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	Clinical	Trials	AND	psychotherapy	
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	Clinical	Trials	AND	disease	management	
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	Clinical	Trials	AND	exercise	
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	Clinical	Trials	AND	rehabilita2on	
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	Clinical	Trials	AND	diet	

An	exponen2al	increase	of	NPI	trial	publica2ons	since	20	years	

Psychoterapies	Food	supplements	 Exercise	programs	

Physiotherapy	methods	Diet	programs	 Disease	management	programs	

>	2.000	/	year	

>	1.000	/	year	

>	3.500	/	year	

>	2.000	/	year	

>	25.000	/	year	

>	1.000	/	year	

2	millions	since	1827,	73.691	in	2014	(only	on	Pubmed	Database,	2015)	

Context	



Jassim	et	al.	(2015,	Cochrane	Database	Systema-c	Review)	

One	example	among	many	

Context	

	
“These	findings	are	open	to	cri-cism	
because	of	the	notable	heterogeneity	
across	the	included	studies	and	the	
shortcomings	of	the	included	studies.”	
	
	



“In	light	of	the	standards	usually	applied	to	
evaluate	the	efficacy	of	medical	treatments,	
most	studies	assessing	the	efficacy	of	non-
pharmacological	therapies	[hygiene	and	dietary	
prac-ces,	psychological	treatments,	physical	
therapies]	suffer	from	methodological	
weaknesses.”			

	 	 	 	 	 	 	 		
French	Health	Authority	–	HAS	(April	2011,	p.40)	

Health	Authori2es	are	s2ll	wai2ng	for	evidence	of	efficacy	

HAS	(2011)	

Context	



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
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Essay

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

Essays are opinion pieces on a topic of broad
interest to a general medical audience.
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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.

PLOS Medicine | www.plosmedicine.org 1 October 2014 | Volume 11 | Issue 10 | e1001747

A	need	of	high	quality	trials	
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“many	published	research	findings	are	false	or	
exaggerated,	and	an	es&mated	85%	of	research	
resources	are	wasted”	(p.1)	
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et	au	risque	médical	du	pa-ent.	»		

New	French	recommenda2ons	in	2017	(collec2ve	exper2se)	

«	La	place	de	la	préven-on	des-née	aux	personnes	ayant	eu	un	cancer	
sera	 accrue.	 L’accompagnement	 au	 sevrage	 tabagique	 des	 pa-ents	
sera	ainsi	systéma-sé	et	mieux	pris	en	charge,	ainsi	que	les	démarches	
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ac-vité	physique	adaptée	et	une	alimenta-on	équilibrée	»	[p.11,	Plan	
Cancer	III].		
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Equivalence	for	Efficacy	and	Safety?		

Dose	(frequency,	intensity,	period)?		

Supervision	or	not?	
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Belief	propagated	extensively	by	the	Media	and	the	Internet	

Making	pa2ents	more	less	naïve…		

…	but	paradoxically,	more	vulnerable	to:		
			-	abuse	(e.g.,	sects,	dangerous	prac2ces,	etc.),	
			-	misinforma2on	(e.g.,	marke2ng	vs.	science).	
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Alterna&ves	to	treatments?		

Time	Magazine		
(October,	2015)	

Science	&	Vie		
(January,	2015)	
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No	cita&ons	in	an	official	pa&ent	guideline	

Guide	of	French	League	Against	Cancer	
(2013)	
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Review Article
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Abstract
Objective: Significant heterogeneity was highlighted in recent meta-analyses examining exercise effects in
cancer patients, suggesting that some characteristics may moderate exercise efficacy. The objectives of this
meta-analysis are (1) to investigate the influence of methodology, population and intervention studies’
characteristics on the association of exercise with fatigue, quality-of-life (QoL), anxiety and depression;
(2) to identify exercise intervention characteristics that may maximize efficacy and evaluate the level of
evidence about exercise efficacy in breast cancer patients receiving chemotherapy and/or radiotherapy.

Methods: Thirty-three randomized controlled trials (RCTs) evaluating exercise were systematically
identified. Population, intervention and methodology characteristics were extracted, coded by two in-
dependent investigators and tested as moderators of exercise effect in meta-regression models. Psycho-
logical outcomes summary effects were then computed by pooling subgroup of RCTs based on
categorized moderators.

