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77 articles inclus
82 études

1 531 publications identifiées

148 résumés retenus

35 doublons identifiés et supprimés

Etudes exclues (textes) : 192
• Pas une intervention : 35 (18%) 
• Essai non randomisé :30 (16%)
• Ne mesure pas l’effet de l’intervention sur l’AP: 63 (33%)
• Intervention non ancrée théoriquement : 33 (17%)

• Protocole : 4 (2%)
• Autres : 27 (14%)

290 textes d’articles analysés

77 articles inclus

68 articles identifiés après consultation des 

revues de littérature existantes sur les modèles

828 articles identifiés sur PSYCHInfo

Etudes exclues (résumés) : 487
• Pas une intervention : 27 (6%) 
• Essai non randomisé : 25 (5%)
• Ne mesure pas l’effet de 

l’intervention sur l’AP: 84 (17%)
• Intervention non ancrée 

théoriquement : 226 (46%)

• Protocole : 36 (7%)
• Autre (e.g., mineurs): 89 (18%)

Etudes exclues (résumés) : 719
• Pas une intervention : 462 (64%)
• Essai non randomisé : 37 (5%)
• Ne mesure pas l’effet de 

l’intervention sur l’AP: 47 (7%)
• Intervention non ancrée 

théoriquement : 24 (3%)

• Protocole : 6 (1%)
• Autre (e.g., mineurs): 143 (20%)

Etudes exclues: 21
• Pas de mesure exploitable de la quantité d’AP: 21

98 articles correspondant aux critères

82 interventions incluses

635 articles identifiés sur PUBMED

109 résumés retenus

6 MOIS
8 CHERCHEURS
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Prise de conscience des autorités de santé sur les enjeux des INM

« • améliorer le cadre économique et organisa1onnel ;

• améliorer l’informa1on des professionnels de santé et des 

pa4ents sur les thérapeu4ques non médicamenteuses ;

• améliorer l’adhésion des professionnels de santé aux 

recommanda1ons sur les thérapeu4ques non médicamenteuses ;

• améliorer l’accès à l’offre en ma4ère de thérapeu4ques non 

médicamenteuses. » (HAS, 2011, p. 52)

HAS (2011)
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Les Interventions Non Médicamenteuses (INM) : une nébuleuse



Les Interven*ons Non Médicamenteuses (INM)
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Les 6 missions de la Plateforme universitaire CEPS jusqu’en 2020

Un objectif opérationnel Une solution

1. Rapprocher les acteurs de la recherche interventionnelle non médicamenteuse
ICEPS Conference

(depuis 2011)

2. Recenser toutes les INM Ontologie des INM
(depuis 2016)

3. Faciliter la recherche bibliographique des études interventionnelles sur les INM Motrial
(depuis 2018)

4. Identifier les chercheurs et les unités de recherche évaluant des INM
NIRI

(en 2019)

5. Encourager la réalisation d’études interventionnelles et de surveillance de qualité sur les INM NISHARE
(en 2020)

6. Promouvoir un paradigme d’évaluation et de surveillance des INM après les avoir recensés Paradigme INM
(en 2020)
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Pratiques professionnelles de santé fondées sur les preuves

Sackett et al. (2000)

David L. Sackett

2. Introduc3on

Essai clinique ou étude interventionnelle

Boutron et al. (2008)

Etudes interventionnelles
vs.

Etudes mécanistiques
Etudes observationnelles
Revues de questions



Liberati et al. (PLOS Medicine, 2009)

Scope of PRISMA

PRISMA focuses on ways in which authors can ensure the
transparent and complete reporting of systematic reviews and
meta-analyses. It does not address directly or in a detailed manner
the conduct of systematic reviews, for which other guides are
available [13,14,15,16].

We developed the PRISMA Statement and this explanatory
document to help authors report a wide array of systematic
reviews to assess the benefits and harms of a health care
intervention. We consider most of the checklist items relevant
when reporting systematic reviews of non-randomized studies
assessing the benefits and harms of interventions. However, we
recognize that authors who address questions relating to
etiology, diagnosis, or prognosis, for example, and who review
epidemiological or diagnostic accuracy studies may need to
modify or incorporate additional items for their systematic
reviews.

How To Use This Paper

We modeled this Explanation and Elaboration document after
those prepared for other reporting guidelines [17,18,19]. To
maximize the benefit of this document, we encourage people to
read it in conjunction with the PRISMA Statement [11].

We present each checklist item and follow it with a published
exemplar of good reporting for that item. (We edited some

examples by removing citations or Web addresses, or by spelling
out abbreviations.) We then explain the pertinent issue, the
rationale for including the item, and relevant evidence from the
literature, whenever possible. No systematic search was carried out
to identify exemplars and evidence. We also include seven Boxes
that provide a more comprehensive explanation of certain
thematic aspects of the methodology and conduct of systematic
reviews.

Although we focus on a minimal list of items to consider when
reporting a systematic review, we indicate places where additional
information is desirable to improve transparency of the review
process. We present the items numerically from 1 to 27; however,
authors need not address items in this particular order in their
reports. Rather, what is important is that the information for each
item is given somewhere within the report.

The PRISMA Checklist

TITLE and ABSTRACT
Item 1: TITLE. Identify the report as a systematic review,

meta-analysis, or both.

Examples. ‘‘Recurrence rates of video-assisted thoraco-

scopic versus open surgery in the prevention of recurrent

pneumothoraces: a systematic review of randomised and

non-randomised trials’’ [20]

Figure 1. Flow of information through the different phases of a systematic review.
doi:10.1371/journal.pmed.1000100.g001
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a review. Thus, authors should unambiguously specify eligibility
criteria used in the review. Carefully defined eligibility criteria
inform various steps of the review methodology. They influence
the development of the search strategy and serve to ensure that
studies are selected in a systematic and unbiased manner.

A study may be described in multiple reports, and one report may
describe multiple studies. Therefore, we separate eligibility criteria
into the following two components: study characteristics and report
characteristics. Both need to be reported. Study eligibility criteria
are likely to include the populations, interventions, comparators,
outcomes, and study designs of interest (PICOS; see Box 2), as well
as other study-specific elements, such as specifying a minimum
length of follow-up. Authors should state whether studies will be
excluded because they do not include (or report) specific outcomes
to help readers ascertain whether the systematic review may be
biased as a consequence of selective reporting [42,43].

Report eligibility criteria are likely to include language of
publication, publication status (e.g., inclusion of unpublished
material and abstracts), and year of publication. Inclusion or not of
non-English language literature [51,52,53,54,55], unpublished
data, or older data can influence the effect estimates in meta-
analyses [56,57,58,59]. Caution may need to be exercised in
including all identified studies due to potential differences in the
risk of bias such as, for example, selective reporting in abstracts
[60,61,62].

Item 7: INFORMATION SOURCES. Describe all
information sources in the search (e.g., databases with dates of
coverage, contact with study authors to identify additional studies)
and date last searched.

Example. ‘‘Studies were identified by searching electronic

databases, scanning reference lists of articles and consulta-

tion with experts in the field and drug companies…No limits

were applied for language and foreign papers were

translated. This search was applied to Medline (1966–

Present), CancerLit (1975–Present), and adapted for Embase

(1980–Present), Science Citation Index Expanded (1981–

Present) and Pre-Medline electronic databases. Cochrane

and DARE (Database of Abstracts of Reviews of Effective-

ness) databases were reviewed…The last search was run on

19 June 2001. In addition, we handsearched contents pages

of Journal of Clinical Oncology 2001, European Journal of

Cancer 2001 and Bone 2001, together with abstracts printed

in these journals 1999–2001. A limited update literature

search was performed from 19 June 2001 to 31 December

2003.’’ [63]

Explanation. The National Library of Medicine’s
MEDLINE database is one of the most comprehensive sources
of health care information in the world. Like any database,
however, its coverage is not complete and varies according to the
field. Retrieval from any single database, even by an experienced
searcher, may be imperfect, which is why detailed reporting is
important within the systematic review.

At a minimum, for each database searched, authors should
report the database, platform, or provider (e.g., Ovid, Dialog,
PubMed) and the start and end dates for the search of each
database. This information lets readers assess the currency of the
review, which is important because the publication time-lag
outdates the results of some reviews [64]. This information should
also make updating more efficient [65]. Authors should also report
who developed and conducted the search [66].

In addition to searching databases, authors should report the
use of supplementary approaches to identify studies, such as hand
searching of journals, checking reference lists, searching trials
registries or regulatory agency Web sites [67], contacting
manufacturers, or contacting authors. Authors should also report
if they attempted to acquire any missing information (e.g., on study
methods or results) from investigators or sponsors; it is useful to
describe briefly who was contacted and what unpublished
information was obtained.

Item 8: SEARCH. Present the full electronic search strategy
for at least one major database, including any limits used, such that
it could be repeated.

Examples. In text: ‘‘We used the following search terms to

search all trials registers and databases: immunoglobulin*;
IVIG; sepsis; septic shock; septicaemia; and septicemia…’’
[68]

In appendix: ‘‘Search strategy: MEDLINE (OVID)

01. immunoglobulins/

02. immunoglobulin$.tw.

03. ivig.tw.

04. 1 or 2 or 3

05. sepsis/

06. sepsis.tw.

07. septic shock/

08. septic shock.tw.

09. septicemia/

10. septicaemia.tw.

11. septicemia.tw.

12. 5 or 6 or 7 or 8 or 9 or 10 or 11

13. 4 and 12

14. randomized controlled trials/

15. randomized-controlled-trial.pt.

16. controlled-clinical-trial.pt.

17. random allocation/

18. double-blind method/

19. single-blind method/

20. 14 or 15 or 16 or 17 or 18 or 19

21. exp clinical trials/

22. clinical-trial.pt.

23. (clin$ adj trial$).ti,ab.

24. ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$)).ti,ab.

25. placebos/

26. placebo$.ti,ab.

27. random$.ti,ab.

28. 21 or 22 or 23 or 24 or 25 or 26 or 27

29. research design/

30. comparative study/

31. exp evaluation studies/

32. follow-up studies/

33. prospective studies/

34. (control$ or prospective$ or volunteer$).ti,ab.

35. 30 or 31 or 32 or 33 or 34

36. 20 or 28 or 29 or 35

37. 13 and 36’’ [68]

Explanation. The search strategy is an essential part of the
report of any systematic review. Searches may be complicated and
iterative, particularly when reviewers search unfamiliar databases
or their review is addressing a broad or new topic. Perusing the
search strategy allows interested readers to assess the
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(. . . Continued)

Study or subgroup Exercise Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Orth 1979 3 7 (6.6) 2 16.5 (2.12) 0.6 % -1.25 [ -3.71, 1.21 ]

Pilu 2007 10 8.1 (5.2) 20 16.7 (9.1) 2.7 % -1.04 [ -1.85, -0.23 ]

Reuter 1984 9 5.1 (4.75) 9 18.56 (7.7) 1.8 % -2.00 [ -3.19, -0.82 ]

Schuch 2011 15 5.93 (4.46) 11 9.45 (3.56) 2.7 % -0.83 [ -1.65, -0.01 ]

Setaro 1985 25 62 (6.51) 25 69.88 (3.96) 3.3 % -1.44 [ -2.07, -0.81 ]

Shahidi 2011 20 11.1 (6.2) 20 15.2 (6.1) 3.3 % -0.65 [ -1.29, -0.02 ]

Sims 2009 23 15.13 (8.49) 22 20.62 (11.79) 3.4 % -0.53 [ -1.12, 0.07 ]

Singh 1997 17 9.8 (2.4) 15 13.8 (2) 2.6 % -1.75 [ -2.59, -0.92 ]

Singh 2005 18 8.5 (5.5) 19 14.4 (6) 3.1 % -1.00 [ -1.69, -0.31 ]

Veale 1992 36 13.94 (12.78) 29 17.79 (10.18) 3.8 % -0.33 [ -0.82, 0.17 ]

Williams 2008 17 8.37 (5.78) 12 11.75 (8.1) 2.9 % -0.48 [ -1.23, 0.27 ]

Total (95% CI) 711 642 100.0 % -0.62 [ -0.81, -0.42 ]
Heterogeneity: Tau2 = 0.19; Chi2 = 91.35, df = 34 (P<0.00001); I2 =63%

Test for overall effect: Z = 6.22 (P < 0.00001)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours exercise Favours control
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Cooney et al. (2013, Cochrane)

Analysis 1.1. Comparison 1 Exercise versus ’control’, Outcome 1 Reduction in depression symptoms post-

treatment.

