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There is life beyond the statistical
significance
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Abstract
This article challenges the “tyranny of P-value” and promote more valuable and applicable interpretations of the
results of research on health care delivery. We provide here solid arguments to retire statistical significance as the
unique way to interpret results, after presenting the current state of the debate inside the scientific community.
Instead, we promote reporting the much more informative confidence intervals and eventually adding exact P-values.
We also provide some clues to integrate statistical and clinical significance by referring to minimal important differences and integrating the effect size of an intervention and the certainty of evidence ideally using the GRADE
approach. We have argued against interpreting or reporting results as statistically significant or statistically non-significant. We recommend showing important clinical benefits with their confidence intervals in cases of point estimates
compatible with results benefits and even important harms. It seems fair to report the point estimate and the more
likely values along with a very clear statement of the implications of extremes of the intervals. We recommend drawing conclusions, considering the multiple factors besides P-values such as certainty of the evidence for each outcome,
net benefit, economic considerations and values and preferences. We use several examples and figures to illustrate
different scenarios and further suggest a wording to standardize the reporting. Several statistical measures have a role
in the scientific communication of studies, but it is time to understand that there is life beyond the statistical significance. There is a great opportunity for improvement towards a more complete interpretation and to a more standardized reporting.
The debate
For decades, the “P-value”-based binary interpretation
and reporting of results, based on a cutoff point for the
P-value dominated the publications. However, many
concerns arose about such rules dictating clinical implications of research results. Nowadays, the scientific community seems to agree that this binary approach is not
advisable. The problem is that treating results as either
‘statistically significant’ or ‘statistically non-significant’
implies categorizing a continuous variable, which is at
least misleading [1, 2].
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Is there a rationale for a change?
In a very influential publication in “Nature”, Valentin
Amrhein and more than 800 scientists including statisticians, clinical and medical researchers, biologists
and psychologists worldwide rose up against statistical
significance and its misleading interpretation [3]. They
claim against this limited dual point of view as opposed
to making use of life’s profuse palette of colors. Moreover, they highlight that a statistically non-significant
result does not prove the null hypothesis [4]. Nevertheless, this is a prevalent practice since 51% (402/791) articles from five journals erroneously interpret statistically
non-significant results as indicating “no effect” [3]. In
the same way, it would be inappropriate to conclude that
an association or effect inexorably exists just because it
was statistically significant. Besides, two studies reporting P-values lower or higher than 0.05 are not necessarily

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Ciapponi et al. Reprod Health

(2021) 18:80

in conflict considering that the point estimate could
be exactly the same and the lack of statistical power of
one of the studies could explain this difference. In other
words, to draw conclusions of scientific, clinical or practical importance based only on statistical significance is
not recommended. The binary interpretation approach
has had such a deep impact among journal editors that it
contributed to publication bias by considering as unworthy the studies with non-significant results. In this context, the proportion of statistically significant estimates
is usually biased upwards. On the other hand, a result
with high statistical significance (e.g.: P < 0.000001) only
implies that the observed finding has a very low probability of occurring by chance but that it could perfectly be
clinically irrelevant.
This debate is not new [5, 6], however, there are still
several discussions with journal editors and reviewers
regarding how to report or interpret manuscripts results.
In the editorial special issue of The American Statistician
about this topic, authors stated that we need to move to a
world beyond “P < 0.05” [7]. These authors recognize that
statements and position papers addressing this need for
a variety of audiences were important but insufficient to
reach a cultural change. The title of one study of this special issue amusingly illustrates this concept: “the difference between ‘significant’ and ‘not significant’ is not itself
statistically significant” [8]. Meta-research strongly highlighted the adverse effects of misinterpretation of P-values and significance judgements in individual studies.