Results: Indications of selection bias (random sequence generation) or attrition bias (high attrition
rate, no intent-to-treat analysis) were associated with better exercise efficacy on QoL, anxiety and
depression. Low total prescribed exercise doses (<140 METs.h) or short duration (<16 weeks) inter-
ventions yielded fatigue, anxiety and depression reductions whereas higher doses or duration did not.
Mind–body interventions led to greater decrease of fatigue and anxiety rather than aerobic/resistance-
based interventions.

Conclusion: Our findings indicated that exercise-based interventions may improve fatigue, QoL,
anxiety and depression, but the evidence mainly rely on studies prone to methodological biases. A pre-
scription of approximately 100 MET.h, e.g. ~120 min of weekly moderate physical exercise for
10 weeks involving mind–body activities, could be advised to maximize fatigue reduction.
Copyright © 2014 John Wiley & Sons, Ltd.

Introduction

Breast cancer is the most frequent cancer affecting more
than 1 million women per year worldwide [1] who have
to face up to adjuvant cancer therapy related side-effects.
Fatigue is one of the most common symptoms experi-
enced by patients receiving cancer adjuvant therapy [2]
and has been reported by 80% of the patients in a large
population-based survey [3]. Cancer-related fatigue has
been associated with anxiety and depression burden [3],
affecting quality-of-life (QoL), particularly in patients
treated for breast cancer [4,5]. The importance to relieve
these psychological symptoms has been emphasized in lit-
erature reviews [6,7] suggesting QoL, fatigue and psycho-
social factors to be associated with cancer prognosis.
Exercise has been recently advanced by the National

Comprehensive Cancer Network (NCCN) as one of the

specific nonpharmacologic interventions that have the
strongest evidence base (category 1) for treating cancer-
related fatigue in cancer patients (without localization
differentiation) undergoing active treatment, meaning that
‘the recommendation is based on high-level evidence, e.g.
randomized controlled trials (RCTs), and there is a uni-
form NCCN consensus’ [8]. In breast cancer patients un-
dergoing chemotherapy and/or radiotherapy, we carried
out a previous meta-analysis of 17 randomized controlled
trials (RCTs) testing exercise-based interventions that ex-
amined exercise interventions to relieve fatigue, anxiety,
depression and QoL by evaluating exercise impact and
dose–response relationship [9]. Significant improvements
of fatigue, QoL, anxiety and depression (borderline for
anxiety) were observed in favor of intervention compared
to control. However, the validity of the observed associations
was limited by the detection of significant heterogeneity in

Copyright © 2014 John Wiley & Sons, Ltd.
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Psychological effect of exercise in women with breast
cancer receiving adjuvant therapy: what is the optimal
dose needed?
M. Carayol1,2*, P. Bernard1, J. Boiché1, F. Riou1, B. Mercier1, F. Cousson-Gélie1, A. J. Romain1,
C. Delpierre2 & G. Ninot1
1Laboratory Epsylon EA 4556 Dynamics of Human Abilities and Health Behaviors, University of Montpellier, Montpellier; 2INSERM UMR 1027, Paul Sabatier University,
Toulouse, France

Received 3 February 2012; revised 13 July 2012; accepted 16 July 2012

Background: Several meta-analyses have examined the role of exercise interventions in improving psychological
outcomes in cancer survivors but most did not focus on adjuvant therapy period and did not investigate the optimal
dose of exercise needed. The present meta-analysis examines the impact of exercise interventions delivered at this
particular period on fatigue, anxiety, depression, and quality of life (QoL) as well as dose–response relationships
between volume of prescribed exercise and these psychological outcomes.
Materials and methods: Randomized, controlled trials that proposed an exercise intervention to patients with breast
cancer undergoing chemotherapy and/or radiotherapy were systematically identified and coded. Psychological
outcomes effect sizes were calculated and analyzed for trends using linear and quadratic regressions.
Results: Pooled effects of the 17 included studies revealed improvement for all outcomes, significant for fatigue,
depression, and QoL with pooled estimates ranging from 0.2 to 0.5 favoring intervention. Significant inverse
associations of the volume of prescribed exercise with fatigue and QoL were observed.
Conclusions: Exercise intervention improved fatigue, depression, and QoL in patients with breast cancer receiving
adjuvant therapy. Prescription of relatively low doses of exercise (<12 MET h/week) consisting in ∼90–120 min of
weekly moderate physical exercise seems more efficacious in improving fatigue and QoL than higher doses.
Key words: anxiety, breast cancer, depression, exercise, fatigue, quality of life