Review: Exercise for depression

Comparison: 1 Exercise versus ’control’

Outcome: 1 Reduction in depression symptoms post-treatment

Study or subgroup Exercise Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Blumenthal 1999 55 8.73 (6.86) 48 7.81 (6.49) 4.2 % 0.14 [ -0.25, 0.52 ]

Blumenthal 2007 51 9.2 (6.1) 49 11.1 (7) 4.2 % -0.29 [ -0.68, 0.11 ]

Blumenthal 2012a 35 6.4 (5.28) 21 10 (5.26) 3.6 % -0.67 [ -1.23, -0.12 ]

Bonnet 2005 5 24.46 (10.9) 6 10.5 (5.8) 1.4 % 1.51 [ 0.09, 2.93 ]

Brenes 2007 14 7.8 (4.3) 12 10.9 (5.8) 2.8 % -0.60 [ -1.39, 0.20 ]

Chu 2008 15 5.8 (3.38) 12 10.58 (5.66) 2.7 % -1.02 [ -1.84, -0.21 ]

Doyne 1987 14 8.18 (5.27) 11 15.25 (6.3) 2.5 % -1.19 [ -2.06, -0.32 ]

Dunn 2005 16 10 (5.5) 13 14 (4.9) 2.9 % -0.74 [ -1.50, 0.02 ]

Epstein 1986 7 9 (10.94) 10 16.3 (7.44) 2.1 % -0.77 [ -1.78, 0.24 ]

Foley 2008 8 10.8 (9.25) 5 13.62 (10.22) 1.9 % -0.27 [ -1.40, 0.85 ]

Fremont 1987 18 10 (9.8) 16 8 (7.1) 3.2 % 0.23 [ -0.45, 0.90 ]

Gary 2010 20 8.4 (5.6) 15 9.3 (4.9) 3.2 % -0.17 [ -0.84, 0.51 ]

Hemat-Far 2012 10 16.6 (6.9) 10 22.8 (4.9) 2.3 % -0.99 [ -1.93, -0.05 ]

Hess-Homeier 1981 5 9.8 (6.93) 6 16.2 (8.42) 1.6 % -0.75 [ -2.00, 0.50 ]

Hoffman 2010 37 16.4 (10.2) 39 21.2 (12) 4.0 % -0.43 [ -0.88, 0.03 ]

Klein 1985 14 1.03 (0.94) 8 0.83 (0.51) 2.5 % 0.24 [ -0.64, 1.11 ]

Knubben 2007 20 11.2 (4) 18 15.5 (6.1) 3.2 % -0.83 [ -1.49, -0.16 ]

Krogh 2009 48 12.1 (6.4) 42 10.6 (5.6) 4.1 % 0.25 [ -0.17, 0.66 ]

Martinsen 1985 24 12.1 (7.1) 19 22.8 (11.4) 3.2 % -1.14 [ -1.79, -0.48 ]

Mather 2002 43 12.6 (7.02) 43 13.7 (6.02) 4.1 % -0.17 [ -0.59, 0.26 ]

McNeil 1991 10 11.1 (3) 10 14.7 (3.7) 2.3 % -1.02 [ -1.97, -0.08 ]

Mota-Pereira 2011 19 12.48 (1.74) 10 13.6 (1.34) 2.8 % -0.67 [ -1.46, 0.12 ]

Mutrie 1988 9 9.46 (4.28) 7 21.4 (5.26) 1.4 % -2.39 [ -3.76, -1.02 ]

Nabkasorn 2005 21 14.4 (4.12) 28 17.5 (4.23) 3.5 % -0.73 [ -1.31, -0.14 ]

-4 -2 0 2 4

Favours exercise Favours control

(Continued . . . )
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Exercice vs. contrôle
Symptômes dépressifs
35 RCT
1353 participants
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-0.82 
(95% CI -1.12 to -0.51)

28 RCT (17 in the US)

907 participants

-0.62
(95% CI -0.81 to -0.42)

35 RCT (22 in the US)

1353 participants

-0.18 
(95% CI -0.47 to 0.11)

6 RCT+++ (6 in the US)

Exercise vs. Control 

Allocation concealment, ITT, 
blinded outcome 

464 participants
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Ioannidis (2014, Plos Medicine)

powerful in scientific processes [8,9]. For
healthcare and clinical practice, while
evidence-based medicine has grown stron-
ger over time, some argue that it is
currently in crisis [10] and ‘‘evidence-
based’’ terminology has been usurped to
promote expert-based beliefs and industry
agendas [11]. We have little experimental
evidence on how peer review should be
done and when (e.g., protocol-based, man-
uscript-based, post-publication) [5,12,13]
or on how research funds should be
allocated [14,15]. Many dominant scientif-
ic structures date back to the Middle Ages
(e.g., academic hierarchies) or the 17th
century (e.g., professional societies, journal
publishing), but their suitability for the
current growth of science is uncertain. At
the same time, there is an obvious tension
in hoping for decisions to be both more
imaginative and more evidence-based; it
may be the case that the bureaucracy and
practice of science require different people
with different skill sets, and it may even be
that a system too focused on eliminating
unfair discrimination also eliminates the
reasonable discrimination required to make
wise choices. While we could certainly
introduce changes that made science worse,
we could also purposefully introduce ones
to make it better.

One option is to transplant into as many
scientific disciplines as possible research
practices that have worked successfully
when applied elsewhere. Box 1 lists a few
examples that are presented in more detail
here.

Adoption of large-scale collaborative
research with a strong replication culture
[16] has been successful in several bio-
medical fields: in particular, in genetic and
molecular epidemiology. These techniques
have helped transform genetic epidemiol-

ogy from a spurious field [17] to a highly
credible one [18]. Such practices could be
applied to other fields of observational
research and beyond [19].

Replication has different connotations
for different settings and designs. For basic
laboratory and preclinical studies, replica-
tion should be feasible as a default, but
even in those cases, there should be an a
priori understanding of the essential fea-
tures that are needed to be replicated and
how much heterogeneity is acceptable
[20]. For some clinical research, replica-
tion is difficult, especially for very large,
long-term, expensive studies. The prospect
of replication needs to be considered and
incorporated up front in designing the
research agenda in a given field [12].
Otherwise, some questions are not ad-
dressed at all or are addressed by single
studies that are never replicated, while
others are subjected to multiple unneces-
sary replications or even redundant meta-
analyses combining them [21].

Registration of randomized trials [22]
(and, more recently, registration of their
results [23]) has enhanced transparency in
clinical trials research and has allowed
probing of selective reporting biases [24,25],
even if not fully remedying them. It may
show redundancy and allow better visualizing
of the evolution of the total corpus of research
in a given field. Registration is currently
proposed for many other types of research,
including both human observational studies
[26] and nonhuman studies [27].

Sharing of data, protocols, materials,
and software has been promoted in several
-omics fields, creating a substrate for
reproducible data practices [28–31]. Pro-
motion of data sharing in clinical trials
may similarly improve the credibility of
clinical research [32]. Some disadvantages

have been debated, like the potential of
multiple analysts performing contradicting
analyses, difficulties with de-identification
of participants, and the potential for
parties to introduce uncertainty for results
that hurt their interests, as in the case of
diesel exhaust and cancer risk [33].

Dissociation of some research types from
specific conflicted sponsors or authors has
been proposed (not without debate) for
designs as diverse as cost-effectiveness analy-
ses [34], meta-analyses [35,36], and guide-
lines [37]. For all of these types of research,
involvement of sponsors with conflicts has
been shown to spin more favorable conclu-
sions.

Adoption of more appropriate statistical
methods [38], standardized definitions and
analyses and more stringent thresholds for
claiming discoveries or ‘‘successes’’ [39] may
decrease false-positive rates in fields that have
to-date been too lenient (like epidemiology
[40], psychology [41,42], or economics [43]).
It may lead them to higher credibility, more
akin to that of fields that have traditionally
been more rigorous in this regard, like the
physical sciences [44].

Improvements in study design standards
could improve the reliability of results [45].
For example, for animal studies of interven-
tions, this would include randomization and
blinding of investigators [27]. There is
increasing interest in proposing checklists for
the conduct of studies to be approved
[46,47], making it vital to ensure both that
checklist items are indeed essential and that
claims of adherence to them are verifiable.

Reporting, review, publication, dissem-
ination, and post-publication review of
research shape its reliability. There are
currently multiple efforts to improve and
standardize reporting (e.g., as catalogued
by the EQUATOR initiative [48]) and
multiple ideas about how to change peer
review (by whom, how, and when) and
dissemination of information [25,49–51].

Finally, proper training and continuing
education of scientists in research methods
and statistical literacy are also important [47].

Stakeholders

As we design, test, and implement
interventions on research practices, we
need to understand who is affected by and
shaping research [5,52,53]. Scientists are
only one group in a larger network
(Table 1) in which different stakeholders
have different expectations. Stakeholders
may cherish research for being publish-
able, fundable, translatable, or profitable.
Their expectations are not necessarily
aligned with one another. Scientists may
continue publishing and getting grants

Box 1. Some Research Practices that May Help Increase the
Proportion of True Research Findings

N Large-scale collaborative research

N Adoption of replication culture

N Registration (of studies, protocols, analysis codes, datasets, raw data, and
results)

N Sharing (of data, protocols, materials, software, and other tools)

N Reproducibility practices

N Containment of conflicted sponsors and authors

N More appropriate statistical methods

N Standardization of definitions and analyses

N More stringent thresholds for claiming discoveries or ‘‘successes’’

N Improvement of study design standards

N Improvements in peer review, reporting, and dissemination of research

N Better training of scientific workforce in methods and statistical literacy
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The achievements of scientific research
are amazing. Science has grown from the
occupation of a few dilettanti into a vibrant
global industry with more than 15,000,000
people authoring more than 25,000,000
scientific papers in 1996–2011 alone [1].
However, true and readily applicable major
discoveries are far fewer. Many new
proposed associations and/or effects are
false or grossly exaggerated [2,3], and
translation of knowledge into useful appli-
cations is often slow and potentially ineffi-
cient [4]. Given the abundance of data,
research on research (i.e., meta-research)
can derive empirical estimates of the
prevalence of risk factors for high false-
positive rates (underpowered studies; small
effect sizes; low pre-study odds; flexibility in
designs, definitions, outcomes, analyses;
biases and conflicts of interest; bandwagon
patterns; and lack of collaboration) [3].
Currently, an estimated 85% of research
resources are wasted [5].

Effective Interventions

We need effective interventions to im-
prove the credibility and efficiency of
scientific investigation. Some risk factors
for false results are immutable, like small
effect sizes, but others are modifiable. We
must diminish biases, conflicts of interest,
and fragmentation of efforts in favor of
unbiased, transparent, collaborative re-
search with greater standardization. How-
ever, we should also consider the possibility
that interventions aimed at improving
scientific efficiency may cause collateral
damage or themselves wastefully consume
resources. To give an extreme example,
one could easily eliminate all false positives
simply by discarding all studies with even
minimal bias, by making the research
questions so bland that nobody cares about
(or has a conflict with) the results, and by
waiting for all scientists in each field to join
forces on a single standardized protocol and

analysis plan: the error rate would decrease
to zero simply because no research would
ever be done. Thus, whatever solutions are
proposed should be pragmatic, applicable,
and ideally, amenable to reliable testing of
their performance.

Currently, major decisions about how
research is done may too often be based on
convention and inertia rather than being
highly imaginative or evidence-based [5–15].
For example, there is evidence that grant

reviewers typically have only modest CVs
and most of the top influential scientists don’t
review grant applications and don’t get
funded by government funds, even in the
United States [6], which arguably has the
strongest scientific impact at the moment
than any other country (e.g., in cumulative
citations). Non-meritocratic practices, includ-
ing nepotism, sexism, and unwarranted
conservatism, are probably widespread [7].
Allegiance and confirmation biases are
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Summary Points

N Currently, many published research findings are false or exaggerated, and an
estimated 85% of research resources are wasted.

N To make more published research true, practices that have improved credibility
and efficiency in specific fields may be transplanted to others which would
benefit from them—possibilities include the adoption of large-scale collabo-
rative research; replication culture; registration; sharing; reproducibility
practices; better statistical methods; standardization of definitions and analyses;
more appropriate (usually more stringent) statistical thresholds; and improve-
ment in study design standards, peer review, reporting and dissemination of
research, and training of the scientific workforce.

N Selection of interventions to improve research practices requires rigorous
examination and experimental testing whenever feasible.

N Optimal interventions need to understand and harness the motives of various
stakeholders who operate in scientific research and who differ on the extent to
which they are interested in promoting publishable, fundable, translatable, or
profitable results.

N Modifications need to be made in the reward system for science, affecting the
exchange rates for currencies (e.g., publications and grants) and purchased
academic goods (e.g., promotion and other academic or administrative power)
and introducing currencies that are better aligned with translatable and
reproducible research.
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Replicating non-pharmacological treatments in practice depends on how well they  
have been described in research studies, say Paul Glasziou and colleagues

What is missing from descriptions of  
treatment in trials and reviews?

Have you ever read a trial or review and 
wondered exactly how to carry out treat-
ments such as a “behavioural intervention,” 
“salt reduction,” or “exercise programme”? 
Although CONSORT and related ini-
tiatives have focused on the assessment of 
validity and presentation of results,1 2 less 
attention has been given to the adequacy of 
the description of the treatment used. For 
pharmacological treatments the description 
would need to include the dose, titration, 
route, timing, duration, and any monitoring 
used. For complex treatments the problems 
are even greater.

Why are full descriptions of treatment 
 important?
The uptake of positive findings from trials is 
often slow and sometimes negligible.3 Rea-
sons for this slow uptake include clinicians 
not becoming aware of the results, perceiving 
the results as either invalid or not relevant to 
their patients, or simply not remembering 
to use the treatment.4 5 An additional bar-
rier, which has received less attention, is 
clinicians’ ability to carry out the treatment 
on the basis of the information provided in 
the published reports. For example, after 

receiving numerous requests for additional 
details from doctors and patients, the author 
of a randomised trial on graded exercise for 
chronic fatigue syndrome6 subsequently pub-
lished a supplementary article with a more 
detailed “prescription.”7 Similarly, it is not 
possible to set up a stroke unit, offer low fat 
diets, or give smoking cessation advice with-
out sufficient details on the components that 
were planned and delivered.8

Extent of the problem
To assess the extent of problems with descrip-
tions of treatment we prospectively assessed 
80 consecutive studies selected for abstrac-
tion in the journal Evidence-Based Medicine 
from October 2005 to October 2006. The 
journal is aimed specifically at doctors work-
ing in primary care and general medicine, 
and it provides summaries of research that is 
highly relevant to clinical practice. To select 
studies, the staff of the journal hand search 
140 or so high impact clinical journals, select-
ing only articles of sufficient validity and 
relevance to warrant changes in clinical prac-
tice.9 The 5% of articles that pass the validity 
criteria are scored for clinical relevance by 
active primary care (and appropriate spe-

cialty) clinicians. A dozen or so clinicians, 
from a pool of several thousand, score each 
article. The articles that were scored as most 
relevant to practice are then abstracted (fig 
1). For each study two general practitioners 
(PG, CH) were independently asked whether 
they could use this treatment with a patient 
if they saw them tomorrow.

Of the 80 published reports of treatment, 
55 were single randomised trials and 25 were 
systematic reviews; they were published in 
New England Journal of Medicine (10), Cochrane 
Database of Systematic Reviews (9), Lancet (7), 
JAMA (7), Archives of Internal Medicine (6), BMJ 
(5), Annals of Internal Medicine (5), and several 
other journals (31). Most (65) were of treat-
ments directly applicable in general prac-
tice; the remainder were relevant to general 
practice but were targeted at surgery (6), 
emergency medicine (5), internal medicine 
(3), and dental medicine (1). More than half 
(44/80) were of drug treatments. Non-drug 
treatments were education and training (15), 
devices or surgery (10), psychological treat-
ments (4), service delivery (3), and a mix of 
other interventions (4).

