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An exponen2al increase of NPI trial publica2ons since 20 years
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2 millions since 1827, 73.691 in 2014 (only on Pubmed Database, 2015)

Context

One example among many

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

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

Context

Health Authori2es are s2ll wai2ng for evidence of eﬃcacy

“In light of the standards usually applied to
evaluate the eﬃcacy of medical treatments,
most studies assessing the eﬃcacy of nonpharmacological therapies [hygiene and dietary
prac-ces, psychological treatments, physical
therapies] suﬀer from methodological
weaknesses.”
French Health Authority – HAS (April 2011, p.40)
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Exercise and cancer

plan canceR 2014-2019

Need to be integrated in every “parcours de soin” (Plan Cancer III 2014-2019)

Plan
Cancer
2014-2019
guérir et prévenir les cancers:
donnons les mêmes chances
à tous, partout en france

« 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
favorisant la réduc-on de la consomma-on d’alcool, la pra-que d’une
ac-vité physique adaptée et une alimenta-on équilibrée » [p.11, Plan
Cancer III].

Need to be prescribed (amendement Fourneyron 2015)
Après l’ar-cle L. 1142‑29 du code de la santé publique, il est inséré l’ar-cle L. 1142‑30 :
« Art. 1142‑30. – Dans le cadre du parcours de soins des pa-ents aUeints d’une maladie de longue durée,
le médecin traitant peut prescrire une ac-vité physique adaptée à la pathologie, aux capacités physiques
et au risque médical du pa-ent. »
New French recommenda2ons in 2017 (collec2ve exper2se)
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Exercise program and cancer
Content (theory, techniques)?

Dose (frequency, intensity, period)?
Supervision or not?
During or ager conven&onal treatments (surgery, chemotherapy and radiotherapy)?

Equivalence for Eﬃcacy and Safety?

Example

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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Exercise and cancer
Alterna&ves to treatments?

Science & Vie
(January, 2015)

Time Magazine
(October, 2015)
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Exercise and cancer
No cita&ons in an oﬃcial pa&ent guideline

Le cancer du sein

Définition

Facteurs de risque

Dépistage
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Guide of French League Against Cancer
(2013)
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Psychological effect of exercise in women with breast
cancer receiving adjuvant therapy: what is the optimal
dose needed?
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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

Carayol et al. (2013, Annals of Oncology)

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 agestandardized) has almost doubled, from 56.8 in 1980 to 101.5
*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

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
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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 independent investigators and tested as moderators of exercise effect in meta-regression models. Psychological 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) interventions 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/resistancebased 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 prescription 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.

Carayol et al. (2014, Psycho-Oncology)
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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 experienced 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],

speciﬁc nonpharmacologic interventions that have the
strongest evidence base (category 1) for treating cancerrelated 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 uniform NCCN consensus’ [8]. In breast cancer patients undergoing chemotherapy and/or radiotherapy, we carried
out a previous meta-analysis of 17 randomized controlled
trials (RCTs) testing exercise-based interventions that ex-
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Effect of Physical Exercise During Chemotherapy

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 adjuvant chemotherapy. In addition, we hypothesized that both interventions would result in higher levels of physical activity and functioning
in daily life, less psychological distress, and better HRQoL. We expected 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).

33

!

NUMBER

PATIENTS AND METHODS

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 baseline 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, selfmanaged physical activity program, as proposed by Mock,12 to which
behavioral reinforcement techniques were added in this study. These comprised written information that was tailored to the individual’s preparedness 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.
www.jco.org

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 Questionnaire 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.
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Assessment

Measurement Instrument

Primary outcome measures
Cardiorespiratory fitness

Steep Ramp Test: maximal short exercise
capacity
Endurance test, endurance time
MicroFET† handheld dynamometer elbow
flexion, Nm
JAMAR! grip strength dynamometer, kg
MicroFET† handheld dynamometer knee
extension, Nm
30-second chair stand test: No. of times
to rise
Multidimensional Fatigue Inventory
Fatigue Quality List

Upper muscle strength

Lower muscle strength

Fatigue
Secondary outcome measures
Health-related quality of life
Psychological distress
Self-reported physical
activity level
Functioning in daily life
Quality of sleep
Return to work
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Impact on Participation and Autonomy
Sleep Quality Inventory
Return to work questionnaire (study
specific)
Medical records

found at the end of this article.
Clinical trial information: NTR2159
(Netherlands Trial Register).

Chemotherapy regimen,
dose, and adverse effects
of chemotherapy
Compliance with exercise
No. of sessions attended
programs
Activity diary
Other measures
Clinical characteristics
Tumor stage and type (medical records)
Radiotherapy (yes v no; medical records)
Comorbidity (questionnaire)
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Purpose
We evaluated the effectiveness of a low-intensity, home-based physical activity program (OncoMove) 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.

Annals of Internal Medicine
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cle strength, fatigue, mood, HRQoL, and immune
function,4-10 and possibly on chemotherapy completion rates.11
Previous studies have used a wide range of exercise types and intensities.10 It has been hypothesized that home-based, low-intensity programs may
be easier for patients to follow during chemotherMoher,
PhD;higher
Douglas
G.supervised
Altman,
DSc;
intensity,
exercise
apy,12 whereas
programs that incorporate resistance training and
aerobic exercise may be most effective.4,13 To our
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Effect of Low-Intensity Physical Activity and Moderate- to
High-Intensity Physical Exercise During Adjuvant
Chemotherapy on Physical Fitness, Fatigue, and
Chemotherapy Completion Rates: Results of the PACES
Randomized Clinical Trial
Hanna van Waart, Martijn M. Stuiver, Wim

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.
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Timing of Assessments and Study Measures
Patients underwent performance-based tests and completed questionnaires at three points in time: before random assignment and start of chemotherapy (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 lowerlimb 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).

Adjuvant chemotherapy improves breast cancer
survival1 but can also lead to fatigue, muscle wasting, and reduced physical fitness.2 This, in turn,
can have a negative impact on activities of daily
living, social interaction, and health-related qual3
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Adequate reporting of randomized, controlled trials (RCTs) is necand applicability 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 nonpharmacologic treatments (for example, surgery, technical interventions, devices, rehabilitation, psychotherapy, and behavioral intervention) 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 Statement 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
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To allow adequate understanding and implementation of the
CONSORT extension, the CONSORT group developed this elaboration and explanation document from a review of the literature to
provide examples of adequate reporting. This extension, in conjunction with the main CONSORT Statement and other CONSORT
extensions, should help to improve the reporting of RCTs performed 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 Treatment Interventions, see the Appendix (available at www.annals.org).
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Abstract Healthy behaviors (e.g., eating a healthy diet, engaging in regular physical activity, smoking cessation) are
associated with a reduction in the incidence and mortality of
chronic non-communicable diseases (NCDs), including cardiovascular 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 behavioral interventions has been limited. Among many barriers to
implementation of behavioral treatments are concerns about

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

Bacon et al. (2015, Curr Cardiovasc Risk Rep)
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