introduction
With over 1 million cases per year worldwide, breast cancer is
the most common cancer affecting women [1]. In France, it is
responsible for 36.7% of all women cancer cases. While
mortality decreases, the French incidence rate (world age-
standardized) has almost doubled, from 56.8 in 1980 to 101.5

in 2005 [2] which increases the number of women receiving
adjuvant cancer therapy and then living with its side-effects.
Indeed, current cancer treatments produce deleterious
physiological and psychological effects including pain,
decreased cardiac function, muscle wasting, weight gain,
cancer-related fatigue, and psychological distress, resulting in
impaired quality of life (QoL) and affecting cancer prognosis
for some of them [3, 4].
Prevalence of mood disorders in cancer patients has been

recently summarized [5]. Prevalence of depression including
minor and major depressive episodes as well as dysthymia and

*Correspondence to: M. Carayol, Laboratory Epsylon, EA 4556 Dynamics of Human
Abilities and Health Behaviors, University of Montpellier, 4 boulevard Henri IV, F-34000
Montpellier, France. Tel: +33-0-4-34-43-36-68; Fax: +33-0-4-67-41-57-08;
E-mail: marioncarayol@yahoo.fr; Url: www.lab-epsylon.fr
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knowledge, no study has yet made a head-to-head comparison of
these two types of programs.

The primary aim of our study was to evaluate the effectiveness of
a home-based, low-intensity physical activity program (Onco-Move)
and a supervised, moderate- to high-intensity, combined resistance
and aerobic exercise program (OnTrack) in maintaining or enhancing
physical fitness and minimizing fatigue in patients undergoing adju-
vant chemotherapy. In addition, we hypothesized that both interven-
tions would result in higher levels of physical activity and functioning
in daily life, less psychological distress, and better HRQoL. We ex-
pected greater gains in cardiorespiratory fitness and muscle strength
for participants in the OnTrack versus the Onco-Move program.
Finally, we hypothesized a positive effect of both interventions on
chemotherapy completion rates (ie, the percentage of patients who
would complete chemotherapy without dose adjustments).

PATIENTS AND METHODS

Research Design and Study Sample
The Physical Exercise During Adjuvant Chemotherapy Effectiveness

Study (PACES) was a randomized, controlled, multicenter trial with two
intervention groups and a usual care (UC) control group. Patients were eligible
for the trial if they had histologically confirmed primary breast or colon cancer
and were scheduled to undergo adjuvant chemotherapy at one of 12 hospitals
in the Amsterdam region of the Netherlands.14 Patients were excluded if they
had serious orthopedic, cardiovascular, or cardiopulmonary conditions, were
suffering from malnutrition, had serious psychiatric or cognitive problems, or
did not have basic fluency in Dutch. There was no upper age limit. Institutional
review boards of all participating hospitals approved the study.

Procedure
Potentially eligible patients with breast cancer were identified through

hospital records, whereas patients with colon cancer were identified by their
treating physicians. After providing informed consent and completing base-
line assessments, patients were randomly assigned to Onco-Move, OnTrack,
or UC using the minimization method,15 which balanced groups with respect
to age, primary diagnosis, treating hospital, and use of trastuzumab.

