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Depuis la nuit des temps, les contes se déroulent toujours de la même manière.

Le personnage principal chemine dans un voyage initiatique dont il sortira grandi.

L'analogie avec une thèse est tentante : d'innombrables péripéties financières et administratives dont la liste n'est pas à propos ici ; un parcours didactique pour apprendre les métiers de la recherche ; une insouciance initiale rapidement disparue ; des phases de doute résolues souvent par l'assistance de personnes souvent sages et vieilles (bien que dans mon cas elles aient été plus sages que vieilles). En revanche, là où le conte propose de vivre heureux pour toujours, la thèse apprend un métier qui, par les circonstances actuelles, ne permettent pas forcément l'optimisme d'un personnage fictif. Néanmoins, retenons un point invariablement identique : on n'avance jamais seul. Alors bien que n'ayant jamais vu le vilain petit canard, le Petit Prince ou les trois petits cochons faire de remerciements à leurs camarades d'infortune, il est coutume de le faire en préface d'un manuscrit de thèse. Non par souci de conformité, mais par réelle envie de témoigner ma gratitude, j'aimerais transmettre mes remerciements aux personnes qui, de proche ou de loin, ont contribué à cette aventure doctorale. À mes encadrant.e.s, loin d'être des personnages secondaires de cette histoire, Umberto Eco suggère dans son livre « Comment écrire sa thèse » de ne pas les remercier car ils ne font rien de plus que leur travail. Mais quand le travail est bien fait, avec disponibilité, rigueur et humanité, il me semble dommage de ne pas les en remercier tous les trois. J'ai pris beaucoup de plaisir à travailler et apprendre à vos côtés. Vous avez su embraser et alimenter ma passion de la recherche. En particulier, Charlotte, j'aimerais te remercier pour ton perfectionnisme, ta bienveillance ainsi que ta disponibilité résistante à toute épreuve. En particulier Nicolas, j'aimerais te remercier pour ton écoute, ta disponibilité malgré un planning à faire pâlir les ministres et surtout ton encadrement dans lequel je me suis toujours senti considéré dans mes idées même lorsque je « papillonnais.

T H E S I S S U M M A R Y

This thesis explores the potential for physiotherapy to learn from and contribute to placebo studies. It argues that placebo studies may offer valuable insights into how physiotherapy interventions can be optimized for patient benefit while also contributing to placebo studies. The thesis reports on three individual studies examining the use of placebo treatments and contextual factors (CFs) in physiotherapy.

The first study is a non-inferiority randomized controlled study on healthy participants that compared the effectiveness of an open-label placebo (OLP) to a deceptive placebo (DP) in relieving experimentally induced pain. The results indicate that the OLP, when delivered with an educational video, is not inferior to the DP.

The second study explored the acceptability of both these treatments through semistructured interviews of eight trial participants who had experienced either a DP or an OLP. The results suggest the acceptability of placebo treatments depends on individual preferences. Some viewed effectiveness as the primary factor in deciding whether the treatment was acceptable, while others emphasized the importance of respecting their autonomy and voiced a preference not to be deceived, even if the treatment is effective.

The third study examined the use of CFs among healthcare professions through a web-based survey. The survey was administered in French-speaking European countries and results revealed that the use of CFs may be even more widespread than placebo treatment use. Communication was the most commonly reported CF used to elicit placebo effects. Factors grouped within the therapeutic relationship and patient characteristics categories were most often employed. The results emphasized the need for further research to gain a deeper understanding of practitioner thought processes when implementing these approaches, as well as the establishment of an ethical framework to ensure their justified use.

The thesis concludes that considerably more research is required before OLPs can be clinically utilised in physiotherapy. Ethical guidelines for the use of CFs to enhance placebo effects should be developed, and education on placebo and nocebo effects, including into healthcare ethics, should be integrated into physiotherapy training and continuing education. Future research directions could focus on developing placebo controls to better evaluate the effectiveness of physiotherapy interventions.

R É S U M É D E L A T H È S E

Cette thèse explore le potentiel de la kinésithérapie à s'enrichir des études sur le placebo et à contribuer à ces dernières. Elle soutient que les études sur le placebo peuvent offrir des informations précieuses sur la façon dont les interventions en kinésithérapie peuvent être optimisées au bénéfice du patient. La thèse rapporte les résultats de trois études distinctes examinant le cas des traitements placebo puis des facteurs contextuels (CFs).

La première étude est une étude randomisée contrôlée de non-infériorité comparant l'efficacité d'un placebo ouvert (OLP) à un placebo associé au mensonge (DP) pour le soulagement d'une douleur expérimentalement induite chez des participants sains. Les résultats indiquent que les effets induits par l'OLP, lorsqu'il est accompagné d'une vidéo éducative, ne sont pas inférieurs à ceux induits par le DP. La seconde étude explore l'acceptabilité de ces deux formes de traitements (OLP et DP) par le biais d'entretiens semi-structurés avec huit participants de l'essai clinique précédemment mentionné. Les résultats suggèrent que l'acceptabilité des traitements relève de préférences individuelles. Certains considèrent l'efficacité comme un facteur déterminant pour décider si le traitement est acceptable, tandis que d'autres soulignent l'importance de respecter leur autonomie de décision et expriment leur préférence à ne pas être trompés, indépendamment de l'efficacité.

La troisième étude examine l'utilisation des CFs par les professionnels de santé par le biais d'une enquête en ligne diffusée dans des pays francophones européens. Les résultats révèlent que l'utilisation des CFs semble être davantage répandue que celle des traitements placebo. Les facteurs inclus dans les catégories de la relation thérapeutique et des caractéristiques du patient sont les plus souvent utilisées. Parmi eux, la communication est le plus fréquemment utilisé pour augmenter les effets placebo. Dans leur ensemble, les résultats obtenus soulignent la nécessité de poursuivre les recherches sur l'utilisation de CFs et de mettre en place un cadre éthique pour en garantir une utilisation adaptée.

Dans leur ensemble, les résultats de nos travaux laissent penser que des recherches supplémentaires sont nécessaires avant que les OLPs puissent être utilisés cliniquement en kinésithérapie. En outre, les enseignements en formation initiale et continue doivent intégrer des notions relatives aux effets placebo et nocebo, et les leviers de mobilisation de ces effets ne devraient être enseignés qu'accompagnés de notions d'éthique médicale. De futures de recherche devraient se concentrer sur le développement de traitements placebo contrôles spécifiques à la kinésithérapie afin de mieux en évaluer l'efficacité. comme la recherche, que cela soit par vos questions incessantes ou votre enthousiasme débordant pour vos travaux. C'est une expérience si riche de vous accompagner dans l'apprentissage de ce beau métier, vous observant au passage développer vos centres d'intérêts et votre esprit critique. Vous avez, par votre présence, donné du sens aux efforts que m'a demandés cette thèse. C'est toujours avec une immense fierté qu'on vous délivre vos diplômes ; la profession est entre de bonnes mains.