What should not be done?
However, given that “statistical significance” is so frequently misreported and misinterpreted, there seems to
be a consensus that terms such as ‘significant’, ‘statistically significant’, ‘borderline significant’, and their negative expressions, should not be reported anymore. The
expression ‘trend towards’ is also frequently misused as
“near statistically significant” and prone to bias if used
selectively. It is invalid to only report the trends aligned
with the researcher’s hypothesis, but the approach is
acceptable if all trends, regardless of their direction, are
reported. Furthermore, a P < 0.05 should not be considered at all when deciding which results to present or
highlight. It is correct to highlight significant results, but
the decision on what result to present or highlight should
be based on the research hypothesis not on which result
is significant. Similarly, Ioannidis recommends not to use
P-values unless there is a clear justification that it is the
best choice, and to be always highly skeptical about “statistically significant” results at the 0.05 level [9].
Reporting and interpreting point and interval estimates
together should be the rule but it has not been the case
for a long time. The number of studies using the term

Page 2 of 8

“statistically significant” but not mentioning confidence
intervals (CIs) for reporting comparisons in abstracts
range from 18 to 41% in Cochrane Library and in the
top-five general medical journals between 2004 and 2014
[10]. These findings were even worse for other topics like
infertility journals [11]. There were clear recommendations to overcome this problem in the Cochrane Handbook since September 2008, but there is a lack of such
recommendations in other journals.

What should be done to integrate statistical
and clinical significance?
P-values must still be used, but they should be reported
as continuous exact numbers (e.g., P = 0.07), clearly
describing its scientific or practical implications to better
interpret it. Moreover, rather than adopting rigid rules
for presenting and interpreting continuous P-values, we
need a case by case thoughtful interpretation considering
other factors such as certainty of the evidence, plausibility of mechanism, study design, data quality, and costsbenefits that determine what effects are clinically or
scientifically important. It is also important to remember
that clinical implications of results cannot be extrapolated to patient groups other than the patients included
in a study [12].
There are many frequentist and Bayesian tools to provide a significance level [5], but the P-value should be
interpreted in the light of its context of sample size and
meaningful effect size. Thus, we need to distinguish
between statistical and clinical significance. Although we
will use the term "clinical significance" in this text, it may
be a good idea to replace it with "clinical relevance" and
to apply the term “significance” only to statistical issues.
For example, a two-stage approach to inference requires
both a small P-value and a pre-specified sufficiently large
effect size to declare a result “significant” [13]. Predetermining whether an effect size is relevant for the patient
is much more important than the statistical significance
[14]. This is the minimal important difference (MID) that
is the smallest change in a treatment outcome that an
individual patient would identify as important and that
would indicate a change in the patient’s management.
This term is preferred to the minimal clinically important difference (MCID) because this terminology focuses
attention on the clinical aspects rather than patients’
experience [15, 16] and should be presented with the
minimum and maximum of the scale and its direction
[17] to facilitate the interpretation of results [10, 13]. This
term is generally applied to continuous outcomes, but it
could be used for other types of outcomes as well.
Deciding whether the size of an effect is relevant or
not depends on how critical an outcome is. For example, it is difficult to define a lower threshold for clinical
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significance/relevance of mortality estimates as of any
benefit of a new treatment, whatever small, is relevant
[12, 18]. Conversely, the lower limit threshold will necessarily be higher for the less important outcomes. Thus,
the threshold should be based on how much the intended
beneficiaries value each relevant outcome and what they
would consider to be an important absolute effect. There
are several recommended methods for determining MID
for patient-reported outcomes [19]. However, the information on how much people value the main outcomes
varies and is unreliable. In this case, the authors should at
least state that the MID will be based on their own judgement [20].
A judgment and rationale are required to decide what
constitutes appreciable benefits and harms. Regardless
of the type of outcome, an intervention with a small beneficial clinically relevant effect will not be recommended
if adverse effects are relevant [12, 18]. Serious adverse
effects, even if rare, may make the use of an otherwise
beneficial intervention not justified. Therefore, it is mandatory to assess the harmful effects to determine the
clinical significance of an intervention [12, 18]. Moreover,
if a new intervention is classified as having “statistically
significant” effects but its effect size is smaller compared
to another intervention, then the new intervention effect
might be considered as “not clinically significant”. Hence,
the effect size of alternative interventions for a condition
could help to state clinical significance thresholds for
an intervention of interest. This threshold should focus
on both relative and absolute effects, since it is difficult,
if not impossible, to judge the importance of a relative
effect alone. For example, a relative risk reduction of 20%
for women with a 20% likelihood of abortion would mean
a risk difference (an absolute effect) of 4%, or a Number
Needed to Treat to Benefit (NNTB) of 25. However, the
same relative effect for women with a 1% likelihood of
abortion would mean an absolute risk difference of only
0.2% or an NNTB of 500, which represent a much less
important effect.
For a drug with no serious adverse effects, minimal
inconvenience, and modest cost, even a small effect
would warrant a strong recommendation. For instance,
we may strongly recommend an intervention with a MID
of at least 0.5% of absolute risk reduction of abortion
(NNTB of 200). However, if the treatment is associated
with serious toxicity, we could prefer a more demanding
MID like 1% (NNTB of 100).
We consider that reporting a point estimate and CI is
much more informative and should be the rule. Additionally, the P-value informs the probability that this effect
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has been observed by chance.1 Therefore, it is much better to report the exact P-value than the binary approach
of statistical significance based only on the arbitrary cutoff point of 0.05.
However, a binary use of confidence or credible intervals (focused on whether such intervals include or
exclude the null value) could lead to the same problem
caused by the use of the statistical significance. In fact,
some authors propose the alternative term “compatibility” intervals to guard against overconfidence [21].
Authors should describe the practical implications of all
values inside the interval compatible with the data, especially the observed effect (or point estimate) that is the
most probable or compatible result of this interval. Even
with large P-values or wide intervals, authors should
discuss the point estimate, as well as discussing the limits of that interval. An interval containing the null value
will often also contain non-null values of high practical
importance that should not be left out of the conclusions.
If the imprecision is accepted and properly interpreted,
we will embrace replications and the integration of evidence through meta-analyses, which will in turn give us
more precise overall estimates.
One of the most polemic scenarios is the situation of
point estimate showing important clinical benefits with
95% CIs compatible with both, even better benefits or
important harms and a P-value > 0.05 (i.e. P = 0.08). We
have argued against interpreting and/or reporting results
as statistically non-significant. A better statement could
be “the intervention did not demonstrate superiority
vs the comparator”. Although this is true, it is still possible that this result could be interpreted as indicating
“no effect” [3] and this is not outside of the binary logic
of superiority. On the other hand, it is possible to report
that the intervention might be superior to its comparator,
but it is also compatible with beneficial or detrimental
effects. The supporters of the “non-superiority statement” claim against the last option because it could be
misinterpreted as a positive effect. However, the P-value
of this example indicates that the chance of concluding
that there is a difference where, in reality, none exists
(Type I error or false positive). This proportion could
be unacceptable for conclusions, but it is not so high in
terms of probability. Additionally, the estimate of the
effect that has the maximum likelihood across the CI is
the point estimate. To illustrate this point, consider an
example in which the effect to be estimated is the difference between two means of normally distributed populations. Two independent samples from these populations
yield sample means, and their difference with a 95%