Elements of the intervention were miss-
ing in 41 of 80 of the published descrip-
tions. Information was better in reports of 
individual trials than in systematic reviews, 

and for drug treatments than for non-drug 

Fig 2 | Percentage of studies with sufficient 
description of treatment initially (based only on 
the published paper) and after supplementary 
information was obtained
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Fig 1 | Selecting studies for inclusion in one year’s issues of Evidence-Based Medicine

Validity checks by staff
(For therapy: randomised trial 
with >80% follow-up; see journal 
for others)

Relevance and newsworthiness
of articles assessed by 4-12
clinicians (from a database of
4200 raters world wide)

Abstraction of highest rated
articles, based on ratings, 
comments, and second check of 
articles for validity

60 000 articles (from 140 journals)

3400 articles 
pass validity checks

2400 articles 
(systematic reviews, trials)

1000 other 
(diagnosis, prognosis,

etiology, CPGs)

80 therapy 40 other

“Percentage of studies with sufficient
description of treatment initially (based
only on the published paper) and after
supplementary information was obtained”.
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Abstract
As the scientific enterprise has grown in size and diversity, we need empirical evidence on
the research process to test and apply interventions that make it more efficient and its
results more reliable. Meta-research is an evolving scientific discipline that aims to evaluate
and improve research practices. It includes thematic areas of methods, reporting, reproduc-
ibility, evaluation, and incentives (how to do, report, verify, correct, and reward science).
Much work is already done in this growing field, but efforts to-date are fragmented. We pro-
vide a map of ongoing efforts and discuss plans for connecting the multiple meta-research
efforts across science worldwide.

Why Perform Research on Research?
Throughout the history of science, leading scientists have endeavoured to theorize and conduct
research on fundamental aspects of the scientific method and to identify ways to implement it
most efficiently. While focused subject matter questions and discoveries attract attention and
accolades, the machinery of science relies greatly on progressive refinement of methods and
improvement of theory verification processes. The large majority of the most used articles
across science are about methodology [1], and many scientific prizes are awarded for the devel-
opment of techniques (e.g., Nobel prizes for PCR and MRI). Studying the scientific method in
itself empirically is thus a topic of great potential value. Even though the scientific method has
solid theoretical foundations and a long track record of successes, it is a continuing challenge
to know how its basic principles (“systematic observation, measurement, and experiment, and
the formulation, testing, and modification of hypotheses”, according to the Oxford English
Dictionary) should be applied optimally in ways that can lead to faster, better, more accurate,
and ultimately more useful results. In biomedical research in particular, lives can depend on
the efficiency with which reliable evidence is generated and used.

This challenge is increasing, in parallel with the clear success of the scientific enterprise,
which has grown in both size and diversity. Several million new research papers are published
annually, and the number of publishing authors in 1996–2011 exceeded, according to one esti-
mate, 15 million [2]. Across biomedicine, the number of articles published is increasing, and
the acceleration is becoming more prominent over time, e.g., Pubmed has indexed (as of July 6,
2015) 435,302 items published in 1994, 636,951 items published in 2004 (1.46-times those
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these reformers within science may not recognize that they are all working within the domain
of meta-research.

Given the types of questions addressed, meta-research interfaces with many other estab-
lished disciplines. These include, but are not limited to, history and philosophy of science (epis-
temology), psychology and sociology of science, statistics, data science, informatics, evidence-
based medicine (and evidence-based “X” in general), research synthesis methods (e.g., meta-
analysis), journalology, scientometrics and bibliometrics, organizational and operations
research, ethics, research integrity and accountability research, communication sciences, policy
research, and behavioural economics.

Meta-research includes both theoretical and empirical investigation. The former uses ana-
lytical as well as computational methods, the latter yields descriptive evidence (e.g., surveys of
biases in a given field), association and correlation observational analyses, and intervention
studies (e.g., randomized trials assessing whether one research practice leads to better outcomes
than another). Meta-research involves taking a bird’s eye view of science. For example, single
meta-analyses that synthesize evidence on multiple studies on a specific question of interest are
not within the primary remit of meta-research. However, the combination of data from multi-
ple meta-analyses on multiple topics (“meta-epidemiology”) may offer insights about how
common and how consistent certain biases are across a large field or multiple fields. This
emphasis on the broader picture is typical of many meta-research investigations.

We are in the process of mapping the influential meta-research literature and identifying
the key players in this burgeoning field. By an iterative process of search and manual inspec-
tion, we have compiled a search string comprising 79 terms (keywords, sentences, author iden-
tifiers) that capture with good efficiency the five thematic areas described above. A search in
the Scopus database using these terms, followed by manual inspection and cross-checked selec-
tion by two of the authors (JPAI and DF), identified 851 meta-research–relevant publications

Table 1. Major themes covered bymeta-research.

Meta-research area Specific interests (nonexhaustive list)

Methods: "performing research"—study design,
methods, statistics, research synthesis,
collaboration, and ethics

Biases and questionable practices in conducting
research, methods to reduce such biases, meta-
analysis, research synthesis, integration of
evidence, crossdesign synthesis, collaborative team
science and consortia, research integrity and ethics

Reporting: "communicating research"—reporting
standards, study registration, disclosing conflicts of
interest, information to patients, public, and policy-
makers

Biases and questionable practices in reporting,
explaining, disseminating and popularizing
research, conflicts of interest disclosure and
management, study registration and other bias-
prevention measures, and methods to monitor and
reduce such issues

Reproducibility: "verifying research"—sharing data
and methods, repeatability, replicability,
reproducibility, and self-correction

Obstacles to sharing data and methods, replication
studies, replicability and reproducibility of published
research, methods to improve them, effectiveness
of correction and self-correction of the literature,
and methods to improve them

Evaluation: "evaluating research"—prepublication
peer review, postpublication peer review, research
funding criteria, and other means of evaluating
scientific quality

Effectiveness, costs, and benefits of old and new
approaches to peer review and other science
assessment methods, and methods to improve
them

Incentives: "rewarding research": promotion criteria,
rewards, and penalties in research evaluation for
individuals, teams, and institutions

Accuracy, effectiveness, costs, and benefits of old
and new approaches to ranking and evaluating the
performance, quality, value of research, individuals,
teams, and institutions

doi:10.1371/journal.pbio.1002264.t001
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Table 2. A nonexhaustive list of initiatives that address variousmeta-research themes*.

Initiative Area of work (website)

METHODS

Cochrane Collaboration Systematic reviews of health care (cochrane.org)

Campbell Collaboration Systematic reviews of social science (campbellcollaboration.org)

James Lind Library Evolution of fair tests of treatment (jameslindlibrary.org)

Society for Clinical Trials Clinical trials (sctweb.org)

SRSM Methods for research synthesis (srsm.org)

BioSharing Standards for biology, natural, and life sciences (biosharing.org)

Human Proteome Project Collaboration center for proteome (thehpp.org)

NCPRE Research ethics (ethicscenter.csl.illinois.edu)

REPORTING

ClinicalTrials.gov Clinical trials registration (clinicaltrials.gov)

EQUATOR network Reporting standards for research (equator-network.org)

Sense About Science Communicating research in public (senseaboutscience.org)

Health News Reviews Expert review of science news stories (healthnewsreview.org)

REPRODUCIBILITY

Center for Open Science Open science in psychology and more (centerforopenscience.org)

BITSS Transparency in social sciences (bitss.org)

BPS Best practices in social sciences (bps.stanford.edu)

Political Science Replication Reproducibility in political science (politicalsciencereplication.com)

YODA Sharing data from clinical research (yoda.yale.edu)

Neurovault Data repository for PET and MRI maps (neurovault.org)

OpenfMRI fMRI data repository (openfmri.org)

NIH repositories, examples:

dbGAP Raw data on genotype and phenotype (ncbi.nlm.nih.gov/gap)

GEO Functional genomics repository (ncbi.nlm.nih.gov/geo)

Science Exchange Reproducibility checks (validation.scienceexchange.com)

EVALUATION

Peer Review Congress Evidence on peer review (peerreviewcongress.org)

Center for Scientific Integrity Tracking retractions of scientific articles (retractionwatch.com/the-center-for-scientific-integrity

PubMed Commons Postpublication comments (ncbi.nlm.nih.gov/pubmedcommons)

ArXiv Preprint article repository (arxiv.org)

ICMJE Standards for journal publishing (icmje.org)

COPE Journal publication ethics (publicationethics.org)

PubPeer Peer comments on research (pubpeer.com)

PEERE New models for peer review (www.peere.org)

INCENTIVES

REWARD Reducing waste and rewarding diligence in research (researchwaste.net)

AAAS Science policy (aaas.org)

ICSU International science policy (icsu.org)

*for clarity, each initiative has been grouped under one of the five themes of Table 1, but several of these initiatives cater to more than one of the five
themes
AAAS: American Association for the Advancement of Science; BITSS: Berkeley Initiative for Transparency in the Social Sciences; BPS: Best Practices in
Science; COPE: Committee on Publication Ethics; dbGAP: Database on Genotypes and Phenotypes; EQUATOR: Enhancing the quality and
transparency of reporting; GEO: Gene Expression Omnibus; ICMJE: International Committee of Medical Journal Editors; ICSU: International Council for
Science; NCPRE: National Center for Professional and Research Ethics; NIH: National Institutes of Health; REWARD: Reduce research waste and
reward diligence; SRSM: Society for Research Synthesis Methodology; YODA: Yale University Open Data Access.

doi:10.1371/journal.pbio.1002264.t002
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Abstract
Objective To examine how poor reporting and inadequate methods for
key methodological features in randomised controlled trials (RCTs) have
changed over the past three decades.
Design Mapping of trials included in Cochrane reviews.
Data sources Data from RCTs included in all Cochrane reviews
published between March 2011 and September 2014 reporting an
evaluation of the Cochrane risk of bias items: sequence generation,
allocation concealment, blinding, and incomplete outcome data.
Data extraction For each RCT, we extracted consensus on risk of bias
made by the review authors and identified the primary reference to
extract publication year and journal. We matched journal names with
Journal Citation Reports to get 2014 impact factors.
Main outcomes measures We considered the proportions of trials rated
by review authors at unclear and high risk of bias as surrogates for poor
reporting and inadequate methods, respectively.
Results We analysed 20 920 RCTs (from 2001 reviews) published in
3136 journals. The proportion of trials with unclear risk of bias was 48.7%
for sequence generation and 57.5% for allocation concealment; the
proportion of those with high risk of bias was 4.0% and 7.2%,
respectively. For blinding and incomplete outcome data, 30.6% and
24.7% of trials were at unclear risk and 33.1% and 17.1% were at high
risk, respectively. Higher journal impact factor was associated with a
lower proportion of trials at unclear or high risk of bias. The proportion
of trials at unclear risk of bias decreased over time, especially for
sequence generation, which fell from 69.1% in 1986-1990 to 31.2% in
2011-14 and for allocation concealment (70.1% to 44.6%). After excluding
trials at unclear risk of bias, use of inadequate methods also decreased

over time: from 14.8% to 4.6% for sequence generation and from 32.7%
to 11.6% for allocation concealment.
Conclusions Poor reporting and inadequate methods have decreased
over time, especially for sequence generation and allocation
concealment. But more could be done, especially in lower impact factor
journals.

Introduction
The public has the right to expect that information about the
efficacy and safety of health interventions is complete,
transparent, and reliable and that research investments are not
wasted.1-7 Randomised controlled trials (RCTs) are the reference
standard for assessing the efficacy of interventions, but how
they are planned, conducted, and reported raises important
concerns.5 6 Empirical evidence shows that using inadequate
methods to generate randomisation sequences, not concealing
allocation, lack of blinding, and excluding patients from analyses
can bias findings.8-12 Yet half of RCTs fail to take adequate steps
to reduce such bias.3-13

Poor reporting of methods is another common problem.3 5

Although it does not necessarily reflect poor methods,14 15 poor
reporting prevents readers from adequately assessing whether
the methods are reliable and whether the results and conclusions
of RCTs can be trusted. It also limits reproducibility.16 RCTs
that use inadequate methods or that are poorly reported might
not contribute to the evidence base, which is a waste of resources
that affects not only RCTs but also the systematic reviews that
include them.

Correspondence to: A Dechartres agnes.dechartres@htd.aphp.fr

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2017;357:j2490 doi: 10.1136/bmj.j2490 (Published 2017 June 08) Page 1 of 14

Research

RESEARCH

Méthodologistes perfectibles

2. Introduc,on



Networks

Agences

CONSORT Statement for Randomized Trials of Nonpharmacologic
Treatments: A 2017 Update and a CONSORT Extension for
Nonpharmacologic Trial Abstracts
Isabelle Boutron, MD, PhD; Douglas G. Altman, DSc; David Moher, PhD; Kenneth F. Schulz, PhD, MBA; and
Philippe Ravaud, MD, PhD, for the CONSORT NPT Group*

Incomplete and inadequate reporting is an avoidable waste that
reduces the usefulness of research. The CONSORT (Consoli-
dated Standards of Reporting Trials) Statement is an evidence-
based reporting guideline that aims to improve research trans-
parency and reduce waste. In 2008, the CONSORT Group
developed an extension to the original statement that addressed
methodological issues specific to trials of nonpharmacologic
treatments (NPTs), such as surgery, rehabilitation, or psychother-
apy. This article describes an update of that extension and pres-
ents an extension for reporting abstracts of NPT trials. To de-
velop these materials, the authors reviewed pertinent literature
published up to July 2016; surveyed authors of NPT trials; and
conducted a consensus meeting with editors, trialists, and
methodologists.

Changes to the CONSORT Statement extension for NPT trials
include wording modifications to improve readers' understand-
ing and the addition of 3 new items. These items address
whether and how adherence of participants to interventions is

assessed or enhanced, description of attempts to limit bias if
blinding is not possible, and specification of the delay between
randomization and initiation of the intervention. The CONSORT
extension for abstracts of NPT trials includes 2 new items that
were not specified in the original CONSORT Statement for ab-
stracts. The first addresses reporting of eligibility criteria for cen-
ters where the intervention is performed and for care providers.
The second addresses reporting of important changes to the
intervention versus what was planned. Both the updated
CONSORT extension for NPT trials and the CONSORT extension
for NPT trial abstracts should help authors, editors, and peer re-
viewers improve the transparency of NPT trial reports.

Ann Intern Med. doi:10.7326/M17-0046 Annals.org
For author affiliations, see end of text.
This article was published at Annals.org on 20 June 2017.
* For a list of members of the CONSORT NPT Group, see Appendix 1
(available at Annals.org).