Interventions
Onco-Move is a home-based, low-intensity, individualized, self-

managed physical activity program, as proposed by Mock,12 to which
behavioral reinforcement techniques were added in this study. These com-
prised written information that was tailored to the individual’s prepared-
ness to exercise according to the Transtheoretical model,16 and an activity
diary that was discussed at each chemotherapy cycle. Specially trained
nurses encouraged participants to engage in at least 30 minutes of physical
activity per day, 5 days per week, with an intensity level of 12 to 14 on the
Borg Scale of perceived exertion.17

OnTrack is a moderate- to high-intensity, combined resistance and
aerobic exercise program and was supervised by specially trained physical
therapists.18 The participants attended two sessions per week. Six large muscle
groups were trained for 20 minutes per session, with two series of eight
repetitions at 80% of the one repetition maximum. One repetition maximum
testing was repeated every 3 weeks. Each session incorporated 30 minutes of
aerobic exercises, with an intensity of 50% to 80% of the maximal workload as
estimated by the Steep Ramp Test.19 The intensity was adjusted using the Borg
Scale, with a threshold of less than 12 for increase and more than 16 for
decrease of intensity.17 Participants in this group were also encouraged to be
physically active 5 days each week for 30 minutes per session and to keep an
activity diary. Both interventions started with the first cycle of chemotherapy
and continued until 3 weeks after the last cycle.

UC varied according to hospital guidelines and preferences, but did not
involve routine exercise.

Timing of Assessments and Study Measures
Patients underwent performance-based tests and completed question-

naires at three points in time: before random assignment and start of chemo-
therapy (T0), at completion of chemotherapy (T1), and 6 months after
completion of chemotherapy (T2).

Primary outcomes were cardiorespiratory fitness, muscle strength, and
fatigue. Cardiorespiratory fitness was assessed with the Steep Ramp Test19 and
an endurance test at 70% of the estimated maximal workload,14 muscle
strength with the microFET handheld dynamometer (Hoggan Health, Salt
Lake City, UT) for elbow flexion20 and knee extension,21and the JAMAR grip
strength dynamometer (Lafayette Instrument, Lafayette, IN),22 and lower-
limb muscle endurance with the 30-second chair stand test.23 Fatigue was
measured with the Multidimensional Fatigue Inventory24 and the Fatigue
Quality List.25

The secondary outcomes included self-reported physical activity level,
functioning in daily life, psychological distress, HRQoL, return to work, and
chemotherapy completion rates14,26 (Table 1).

Statistical Analyses
With more than 64 participants per group, the study had 80% power

to detect an effect size of 0.5, with a two-tailed P value set at .05.27 Scores on
the Multidimensional Fatigue Inventory, Fatigue Quality List, European
Organisation for Research and Treatment of Cancer Quality of Life Ques-
tionnaire C30 (EORTC QLQ-C30), Hospital Anxiety and Depression
Scale, Sleep Quality Inventory, Impact on Participation and Autonomy,
and Physical Activity Scale for the Elderly were calculated according to
published scoring algorithms.

Table 1. Outcome Measures

Assessment Measurement Instrument

Primary outcome measures
Cardiorespiratory fitness Steep Ramp Test: maximal short exercise

capacity
Endurance test, endurance time

Upper muscle strength MicroFET† handheld dynamometer elbow
flexion, Nm

JAMAR! grip strength dynamometer, kg
Lower muscle strength MicroFET† handheld dynamometer knee

extension, Nm
30-second chair stand test: No. of times

to rise
Fatigue Multidimensional Fatigue Inventory

Fatigue Quality List
Secondary outcome measures

Health-related quality of life EORTC QLQ-C30
Psychological distress Hospital Anxiety and Depression Scale
Self-reported physical

activity level
Physical Activity Scale for the Elderly

Functioning in daily life Impact on Participation and Autonomy
Quality of sleep Sleep Quality Inventory
Return to work Return to work questionnaire (study

specific)
Chemotherapy regimen,

dose, and adverse effects
of chemotherapy

Medical records

Compliance with exercise
programs

No. of sessions attended
Activity diary

Other measures
Clinical characteristics Tumor stage and type (medical records)

Radiotherapy (yes v no; medical records)
Comorbidity (questionnaire)

Abbreviation: EORTC QLQ-C30, European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire C30.