1

Given the null hypothesis. p-value = Pr(data | H0).
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Fig. 1 Probability density function of the difference between two
sample means. The point estimate is the most likely value of the
parameter of interest across the CI. A confidence interval (CI) is a
range of values used to estimate a population parameter and is
associated with a specific confidence. With a CI of 95% confidence,
there is a 95% probability that any given CI will contain the true
population parameter and a 5% chance that it won’t (two tails of
2.5%)

confidence interval has been calculated. Figure 1 presents
the probability density function of this difference (with
the 95% confidence interval for the effect indicated). In
real life, distributions are likely to deviate from normality and the confidence interval for an effect might not be
symmetric around the point estimate.
Therefore, it seems fairer to report the point estimate
as to the more likely value jointly with a very clear statement of the implications of extremes of the confidence
interval. In fact, this is the approach recommended in
the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) guidelines [22].

What is the key role of the minimum important
difference (MID) in the interpretation
of the results?
To better explain these concepts, Fig. 2 shows different
scenarios of individual study results (point estimate and
95% CIs) in relation to the MID, for the difference of proportions of a desirable outcome between a New minus a
Standard treatment. The interpretation of these scenarios
varies depending on statistical and clinical thresholds
(which are not necessarily the same). The clinical (or
practical) threshold, denoted as MID, defines the cutoff points for clinical superiority and inferiority areas in
this graphic. The limit beyond which a difference can be
considered as clinically significant (superior or inferior)
is mainly based on the balance of desirable and undesirable effects, economic considerations for individuals
and health systems and values and preferences. In other
words, this limit has serious implications for decisionmaking and interpretation of the results. An effect will
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Fig. 2 Interpretation of results for different scenarios according to
statistical and clinical thresholds or minimal important difference
(MID). Minimal (clinically) important difference (MID). The blue
squares indicate the point estimate of the effect of a new treatment
compared with a standard treatment, and the blue lines on either
side of it the 95% confidence interval