Incomplete reporting is responsible for a great deal of
avoidable waste in research (1, 2). The CONSORT

(Consolidated Standards of Reporting Trials) Statement
(3–5), an evidence-based reporting guideline, was de-
veloped to improve research transparency.

Nonpharmacologic treatments (NPTs), such as sur-
gery, rehabilitation, education, psychotherapy, and de-
vices, represent a wide range of interventions. How-
ever, assessing NPTs raises specific methodological
issues related to the complexity of the intervention, the
influence of care providers, the expertise of the center,
and the difficulties of blinding (6–14). To account for
these issues, the CONSORT Group developed a
CONSORT Statement extension for trials of NPTs
(“CONSORT NPT extension”), which was published in
Annals of Internal Medicine in 2008 (15, 16).

In 2010, the main CONSORT Statement was up-
dated (5, 17). To account for this update and method-
ological developments since publication of the original
NPT extension, we aimed to update the CONSORT NPT
extension and develop a CONSORT extension for re-
porting abstracts of NPT trials (18, 19).

METHODS
We updated the CONSORT NPT extension in 3

steps. First, we reviewed the literature to identify up-to-
date evidence. The search is detailed in Appendix 2
(available at Annals.org). Second, we surveyed corre-
sponding authors of published articles citing the 2008
CONSORT NPT extension. Of the 1525 authors invited

by e-mail, 194 (13%) participated. For each item of the
CONSORT NPT extension, participants were asked to
indicate whether they believed the item should be
modified and, if so, why and how. The results of the
survey are reported in Appendix Tables 1 and 2 (avail-
able at Annals.org). From the literature review and the
survey, we synthesized proposals for changes to each
item. Finally, we organized a 2-day consensus meeting
in May 2014 in Paris, France, with 22 participants (9
editors, 6 trialists, and 7 methodologists). During this
meeting, the survey results and proposals for change
were presented and each item was discussed until con-
sensus was reached. After the meeting, we developed
a draft of the current manuscript, which was sent to all
participants for comments. The updated checklist was
not modified at this stage.

Updating the CONSORT NPT Extension
Main Changes to the CONSORT NPT Extension

The revision of the CONSORT NPT extension
checklist consisted of the deletion of items, the addi-
tion of new items, wording changes, and reformatting.
The numbering and content of items were adjusted to
follow the 2010 CONSORT Statement. Some wording
was changed to improve readers' understanding, such
as the use of “care providers” instead of “those per-
forming the intervention” in item 3.

Items 11a and 11b, related to blinding, were mod-
ified because they were incorporated into the 2010
CONSORT Statement. Three new items were added to
account for the difficulties in replicating NPTs, the fre-
quent lack of blinding, and the risk for a differential

Annals of Internal Medicine RESEARCH AND REPORTING METHODS

Annals.org Annals of Internal Medicine 1
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3. Définitions

Etat de l’art = Revue de question = Revue narrative

Revue systématique > Méta-analyse

Transparence, justification de la décision, procéder étape par étape
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4. Objectifs et critères d’inclusion

Question initiale 

4. Objectifs et critères d’inclusion

Quel est le niveau d'efficacité d’Interventions Comportementales fondées sur un Modèle 

Théorique de Changement de Comportement pour promouvoir l’AP à partir d’essais 

randomisés contrôlés? 

(1) IdenFfier le(s) modèles sociocogniFfs efficaces pour augmenter le niveau d’AP à court 

(post-intervenFon) et moyen terme (quelques mois après l’intervenFon)

(2) Explorer dans quelle mesure certains modérateurs (e.g., qualité de l’implémentaFon 

théorique) sont suscepFbles d’expliquer les différences (ou absence de différences) d’efficacité 

entre les différents modèles théoriques

Objectifs



5. Informations à recueillir

Critères PICOS

P(opula3on) = Adulte (+18), sains et malades 

I(interven3on) = Interven6ons de promo6on de l’AP sur un modèle théorique 

C(ontrol) = Tout type de groupe contrôle 

O(outcomes) = Mesure AP (déclarée ou objec6ve) 

S(tudies) = Essais randomisés contrôlés 

5. Informations à recueillir

Liberati et al. (Journal of Clinical Epidemiology, 2009)
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Liberati et al. (PLOS Medicine, 2009)

Scope of PRISMA

PRISMA focuses on ways in which authors can ensure the
transparent and complete reporting of systematic reviews and
meta-analyses. It does not address directly or in a detailed manner
the conduct of systematic reviews, for which other guides are
available [13,14,15,16].

We developed the PRISMA Statement and this explanatory
document to help authors report a wide array of systematic
reviews to assess the benefits and harms of a health care
intervention. We consider most of the checklist items relevant
when reporting systematic reviews of non-randomized studies
assessing the benefits and harms of interventions. However, we
recognize that authors who address questions relating to
etiology, diagnosis, or prognosis, for example, and who review
epidemiological or diagnostic accuracy studies may need to
modify or incorporate additional items for their systematic
reviews.

How To Use This Paper

We modeled this Explanation and Elaboration document after
those prepared for other reporting guidelines [17,18,19]. To
maximize the benefit of this document, we encourage people to
read it in conjunction with the PRISMA Statement [11].

We present each checklist item and follow it with a published
exemplar of good reporting for that item. (We edited some

examples by removing citations or Web addresses, or by spelling
out abbreviations.) We then explain the pertinent issue, the
rationale for including the item, and relevant evidence from the
literature, whenever possible. No systematic search was carried out
to identify exemplars and evidence. We also include seven Boxes
that provide a more comprehensive explanation of certain
thematic aspects of the methodology and conduct of systematic
reviews.

Although we focus on a minimal list of items to consider when
reporting a systematic review, we indicate places where additional
information is desirable to improve transparency of the review
process. We present the items numerically from 1 to 27; however,
authors need not address items in this particular order in their
reports. Rather, what is important is that the information for each
item is given somewhere within the report.

The PRISMA Checklist

TITLE and ABSTRACT
Item 1: TITLE. Identify the report as a systematic review,

meta-analysis, or both.

Examples. ‘‘Recurrence rates of video-assisted thoraco-

scopic versus open surgery in the prevention of recurrent

pneumothoraces: a systematic review of randomised and

non-randomised trials’’ [20]

Figure 1. Flow of information through the different phases of a systematic review.
doi:10.1371/journal.pmed.1000100.g001
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a review. Thus, authors should unambiguously specify eligibility
criteria used in the review. Carefully defined eligibility criteria
inform various steps of the review methodology. They influence
the development of the search strategy and serve to ensure that
studies are selected in a systematic and unbiased manner.

A study may be described in multiple reports, and one report may
describe multiple studies. Therefore, we separate eligibility criteria
into the following two components: study characteristics and report
characteristics. Both need to be reported. Study eligibility criteria
are likely to include the populations, interventions, comparators,
outcomes, and study designs of interest (PICOS; see Box 2), as well
as other study-specific elements, such as specifying a minimum
length of follow-up. Authors should state whether studies will be
excluded because they do not include (or report) specific outcomes
to help readers ascertain whether the systematic review may be
biased as a consequence of selective reporting [42,43].

Report eligibility criteria are likely to include language of
publication, publication status (e.g., inclusion of unpublished
material and abstracts), and year of publication. Inclusion or not of
non-English language literature [51,52,53,54,55], unpublished
data, or older data can influence the effect estimates in meta-
analyses [56,57,58,59]. Caution may need to be exercised in
including all identified studies due to potential differences in the
risk of bias such as, for example, selective reporting in abstracts
[60,61,62].

Item 7: INFORMATION SOURCES. Describe all
information sources in the search (e.g., databases with dates of
coverage, contact with study authors to identify additional studies)
and date last searched.

Example. ‘‘Studies were identified by searching electronic

databases, scanning reference lists of articles and consulta-

tion with experts in the field and drug companies…No limits

were applied for language and foreign papers were

translated. This search was applied to Medline (1966–

Present), CancerLit (1975–Present), and adapted for Embase

(1980–Present), Science Citation Index Expanded (1981–

Present) and Pre-Medline electronic databases. Cochrane

and DARE (Database of Abstracts of Reviews of Effective-

ness) databases were reviewed…The last search was run on

19 June 2001. In addition, we handsearched contents pages

of Journal of Clinical Oncology 2001, European Journal of

Cancer 2001 and Bone 2001, together with abstracts printed

in these journals 1999–2001. A limited update literature

search was performed from 19 June 2001 to 31 December

2003.’’ [63]

Explanation. The National Library of Medicine’s
MEDLINE database is one of the most comprehensive sources
of health care information in the world. Like any database,
however, its coverage is not complete and varies according to the
field. Retrieval from any single database, even by an experienced
searcher, may be imperfect, which is why detailed reporting is
important within the systematic review.

At a minimum, for each database searched, authors should
report the database, platform, or provider (e.g., Ovid, Dialog,
PubMed) and the start and end dates for the search of each
database. This information lets readers assess the currency of the
review, which is important because the publication time-lag
outdates the results of some reviews [64]. This information should
also make updating more efficient [65]. Authors should also report
who developed and conducted the search [66].

In addition to searching databases, authors should report the
use of supplementary approaches to identify studies, such as hand
searching of journals, checking reference lists, searching trials
registries or regulatory agency Web sites [67], contacting
manufacturers, or contacting authors. Authors should also report
if they attempted to acquire any missing information (e.g., on study
methods or results) from investigators or sponsors; it is useful to
describe briefly who was contacted and what unpublished
information was obtained.

Item 8: SEARCH. Present the full electronic search strategy
for at least one major database, including any limits used, such that
it could be repeated.

Examples. In text: ‘‘We used the following search terms to

search all trials registers and databases: immunoglobulin*;
IVIG; sepsis; septic shock; septicaemia; and septicemia…’’
[68]

In appendix: ‘‘Search strategy: MEDLINE (OVID)

01. immunoglobulins/

02. immunoglobulin$.tw.

03. ivig.tw.

04. 1 or 2 or 3

05. sepsis/

06. sepsis.tw.

07. septic shock/

08. septic shock.tw.

09. septicemia/

10. septicaemia.tw.

11. septicemia.tw.

12. 5 or 6 or 7 or 8 or 9 or 10 or 11

13. 4 and 12

14. randomized controlled trials/

15. randomized-controlled-trial.pt.

16. controlled-clinical-trial.pt.

17. random allocation/

18. double-blind method/

19. single-blind method/

20. 14 or 15 or 16 or 17 or 18 or 19

21. exp clinical trials/

22. clinical-trial.pt.

23. (clin$ adj trial$).ti,ab.

24. ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$)).ti,ab.

25. placebos/

26. placebo$.ti,ab.

27. random$.ti,ab.

28. 21 or 22 or 23 or 24 or 25 or 26 or 27

29. research design/

30. comparative study/

31. exp evaluation studies/

32. follow-up studies/

33. prospective studies/

34. (control$ or prospective$ or volunteer$).ti,ab.

35. 30 or 31 or 32 or 33 or 34

36. 20 or 28 or 29 or 35

37. 13 and 36’’ [68]

Explanation. The search strategy is an essential part of the
report of any systematic review. Searches may be complicated and
iterative, particularly when reviewers search unfamiliar databases
or their review is addressing a broad or new topic. Perusing the
search strategy allows interested readers to assess the

PLoS Medicine | www.plosmedicine.org 8 July 2009 | Volume 6 | Issue 7 | e1000100
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Protocols Database
ANSM
Chinese Clinical Trial Registry (ChiCTR)
ClinicalTrials
Cochrane Central Register of Controlled Trials
European Clinical Trials Register (Europe)
International Clinical Trials Registry Platform (ICTRP) - WHO
ISRCTN registry (BioMed Central, ltd.)
UMIN Clinical Trials Registry (UMIN-CTR)

Bases de données des registres officiels d’études déclarées
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Results Database
AMED (Allied and Alternative Medicine Database)

CAIRN

CINAHL - Cumulative Index of Nursing and Allied Health Literature

Cochrane Library

EPPI-Centre

Literature in the Health Sciences in Latin America and the Caribbean 

OVID

OT Seeker (Occupational Therapy Systematic Evaluation of Evidence)

PEDro (Physiotherapy Evidence Database)

PMC

ProQuest Dialog™

PsycINFO

PubMed
Science Direct
Scopus

SPORTDiscus

Web of Science
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Results Japanese Database
JDMC

Results Chinese Database
CNKI 
Chinese Biomedical Literature (CBM)
Chinese Medical Current Content (CMCC)
VIP
WANFANG (China Online Journals)

studies, of which 114 had been published in the Chin-
ese language. Although Whiting and her colleagues
thoroughly searched 10 databases (inception to 2009)
without language restrictions and were able to include
151 studies (155 publications), only 5 of these were re-
ported in the Chinese language. In total, the two re-
views identified 269 unique studies. Surprisingly, only
four primary studies can be found in both reviews (Figure 1).
This discrepancy can be explained by the fact that Gao et
al. also searched CNKI, one of the largest Chinese biomed-
ical databases, while Whiting et al. did not.
The summary estimates of test accuracy generated by

the two meta-analyses were comparable. Gao et al. re-
ported a summary estimate of sensitivity of 65% (95%
confidence interval (CI) 65% to 66%) at a specificity of
95% (95% to 96%). Most studies in this review had used
multiple sets of patient inclusion criteria. Whiting et al.
analyzed a subset of case-control studies in their review
(n = 97) and reported summary estimates of 68% (65%
to 71%) for sensitivity and 95% (94% to 96%) for
specificity.
A limitation when trying to compare the two anti-CCP

reviews lies in the lack of details about the index tests
under investigation in Gao’s review. Whiting et al. pro-
vided a complete description of the different types of
anti-CCP antibodies evaluated across primary studies
(antifilaggrin antibodies; antikeratin antibodies; antiperi-
nuclear factor; first, second, or third generation anti-
CCP; mutated citrullinated vimentin) whereas Gao et al.
only characterized assays by manufacturer (Eurimmun
vs. non-Eurimmun tests). Yet the fact that the summary
accuracy estimates are almost identical in both reviews
suggests that the same kind of index tests were
reviewed.
In this case, a very large body of evidence (114 studies)

was missed through not searching in a Chinese database,
but this additional evidence seemed to be of no

influence on summary accuracy estimates. Here, the
results were similar and it may therefore be un-
necessary to search Chinese databases, but no claim
is made that this would apply to all cases. It is
largely unknown whether Chinese databases contain
relevant clinical data for systematic reviews and
whether including this data would affect the out-
comes and conclusions. Further research is needed
to resolve this question, especially in fields other
than complementary and alternative medicine. Wu et
al. previously reported on a case of two independent
reviews evaluating the effectiveness of acupuncture
for chronic asthma [8]. While the first review only
searched English language databases, the other also
searched Chinese databases. This strategy almost
doubled the number of included trials (12 vs. 22)
and led to an almost ninefold increase in the num-
ber of included patients (350 vs. 3,058). The review
that searched in Chinese databases found a signifi-
cant effect of acupuncture on spirometry parameters
whereas the other review found no evidence favoring
acupuncture. It is highly likely that the amount of
data in Chinese databases and their effect on the
summary estimates differ by topic of interest and
across study types (for example, interventions, diag-
nostic test accuracy, and prognostic and omics
marker evaluations).