À mes confrères et consoeurs professionnels de santé avec qui j'ai régulièrement échangé sur l'effet placebo, vos retours du terrain ont été précieux pour nourrir mes réflexions.

À mes amis à qui j'ai régulièrement répété, soirs et week-ends : « j'peux pas, faut que je travaille » sans m'en faire le reproche, merci d'avoir tout de même partagé avec moi mes moments de détente. Vous m'avez permis de m'aérer l'esprit quand j'en avais besoin.

À ma famille que j'aime tant, merci d'avoir accueilli, à bras ouverts, ma présence en pointillées durant la thèse. À mon père, ma mère, mon frère, ma soeur, mes oncles, mes tantes, mes cousins, mes grands-parents, merci d'avoir développé ma curiosité au point d'en faire un métier.

Finalement, sans avoir besoin de vous nommer explicitement, beaucoup d'entre vous sont ici cumulards, vous retrouvant dans plusieurs des paragraphes ci-dessus.

Aux cumulards : j'aimerais dire merci, vous donnez du goût à la vie. Un remerciement tout particulier à Thomas et SaraEve, cumulards par excellence de ces remerciements.

Également à Camille, toujours présente depuis des années. Curieusement nos parcours académiques si différents se terminent à quelques jours d'écart avec chacun sa thèse.

Pour finir, j'aimerai dédier cette thèse à mon grand-père Michel Pariat, pour moi « Bonpapa », qui n'en voit pas le dénouement. Toi qui as toute mon admiration, j'aurais aimé partager ensemble la fin de cette thèse. J'aurais aimé t'en voir fier et te montrer que je m'efforce de cultiver en moi tes qualités. Physiotherapy was created as a profession approximately at the same time all around the world. Historical contexts and social pressures, such as the rise of chronic diseases among which tuberculosis, or global events such as World War I, highlighted the need for rehabilitation. The profession's history has been shaped by influential figures such as Mary McMillan, the "mother" of physical therapy [START_REF] Elson | The Legacy of Mary McMillan[END_REF],

Georgii Lind and Robin McKenzie. Yet, despite a (roughly) common date of birth, the physiotherapy profession as we know it today, has developed independently in every country, resulting in unique trajectories. As a result, the profession's evolution in each country reflects distinct cultural and historical contingencies explaining some of the variations between regions. Nicholls argues that physiotherapy needs to be "understood as a specific historical agent, rather than merely as an extension of, or handmaiden to, medicine" [START_REF] Nicholls | Physiotherapy and the shadow of prostitution: The Society of Trained Masseuses and the massage scandals of 1894[END_REF]. Physiotherapy itself, as a set of treatment techniques, has been around even longer. It was simply not practiced by what we now identify as the physiotherapist profession. Nowadays, although there is much in common between these rehabilitation professions, some differences are explained by their history. Lessons from the origins of the profession can illuminate current prevailing challenges.

Focusing on its history in France, it is challenging to pinpoint exactly where Gymnaste Médical, de Masseur-Kinésithérapeute et de Pédicure, 1946). The challenge is partly owed to the fact physiotherapy is the result of the merger of multiple professions. Furthermore, past techniques have inspired more than just current physiotherapy, and similarly, contemporary physiotherapy has not been shaped solely by its past techniques [START_REF] Monet | Construction historique d'une spécilisation médicale impossible: La kinésithérapie[END_REF]. However, one entry point to understanding the emergence of the profession is to explore the history of the treatments nowadays practiced by contemporary physiotherapists.

Although physical treatments have been used as long as medicine exists, a good place to start is 1780 when a landmark essay entitled "[Essay on the usefulness of movement, or of the different exercises of the body, and of rest in the cure of diseases]"2 was published by the surgeon Claude Joseph Tissot. This essay was a precursor of functional rehabilitation. Tissot describes the importance of exercise, rest, manual treatment and mobilisation manoeuvres. In this essay, he described key notions that shaped the development of physical treatment techniques3 such as the notions of active, passive and mixed exercises (or activities). He distinguishes military and Olympic gymnastics, which were commonplace, from medicinal gymnastics, tailored for patients. At the time, this was revolutionary. Located in this essay comes a deep conviction about the importance of movement: "[Movement is the soul of all nature; with it we begin our existence, we end it when it abandons us. It leads us to death by working to maintain our life]" 4 . A little under seventy years later, the word kinesitherapy 5 , literally meaning treatment through movement, was first suggested in an essay on movement as a treatment by Carl Augustus Georgii [START_REF] Georgii | Kinésithérapie, ou Traitement des maladies par le mouvement selon la méthode de Ling[END_REF]. In this essay, Georgii recounts the legacy of the man who first combined physical exercise and massage for medical purposes by creating Swedish Gymnastics: Pehr Henrik Ling.

Once again, focusing more exclusively on the emergence of the physiotherapy profession in France. During this period, physical treatments were neglected by the medical profession as they carried with them a "[smell of charlatanism because the public was long exploited by ignorant and cupid people]" [START_REF] Monet | Construction historique d'une spécilisation médicale impossible: La kinésithérapie[END_REF]. To add to this, physical treatments were sometimes a cover-up for illegal prostitution (Nicholls & Cheek, 2006;'The Massage Scandals.', 1899). In the beginning of the 20 th century, kinesitherapy, treating with movement, was grouped with electrotherapy, treating with electrical currents, to become [physiothérapie]. At the time in French,

[physiothérapie] was not defined as physiotherapy is now. It was simply the use of both physical agents and electricity as modes of treatment. As a demonstration of its establishment in France, the 3 rd international congress of physiotherapy was held in Paris in 1910. It included nearly 1000 congressmen with members of the French government and notably the president of the French Republic, Armand Fallières [START_REF] Monet | Emergence de la kinésithérapie en France à la fin du XIXe et au début du XXe siècle: Une spécialité médicale impossible : genèse, acteurs et intérêts de 1880 à 1914[END_REF]. As such, in France, kinesitherapy was born in the beginning of the 20 th century from a set of techniques with no obvious effect which doctors did not want to perform anymore. Kinesitherapy was a mixture of abandoned medical specialties and ancient practices (for example bonesetters) [START_REF] Monet | Emergence de la kinésithérapie en France à la fin du XIXe et au début du XXe siècle: Une spécialité médicale impossible : genèse, acteurs et intérêts de 1880 à 1914[END_REF]. What these practices shared was that they were believed to have little therapeutic benefit considering the time and effort they required. As such, they were seen as dishonourable for the medical profession to practice. Indeed, they were themselves facing a crisis both of number of professionals and of illegal practice 6 .