be considered clinically important or not, depending on
whether it’s 95% CI crosses this threshold.
For example, the Study 1 (S1) is completely inside of the
clinical inferiority area for the New treatment since its
upper 95% CI limit is below -MID and the related P-value
of 0.0001 indicates that the probability that the cause of
the observed difference could be attributed by chance is
only 1/10,000. A mirror scenario in the opposite direction occurs with S2 completely inside of the clinical superiority area for the New treatment.
Another lesson is that “statistically non-significant
results may or may not be inconclusive” even with the
same point estimate. For example, S3 presents a very narrow 95% CI and a P-value of 0.70 and is conclusively considered as “Equivalent”. S8 presents a very wide 95% CI
and a P-value of 0.90 and its results are inconclusive since
it is compatible with both important benefits and harms.
S4 could only be considered clinically as “non-inferior”
and statistically non-significant (P = 0.06, wide 95% CI
crossing the null effect line but not the clinical inferiority line). S2 and S4 present similar point estimates but S2
presents a narrower 95% CI inside de clinical superiority
area and P = 0.01).

Are there reporting guidelines?
To express narratively the aforementioned concepts in
order to effectively, and consistently, communicate the
conclusions of a review is even more challenging [23].
Cochrane has recently adopted an approach based on
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Table 1 Suggested narrative statements for phrasing conclusions
Certainty of the
evidence

Effect size

Suggested statements for conclusions (replace X with intervention, choose ‘reduce’ or
‘increase’ depending on the direction of the effect, replace ‘outcome’ with name of outcome,
include ‘when compared with Y’ when needed)

High

Large

X results in a large reduction/increase in outcome

Moderate

X reduces/increases outcome
X results in a reduction/increase in outcome

Moderate

Small important effect

X reduces/increases outcome slightly
X results in a slight reduction/increase in outcome

Unimportant or no effect

X results in little to no difference in outcome
X does not reduce/increase outcome

Large

X likely results in a large reduction/increase in outcome
X probably results in a large reduction/increase in outcome

Moderate

X likely reduces/increases outcome
X probably reduces/increases outcome
X likely results in a reduction/increase in outcome
X probably results in a reduction/increase in outcome

Small important effect

X probably reduces/increases outcome slightly
X likely reduces/increases outcome slightly
X probably results in a slight reduction/increase in outcome
X likely results in a slight reduction/increase in

Low

Unimportant or no effect

X likely results in little to no difference in outcome
X probably results in little to no difference in outcome
X likely does not reduce/increase outcome
X probably does not reduce/increase outcome

Large

X may result in a large reduction/increase in outcome
The evidence suggests X results in a large reduction/increase in outcome

Very low

Moderate

X may reduce/increase outcome
The evidence suggests X reduces/increases outcome
X may result in a reduction/increase in outcome
The evidence suggests X results in a reduction/increase in outcome

Small important effect

X may reduce/increase outcome slightly
The evidence suggests X reduces/increases outcome slightly
X may result in a slight reduction/increase in outcome
The evidence suggests X results in a slight reduction/increase in outcome

Unimportant or no effect

X may result in little to no difference in outcome
The evidence suggests that X results in little to no difference in outcome
X may not reduce/increase outcome
The evidence suggests that X does not reduce/increase outcome

Any effect

The evidence is very uncertain about the effect of X on outcome
X may reduce/increase/have little to no effect on outcome but the evidence is very uncertain

the integration of the effect size and certainty of evidence
classified by the GRADE approach (see Table 1) [24].
GRADE defines evidence certainty (previously quality) differently for systematic reviews and guidelines. For
systematic reviews, certainty mainly refers to the confidence in the estimates of effect for a specific outcome.
For guidelines, certainty refers to the extent to which our
confidence in the effect estimate is adequate to support a
particular decision.
As the certainty of the evidence incorporates a judgement about the precision of effect estimates, it is not
necessary to say anything more about the confidence
interval or P-value in these statements about effects.
However, situations where the point estimate indicates