Chinese biomedical databases
Xia et al. have extensively described five major biomedical
databases originating from China: CNKI, Chinese Biomed-
ical Literature (CBM), Chinese Medical Current Content
(CMCC), VIP, and WANFANG (China Online Journals)
[15]. They reported that less than 6% of the 2,500 journals
indexed in these databases were also indexed in MED-
LINE. All databases had advanced search features that
allowed combining keywords with Boolean and proximity
operators. Four databases had even more advanced search
features that allowed command-line-style queries with
keywords, fields, Boolean, and proximity operators. All da-
tabases accepted English-written queries but all were also
language sensitive. In terms of accessibility, all databases
but CBM gave free access to study abstracts and offered
the possibility to purchase full-text articles without full
subscription to the database. CBM search features were
accessible to subscribers only. In another recent evaluation
of the relevance of searching Chinese biomedical data-
bases (CBM, CNKI, VIP, and WANFANG) when conduct-
ing systematic reviews, Ai et al. found that CBM and
CNKI were the two databases that covered the most jour-
nals (1,784 and 1,126, respectively) [16]. The authors rec-
ommended CBM for reviewers who aim to search for

Figure 1 Number of studies included by each review and
corresponding overlap.

Cohen et al. Systematic Reviews  (2015) 4:23 Page 3 of 5

Cohen et al. (2015, Systematic Reviews)
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Results from Open Journals
Annals of Saudi Medicine
Bangladesh Journal of Pharmacology
Biomedical Imaging and Interven;on Journal
BMC Health Services Research
BMC Medicine
BMJ Open
Bri;sh Medical Journal
Bri;sh Columbia Medical Journal
Canadian Medical Associa;on Journal
Dermatology Online Journal
Interna;onal Journal of Medical Sciences
Journal of Clinical Inves;ga;on
Journal of Postgraduate Medicine
The New England Journal of Medicine
Open Heart
Open Medicine
PLOS Medicine
PLOS Neglected Tropical Diseases
PLOS Pathogens
Scien;a Pharmaceu;ca
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Other
ResearchGate
GoogleScholar
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Bases de données des publications d’études interventionnelles



148 résumés retenus

35 doublons identifiés et supprimés

Etudes exclues (textes) : 192
• Pas une intervention : 35 (18%) 
• Essai non randomisé :30 (16%)
• Ne mesure pas l’effet de l’intervention sur l’AP: 63 (33%)
• Intervention non ancrée théoriquement : 33 (17%)

• Protocole : 4 (2%)
• Autres : 27 (14%)

290 textes d’articles analysés

77 articles inclus

68 articles identifiés après consultation des 

revues de littérature existantes sur les modèles

828 articles identifiés sur PSYCHInfo

Etudes exclues (résumés) : 487
• Pas une intervention : 27 (6%) 
• Essai non randomisé : 25 (5%)
• Ne mesure pas l’effet de 

l’intervention sur l’AP: 84 (17%)
• Intervention non ancrée 

théoriquement : 226 (46%)

• Protocole : 36 (7%)
• Autre (e.g., mineurs): 89 (18%)

Etudes exclues (résumés) : 719
• Pas une intervention : 462 (64%)
• Essai non randomisé : 37 (5%)
• Ne mesure pas l’effet de 

l’intervention sur l’AP: 47 (7%)
• Intervention non ancrée 

théoriquement : 24 (3%)

• Protocole : 6 (1%)
• Autre (e.g., mineurs): 143 (20%)

Etudes exclues: 21
• Pas de mesure exploitable de la quantité d’AP: 21

98 articles correspondant aux critères

82 interventions incluses

635 articles identifiés sur PUBMED

109 résumés retenus
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Cost-saving effect of supervised exercise associated
to COPD self-management education program
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Summary
Background: Although the benefits of comprehensive pulmonary rehabilitation have been
demonstrated in patients with COPD, the effects of exercise sessions within self-management
programs remain unclear. We hypothesized that 8 supervised exercise sessions incorporated in
a 1-month self-management education program in COPD patients would be effective to improve
health outcomes and to reduce direct medical costs after one year, compared to usual care.
Methods: In this randomized controlled trial, 38moderate-to-severeCOPD patientswere assigned
either to an intervention group or to a usual care group. The hospital-based intervention program
provided a combination of 8 sessions of supervised exercise with 8 self-management education
sessions over a 1-month period. The primary end-point was the 6-min walking distance (6MWD),
with secondary outcomes being health-related quality of life (HRQoL) e using the St. George’s
RespiratoryQuestionnaire (SGRQ)andNottinghamHealthProfile (NHP),maximal exercise capacity
and healthcare utilization. Data were collected before and one year after the program.
Results: After 12 months, we found statistically significant between-group differences in favor of
the intervention group in 6MWD (þ50.5 m (95%CI, 2 to 99), in two domains of NHP (energy, "19.8
("38 to"1);emotional reaction,e10.4 ("20 to 0)); in SGRQ-symptoms ("14.0 ("23 to"5)), and in
cost of COPD medication ("480.7 V (CI, "891 to "70) per patient per year).
Conclusion: The present hospital-based intervention combining supervised exercise with self-
management education provides significant improvements in patient’s exercise tolerance and
HRQoL, and significant decrease of COPD medication costs, compared to usual care.
ª 2010 Elsevier Ltd. All rights reserved.

* Corresponding author. Tel.: þ33 467 601 123; fax: þ33 467 415 708.
E-mail address: gregory.ninot@univ-montp1.fr (G. Ninot).
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Objectif 2 : obtenir les informations pertinentes de chaque étude clinique sur une INM



Objectif 3 : préciser les contenus des INM évaluées dans les études interventionnelles

Caractéris;ques de l’INM

Description d’une INM :
Nom (et synonymes)
Contenu (ingrédient, technique, geste)
Dose (durée, fréquence, intensité)
Modèle théorique explicatif
Supervision (formation…)
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Objec&f 4 : améliorer la jus&fica&on d’une étude interven&onnelle à mener

6. Recherche bibliographique

(out of a starting list of 1,422) that have been published, across all disciplines, in the period Jan-
uary 1–May 16 2015 alone. Around three quarters of these records (n = 610) are classified by
Scopus as research articles, conference papers, or reviews, and the rest as editorial material or
letters. This preliminary “photograph” of the field suggests that meta-research is a growing and
truly global enterprise (Fig 1), even though our sample is likely to underestimate the true extent
of the field, since it is not fully sensitive yet to detect all relevant papers, given the very wide
variety of disciplines and nomenclature involved. Identifying the boundaries of any discipline,
let alone those of a highly cross-disciplinary field, is a dynamic and somewhat arbitrary pro-
cess, which requires continuous updates and refinements. Therefore, a list of meta-research lit-
erature and details of the search strategy used will be posted on metrics.stanford.edu, where
they will be regularly updated, expanded, and refined over time.

Meta-research–Related Initiatives Worldwide
Table 2 shows an illustrative list of some existing initiatives that aim to address different por-
tions of the meta-research agenda. This list is not complete, and the number of initiatives may
continue to grow fast. The table aims only to give the reader a sense of the breadth of the vari-
ous efforts that are ongoing. Many initiatives were launched only within the last few years. This
diversity suggests that an effort is needed to better define and connect this rapidly growing
discipline.

The Meta-Research Innovation Center at Stanford (METRICS) is one such effort that we
have undertaken, with the primary objective to connect the disparate elements of this field and
enhance their synergy and collective efficiency towards the goal of improving published
research. It does this through primary research and creation of a research and policy-focused
network of meta-researchers around the world. METRICS has recruited a large number of fac-
ulty, from multiple disciplines within and outside biomedicine, and scholars and graduate

Fig 1. Number of meta-research–related publications registered by the Scopus database between January 1 and May 16 2015, by country of
corresponding author and by affiliation of any coauthor.Countries are attributed based on corresponding or first author address (legend, from light
yellow to red, respectively, to 1–5, 5–10, 10–20, 20–50, 50–230 publications). Blue dots indicate the 100 institutions most frequently listed amongst
coauthors’ addresses. Dot size is proportional to number of papers (range: 2–37). Papers were selected for inclusion from an initial list of 1,422 papers
retrieved from the Scopus database using a combination of search terms aimed at capturing the core areas described in Table 1. Of the 851 records selected
for inclusion, country or affiliation data could not be retrieved for 102 Scopus records, which therefore are not included in the map. Search terms, literature
lists, and further details are available at metrics.stanford.edu. The map and plots therein were generated anew, using the packages ggmap and ggplot2
implemented in the open source statistical software R. Image Credit: Daniele Fanelli

doi:10.1371/journal.pbio.1002264.g001
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Motrial identifie pour chaque étude :
- publication principale (auteurs, titre, résumé, DOI)

- numéro de déclaration au comité d’éthique,

- numéro d'enregistrement du protocole aux autorités compétentes,

- sources de financement,

- nom du promoteur,

- pays de réalisation.

Motrial en résumé

Motrial facilite :
- les revues de littérature,

- les revues systématiques,

- les méta-analyses,

- la justification de nouvelles études.

Le métamoteur de recherche des études évaluant l’efficacité des #INM

gregory.ninot@umontpellier.fr

Suggestions :
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Information à recueillir
Modèle théorique u.lisé

Théorie sociale cogni.ve, modèle transthéorique, théorie de 

l’autodétermina.on, théorie des comportements planifiés

� Popula.on

Age, genre, principale caractéris.que (étudiants, diabé.ques...) 

� Caractéris.quesdel’interven.on

Méthode de communica.on (face à face, téléphone, livrets, internet, SMS...), présence d’AP supervisée (oui vs non), 

Durée du programme, Nombre total de séances, AP comme critère de jugement principal 

� Nature de la comparaison

Type de groupe contrôle (pas d’interven.on, interven.on minimale, 

placebo aKen.onnel, comparaison ac.ve) 

� Outcome

Type d’indicateur d’ AP u.lisé (e.g., dépense énergé.que, durée...), ou.l u.lisé (auto-rapporté vs objec.f) 

Les INM



Information à recueillir

Choix de la grille de qualité méthodologique

� Boutron, I., Moher, D., Altman, D. G., Schulz, K. F., Ravaud, P., & CONSORT Group. (2008). Extending the CONSORT 

statement to randomized trials of nonpharmacologic treatment: explanaQon and elaboraQon. Annals of Internal

Medicine, 148(4), 295–309. Retrieved from hYp://www.ncbi.nlm.nih.gov/pubmed/18283207 

� Des Jarlais, D. C., Lyles, C., & Crepaz, N. (2004). Improving the reporQng quality of nonrandomized evaluaQons of 

behavioral and public health intervenQons: the TREND statement. American Journal of Public Health, 94(3), 361–

366. 

� Jackson, N., Waters, E., & Guidelines for SystemaQc Reviews in Health PromoQon and Public Health Taskforce. 

(2005). Criteria for the systemaQc review of health promoQon and public health intervenQons. Health PromoQon 

InternaQonal, 20(4), 367–374. hYps://doi.org/10.1093/heapro/dai022 

� Lundh, A., & Gøtzsche, P. C. (2008). RecommendaQons by Cochrane Review Groups for assessment of the risk of 
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Information à recueillir

Grille CONSORT 

Les INM

CONSORT Statement for Randomized Trials of Nonpharmacologic
Treatments: A 2017 Update and a CONSORT Extension for
Nonpharmacologic Trial Abstracts
Isabelle Boutron, MD, PhD; Douglas G. Altman, DSc; David Moher, PhD; Kenneth F. Schulz, PhD, MBA; and
Philippe Ravaud, MD, PhD, for the CONSORT NPT Group*

Incomplete and inadequate reporting is an avoidable waste that
reduces the usefulness of research. The CONSORT (Consoli-
dated Standards of Reporting Trials) Statement is an evidence-
based reporting guideline that aims to improve research trans-
parency and reduce waste. In 2008, the CONSORT Group
developed an extension to the original statement that addressed
methodological issues specific to trials of nonpharmacologic
treatments (NPTs), such as surgery, rehabilitation, or psychother-
apy. This article describes an update of that extension and pres-
ents an extension for reporting abstracts of NPT trials. To de-
velop these materials, the authors reviewed pertinent literature
published up to July 2016; surveyed authors of NPT trials; and
conducted a consensus meeting with editors, trialists, and
methodologists.

Changes to the CONSORT Statement extension for NPT trials
include wording modifications to improve readers' understand-
ing and the addition of 3 new items. These items address
whether and how adherence of participants to interventions is

assessed or enhanced, description of attempts to limit bias if
blinding is not possible, and specification of the delay between
randomization and initiation of the intervention. The CONSORT
extension for abstracts of NPT trials includes 2 new items that
were not specified in the original CONSORT Statement for ab-
stracts. The first addresses reporting of eligibility criteria for cen-
ters where the intervention is performed and for care providers.
The second addresses reporting of important changes to the
intervention versus what was planned. Both the updated
CONSORT extension for NPT trials and the CONSORT extension
for NPT trial abstracts should help authors, editors, and peer re-
viewers improve the transparency of NPT trial reports.

Ann Intern Med. doi:10.7326/M17-0046 Annals.org
For author affiliations, see end of text.
This article was published at Annals.org on 20 June 2017.
* For a list of members of the CONSORT NPT Group, see Appendix 1
(available at Annals.org).

Incomplete reporting is responsible for a great deal of
avoidable waste in research (1, 2). The CONSORT

(Consolidated Standards of Reporting Trials) Statement
(3–5), an evidence-based reporting guideline, was de-
veloped to improve research transparency.