Following a period of "therapeutic nihilism" 7 (Shapiro & Shapiro, 1997b) during the 19 th century, scientific medicine emerged and as such in France, all treatments that were believed to have little therapeutic benefits were seen as dishonourable for the doctors who were more and more inclined to advocate the so-called therapeutic medicine [START_REF] Monet | Emergence de la kinésithérapie en France à la fin du XIXe et au début du XXe siècle: Une spécialité médicale impossible : genèse, acteurs et intérêts de 1880 à 1914[END_REF]. This is why kinesitherapy was born from a set of abandoned treatments with little therapeutic benefit. It was, at that time, no more than a set of 6 During this period in France, the medical profession also wanted to heavily regulate the practice of medicine.

As such, to limit charlatanism there was no other option that delegate the techniques they no longer wanted to perform to another regulated profession: the masseuse-nurses. This profession will later be at the origin of the profession of physiotherapists. 7 Therapeutic nihilism refers to the common scepticism, in that time, about the capacity of medicine to generally and significantly improve health [START_REF] Stegenga | Care and Cure: An Introduction to Philosophy of Medicine[END_REF] physical treatment techniques that were not considered to have much therapeutic value. Today, we could say that physiotherapy was born amidst techniques with no recognized therapeutic value but that may have been effective thanks to their capacity to harness placebo effects. As Shapiro and Shapiro pointed out, "until recently, the history of medical treatment is essentially the history of the placebo effect, because all medical treatments, with rare exceptions, were at best placebos, at worst unknowingly deadly" (Shapiro & Shapiro, 1997a). The relationship between physiotherapy and placebo studies will be the subject of this thesis. Before this, rehabilitation researchers were integrated within other sections and were under the control of medical sections. The organization may be said to serve the purpose of internal regulation of a scientific communities as defined by the American sociologist Robert Merton 9 [START_REF] Merton | The Sociology of Science: Theoretical and Empirical Investigations[END_REF].

1.1.2. C O N T E M P O R A R Y P H Y S I O T H E R A P Y I N F R A N C E Fast-
However, what does the recognition of being an autonomous section mean?

Nurses are currently in a similar professional dynamic as physiotherapists among the allied healthcare professions [START_REF] Lecordier | Recherche en soins infirmiers et paramedicaux, une question de point de vue disciplinaire[END_REF]. Nurse and sociologist Didier Lecordier claims that a profession and scientific discipline go hand-in-hand, and cannot be disassociated [START_REF] Lecordier | Recherche en soins infirmiers et paramedicaux, une question de point de vue disciplinaire[END_REF]. Ljiljana Jovic, also a nurse and sociologist, adds that nursing, as a professional discipline, has professional, educational and scientific roles.

As such, it does not interest itself only in the production of knowledge but also at how knowledge can aid practice. She states that a professional discipline is "[the reflection of the reciprocal influence between knowledge and practice]" [START_REF] Jovic | Les conditions d'émergence d'une discipline scientifique et professionnelle[END_REF].

Jovic suggests 5 conditions for the creation of a new discipline: specific knowledge, structured production and transmission of knowledge, a collective approach, environments for the dissemination of knowledge, a political understanding of the situation [START_REF] Jovic | Les conditions d'émergence d'une discipline scientifique et professionnelle[END_REF]. On this perspective, the creation of a professional discipline is the result not only of the production of knowledge but also of a social and political organisation [START_REF] Lecordier | Comment aborder la question de la discipline « sciences infirmières » en France?[END_REF].

These conditions are similar to what the sociologist of science Joseph Ben-David had theorised much earlier about how scientific disciplines are created. He insisted on the importance of a scientific identity for researchers which he understands as encompassing three conditions: researchers must conduct empirical work in their new 9 When defining sciences as an Ethos of Science through its ethic norms CUDOS. field, they must not have another identity and they must be a part of an on-going group of scientists rather than work as isolated individuals [START_REF] Ben-David | Social Factors in the Origins of a New Science: The Case of Psychology[END_REF]. The third point implies that scientists have students that identify themselves with this new scientific identity. As such, the role that is given to them by the academic institutions and more specifically its internal regulation, is foundational to the growth of a discipline [START_REF] Ben-David | Scientific Growth: Essays on the Social Organization and Ethos of Science[END_REF]. We can see here how the creation of the CNU91 may help foster conditions contributing to the development of knowledge in physiotherapy in France.

The emergence of new disciplines is not uncommon in the history of science and they all start by building upon existing knowledge gathered by other fields [START_REF] Jovic | Les conditions d'émergence d'une discipline scientifique et professionnelle[END_REF]. A notable example of this is psychology which emerged as a discipline from speculative philosophy and physiology in the 19 th century [START_REF] Ben-David | Social Factors in the Origins of a New Science: The Case of Psychology[END_REF]. This is also the case for nursing or physiotherapy building upon the production of other disciplines such as biology, physiology, neuroscience, psychology, and related fields. This can be said for any discipline seeking to settle within already established scientific academia: namely, they should integrate and be commensurate with an existing body of knowledge. Epistemologist Susan Haack's crossword metaphor 10 for scientific evidence 11 illustrates this well [START_REF] Haack | The Puzzle of 'Scientific Method[END_REF]. In her book first published in 1993 entitled "Evidence and Inquiry: Towards Reconstruction in Epistemology", Susan Haack compared scientific inquiry to a crossword puzzle, where new pieces are added through trial and error, gradually refining the overall picture [START_REF] Haack | Evidence and Inquiry: Towards Reconstruction in Epistemology[END_REF].

Each clue and answer are analogous to a hypothesis and its corresponding evidence.