an important benefit (S4 and S7) or harm (S5 and S6), but
the CIs are wide involving no benefit or harm, regardless
of the non-statistical significance (like S4 and S5 cases)
should be explained using statement mentioning both
possibilities:
[Intervention] may lead to [better outcome (S4, S7)/
worse outcome (S5, S6)], however, the 95% CI indicates
that [intervention] might make little or no difference/
might worsen/increase [outcome].
[Intervention] may lead to [little to no difference in
outcome (S8)], however, the 95% CI is compatible with
both important beneficial and harmful effects.
For example, “Using lay health workers as an add-on
to usual care may increase care-seeking behavior for
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children under five. However, the 95% confidence interval indicates that it might make little or no difference”
[20].
GRADE guidelines suggest a default threshold for
appreciable relative benefit and harm of 25% ± 5% [25, 26]
if there is no clear evidence to establish a more rational
cut-off point. Other groups like the Institute for Quality
and Efficiency in Health Care (IQWiG) use increasing
relative differences or thresholds for determining both
the effect size of interventions (major, considerable and
minor), and related to the importance of the outcomes
considered (all-cause mortality, serious symptoms and
adverse events, as well as health-related quality of life,
and non-serious symptoms and adverse events) [27].
Having determined a threshold for an important effect,
it is highly desirable to make it explicit in the protocol of
any study assessing interventions.
Preparing summary of findings (SoF) tables for systematic reviews according to the GRADE guidelines [22] (the
current standard to grade the certainty of evidence) is an
excellent way to demonstrate the clinical implications of
the results. Reporting confidence intervals, ‘minimal clinical relevant differences’ for continuous outcomes, numbers-needed to-treat for binary outcomes, and median
survival times for survival data may also improve the
clinical interpretability of results.
The main recommendations that emerge from these
considerations are:
1. Include confidence intervals (and exact P-values when relevant)
but do not report results as being statistically significant or nonsignificant
2. Refer to a minimal important difference, as soundly as possible,
to establish clinical or practical significance
3. Present the effect estimates for each outcome together with the
certainty of the evidence of the effect (high, moderate, low, and
very low)
4. To draw conclusions, consider the multiple factors besides
P-values such as certainty of evidence, net benefit, economic
considerations and values and preferences
5. Present the results consistently, using similar words and expressions, such as those suggested in Table 1, for similar effects sizes
and certainty of the evidence

How to access life beyond the statistical
significance?
A reform is necessary for moving beyond statistical significance but, considering the barriers to change, maybe
it would be better to define it as a revolution. Goodman
says that the explanation is neither philosophical nor
scientific, but sociologic: “When everyone believes in
something’s value, we can use it for real things; money
for food, and P-values for knowledge claims, publication,
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funding, and promotion. It doesn’t matter if the P-value
doesn’t mean what people think it means; it becomes valuable because of what it buys” [28].
Journals, academic institutions, scientific lay and
professional media (including social media), funding
agencies and regulators should reduce the impact of statistical significance on publication, funding and promotion. Some groups have eliminated the binary statistical
significance approach from their editorial practice.
Furthermore, the certainty of the evidence should be
presented together with effect estimates for each outcome using similar words and expressions, such as those
suggested in Table 1, for similar levels of importance of
the effects and certainty of the evidence. This standard
wording should replace alternative wordings that are frequently ambiguous or even incorrect.
Changing editorial policies will not be easy to implement, but if journals provide clear guidelines to authors,
besides improving the quality of reporting, the editorial work burden will be reduced at the end of the day.
The CONSORT (CONsolidated Standards of Reporting
Trials) 2010 guidelines for reporting parallel group randomized trials encourage the use of continuous exact
P-values alongside with CIs, but it does not include
a strong position against the binary way of reporting
results [29]. Surely an updated version of the CONSORT
statement and continuous statistics education could be
beacons for improving the reporting of studies.
A detailed statistical analysis plan preventing the misuse of the statistical significance should also be a request
to approve a protocol that must be accessible to other
researchers. It should be based on strong theory and a
context of relevant prior empirical evidence. Therefore,
the study team should have statistical knowledge, skills
and experience to interpret and communicate findings.
Regulatory agencies like the U.S. Food and Drug
Administration (FDA), have long-established significance
thresholds for P-values for Phase III drug trials. This
kind of institutions might require more time for making
changes. The objection against retiring statistical significance is that it is needed to make yes-or-no decisions,
however this misconception ignores that decisions are
made based on multiple factors besides P-values including net benefit, economic considerations and values and
preferences.
The life beyond the statistical significance will emphasize estimates and the uncertainty around them which will
be accompanied by a discussion about the practical implications of the lower and upper limits of their intervals in
the context of MIDs. Hopefully, the methods sections
will be more detailed and anchored in real life. They will
provide more background information that allows other
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researchers to execute meaningful alternative analyses.
Thus, the interpretation of results not based on statistical
thresholds will promote thinking about the potential consequences of the estimations and preventing confusions
between statistics and reality.