Nonpharmacologic treatments (NPTs), such as sur-
gery, rehabilitation, education, psychotherapy, and de-
vices, represent a wide range of interventions. How-
ever, assessing NPTs raises specific methodological
issues related to the complexity of the intervention, the
influence of care providers, the expertise of the center,
and the difficulties of blinding (6–14). To account for
these issues, the CONSORT Group developed a
CONSORT Statement extension for trials of NPTs
(“CONSORT NPT extension”), which was published in
Annals of Internal Medicine in 2008 (15, 16).

In 2010, the main CONSORT Statement was up-
dated (5, 17). To account for this update and method-
ological developments since publication of the original
NPT extension, we aimed to update the CONSORT NPT
extension and develop a CONSORT extension for re-
porting abstracts of NPT trials (18, 19).

METHODS
We updated the CONSORT NPT extension in 3

steps. First, we reviewed the literature to identify up-to-
date evidence. The search is detailed in Appendix 2
(available at Annals.org). Second, we surveyed corre-
sponding authors of published articles citing the 2008
CONSORT NPT extension. Of the 1525 authors invited

by e-mail, 194 (13%) participated. For each item of the
CONSORT NPT extension, participants were asked to
indicate whether they believed the item should be
modified and, if so, why and how. The results of the
survey are reported in Appendix Tables 1 and 2 (avail-
able at Annals.org). From the literature review and the
survey, we synthesized proposals for changes to each
item. Finally, we organized a 2-day consensus meeting
in May 2014 in Paris, France, with 22 participants (9
editors, 6 trialists, and 7 methodologists). During this
meeting, the survey results and proposals for change
were presented and each item was discussed until con-
sensus was reached. After the meeting, we developed
a draft of the current manuscript, which was sent to all
participants for comments. The updated checklist was
not modified at this stage.

Updating the CONSORT NPT Extension
Main Changes to the CONSORT NPT Extension

The revision of the CONSORT NPT extension
checklist consisted of the deletion of items, the addi-
tion of new items, wording changes, and reformatting.
The numbering and content of items were adjusted to
follow the 2010 CONSORT Statement. Some wording
was changed to improve readers' understanding, such
as the use of “care providers” instead of “those per-
forming the intervention” in item 3.

Items 11a and 11b, related to blinding, were mod-
ified because they were incorporated into the 2010
CONSORT Statement. Three new items were added to
account for the difficulties in replicating NPTs, the fre-
quent lack of blinding, and the risk for a differential

Annals of Internal Medicine RESEARCH AND REPORTING METHODS

Annals.org Annals of Internal Medicine 1

Downloaded From: http://annals.org/pdfaccess.ashx?url=/data/journals/aim/0/ on 06/19/2017
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Analysis 2.1. Comparison 2 Exercise versus psychological therapies, Outcome 1 Reduction in depression

symptoms post-treatment.

Review: Exercise for depression

Comparison: 2 Exercise versus psychological therapies

Outcome: 1 Reduction in depression symptoms post-treatment

Study or subgroup Exercise Cognitive Therapy

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Fremont 1987 15 6.1 (6.6) 16 8 (7.1) 16.5 % -0.27 [ -0.98, 0.44 ]

Epstein 1986 7 9 (10.94) 9 17.22 (8.45) 7.7 % -0.81 [ -1.85, 0.23 ]

Hess-Homeier 1981 5 9.8 (6.93) 6 7.2 (5.03) 5.7 % 0.40 [ -0.81, 1.60 ]

Klein 1985 14 1.03 (0.94) 14 1.23 (0.84) 15.0 % -0.22 [ -0.96, 0.53 ]

Setaro 1985 25 62 (6.51) 25 60.68 (6.2) 26.8 % 0.20 [ -0.35, 0.76 ]

Fetsch 1979 8 13.63 (7.95) 8 11.63 (5.5) 8.5 % 0.28 [ -0.71, 1.26 ]

Gary 2010 20 8.4 (5.6) 17 8.2 (6.3) 19.8 % 0.03 [ -0.61, 0.68 ]

Total (95% CI) 94 95 100.0 % -0.03 [ -0.32, 0.26 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 4.43, df = 6 (P = 0.62); I2 =0.0%

Test for overall effect: Z = 0.22 (P = 0.83)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours exercise Favours CBT

123Exercise for depression (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

L’évalua(on des INM

Exercice vs. TCC
Symptômes dépressifs
7 RCT
189 participants
-0.03 {-0.32, 0,26} Cooney et al. (2013, Cochrane)

Perme/ant leur comparaison dans des méta-analyses
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Figure 1. Study flow diagram.

9Exercise for improving balance in older people (Review)
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These interventions were compared with control groups compris-
ing usual activities, usual health care, or activities (such as attend-
ing recreational or educational activities or groups) that received
the same attention (number of attendances at classes or contact
with the research team) as the exercise group.

Types of outcome measures

The main outcome of interest was balance, defined as the ability to
maintain the body’s centre of mass within manageable limits of the
base of support, as in maintaining a standing or sitting position,
or in transit to a new base of support, as in walking or moving.
Outcome measures were classified according to the dimensions of
the ICF (International Classification of Functioning, Disability
and Health) (WHO 2001): impairment, activity limitation or
participation restriction.
In this update we revised the choice of our primary outcome mea-
sures from ’direct’ measures of balance, such as force platform mea-
sures (as these require expensive equipment and are difficult to
use and interpret in clinical or community settings) to ’indirect’
quantifiable measures of balance (Table 2) (as these require mini-
mal equipment and are easy to use in the clinical and community
settings and are also easy to interpret as they relate to functional
activities).
To be included, studies must have reported measures of balance
performance.

Primary outcomes

Indirect measures of balance (ICF dimension activity limitation)
based on quantification of functional abilities:

1. Timed Up & Go Test (time taken to stand from sitting,
walk 3 metres, turn and return to sitting) (Podsiadlo 1991)

2. Standing on one leg for as long as possible with eyes open
3. Standing on one leg for as long as possible with eyes closed
4. Walking speed (higher values indicate better balance)
5. Berg Balance Scale (0 to 56 point scale): indirect measure of

balance based on observation (Berg 1992)
6. Adverse events associated with the exercise intervention

Secondary outcomes

1. Direct measures of balance (ICF dimension impairment)
include force platform indicators (centre of pressure behaviour or
position, Sway, Anterior Posterior or Medio Lateral stability,
Limits of Stability) (Winter 1995)

2. Indirect measures of balance based on quantification of
functional abilities included, but were not restricted to:
Functional Reach Test (Duncan 1990), tandem stance time

3. Level of adherence or compliance with the exercise
intervention
We excluded timed walking tests such as distance walked in 3, 6
or 12 minutes, as these are indicators of aerobic capacity rather

than balance ability. Trials that focused on fall rates, numbers of
fallers, or other surrogate measures of balance, for example muscle
strength or global functional ability, and did not report balance
as a primary outcome, were excluded; these have been reviewed
elsewhere (Cameron 2010; Gillespie 2009; Liu 2009).

Search methods for identification of studies

Electronic searches

We searched the Cochrane Bone, Joint and Muscle Trauma Group
Specialised Register (January 2011), the Cochrane Central Reg-
ister of Controlled Trials (The Cochrane Library 2011, Issue 1),
MEDLINE (1966 to 1st Feb 2011), EMBASE (1980 to 1st
Feb 2011), PEDro - The Physiotherapy Evidence Database (ac-
cessed 27th Jan 2011), OTseeker - The Occupational Therapy
Systematic Evaluation of Evidence Database (accessed 18th Jan
2011), CINAHL - Cumulative Index to Nursing and Allied Health
Literature (from 1982 to 21st Jan 2011) and AMED - Allied and
Complementary Medicine Database (from 1985 to Jan 2011). No
language restrictions were applied.
In MEDLINE (Ovid Web), the first two phases of the optimal trial
search strategy (Robinson 2002) were combined with one subject
specific search and the less precise third phase of the optimal trial
search strategy was combined with a more precise subject specific
search (Appendix 1). Search strategies are also shown in Appendix
1 for The Cochrane Library, CINAHL, EMBASE, AMED, PEDro,
and OTseeker.

Searching other resources

Further studies were identified by contact with institutions, experts
in the field and reference lists of articles.

Data collection and analysis

Selection of studies

All titles and/or abstracts generated by the searches were screened
by pairs of authors for potentially relevant studies. The full-length
articles of the selected titles and/or abstracts were assessed for eli-
gibility (for a full description, see Criteria for considering studies
for this review). Disagreement was resolved by consensus or third
party adjudication.

Data extraction and management

Three pairs of members of the review team used a customised data
extraction tool, tested prior to use, to independently extract data.
Disagreement about data extracted was resolved by consensus or

6Exercise for improving balance in older people (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Howe et al. (2011, Cochrane)

Objec&f 1 : diminuer le temps de recherche bibliographique de 6 mois à 6 minutes

75 études sélectionnées 

3 887 publications identifiées



Ioannidis (2015, Plos Medicine)

powerful in scientific processes [8,9]. For
healthcare and clinical practice, while
evidence-based medicine has grown stron-
ger over time, some argue that it is
currently in crisis [10] and ‘‘evidence-
based’’ terminology has been usurped to
promote expert-based beliefs and industry
agendas [11]. We have little experimental
evidence on how peer review should be
done and when (e.g., protocol-based, man-
uscript-based, post-publication) [5,12,13]
or on how research funds should be
allocated [14,15]. Many dominant scientif-
ic structures date back to the Middle Ages
(e.g., academic hierarchies) or the 17th
century (e.g., professional societies, journal
publishing), but their suitability for the
current growth of science is uncertain. At
the same time, there is an obvious tension
in hoping for decisions to be both more
imaginative and more evidence-based; it
may be the case that the bureaucracy and
practice of science require different people
with different skill sets, and it may even be
that a system too focused on eliminating
unfair discrimination also eliminates the
reasonable discrimination required to make
wise choices. While we could certainly
introduce changes that made science worse,
we could also purposefully introduce ones
to make it better.

One option is to transplant into as many
scientific disciplines as possible research
practices that have worked successfully
when applied elsewhere. Box 1 lists a few
examples that are presented in more detail
here.

Adoption of large-scale collaborative
research with a strong replication culture
[16] has been successful in several bio-
medical fields: in particular, in genetic and
molecular epidemiology. These techniques
have helped transform genetic epidemiol-

ogy from a spurious field [17] to a highly
credible one [18]. Such practices could be
applied to other fields of observational
research and beyond [19].

Replication has different connotations
for different settings and designs. For basic
laboratory and preclinical studies, replica-
tion should be feasible as a default, but
even in those cases, there should be an a
priori understanding of the essential fea-
tures that are needed to be replicated and
how much heterogeneity is acceptable
[20]. For some clinical research, replica-
tion is difficult, especially for very large,
long-term, expensive studies. The prospect
of replication needs to be considered and
incorporated up front in designing the
research agenda in a given field [12].
Otherwise, some questions are not ad-
dressed at all or are addressed by single
studies that are never replicated, while
others are subjected to multiple unneces-
sary replications or even redundant meta-
analyses combining them [21].

Registration of randomized trials [22]
(and, more recently, registration of their
results [23]) has enhanced transparency in
clinical trials research and has allowed
probing of selective reporting biases [24,25],
even if not fully remedying them. It may
show redundancy and allow better visualizing
of the evolution of the total corpus of research
in a given field. Registration is currently
proposed for many other types of research,
including both human observational studies
[26] and nonhuman studies [27].

Sharing of data, protocols, materials,
and software has been promoted in several
-omics fields, creating a substrate for
reproducible data practices [28–31]. Pro-
motion of data sharing in clinical trials
may similarly improve the credibility of
clinical research [32]. Some disadvantages

have been debated, like the potential of
multiple analysts performing contradicting
analyses, difficulties with de-identification
of participants, and the potential for
parties to introduce uncertainty for results
that hurt their interests, as in the case of
diesel exhaust and cancer risk [33].

Dissociation of some research types from
specific conflicted sponsors or authors has
been proposed (not without debate) for
designs as diverse as cost-effectiveness analy-
ses [34], meta-analyses [35,36], and guide-
lines [37]. For all of these types of research,
involvement of sponsors with conflicts has
been shown to spin more favorable conclu-
sions.

Adoption of more appropriate statistical
methods [38], standardized definitions and
analyses and more stringent thresholds for
claiming discoveries or ‘‘successes’’ [39] may
decrease false-positive rates in fields that have
to-date been too lenient (like epidemiology
[40], psychology [41,42], or economics [43]).
It may lead them to higher credibility, more
akin to that of fields that have traditionally
been more rigorous in this regard, like the
physical sciences [44].

Improvements in study design standards
could improve the reliability of results [45].
For example, for animal studies of interven-
tions, this would include randomization and
blinding of investigators [27]. There is
increasing interest in proposing checklists for
the conduct of studies to be approved
[46,47], making it vital to ensure both that
checklist items are indeed essential and that
claims of adherence to them are verifiable.

Reporting, review, publication, dissem-
ination, and post-publication review of
research shape its reliability. There are
currently multiple efforts to improve and
standardize reporting (e.g., as catalogued
by the EQUATOR initiative [48]) and
multiple ideas about how to change peer
review (by whom, how, and when) and
dissemination of information [25,49–51].

Finally, proper training and continuing
education of scientists in research methods
and statistical literacy are also important [47].