Just as crossword puzzles require that individual clues and answers be consistent with one another, scientific inquiry requires that hypotheses and evidence be consistent with each other and with the broader body of knowledge in each field. The metaphor emphasizes the importance of building upon existing knowledge and understanding, 10 Metaphors have been argued to be pragmatic, interactive phenomenon and Quine adds they "flourish in playful prose and high poetic art but are vital also at the growing edge of science and philosophy" [START_REF] Haack | Dry Truth and Real Knowledge": Epistemologies of Metaphor and Metaphors of Epistemology[END_REF] where sometimes "there can be mutual reinforcement between an explanation and what it explains" [START_REF] Quine | The web of belief[END_REF]. Following the lead of such scholars, we will also take the liberty of sometime distilling metaphors into this manuscript. 11 Initially the metaphor only described scientific inquiry in relation to foundationalism but took on a broader explanation once published to also include the epistemology of scientific disciplines as "epistemologically distinguished" [START_REF] Haack | The Puzzle of 'Scientific Method[END_REF].

rather than starting from scratch each time. It also highlights the idea that scientific inquiry is an ongoing and collaborative process, in which different researchers can contribute different pieces to the puzzle. The trial-and-error process of adding new pieces to the crossword puzzle also highlights the iterative nature of scientific inquiry, as researchers continually refine their understanding of a particular phenomenon through successive rounds of testing and revision. Overall, Haack's crossword metaphor provides a memorable way of thinking about the complex and multifaceted process of scientific inquiry, and it has become widely used in the philosophy of science as a way of explaining the epistemological principles that underlie scientific research.

As noted, for medicine the shift in paradigm to a science-informed discipline happened much earlier than physiotherapy 12 . Notwithstanding, it is difficult to clearly establish when medicine went from being empirical to being scientific (Fagot-Largeault, 2012) 13 . Some refer to the landmark publication led by Sackett in 1992

discussing the now wide-spread model of evidence-based medicine [START_REF] Guyatt | Evidence-Based Medicine: A New Approach to Teaching the Practice of Medicine[END_REF]. Others, such as Archie Cochrane, might argue it began around 1950 with Sir Austin Bradford Hill introducing into healthcare the principles of the randomised controlled trials (RCTs) previously suggested by Ronald Fischer for agriculture [START_REF] Cochrane | Effectiveness & Efficiency: Random Reflections on Health Services[END_REF]. Even before that, in 1865, one might argue is the beginning of experimental medicine with Claude Bernard who strongly insisted that young doctors should be wary of clinical observations alone 14 [START_REF] Bernard | Introduction à l'étude de la médecine expérimentale[END_REF]. He stated trainees should instead complement their clinical observations with comparative experiments such as that carried out by Lint in 1757 [START_REF] Milne | Who was James Lind, and what exactly did he achieve[END_REF]).

12 This is true when we consider the dates at which the shift happened. However, relatively to its creation, the shift happened quite quickly for the physiotherapy profession. 13 Fagot-Largeault suggests three turning points: with Claude Bernard and the emergence of so-called "experimental medicine", after Claude Bernard with Evidence-Based Medicine, before Claude Bernard with numerical medicine giving an increasing importance to numeric figures. and cures his patients is inclined to believe that the cure is due to his treatment. Often doctors boast that they have cured all their patients by a remedy they have used. But the first thing they should be asked is whether they have tried to do nothing, that is, not to treat other patients, for otherwise how can we know whether it is the remedy or nature that has cured?]"

Once a discipline has emerged, it faces numerous challenges for it to persist [START_REF] Debout | Sciences des soins infirmiers: Réflexions épistémologiques sur le projet d'une discipline[END_REF][START_REF] Lecordier | Comment aborder la question de la discipline « sciences infirmières » en France?[END_REF]. It must build its foundations upon the production of specific knowledge useful to the population and in the case of a profession to its professional practice. It must also build its foundations on the study of research questions that are rooted in the needs of professional practice. The production of knowledge on this research object must bring forward the mobilisation and elaboration of concepts, models, and methods. In relation to these challenges, Schneider, building on philosopher and historian Thomas Kuhn's contributions, suggests 4 stages of a scientific discipline, each stage requiring specific researcher profiles, evaluation and development [START_REF] Kuhn | The Structure of Scientific Revolutions[END_REF][START_REF] Shneider | Four stages of a scientific discipline; four types of scientist[END_REF]. The first step is to introduce new objects and phenomena as a subject matter. For example, in physiotherapy, this could be the questions emerging from professional practice. Next, the discipline must develop tools and methods to study these objects and phenomena.

The third stage, the most productive one, consists in applying the tools and methods to the research object. Lastly, the fourth stage is to maintain, update and pass on the knowledge that has been developed.

Overall, we observe a growing recognition of science within physiotherapy, as evidenced by the increasing emphasis on its production and application in this field.

This is similar to the changes that occurred with the emergence of scientific medicine.

However, as with any other healthcare profession, physiotherapy is not a science in itself. It is first and foremost a profession. Its application relies on a combination of scientific knowledge, clinical reasoning, and practical skills. It draws on a range of existing scientific disciplines such as anatomy, physiology, biomechanics, neuroscience and exercise science.

1.1.3. P H Y S I O T H E R A P Y A S A T E C H N O L O G Y
Particularly striking is that the history of physiotherapy in France is marked by a significant shift in its practice. Initially, physiotherapy emerged from the relegation of treatment techniques that were considered useless when scientific medicine gained prominence. However, over time, physiotherapy has evolved into a critical component of modern healthcare. In contrast with two hundred years ago when doctors were debating the use of movement as a treatment, it has advanced; it also evolved compared to 73 years ago 15 with its professionalisation in France. Just as medicine has embraced an evidence-based model, physiotherapy in France in now striving to do the same. For example, the legal texts that currently regulate professional practice in France require physiotherapists to provide patients "[with conscientious and attentive care based on the acquired data of science]"(Article R4321-1 -Code de La Santé Publique -Légifrance, n.d.) 16 . As such, physiotherapy practice must be based on scientific evidence. Kell and Owen highlight how the evidence-based practice movement "challenged physiotherapists to discuss more overtly the ontological basis of its professional knowledge" [START_REF] Kell | Physiotherapy as a profession: Where are we now[END_REF]. This model requires healthcare providers to critically assess health knowledge, questioning the foundation of their epistemological beliefs and their therapeutic health concepts [START_REF] Bientzle | Epistemological beliefs and therapeutic health concepts of physiotherapy students and professionals[END_REF].