Conclusions
The “P-value”-based binary interpretation and reporting
of results is insufficient to capture the complexity of the
problem and limits the true understanding of the evidence.
There is a great opportunity for improvement towards a
more complete interpretation and hopefully to a more
standardized reporting.
The statistical community has not yet reached a consensus about the interpretation of statistical inference for
treatment effects or a wording for reporting results. But
solid bases for the use of statistics and communication
skills do exist, and applying them could help to greatly
improve science and decision-making.
All of those who embarked in health research have
imposed a rigorous methodology on research planning,
analyses and reports because of the relevance of research
results for the health, quality of life and survival of the population. It is a duty to be proactive in continuously improving health research methodology. The discussion in this
article is a compelling call to reconsider the “tyranny of
P-value” and move towards interpretations that are more
valuable with better applicability of the results of research
on health care delivery. Those responsible for producing and communicating the scientific literature—authors,
editors, reviewers—need to apply the considerations and
recommendations set out in this commentary in the generation, evaluation and publication of articles.
Authors’ contributions
AC, JB and GP contributed to conception and design of this manuscript and
prepared the first draft. SY provided critical comments and helped shaped
the manuscript. All authors interpreted the data, revised critically the first draft
and signed off on the final version. All authors read and approved the final
manuscript.

Declarations
Competing interests
Sanni Yaya is Editor-in-Chief of Reproductive Health.
Author details
1
Instituto de Efectividad Clínica Y Sanitaria (IECS-CONICET). Cochrane Argentina, Emilio Ravignani 2024, C1414CPV Buenos Aires, Argentina. 2 Statistika
Consultoria, São Paulo, Brazil. 3 Reproductive Health, Buenos Aires, Argentina. 4 School of International Development and Global Studies, University
of Ottawa, Ottawa, ON, Canada. 5 The George Institute for Global Health,
Imperial College London, London, UK.