Stakeholders

As we design, test, and implement
interventions on research practices, we
need to understand who is affected by and
shaping research [5,52,53]. Scientists are
only one group in a larger network
(Table 1) in which different stakeholders
have different expectations. Stakeholders
may cherish research for being publish-
able, fundable, translatable, or profitable.
Their expectations are not necessarily
aligned with one another. Scientists may
continue publishing and getting grants

Box 1. Some Research Practices that May Help Increase the
Proportion of True Research Findings

N Large-scale collaborative research

N Adoption of replication culture

N Registration (of studies, protocols, analysis codes, datasets, raw data, and
results)

N Sharing (of data, protocols, materials, software, and other tools)

N Reproducibility practices

N Containment of conflicted sponsors and authors

N More appropriate statistical methods

N Standardization of definitions and analyses

N More stringent thresholds for claiming discoveries or ‘‘successes’’

N Improvement of study design standards

N Improvements in peer review, reporting, and dissemination of research

N Better training of scientific workforce in methods and statistical literacy

PLOS Medicine | www.plosmedicine.org 2 October 2014 | Volume 11 | Issue 10 | e1001747

Essay

How to Make More Published Research True
John P. A. Ioannidis1,2,3,4*

1 Meta-Research Innovation Center at Stanford (METRICS), Stanford University, Stanford, California, United States of America, 2 Department of Medicine, Stanford

Prevention Research Center, Stanford, California, United States of America, 3 Department of Health Research and Policy, Stanford University School of Medicine, Stanford,

California, United States of America, 4 Department of Statistics, Stanford University School of Humanities and Sciences, Stanford, California, United States of America

The achievements of scientific research
are amazing. Science has grown from the
occupation of a few dilettanti into a vibrant
global industry with more than 15,000,000
people authoring more than 25,000,000
scientific papers in 1996–2011 alone [1].
However, true and readily applicable major
discoveries are far fewer. Many new
proposed associations and/or effects are
false or grossly exaggerated [2,3], and
translation of knowledge into useful appli-
cations is often slow and potentially ineffi-
cient [4]. Given the abundance of data,
research on research (i.e., meta-research)
can derive empirical estimates of the
prevalence of risk factors for high false-
positive rates (underpowered studies; small
effect sizes; low pre-study odds; flexibility in
designs, definitions, outcomes, analyses;
biases and conflicts of interest; bandwagon
patterns; and lack of collaboration) [3].
Currently, an estimated 85% of research
resources are wasted [5].

Effective Interventions

We need effective interventions to im-
prove the credibility and efficiency of
scientific investigation. Some risk factors
for false results are immutable, like small
effect sizes, but others are modifiable. We
must diminish biases, conflicts of interest,
and fragmentation of efforts in favor of
unbiased, transparent, collaborative re-
search with greater standardization. How-
ever, we should also consider the possibility
that interventions aimed at improving
scientific efficiency may cause collateral
damage or themselves wastefully consume
resources. To give an extreme example,
one could easily eliminate all false positives
simply by discarding all studies with even
minimal bias, by making the research
questions so bland that nobody cares about
(or has a conflict with) the results, and by
waiting for all scientists in each field to join
forces on a single standardized protocol and

analysis plan: the error rate would decrease
to zero simply because no research would
ever be done. Thus, whatever solutions are
proposed should be pragmatic, applicable,
and ideally, amenable to reliable testing of
their performance.

Currently, major decisions about how
research is done may too often be based on
convention and inertia rather than being
highly imaginative or evidence-based [5–15].
For example, there is evidence that grant

reviewers typically have only modest CVs
and most of the top influential scientists don’t
review grant applications and don’t get
funded by government funds, even in the
United States [6], which arguably has the
strongest scientific impact at the moment
than any other country (e.g., in cumulative
citations). Non-meritocratic practices, includ-
ing nepotism, sexism, and unwarranted
conservatism, are probably widespread [7].
Allegiance and confirmation biases are
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Summary Points

N Currently, many published research findings are false or exaggerated, and an
estimated 85% of research resources are wasted.

N To make more published research true, practices that have improved credibility
and efficiency in specific fields may be transplanted to others which would
benefit from them—possibilities include the adoption of large-scale collabo-
rative research; replication culture; registration; sharing; reproducibility
practices; better statistical methods; standardization of definitions and analyses;
more appropriate (usually more stringent) statistical thresholds; and improve-
ment in study design standards, peer review, reporting and dissemination of
research, and training of the scientific workforce.

N Selection of interventions to improve research practices requires rigorous
examination and experimental testing whenever feasible.

N Optimal interventions need to understand and harness the motives of various
stakeholders who operate in scientific research and who differ on the extent to
which they are interested in promoting publishable, fundable, translatable, or
profitable results.

N Modifications need to be made in the reward system for science, affecting the
exchange rates for currencies (e.g., publications and grants) and purchased
academic goods (e.g., promotion and other academic or administrative power)
and introducing currencies that are better aligned with translatable and
reproducible research.
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Summary
Background: Although the benefits of comprehensive pulmonary rehabilitation have been
demonstrated in patients with COPD, the effects of exercise sessions within self-management
programs remain unclear. We hypothesized that 8 supervised exercise sessions incorporated in
a 1-month self-management education program in COPD patients would be effective to improve
health outcomes and to reduce direct medical costs after one year, compared to usual care.
Methods: In this randomized controlled trial, 38moderate-to-severeCOPD patientswere assigned
either to an intervention group or to a usual care group. The hospital-based intervention program
provided a combination of 8 sessions of supervised exercise with 8 self-management education
sessions over a 1-month period. The primary end-point was the 6-min walking distance (6MWD),
with secondary outcomes being health-related quality of life (HRQoL) e using the St. George’s
RespiratoryQuestionnaire (SGRQ)andNottinghamHealthProfile (NHP),maximal exercise capacity
and healthcare utilization. Data were collected before and one year after the program.
Results: After 12 months, we found statistically significant between-group differences in favor of
the intervention group in 6MWD (þ50.5 m (95%CI, 2 to 99), in two domains of NHP (energy, "19.8
("38 to"1);emotional reaction,e10.4 ("20 to 0)); in SGRQ-symptoms ("14.0 ("23 to"5)), and in
cost of COPD medication ("480.7 V (CI, "891 to "70) per patient per year).
Conclusion: The present hospital-based intervention combining supervised exercise with self-
management education provides significant improvements in patient’s exercise tolerance and
HRQoL, and significant decrease of COPD medication costs, compared to usual care.
ª 2010 Elsevier Ltd. All rights reserved.
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Replicating non-pharmacological treatments in practice depends on how well they  
have been described in research studies, say Paul Glasziou and colleagues

What is missing from descriptions of  
treatment in trials and reviews?

Have you ever read a trial or review and 
wondered exactly how to carry out treat-
ments such as a “behavioural intervention,” 
“salt reduction,” or “exercise programme”? 
Although CONSORT and related ini-
tiatives have focused on the assessment of 
validity and presentation of results,1 2 less 
attention has been given to the adequacy of 
the description of the treatment used. For 
pharmacological treatments the description 
would need to include the dose, titration, 
route, timing, duration, and any monitoring 
used. For complex treatments the problems 
are even greater.

Why are full descriptions of treatment 
 important?
The uptake of positive findings from trials is 
often slow and sometimes negligible.3 Rea-
sons for this slow uptake include clinicians 
not becoming aware of the results, perceiving 
the results as either invalid or not relevant to 
their patients, or simply not remembering 
to use the treatment.4 5 An additional bar-
rier, which has received less attention, is 
clinicians’ ability to carry out the treatment 
on the basis of the information provided in 
the published reports. For example, after 

receiving numerous requests for additional 
details from doctors and patients, the author 
of a randomised trial on graded exercise for 
chronic fatigue syndrome6 subsequently pub-
lished a supplementary article with a more 
detailed “prescription.”7 Similarly, it is not 
possible to set up a stroke unit, offer low fat 
diets, or give smoking cessation advice with-
out sufficient details on the components that 
were planned and delivered.8

Extent of the problem
To assess the extent of problems with descrip-
tions of treatment we prospectively assessed 
80 consecutive studies selected for abstrac-
tion in the journal Evidence-Based Medicine 
from October 2005 to October 2006. The 
journal is aimed specifically at doctors work-
ing in primary care and general medicine, 
and it provides summaries of research that is 
highly relevant to clinical practice. To select 
studies, the staff of the journal hand search 
140 or so high impact clinical journals, select-
ing only articles of sufficient validity and 
relevance to warrant changes in clinical prac-
tice.9 The 5% of articles that pass the validity 
criteria are scored for clinical relevance by 
active primary care (and appropriate spe-

cialty) clinicians. A dozen or so clinicians, 
from a pool of several thousand, score each 
article. The articles that were scored as most 
relevant to practice are then abstracted (fig 
1). For each study two general practitioners 
(PG, CH) were independently asked whether 
they could use this treatment with a patient 
if they saw them tomorrow.

Of the 80 published reports of treatment, 
55 were single randomised trials and 25 were 
systematic reviews; they were published in 
New England Journal of Medicine (10), Cochrane 
Database of Systematic Reviews (9), Lancet (7), 
JAMA (7), Archives of Internal Medicine (6), BMJ 
(5), Annals of Internal Medicine (5), and several 
other journals (31). Most (65) were of treat-
ments directly applicable in general prac-
tice; the remainder were relevant to general 
practice but were targeted at surgery (6), 
emergency medicine (5), internal medicine 
(3), and dental medicine (1). More than half 
(44/80) were of drug treatments. Non-drug 
treatments were education and training (15), 
devices or surgery (10), psychological treat-
ments (4), service delivery (3), and a mix of 
other interventions (4).

Elements of the intervention were miss-
ing in 41 of 80 of the published descrip-
tions. Information was better in reports of 
individual trials than in systematic reviews, 

and for drug treatments than for non-drug 

Fig 2 | Percentage of studies with sufficient 
description of treatment initially (based only on 
the published paper) and after supplementary 
information was obtained
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Fig 1 | Selecting studies for inclusion in one year’s issues of Evidence-Based Medicine

Validity checks by staff
(For therapy: randomised trial 
with >80% follow-up; see journal 
for others)

Relevance and newsworthiness
of articles assessed by 4-12
clinicians (from a database of
4200 raters world wide)

Abstraction of highest rated
articles, based on ratings, 
comments, and second check of 
articles for validity

60 000 articles (from 140 journals)

3400 articles 
pass validity checks

2400 articles 
(systematic reviews, trials)

1000 other 
(diagnosis, prognosis,

etiology, CPGs)

80 therapy 40 other

“Percentage of studies with sufficient
description of treatment initially (based
only on the published paper) and after
supplementary information was obtained”.
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wondered exactly how to carry out treat-
ments such as a “behavioural intervention,” 
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Although CONSORT and related ini-
tiatives have focused on the assessment of 
validity and presentation of results,1 2 less 
attention has been given to the adequacy of 
the description of the treatment used. For 
pharmacological treatments the description 
would need to include the dose, titration, 
route, timing, duration, and any monitoring 
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 important?
The uptake of positive findings from trials is 
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sons for this slow uptake include clinicians 
not becoming aware of the results, perceiving 
the results as either invalid or not relevant to 
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on the basis of the information provided in 
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relevance to warrant changes in clinical prac-
tice.9 The 5% of articles that pass the validity 
criteria are scored for clinical relevance by 
active primary care (and appropriate spe-

cialty) clinicians. A dozen or so clinicians, 
from a pool of several thousand, score each 
article. The articles that were scored as most 
relevant to practice are then abstracted (fig 
1). For each study two general practitioners 
(PG, CH) were independently asked whether 
they could use this treatment with a patient 
if they saw them tomorrow.

Of the 80 published reports of treatment, 
55 were single randomised trials and 25 were 
systematic reviews; they were published in 
New England Journal of Medicine (10), Cochrane 
Database of Systematic Reviews (9), Lancet (7), 
JAMA (7), Archives of Internal Medicine (6), BMJ 
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(For therapy: randomised trial 
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for others)
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Efficacy of theory-based interventions to promote physical activity.
A meta-analysis of randomised controlled trials
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Implementing theory-based interventions is an effective way to influence physical
activity (PA) behaviour in the population. This meta-analysis aimed to (1) determine
the global effect of theory-based randomised controlled trials dedicated to the
promotion of PA among adults, (2) measure the actual efficacy of interventions
against their theoretical objectives and (3) compare the efficacy of single- versus
combined-theory interventions. A systematic search through databases and review
articles was carried out. Our results show that theory-based interventions (k = 82)
significantly impact the PA behaviour of participants (d = 0.31, 95% CI [0.24, 0.37]).
While moderation analyses revealed no efficacy difference between theories,
interventions based on a single theory (d = 0.35; 95% CI [0.26, 0.43]) reported a
higher impact on PA behaviour than those based on a combination of theories (d =
0.21; 95% CI [0.11, 0.32]). In spite of the global positive effect of theory-based
interventions on PA behaviour, further research is required to better identify the
specificities, overlaps or complementarities of the components of interventions based
on relevant theories.

Keywords: exercise; interventions; behaviour change; randomised controlled trials;
meta-analysis

The benefits of regular physical activity (PA) for health promotion and rehabilitation are
well documented. Levels of sufficient PA are associated with longer life expectancy (e.g.,
Lee et al., 2012) and higher well-being (e.g., Netz, Wu, Becker, & Tenenbaum, 2005).
They are also a protection factor against certain chronic conditions, such as cancer (e.g.,
Wu, Zhang, & Kang, 2013). Based on scientific evidence, current recommendations
specify that adults should perform at least 150 minutes of moderate-intensity aerobic PA
per week to enjoy the above positive effects (WHO, 2010). However, several reports
indicate that a large proportion of the worldwide adult population fails to adopt this PA
behaviour on a regular basis (e.g., Kohl et al., 2012). Thus, identifying the characteristics
of effective PA-promotion programmes has become a major concern for public health
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Une méta-analyse : un long (3 ans) travail d’équipe multidisciplinaire



Le contexte

Ac#vités physiques et santé

“Whenever I feel the urge to exercise, I sit
down and wait until the urge passes” 

Exper.se Collec.ve 
(2012)

Académie de Médecine 2012 

Organiser la prise en charge APS par assurance-maladie 
+mutuelles et assurances privées 

Académie de Médecine 
(2012)

Expertise Collective 
(2008)

“Pour” “Contre” 

OMS
(2010)



Le contexte

Activités physique et santé

Myers (2002, NEJM)



Solu%ons de promo%on de la santé 

Programme National Nutrition Santé (PNNS)
(2001-2005; 2006-2010; 2011-2015)

2,5 h d’intensité modérée par semaine pour l’adulte sain

Activité physique cumulable par des séquences d’au moins 10 minutes d’activité sportive, de 
déplacement, d’activité professionnelle ou de la vie quotidienne

Comment?