Several physiotherapists have tried to offer epistemological foundations for physiotherapy. Kerry did this by drawing from the philosophers of science Popper, Kuhn, Lakatos and Feyerabend (Kerry et al., 2008). Earlier 17 , a specific paradigm for physiotherapy was suggested by Noronen and Wikstrom-Grotell (Noronen & Wikstrom-Grotell, 1999). Lindquist et al. suggested three different professional identities: the empowerer (of patients), the educator and the treater. Each identity, it is argued, shapes how physiotherapists approach knowledge and practice [START_REF] Lindquist | Physiotherapy students' professional identity on the edge of working life[END_REF]. With a more empirical approach, Wikström-Grotell et al. analysed over 400 abstracts from doctoral dissertations in physiotherapy in Denmark, Norway, Finland and Sweden. The results showed that Nordic doctoral dissertations in physiotherapy were clinically orientated relying mainly on quantitative methods and more rarely employing qualitative and mixed methods (Wikström-Grotell et al., 2018). Shaw and DeForge compared physiotherapists' "practice epistemology" 18 to a that of a bricoleur using all tools at his or her disposal, emphasising embracing multiple epistemologies [START_REF] Shaw | Physiotherapy as bricolage: Theorizing expert practice[END_REF]. The bricoleur characterisation 15 Here we used 2019 as the date for the recognition of the discipline in France and 1946 as the date for the creation of the physiotherapist state diploma, thus 73 years apart. 16 « Dès lors qu'il a accepté de répondre à une demande, le masseur-kinésithérapeute s'engage personnellement à assurer au patient des soins consciencieux, attentifs et fondés sur les données acquises de la science. » 17 Although physiotherapy as a discipline is nascent in France, it can be traced back to the 1980's in other regions and in particular Scandinavian countries. 18 Edwards and Richardson define practice epistemology as « theories about how knowledge is sought and applied in clinical practice » [START_REF] Edwards | Clinical reasoning and population health: Decision making for an emerging paradigm of health care[END_REF].

might be said to favour engagement with ontological and epistemological issues by encouraging physiotherapists to "embrace multiple epistemologies, discovering new ways of knowing" [START_REF] Shaw | Physiotherapy as bricolage: Theorizing expert practice[END_REF]. From this perspective, professional practice cannot be reduced solely to a method of producing knowledge, a science; but instead as a way of using and interacting with knowledge and its practical (i.e., clinical) applications.

Physiotherapy emerged from a given set of techniques and is now advancing closer to a science-informed practice. However, it cannot be considered a science itself.

Looking further into the distinction between techniques and science, the epistemologist Dominique Raynaud gave a detailed account of these notions [START_REF] Raynaud | Qu'est-ce que la technologie ? Éditions Matériologiques[END_REF]. He recounts the positions of several philosophers of science on the distinction between science, technique and technology which are illuminating when it comes to conceiving the advancement of physiotherapy as an evidence-based practice (Raynaud, 2016a).

Although (Raynaud, 2016a). These distinctions suggest it may be more accurate to describe healthcare not as a science but as a technology.

In line with this stance, Pinsault and Monvoisin suggest that physiotherapy is nowadays in continuity with so-called Bernardian theories common with other medical specialties [START_REF] Pinsault | Tout ce que vous n'avez jamais voulu savoir sur le thérapies manuelles[END_REF] Initially, physiotherapy mainly drew its foundations from the fields of anatomy, biomechanics and physiology. However, recent changes suggest moving from a biomedical paradigm to a biopsychosocial paradigm. One way to observe the impact of the arrival of the biopsychosocial model is to consider the sciences that physiotherapy draws from. Nowadays, physiotherapy still draws from biology, 20 Also attributed by Raynaud to Mario Bunge. 21 L'articulation entre la science (qui poursuit un but de connaissance) et la technologie (qui poursuit un but d'action sur le réel) peut servir de point de départ pour caractériser le raisonnement technologique.

anatomy, physiology but also from neurosciences and psychology 22 . The addition of these new sources of knowledge illustrates physiotherapy is more and more rooted in a biopsychosocial model. This is also outlined by the use of the International Classification of Functioning 23 (World Health Organization, 2001) in physiotherapy [START_REF] Allet | ICF: Clinical relevance for physiotherapy? A critical review[END_REF].

As healthcare professionals continue to prioritize evidence-based practice, demonstrating the effectiveness and value of physiotherapy interventions with compelling evidence is a major challenge for physiotherapists. In fact, in an editorial of Chartered Society of Physiotherapy's Magazine in 2008, it was argued that "if physiotherapy failed to demonstrate its worth to those who hold the public purse, the profession could find itself isolated and ignored" [START_REF] Kell | Physiotherapy as a profession: Where are we now[END_REF]. How could physiotherapy demonstrate its worth? This can be done by embracing its shift from a set of techniques to a technology, and therefore finding justifications to physiotherapy interventions in healthcare and as such improve the effect of our interventions. One straightforward 24 strategy could be to seek evidence for the specific effects of interventions. Some authors refer to this as the 'cure' in healthcare [START_REF] Jecker | Separating care and cure: An analysis of historical and contemporary images of nursing and medicine[END_REF]. This is already the main subject of study in most research. However, another strategy, complementary to the first although currently less popular in physiotherapy research, is to study the other effects related to interventions. This is sometimes referred to as the 'care' in healthcare [START_REF] Jecker | Separating care and cure: An analysis of historical and contemporary images of nursing and medicine[END_REF]. The context of care has been the subject of much research in fields such as medicine or psychology.

Recent development of research on the placebo effect gives reasonable insights into how the context of care may influence health outcomes. 22 Here we distinguish psychology from clinical psychology which can be considered a technology applying knowledge from several sciences such as psychology, biology, or even some less scientific sources such as Freud's psychoanalysis (which according to Bunge would in turn transform it back into a technique and not a technology). 23 As opposed to the International Classification of Diseases (World Health Organization, 1992) which is closer to the biomedical understanding of diagnostic and treatment.

P L A C E B O C O N C E P T S

Few concepts in medicine are both as widely embedded and contentious as placebo. Grunbaüm, in his landmark article on the topic [START_REF] Grünbaum | The placebo concept in medicine and psychiatry[END_REF], describes it as a real "Tower of Babel". To prevent the "tower" from collapsing on itself, the conceptual framework developed here will aim to anchor solid foundations for the rest of the thesis. We'll briefly explore current placebo concepts for this manuscript and discuss some conceptual variations giving an overview of disagreements surrounding them 25 . This groundwork will be necessary before exploring, in greater detail, how physiotherapy research could be informed by placebo studies.

1.2.1. P L A C E B O C O N T R O L S
Although placebo treatments have been used throughout time in clinical settings 26 , the reason they are popularly conceptualized is due to their omnipresence as controls in clinical experimentations and trials. Annoni recounts historical moments in which the deceptive use of inert substances was used to evaluate treatment effects [START_REF] Annoni | Better than nothing: A historical account of placebos and placebo effects from modern to contemporary medicine[END_REF]. One of the earlier examples of this was the experimentation regarding Mesmer's claim of an "animal fluid". In 1784, the French King Louis XVI commissioned a scientific report from a group led by Benjamin

Franklin including notable scientists such as Antoine de Lavoisier. Later, blind controls were used to evaluate other popular claims of effectiveness such as for Hahnemann's homeopathy [START_REF] Annoni | Better than nothing: A historical account of placebos and placebo effects from modern to contemporary medicine[END_REF]. Each time the treatment failed to outperform the deceptive control the observed effects were attributed to the patient's "imagination". Progressively, the use of inert treatments -placebo treatments -gained popularity as useful tools to compare treatments to [START_REF] Annoni | Better than nothing: A historical account of placebos and placebo effects from modern to contemporary medicine[END_REF].

