica-
tion was distortion-free.

Comparison with other studies

The ROB of animal experiments in periodon-
tology and implant dentistry has been evalu-
ated in the past (Faggion et al. 2011) with the
assessment of some domains sensitive to bias
reported in the Cochrane handbook for sys-
tematic reviews (Higgins et al. 2011). In Fag-
gion (2011)  reports
experiments (sample published up to 2010)
had 78% of items assessed at unclear ROB.
Our more recent sample of reports (from

et al. of animal

2010) demonstrated an improvement in the
percentage of items with unclear ROB (60%),
although the methodologies used in the two
projects cannot be compared directly.

Implications of the present findings

The lack of information clearly hinders the
adequate evaluation of the data, and this was
demonstrated by the high percentage of “un-
clear” items evaluated across the reports.
Therefore, it can be difficult to separate qual-
ity of reporting from the quality of the study,
because the information necessary to inter-
pret and judge this quality is not always
available. One strategy that could potentially
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standards for reporting ROB should result in
better design, planning and conduct of animal
studies, thereby also optimizing their infor-
mative value for the design of clinical studies
and reducing wasteful research (e.g. Kleinert
& Horton 2014).

Conclusions

Reports of animal experiments are not com-
prehensively reported to allow an adequate
ROB assessment. The present findings sug-
gest that reports of animal experiments
reporting measures of precision and pub-
lished in journals with higher IF might have
lower ROB in some domains than those
reports not having these characteristics.
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