Page 7 of 8

References
1. Royston P, Altman DG, Sauerbrei W. Dichotomizing continuous predictors
in multiple regression: a bad idea. Stat Med. 2006;25(1):127–41.
2. Taylor AB, West SG, Aiken LS. Loss of power in logistic, ordinal logistic,
and probit regression when an outcome variable is coarsely categorized.
Educ Psychol Meas. 2006;66(2):228–39.
3. Amrhein V, Greenland S, McShane B. Scientists rise up against statistical
significance. Nature. 2019;567(7748):305–7.
4. Altman DG, Bland JM. Statistics notes: absence of evidence is not evidence of absence. BMJ. 1995;311(7003):485.
5. Wasserstein RL, Lazar NA. The ASA statement on p-values: context, process, and purpose. Am Stat. 2016;70(2):129–33.
6. Ciapponi A. ¿Significancia clínica o significancia estadística? Evid Act Pract
Ambul. 2013;16(4):122–5.
7. Wasserstein RL, Schirm AL, Lazar NA. Moving to a world beyond “p < 0.05.”
Am Stat. 2019;73(1):1–19.
8. Gelman A, Stern H. The difference between “significant” and “not significant” is not itself statistically significant. Am Stat. 2006;60(4):328–31.
9. Ioannidis JPA. What have we (not) learnt from millions of scientific papers
with p values? Am Stat. 2019;73(sup1):20–5.
10. Ciapponi A, Bardach A, Glujovsky D. Potentially misleading reporting comparisons’ results in Cochrane systematic reviews and in major
general medical journals. Paper presented at: XXII Cochrane Colloquium.
Evidence-Informed Health: Opportunities and Challenges; 21–26 September 2014, 2014; Hyderabad, India.
11. Glujovsky D, Sueldo C, Borghi C, Nicotra P, Andreucci S, Ciapponi A.
Misleading reporting in major fertility journals: poor use of confidence
intervals and absolute differences. Paper presented at: XXIII Cochrane
Colloquium Filtering the information overload for better decisions; 3–7
October 2015, 2015; Vienna, Austria
12. Jakobsen J. The necessity of randomized clinical trials. Br J Med Med Res.
2013;3:1453–68.
13. Goodman WM, Spruill SE, Komaroff E. A proposed hybrid effect size
plus p-value criterion: empirical evidence supporting its use. Am Stat.
2019;73(sup1):168–85.
14. Jakobsen JC, Wetterslev J, Winkel P, Lange T, Gluud C. Thresholds for statistical and clinical significance in systematic reviews with meta-analytic
methods. BMC Med Res Methodol. 2014;14:120.
15. Schunemann HJ, Guyatt GH. Commentary–goodbye M(C)ID! Hello MID,
where do you come from? Health Serv Res. 2005;40(2):593–7.
16. Wright A, Hannon J, Hegedus EJ, Kavchak AE. Clinimetrics corner: a closer
look at the minimal clinically important difference (MCID). J Manual
Manip Ther. 2012;20(3):160–6.
17. Higgins J, Thomas J, Chandler J, et al. Cochrane handbook for systematic
reviews of interventions version 6.0 (updated August 2019). Cochrane,
2019. In: Cochrane, ed. 2019. www.training.cochrane.org/handbook.
18. Jakobsen JC, Gluud C, Winkel P, Lange T, Wetterslev J. The thresholds for
statistical and clinical significance—a five-step procedure for evaluation
of intervention effects in randomised clinical trials. BMC Med Res Methodol. 2014;14:34.
19. Revicki D, Hays RD, Cella D, Sloan J. Recommended methods for determining responsiveness and minimally important differences for patientreported outcomes. J Clin Epidemiol. 2008;61(2):102–9.
20. Cochrane Effective Practice and Organisation of Care (EPOC). Reporting
the effects of an intervention in EPOC reviews. EPOC Resources for review
authors (Version: 24 August 2017). http://epoc.cochrane.org/sites/epoc.
cochrane.org/files/public/uploads/Resources-for-authors2017/how_to_
report_the_effects_of_an_intervention.pdf. Published 2017. Accessed 19
Dec 2017.
21. Greenland S. Valid p-values behave exactly as they should: some misleading criticisms of p-values and their resolution with s-values. Am Stat.
2019;73(sup1):106–14.
22. Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. IntroductionGRADE evidence profiles and summary of findings tables. J Clin Epidemiol. 2011;64(4):383–94.
23. Ciapponi A, Glujovsky D, Comande D, Bardach A. Do Cochrane systematic
reviews report results integrating certainty of evidence and effect size?
Paper presented at: 25th Cochrane Colloquium. 16–18 September 2018;
16–18 September 2018, 2018; Edinburgh, Scotland.

Ciapponi et al. Reprod Health

(2021) 18:80

24. Schünemann H, Vist G, Higgins J, et al. Chapter 15: Interpreting results
and drawing conclusions. In: Higgins J, Thomas J, Chandler J, et al., editors. Cochrane handbook for systematic reviews of interventions version
6.0 (updated July 2019): Cochrane; 2019.
25. Schünemann H, Brożek J, Guyatt G, Oxman A, editors. Handbook for grading the quality of evidence and the strength of recommendations using
the GRADE approach. In: Group GW, ed. 2013. http://gdt.guidelinedevelo
pment.org/app/index.html. Updated Oct 2013.
26. Guyatt G, Oxman AD, Kunz R, et al. GRADE guidelines: 6. Rating the quality of evidence-imprecision. J Clin Epidemiol. 2011;64:1283–93.
27. Institute for Quality and Efficiency in Health Care. General Methods. Version 4.2. Cologne, Germany: Institute for Quality and Efficiency in Health

Page 8 of 8

Care (IQWiG); 2015 Apr 22. https://www.ncbi.nlm.nih.gov/books/NBK33
2872/.
28. Goodman SN. Why is getting rid of p-values so hard? Musings on science
and statistics. Am Stat. 2019;73(sup1):26–30.
29. Moher D, Hopewell S, Schulz KF, et al. CONSORT 2010 explanation and
elaboration: updated guidelines for reporting parallel group randomised
trials. BMJ. 2010;340:c869.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