After the Second World War, medical research adopted the components of the double-blind RCTs as a standard for evaluating treatment effect. These features included blinded assessment, random assignment to comparable groups, and the use of inferential statistics [START_REF] Kaptchuk | Powerful placebo: The dark side of the randomised controlled trial[END_REF]. The placebo treatment became the "emblem of all the healing occurring in the disguised "no-treatment" arm" [START_REF] Kaptchuk | Powerful placebo: The dark side of the randomised controlled trial[END_REF].

At that time, the placebo effect itself was held responsible for any effect taking place in the control group. Kaptchuk suggests this conflation was used as a justification for the use of randomisation in a sceptical medical community at the time [START_REF] Kaptchuk | Powerful placebo: The dark side of the randomised controlled trial[END_REF]. After the RCT became accepted, a treatment had to perform better than a placebo to be deemed effective.

One of the first accounts of modern-day placebo research is the "Conferences on therapy" that took place in Cornwell University in 1946. During these conferences, a shift from suggestion and imagination to placebo effect took place [START_REF] Annoni | Better than nothing: A historical account of placebos and placebo effects from modern to contemporary medicine[END_REF].

Closely following, in landmark article "The powerful Placebo" written in 1955, the American anaesthesiologist Henri Beecher claimed that 35,2% of patients across 15 clinical trials had experienced therapeutic benefits from placebo treatments [START_REF] Beecher | The powerful placebo[END_REF]. Beecher argued that the placebo could "produce gross physical changes"

including "objective changes at the end organ which may exceed those attributable to potent pharmacological action." Not very surprisingly, many readers understood his estimations as the magnitude of the placebo effect. Yet, this is not the case as

Beecher's study suffered several important flaws [START_REF] Kienle | The powerful placebo effect: Fact or fiction[END_REF]) which we will shortly explore. Additionally, Beecher presented the placebo effect as a "single and stable power that behaved in a consistent manner" and, exaggerated its power in an attempt, Kaptchuk suggests, to increase acceptability of the RCT [START_REF] Kaptchuk | Powerful placebo: The dark side of the randomised controlled trial[END_REF]. This was done by overlooking many other effects present in the control group that we will now turn to.

1.2.2. D I F F E R E N T I A T I N G T H E P L A C E B O R E S P O N S E A N D P L A C E B O E F F E C T S
Although Beecher had aggregated all effects taking place when patients received a placebo treatment, since then, researchers have further revised and refined these concepts. To distinguish them it is necessary to differentiate between the placebo response and the placebo effect which are still to date the source of much confusion.

In 2018, an expert consensus defined the placebo response to include "all health changes that result after the administration of an inactive treatment" [START_REF] Evers | Implications of placebo and nocebo effects for clinical practice: Expert consensus[END_REF]. This includes spontaneous evolution and regression to the mean. The source of the confusion between placebo response and effect could be due to how placebo treatments are used in RCTs as shown in Figure 1. Complicating matters further, some authors describe the placebo response as synonymous with non-specific effects [START_REF] Kleijnen | Placebo effect in double-blind clinical trials: A review of interactions with medications[END_REF][START_REF] Roberts | The power of nonspecific effects in healing: Implications for psychosocial and biological treatments[END_REF]. This difference can be sometimes only semantic and other times highlight underlying conceptual differences (see Section 1.2.4) [START_REF] Gøtzsche | Is there logic in the placebo?[END_REF].

1.2.3. P L A C E B O A N D N O C E B O E F F E C T S
Owing to the function of RCTs, it was not necessary to understand the black box of effects that properly can be called the placebo response. This patchwork of effects was only useful in the necessity of subtracting it from the effects of the treatment to explore its potential potency as suggested by Figure 1. However, starting in the latter half of the Twentieth century, scientists tried to understand how placebo treatments could still produce an effect even though the constituents of the treatment were therapeutically inert. This way of perceiving placebos seemed to give rise to an oxymoron: an effect out of nothing [START_REF] Kelley | Lumping and splitting: Toward a taxonomy of placebo and related effects[END_REF]. This brought forth the need to reconceptualise placebo effects as something more than the effect of an "empty" pill.

It was the starting point for interest in the mechanisms of the placebo effect.

In his historical review, Annoni describes this as one of the notable epistemological shifts in the last 50 years of placebo research [START_REF] Annoni | Better than nothing: A historical account of placebos and placebo effects from modern to contemporary medicine[END_REF]. Seeking

to understand what was happening within the placebo response was the first shift, he argues. Elaborate study designs drawing from the principles of the RCT were now attempting to open the black box of effects in the control group. This was done by looking at mechanisms of the placebo effect, using no-treatments groups or using hidden-open treatment administration designs [START_REF] Benedetti | Open versus hidden medical treatments: The patient's knowledge about a therapy affects the therapy outcome[END_REF]. These experiments led to the understanding that there may be many placebo effects and, contrary to Beecher's assumption, there was not a unique stable placebo effect across all contexts.

In 2018, an expert consensus proposed placebo and nocebo effects refer "to the changes specifically attributable to placebo and nocebo mechanisms, including the neurobiological and psychological mechanisms of expectancies" [START_REF] Evers | What should clinicians tell patients about placebo and nocebo effects? Practical considerations based on expert consensus[END_REF].

Placebo effects refer to positive expectancies prompting beneficial health changes, and nocebo effects to negative expectancies causing negative health changes. There are now thought to be several neurobiological mechanisms underpinning the placebo effect as shown in Figure 2 (Benedetti et al., 2011a). In addition, the use of functional imaging has contributed greatly to identify specific neurobiological pathways of placebo effects [START_REF] Zunhammer | Meta-analysis of neural systems underlying placebo analgesia from individual participant fMRI data[END_REF]. Placebo effects may provide meaningful conditions common that are commonly presented in physiotherapy practice such as pain analgesia [START_REF] Finniss | Placebo analgesia-Understanding the mechanisms and implications for clinical practice[END_REF] as well as in movement disorders such as Parkinson's disease (de la [START_REF] De La Fuente-Fernández | Expectation and dopamine release: Mechanism of the placebo effect in Parkinson's disease[END_REF] and physical performance [START_REF] Hurst | Patient satisfaction with musculoskeletal physical therapy care: A systematic review[END_REF]. However, as the foregoing commentary strongly demonstrates, there are still many disagreements surrounding the definition of placebo effects (C. Blease, 2018; C.