!Lafayette Instrument, Lafayette, IN.
†Hoggan Health, Salt Lake City, UT.
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Extending the CONSORT Statement to Randomized Trials of
Nonpharmacologic Treatment: Explanation and Elaboration
Isabelle Boutron, MD, PhD; David Moher, PhD; Douglas G. Altman, DSc; Kenneth F. Schulz, PhD, MBA; and Philippe Ravaud, MD, PhD,
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Adequate reporting of randomized, controlled trials (RCTs) is nec-
essary to allow accurate critical appraisal of the validity and appli-
cability of the results. The CONSORT (Consolidated Standards of
Reporting Trials) Statement, a 22-item checklist and flow diagram,
is intended to address this problem by improving the reporting of
RCTs. However, some specific issues that apply to trials of non-
pharmacologic treatments (for example, surgery, technical interven-
tions, devices, rehabilitation, psychotherapy, and behavioral inter-
vention) are not specifically addressed in the CONSORT Statement.
Furthermore, considerable evidence suggests that the reporting of
nonpharmacologic trials still needs improvement. Therefore, the
CONSORT group developed an extension of the CONSORT State-
ment for trials assessing nonpharmacologic treatments. A consensus
meeting of 33 experts was organized in Paris, France, in February
2006, to develop an extension of the CONSORT Statement for

trials of nonpharmacologic treatments. The participants extended
11 items from the CONSORT Statement, added 1 item, and de-
veloped a modified flow diagram.

To allow adequate understanding and implementation of the
CONSORT extension, the CONSORT group developed this elabo-
ration and explanation document from a review of the literature to
provide examples of adequate reporting. This extension, in conjunc-
tion with the main CONSORT Statement and other CONSORT
extensions, should help to improve the reporting of RCTs per-
formed in this field.

Ann Intern Med. 2008;148:295-309. www.annals.org
For author affiliations, see end of text.
*For contributors to the CONSORT Extension for Nonpharmacologic Treat-
ment Interventions, see the Appendix (available at www.annals.org).

The CONSORT (Consolidated Standards of Reporting
Trials) Statement, published in 1996 and revised in

2001, is a set of guidelines designed to improve the report-
ing of randomized, controlled trials (RCTs) (1, 2). Use of
this evidence-based guideline is associated with improved
quality of reporting in RCTs (3). The CONSORT State-
ment has been extended to cover different designs, such as
noninferiority and equivalence trials (4); types of interven-
tions, such as herbal therapies (5); and data, such as the
reporting of harms (6). However, despite the wide dissem-
ination of the CONSORT Statement, inadequate report-
ing remains common.

Nonpharmacologic treatments include surgery, techni-
cal procedures, devices, rehabilitation, psychotherapy, be-
havioral interventions, and complementary and alternative
medicine. Of all RCTs published in 2000, RCTs of non-
pharmacologic therapies account for 1 in 4 publications
(7). However, the CONSORT Statement does not address
some specific issues that apply to nonpharmacologic trials
(8–12). For example, blinding is more difficult to achieve
in nonpharmacologic trials (13) and, when feasible, relies
on complex methods and specific design (14). Nonphar-
macologic trials usually test complex interventions involv-
ing several components. Such treatments are consequently
difficult to describe, standardize, reproduce, and adminis-
ter consistently to all patients. All of these variations could
have an important impact on the estimate of the treatment
effect. In addition, care providers’ expertise and centers’
volume of care can also influence the estimate of the treat-
ment effect (15).

Consequently, the CONSORT Group decided to de-
velop an extension of the CONSORT Statement for non-
pharmacologic treatments. The methods and processes
leading up to these reporting guidelines are described in

detail in an accompanying paper available online only at
www.annals.org (16). A major element of the process was a
meeting of 33 individuals in February 2006, at which con-
sensus was achieved on guidance for reporting RCTs of
nonpharmacologic treatments; this guidance consists of ex-
tensions to 11 checklist items, addition of 1 item, and
modification of and the flow diagram (Table 1 and Figure 1).