Plan Obésité (2010-
2013)

PLAN NATIONAL
“B IEN V IE I LL IR”

2007 - 2009

Ministère de la Santé et des Solidarités
Ministère délégué à la Sécurité Sociale, 
aux Personnes âgées, aux Personnes 
handicapées et à la Famille

Ministère de la Jeunesse, 
des Sports et de la Vie associative

Plan Bien Vieillir 
(2007-2009)



Objec&fs de l’étude et critères d’inclusion

Objec&fs opéra&onnels de la méta-analyse

- identifier le(s) modèle(s) socio-cognitif(s) le(s) plus efficace(s) pour augmenter le niveau d’activité 
physique à court (i.e., post-intervention) et moyen terme (i.e., quelques mois après l’intervention)

- comparer les interventions s’appuyant sur un ou plusieurs modèles

- explorer le rôle de deux modérateurs
qualité méthodologique selon critères CONSORT pour les thérapies non médicamenteuses 

Boutron et al. (2008, AIM)
qualité d’implémentation théorique (Theory Coding Sheme)

Michie et Prestwich (2010, HP)

Critères d’inclusion
- action de prévention primaire visant à augmenter le niveau d’activité physique
- intervention basée sur un modèle théorique (explicitement mentionné, justifiant l’intervention) 
- intervention ciblée sur des adultes
- essai randomisé contrôlé 
- mesure du niveau d’AP des participants (dépense énergétique, nombre de pas et/ou 
questionnaire)



Equation de recherche pour la revue systématique

« Randomized controlled trial » 

AND

"Exercise" OR "Exercise Therapy" OR "Exercise Movement Techniques" OR “Physical acDvity” OR 
"Resistance Training" OR "Muscle Stretching Exercises" OR "Breathing Exercises" OR "Sports" OR 
"Motor AcDvity" OR "RelaxaDon" OR "Physical Fitness“

AND

« IntervenDon » OR « Program » OR « Treatment » OR « PromoDon » OR « Management »

AND

« Self determinaDon theory » OR « Autonomous moDvaDon » OR « Controlled moDvaDon » OR 
« Self determined moDvaDon » OR « Non self determined moDvaDon » OR « Intrinsic moDvaDon » 
OR « Extrinsic moDvaDon » OR « Basic psychological needs » OR « Autonomy support » OR 
« Psychological needs support »

Modèle d’équation de recherche sur Pubmed et PsychInfo jusqu’au 15 mai 2013 et MESH

Preferred ReporDng Items for SystemaDc Reviews and Meta-Analyses statement - PICOS (LiberaD et al., 2009, Plos Med) 



Flow chart de la revue systéma3que

148 résumés retenus

35 doublons iden3fiés et supprimés

Etudes exclues (textes) : 192
• Pas une intervention : 35 (18%) 
• Essai non randomisé :30 (16%)
• Ne mesure pas l’effet de l’intervention sur l’AP: 63 (33%)
• Intervention non ancrée théoriquement : 33 (17%)
• Protocole : 4 (2%)
• Autres : 27 (14%)

290 textes d’articles analysés

77 ar3cles inclus

68 articles identifiés après consultation des 
revues de littérature existantes sur les modèles

828 ar3cles iden3fiés sur PSYCHInfo

Etudes exclues (résumés) : 487
• Pas une interven3on : 27 (6%) 
• Essai non randomisé : 25 (5%)
• Ne mesure pas l’effet de 
l’interven3on sur l’AP: 84 (17%)
• Interven3on non ancrée 
théoriquement : 226 (46%)
• Protocole : 36 (7%)
• Autre (e.g., mineurs): 89 (18%)

Etudes exclues (résumés) : 719
• Pas une intervention : 462 (64%)
• Essai non randomisé : 37 (5%)
• Ne mesure pas l’effet de 
l’intervention sur l’AP: 47 (7%)
• Intervention non ancrée 
théoriquement : 24 (3%)
• Protocole : 6 (1%)
• Autre (e.g., mineurs): 143 (20%)

Etudes exclues: 21
• Pas de mesure exploitable de la quan3té d’AP: 21

98 articles correspondant aux critères

82 interventions incluses

635 ar3cles iden3fiés sur PUBMED

109 résumés 
retenus



Par$cipants = 19 357 (dont 10 574 groupes interven$on et 8 783 groupes contrôle)  
Age moyen = 48,4 (ET = 13,9)

Mixte = 62 (75%), 18 (23%) exclusivement féminin et 2 (2%) exclusivement masculin

Sédentaires = 18

Travailleurs = 7

Etudiants = 5

Personnes âgées = 5

Femmes enceintes (ou période postnatal) = 3

DiabéNques (type 1 ou 2) = 10

Obèses ou en surpoids = 7

PaNents aSeints de cancer = 5

PaNents aSeints de maladies chroniques « diverses » (e.g., hypertension, cardiopathies) = 11

PopulaNons « spécifiques » (e.g., adultes dont au moins un parent a un diabète, femmes en 
surpoids d’origine laNne à faible revenu et rencontrant des problèmes d’acculturaNon) = 13

Les parNcipants



Interventions incluses = 82
- Transtheoretical model (TTM) = 31

- Social cognitive theory (SCT) = 16

- Planned Behavior theory (PBT) = 8

- Self-determination theory (SDT) = 5

- Protection motivation theory (PMT) = 1

- 1 théorie = 61

- 2 théories = 14 (dont 2 sans TTM) 

- 3 à 5 théories = 7 (dont 0 sans TTM)

Les interventions

Présence de séances d’activité physiques supervisées
- 14 (16%)

Durée de l’intervention 
- Critère non applicable (n = 17)  / critère applicable (n = 67) : 24,0 semaines

Nombre total de séances
- Critère non applicable (n = 28) / critère applicable (n = 56) : 13,6 séances

Fréquence des séances
- Critère non applicable (n= 28) / critère applicable (n =56) : 1,1 séance par semaine



1 mode d’interven-on (n = 44) (52%)
Face à Face (n = 18)•
Brochures (n = 12)•
Site internet (n = 9)•
Messages «• Informa>que/internet » (n = 4)
Podcast• (n = 1)

2 modes d’interven-on (n= 28)
Face à face + Téléphone (n = 14)•
Face à face + Brochures (n= 5)•
Téléphone + Site internet (n = 3)•
Téléphone + Brochure  (n = 2), Face à face + Site internet (n = 2) •
Site internet + Brochure (n= 1 ), Messages «• informa>que/internet » + Fiches AP (n = 1)

3 modes d’interven-on (n = 10)
Face à face + Téléphone + Site internet (n = 4)•
Face à face + Brochures + Site internet (n = 2) •
Face à face + téléphone + Brochure (n = 1), Face à face + Téléphone + SMS (n = 1), Site internet + Téléphone + •
Brochure (n = 1), Site internet + Vidéos + Brochures (n = 1) 

4 modes d’interven-on (n = 1)
Face à face + Téléphone + Messages «• Informa>que/internet » + Brochures 

5 modes d’interven-on (n = 1)
• Face à face + Téléphone + Brochures + Vidéos + CassePes audio  

Les interventions



Ac#vité physique = critère de jugement principal
- oui = 74 (89%)

- non = 10 (11%)

Nature de la comparaison entre groupe interven#on et groupe contrôle
- aucune interven7on = 18 (22%)

- interven7on minimale = 36 (44%)

- interven7on alterna7ve = 13 (15%)

- interven7on temps de contact = 17 (19%)

Mesure de l’activité physique
- auto-rapportée = 70 (83%)

- auto-rapportée + objective = 11 (13%)

- objective = 3 (4%)

Indicateur de l’ac#vité physique
- durée = 46 (55%) / dépense énergé7que = 22 (26%) / score (index) = 14 (17%) / counts = 2 

(2%)

Les méthodes des études



Suivi 
- oui = 20 (24%)
- non = 64 (76%)

Nature de la comparaison entre groupe interven4on et groupe contrôle
- suivi 1 = +3 mois après interven<on

- suivi 2 = +4 mois après interven<on (n = 4)
- suivi 3 = +5 ans après interven<on (n = 1)

Les méthodes des études



Critères CONSORT (Boutron et al., 2008) Oui Non Non applic

Participants (Eligibility criteria for participants and the settings and locations where the data were collected) 81 (96%) 3 (4%)

Interventions (Precise details of both the experimental treatment and comparator ) 70 (83%) 14 (17%)

Interventions standardized (interventions were standardized) 64 (76%) 20 (24%)

Objectives (Specific objectives and hypotheses (critere jugement principal)) 74 (88%) 10 (12%)

Sample size (How sample size was determined 
When applicable, details of whether and how the clustering by care providers or centers was addressed)

41 (49%) 43 (51%)
Randomization (Method used to generate the random allocation sequence, including details of any restriction (e.g., 
blocking, stratification)
When applicable, how care providers were allocated to each trial group)

50 (60%) 34 (40%)

Blinding (Whether or not those administering co-interventions were blinded to group assignment) 24 (29%) 57 (67%) 3 (4%)

Participant flow chart (for each group, report the numbers of participants randomly assigned, receiving intended 
treatment, completing the study protocol, and analyzed for the primary outcome)

57 (68%) 27 (32%)

Care providers (care providers or centers performing the intervention in each group and the number of patients 
treated by each care provider)

35 (42%) 27 (32%) 22 (26%)

Baseline data (When applicable, a description of care providers (case volume, qualification, expertise, etc.) and 
centers (volume) in each group)

59 (70%) 25 (30%)

Numbers analyzed (Number of participants (denominator) in each group included in each analysis and whether 
analysis was by “intention-to-treat”; state the results in absolute numbers when feasible (e.g., 10/20, not 50%)).

31 (37%) 53 (63%)

Nombre moyen de critères remplis par les interventions: 5,77 (ET = 2,71)  

Les critères méthodologiques des études



Critères (theory coding scheme) Michie et Prestwich (2010) Oui Non 

Construct mentioned (Evidence that the psychological construct relates to (correlates/predicts/causes) behaviour should be 
presented within the introduction or method (rather than the Discussion))

73  (87%) 11 (13%)

Theory used to select  recipients for the intervention (Participants were screened/selected based on achieving a particular 
score/level on a theory-relevant construct/predictor)

19 (23%) 65 (77%)

Theory used to develop intervention techniques (The intervention is explicitly based on a theory or predictor or combination of 
theories or predictors)

78 (93%) 6 (7%)

Theory used to tailor intervention techniques to recipients (The intervention differs for different sub-groups that vary on a 
psychological construct (e.g., stage of change) or predictor at baseline) 

32 (38%) 52 (62%)

All intervention techniques are explicitly linked to at least one theory-relevant construct (Each intervention technique 
is explicitly linked to at least one theory-relevant construct/predictor)

29 (35%) 55 (65%)

At least one, but not all, of the intervention techniques are explicitly linked to at least one theory-relevant 
construct (At least one, but not all, of the intervention techniques are explicitly linked to at least one theory-relevant construct)

34 (40%) 50 (60%)

Group of techniques are linked to a group of constructs/ predictors (A cluster of techniques is linked to a cluster of 
constructs)

34 (40%) 50 (60%)

All theory-relevant constructs are explicitly linked to at least one intervention technique (Every theoretical construct 
within a stated theory, or every stated predictor, is linked to at least one intervention technique)

21 (25%) 63 (75%)

At least one, but not all, of the  theory relevant constructs are explicitly linked to at least one intervention 
technique (At least one, but not all, of the theoretical constructs within a stated theory or at least one, but not all, of the stated 
predictors are linked to at least one intervention technique)

47 (56%) 37 (44%)

Theory-relevant constructs are measured  ((a) At least one construct of theory mentioned in relation to the intervention is 
measured POST-INTERVENTION, b) At least one construct of theory mentioned in relation to the intervention is measured PRE AND 
POST-INTERVENTION)

60 (71%) 24 (29%)

Nombre moyen de critères remplis par les interventions: 4,29 (ET = 2,33)  

La qualité de l’implémentation théorique des études



Résultats

Comparaison inter-théories mesures (avant – après)
§ Effet significatif (faible) : Cohen’s d (82 interventions) = 0.31 (95% CI [0.24, 0.37])
§ Hétérogénéité significative : Q = 348.52, p < .001, I² = 76.85%

Théories n d [95% CI] I² Qw Qb
5.26

Self determination theory 5 0.61 [0.32, 0.89] 51.28 8.21
Social cognitive theory 16 0.42 [0.28, 0.56] 42.89 26.26*
Transtheoretical model 31 0.31 [0.20, 0.42] 80.13 151.01***
Theory of planned behavior 8 0.26 (0.03, 0.48] 83.22 41.72***

Théorie Nombre d�interventions d IC 95%
1 théorie 60 0.35 0.26-0.43

Combinée 21 0.21 0.11-0.32

§ Effet significatif monothéorie > multi-théories : Qb = 4,03 (p < .05)

§ Pas de différences significatives entre les théories :  Qb = 5,26 (p > .05)



Discussion

Sur le plan théorique

- Self determination theory, social cognitive theory, transtheoretical model, theory of planned behavior
efficace pour augmenter le niveau d’AP (= Prestwich et al., 2014, HP) 

=> overlaps théoriques des modèles socio-cognitifs (Gourlan et al., 2015)

- Monothéorie > Multi = Prestwich et al. (2014, HP) et ≠ Glanz et Bishop (2010, ARPH) 

=> techniques de changement de comportement (Michie et al., 2013, ABM)

Mais

- 50% des études basées sur le modèle trans-théorique de Prochaska et al. (2009, HP) => raisons ? 

- 46% des études recensées par Pubmed sans interventions ancrées théoriquement => théorie utile ? 

- 47% des études recensées par Psychinfo sans mesure de l’effet => processus ou intervention ?



Motrial
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Solution d’une intervention en prévention primaire pour augmenter la pratique d’AP

Health Belief Model (HBM: Rosenstock, 1974, HEM)
Social Cognitive Theory (SCT: Bandura, 1997, book)
Transtheoretical Model (TTM: Prochaska et, 2009, book)
Theory of Planned Behaviour (TPB: Ajzen, 1991, OBHDP)
Self-Determination Theory (SDT: Deci et Ryan, 2000, PI)
Protection Motivation Theory (PMT: Rogers, 1983, book)
Health Action Process Approach (HAPA: Schwarzer, 1992, book)

Principaux modèles théoriques (Glanz & Bishop, 2010; Nigg & Paxton, 2008)

Comment?

Intervention visant un changement durable de comportements
Intervention basée sur un modèle théorique

(e.g., Glanz & Bishop, 2010, ARPH; Nigg & Paxton, 2008, book; Biddle et al., 2014, PM)

Certains modèles plus efficaces que d’autres pour augmenter la dose d’activité physique? 