Blease [START_REF] Blease | Overcoming disagreement: A roadmap for placebo studies[END_REF]. One of the most contentious issues is the amalgam of placebo effects and responses presented earlier. Similarly, conflation of several semantic meanings behind the term placebo has also led to disagreements and confusions [START_REF] Sussex | Describing placebo phenomena in medicine: A linguistic approach[END_REF]. For example, conflation of the term placebo as a control and placebo in a clinical context, meaning a treatment not known to work but still given to patients, is problematic since the term functions differently in distinctive contexts (C. R. [START_REF] Blease | The role of placebos in family medicine:'Implications of evidence and ethics for general practitioners[END_REF]. To this end, some authors suggest changing the placebo terminology in hopes this will resolve conceptual disputes by providing a blank canvas upon which to build [START_REF] Turner | Placebos' and the logic of placebo comparison[END_REF][START_REF] Turner | What are the benefits of a new placebo language?[END_REF]. Alternate terms have been suggested such as response expectancy [START_REF] Kirsch | Response expectancy and the placebo effect[END_REF], the meaning response [START_REF] Moerman | Deconstructing the placebo effect and finding the meaning response[END_REF], context effects [START_REF] Di Blasi | Influence of context effects on health outcomes: A systematic review[END_REF] or positive care effect (C. [START_REF] Blease | The principle of parity: The 'placebo effect' and physician communication[END_REF][START_REF] Louhiala | Randomised Controlled Trials May Underestimate Drug Effects: Balanced Placebo Trial Design[END_REF]. Although all these alternatives pinpoint problematic features of the term placebo, Blease and Annoni suggest none justify overhauling the current terminology (C. [START_REF] Blease | Overcoming disagreement: A roadmap for placebo studies[END_REF]. Going further than terminological changes, some say the concept itself is flawed, has become too broad [START_REF] Miller | Reining in the placebo effect[END_REF], doesn't exist [START_REF] Szawarski | The concept of placebo[END_REF], requires change or should be abandoned [START_REF] Traeger | The effect of nothing? Time to abandon the concept of placebo[END_REF][START_REF] Turner | Placebos' and the logic of placebo comparison[END_REF][START_REF] Turner | What are the benefits of a new placebo language?[END_REF] 27 .

To date, Blease argues that there is room for optimism since, despite the conflict and dissent, there is "considerable underlying agreement about definitional matters" when it comes to placebo effects (C. [START_REF] Blease | Consensus in placebo studies: Lessons from the philosophy of science[END_REF]. Placebo effects are widely considered to be genuine psychobiological effects that engage perceptual and cognitive processes to elicit therapeutic benefits [START_REF] Kaptchuk | Placebo effects in medicine[END_REF]. It is variously proposed that the placebo effect might be usefully harnessed in clinical settings [START_REF] Miller | Reining in the placebo effect[END_REF].

1.2.4. C O N T E X T U A L F A C T O R S
Another important shift in placebo research, argues Annoni, arose when researchers sought to understand the key determinants of the placebo effect. This was pivotal in understanding its modulation [START_REF] Annoni | Better than nothing: A historical account of placebos and placebo effects from modern to contemporary medicine[END_REF]. It led to understanding that the characteristics of a treatment as well as other contextual cues of the clinical encounter are important in eliciting placebo effects. It is believed that these cues trigger placebo and nocebo effects via mechanisms of patient expectations and conditioning. Benedetti suggested that the placebo "is not the inert substance alone, but rather its administration within a set of sensory and social stimuli that tell the patient that a beneficial treatment is being given" (Benedetti et al., 2011a). These cues have been referred to as contextual factors (CFs) and have been divided into five categories: patient characteristics, clinician characteristics, the nature of the treatment, healthcare setting features and the patient-clinician relationship including verbal and non-verbal communication [START_REF] Bernstein | Putting the 'art' into the 'art of medicine': The under-explored role of artifacts in placebo studies[END_REF][START_REF] Claridge | Drugs and human behaviour[END_REF][START_REF] Di Blasi | Influence of context effects on health outcomes: A systematic review[END_REF][START_REF] Rossettini | Clinical relevance of contextual factors as triggers of placebo and nocebo effects in musculoskeletal pain[END_REF][START_REF] Testa | Enhance placebo, avoid nocebo: How contextual 249[END_REF] 28 .

It is worth noting that CFs can also have other effects on healthcare outcomes.

In addition to their direct effect as triggers of placebo and nocebo effects, they can have indirect effects by increasing satisfaction, reducing anxiety or providing 27 Traeger and Kamper wrote this in a letter to the editor to which the authors of the study replied to their rebuttals [START_REF] Carvalho | [END_REF]. 28 Not being able to find a copy of Claridge's book we trust Szawarski in her reporting of Claridge's words [START_REF] Szawarski | The concept of placebo[END_REF]). However, it seems better practice to attribute the words of Claridge to Claridge.

reassurance which in turn allow better physical health [START_REF] Street | How does communication heal? Pathways linking clinician-patient communication to health outcomes[END_REF]. In the case of physiotherapy for example, there is evidence that communication influences patient adherence to physiotherapist-prescribed home-rehabilitation [START_REF] Lonsdale | Communication skills training for practitioners to increase patient adherence to home-based rehabilitation for chronic low back pain: Results of a cluster randomized controlled trial[END_REF]. Regarding their direct effects, they might modulate placebo effects through expectations and conditioning and directly produce improvements. When reviewed systematically, interventions on communication provided significant but small effects on pain [START_REF] Mistiaen | The effect of patient-practitioner communication on pain: A systematic review[END_REF]. Unfortunately, due to the diversity of the interventions no meta-analysis could be conducted. In the case of the patient-clinician relationship, its overall effect on healthcare outcomes is small but significant with a standardised mean difference (Cohen's d) of 0.11 [START_REF] Kelley | The influence of the patient-clinician relationship on healthcare outcomes: A systematic review and meta-analysis of randomized controlled trials[END_REF].