To facilitate better understanding and dissemination
of this CONSORT extension, the meeting participants
recommended developing an explanation and elaboration
document, similar to those developed for the revised
CONSORT Statement (2), STARD (Standards for Re-
porting of Diagnostic Accuracy) (17), and STROBE
(Strengthening the Reporting of Observational Studies in
Epidemiology) (18). As with those documents, this article
uses a standard template: The modified checklist item is
reported, along with the rationale, evidence base (whenever
possible), and examples of good reporting provided in
Table 2 (19–38). An example of reporting in the modified
flow diagram is provided in Figure 2 (39). This document
deals with only some of the CONSORT checklist items;
it should thus be seen as an addendum to the main
CONSORT explanatory paper (2) for trials of nonphar-
macologic treatments. In this document, we have focused
only on regular RCTs in which individual participants are
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A B S T R A C T

Purpose
We evaluated the effectiveness of a low-intensity, home-based physical activity program (Onco-
Move) and a moderate- to high-intensity, combined supervised resistance and aerobic exercise
program (OnTrack) versus usual care (UC) in maintaining or enhancing physical fitness, minimizing
fatigue, enhancing health-related quality of life, and optimizing chemotherapy completion rates in
patients undergoing adjuvant chemotherapy for breast cancer.

Patients and Methods
We randomly assigned patients who were scheduled to undergo adjuvant chemotherapy (N !
230) to Onco-Move, OnTrack, or UC. Performance-based and self-reported outcomes were
assessed before random assignment, at the end of chemotherapy, and at the 6-month follow-up.
We used generalized estimating equations to compare the groups over time.

Results
Onco-Move and OnTrack resulted in less decline in cardiorespiratory fitness (P " .001), better
physical functioning (P ! .001), less nausea and vomiting (P ! .029 and .031, respectively) and
less pain (P ! .003 and .011, respectively) compared with UC. OnTrack also resulted in better
outcomes for muscle strength (P ! .002) and physical fatigue (P " .001). At the 6-month follow-up,
most outcomes returned to baseline levels for all three groups. A smaller percentage of
participants in OnTrack required chemotherapy dose adjustments than those in the UC or
Onco-Move groups (P ! .002). Both intervention groups returned earlier (P ! .012), as well as for
more hours per week (P ! .014), to work than the control group.

Conclusion
A supervised, moderate- to high-intensity, combined resistance and aerobic exercise program is
most effective for patients with breast cancer undergoing adjuvant chemotherapy. A home-based,
low-intensity physical activity program represents a viable alternative for women who are unable
or unwilling to follow the higher intensity program.

J Clin Oncol 33:1918-1927. © 2015 by American Society of Clinical Oncology

INTRODUCTION

Adjuvant chemotherapy improves breast cancer
survival1 but can also lead to fatigue, muscle wast-
ing, and reduced physical fitness.2 This, in turn,
can have a negative impact on activities of daily
living, social interaction, and health-related qual-
ity of life (HRQoL).3 Previous studies have dem-
onstrated that exercise programs can have a
salutary effect on cardiorespiratory fitness, mus-

cle strength, fatigue, mood, HRQoL, and immune
function,4-10 and possibly on chemotherapy com-
pletion rates.11

Previous studies have used a wide range of ex-
ercise types and intensities.10 It has been hypothe-
sized that home-based, low-intensity programs may
be easier for patients to follow during chemother-
apy,12 whereas higher intensity, supervised exercise
programs that incorporate resistance training and
aerobic exercise may be most effective.4,13 To our
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Abstract Healthy behaviors (e.g., eating a healthy diet, en-
gaging in regular physical activity, smoking cessation) are
associated with a reduction in the incidence and mortality of
chronic non-communicable diseases (NCDs), including car-
diovascular disease. There have been many examples of
health behavior interventions leading to improvements in
NCDs and their risk factors, such as hypertension. However,
despite their potential benefits, the uptake of existing behav-
ioral interventions has been limited. Among many barriers to
implementation of behavioral treatments are concerns about
methodological inadequacies. The current manuscript dis-
cusses recent advances in frameworks for the development
of interventions, the reporting of trials and their proto-
cols, and areas which need further work. The goal of
this article is to increase awareness and encourage

further debate about how best to promote high-quality
behavioral intervention research.

Keywords Behavioral trials . Clinical trials . Control groups .

Methodology . Outcomes . Treatment fidelity . International
Behavioural Trials Network

Introduction

The Role of Health Behaviors in Chronic Non-communicable
Diseases, Including Cardiovascular Disease

A robust literature demonstrates that good health behaviors
(e.g., eating a healthy diet, engaging in regular physical activity,
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