Derived from these CFs, "contextual effects" is sometimes used to talk about placebo effects in everyday clinical care. In addition, Benedetti talks about placebolike effects for effects that are akin to placebo effects but without the use of placebo treatments [START_REF] Benedetti | Mechanisms of placebo and placebo-related effects across diseases and treatments[END_REF]. However, problematically, in recent years, several studies have used the term contextual effect as synonymous to placebo response. As such they proposed the term proportion of effect attributable to contextual effects (PCE) to study the fraction of the overall treatment attributable to the placebo response [START_REF] Hafliðadóttir | Placebo response and effect in randomized clinical trials: Metaresearch with focus on contextual effects[END_REF][START_REF] Tsutsumi | Proportion attributable to contextual effects in general medicine: A meta-epidemiological study based on Cochrane reviews[END_REF]Whiteside et al., 2017;[START_REF] Zou | Examination of overall treatment effect and the proportion attributable to contextual effect in osteoarthritis: Meta-analysis of randomised controlled trials[END_REF]. The findings from these studies suggest that overall, across all conditions, the proportion attributable to placebo response was 0.65 (95%CI 0.59 to 0.72) with high variability between studies [START_REF] Tsutsumi | Proportion attributable to contextual effects in general medicine: A meta-epidemiological study based on Cochrane reviews[END_REF]. In ailments common in physiotherapy, such as pain relief in fibromyalgia, the placebo response was responsible for 60% of the overall effect (95%CI 0.56 to 0.64) also with very high variability between studies (Whiteside et al., 2017). In osteoarthritis, on average 75% (95%CI 72% to 79%) of the overall treatment effect was due to the placebo response [START_REF] Zhang | The powerful placebo effect in osteoarthritis[END_REF][START_REF] Zou | Examination of overall treatment effect and the proportion attributable to contextual effect in osteoarthritis: Meta-analysis of randomised controlled trials[END_REF]. This highlights that the PCE is higher than average in conditions commonly presented in physiotherapy practice. However, it is important to keep in mind these studies look at the placebo response and not merely the placebo effect. Unfortunately, this creates, once more, a potential source for confusion.

Nonetheless, within this shaky tower of Babel, it is reassuring to see that there is sufficient agreement among researchers to pursue research on the placebo effect (C. [START_REF] Blease | Consensus in placebo studies: Lessons from the philosophy of science[END_REF]. However, it is also important to be cautious and attentive to nuanced, definitional differences that still persist and which may undermine research methodologies (C. [START_REF] Blease | Replication crisis and placebo studies: Rebooting the bioethical debate[END_REF].

1.3. P H Y S I O T H E R A P Y , C O N T E X T U A L F A C T O R S A N D P L A C E B O S T U D I E S
Section 1.1 suggested that placebo studies could be a valuable source of knowledge for physiotherapy. Following this, section 1.2 attempted to disambiguate several, often conflated, important placebo concepts. This section will now explore the link between placebo studies and physiotherapy research.

Firstly, it is important to note that placebo research is inter-disciplinary. Due to its prevalence in healthcare, it has been studied by several fields ranging from, among others, philosophy, psychology, medicine, history. For example, the international society advocating for placebo research founded in June 2014 29 is itself multi-disciplinary in nature. Interdisciplinary research aims to bring together experts from different scientific disciplines to provide a more comprehensive understanding of placebo phenomena. However, the success of such research depends on the ability of the researchers to collaborate effectively. For example, one of the main challenges of interdisciplinary research is avoiding redundancy in the findings or of researchers talking at cross purposes. The former can occur when each discipline focuses only on its area of expertise without considering the findings of other disciplines. This, in turn, may lead to researchers talking at cross purposes by perpetuating conceptual variations which may in turn create challenges to mutual learning, especially across disciplinary divides. Therefore, as the previous conceptual overview has emphasized, it is crucial to strike a critical attitude toward different perspectives and ensure that the research findings are collaborative, and not repetitive. Only then can an interdisciplinary approach be worthy of the name, yielding meaningful insights and advance scientific knowledge.

Secondly, the sociologist of science Joseph Ben-David highlights the importance of outsiders and role hybridisation for scientific growth [START_REF] Ben-David | Scientific Growth: Essays on the Social Organization and Ethos of Science[END_REF]. The psychologist Lilienfeld adds the need for "big-picture thinkers" to the list [START_REF] Lilienfeld | Psychology's Replication Crisis and the Grant Culture: Righting the Ship[END_REF]. In the case of role hybridisation, researchers have hybrid profiles; they bring methods from one discipline to another and therefore bring innovation. This is one of the strengths of interdisciplinary research. As such, when researching placebo effects, it is reasonable to assume that having several disciplines is beneficial to the scientific growth of the domain.

Lastly, exploring which fields of research are currently most heavily interested in placebo studies is useful. A recent bibliometric analysis from Weimer et al. 30 listed the main contributors to recent placebo research 31 represented in Figure 3. Among them we can find many psychologists (e.g., Colaguiri, Evers, Vase), clinical psychologists (e.g., Kirsch, Kelley, Rief), a philosopher (e.g., Blease) and academic physicians (e.g., Benedetti, Colloca, Meissner, Amanzio). According to this database, it seems the role of physiotherapists and physiotherapy is limited in placebo studies.

Testing this preliminary observation, searching the JIPS database for publications specifically studying physiotherapy, revealed, after screening titles and abstracts, only two relevant publications [START_REF] Hohenschurz-Schmidt | Avoiding nocebo and other undesirable effects in chiropractic, osteopathy and physiotherapy: An invitation to reflect[END_REF][START_REF] Rossettini | Context matters: The psychoneurobiological determinants of placebo, nocebo and context-related effects in physiotherapy[END_REF]. Undertaking the same in the PubMed database using the MeSH headings "Placebo Effect" and "Physiotherapy" or "Physical Therapy" added one extra article [START_REF] Stack | Physiotherapy: The ultimate placebo[END_REF]. Again, repeating the process in Google Scholar while completing the search with a snowball research strategy added seven more articles [START_REF] Bisconti | Understanding contextual factors effects and their implications for italian physiotherapists: Findings from a national cross-sectional study[END_REF][START_REF] Clemence | Developing the Ethics of Placebos in Physiotherapy[END_REF][START_REF] Rossettini | Clinical relevance of contextual factors as triggers of placebo and nocebo effects in musculoskeletal pain[END_REF][START_REF] Rossettini | The knowledge of contextual factors as triggers of placebo and nocebo effects in patients with musculoskeletal pain: Findings from a national survey[END_REF][START_REF] Rossettini | What physiotherapists specialized in orthopedic manual therapy know about nocebo-related effects and contextual factors: Findings from a national survey[END_REF][START_REF] Rossettini | What physiotherapists specialized in orthopedic manual therapy know about nocebo-related effects and contextual factors: Findings from a national survey[END_REF]. Of note among these articles, one editorial suggested physiotherapy could be considered the ultimate placebo [START_REF] Stack | Physiotherapy: The ultimate placebo[END_REF]. Three narrative reviews described the psychoneurobiological underpinnings of CFs relevant to physiotherapy [START_REF] Hohenschurz-Schmidt | Avoiding nocebo and other undesirable effects in chiropractic, osteopathy and physiotherapy: An invitation to reflect[END_REF][START_REF] Rossettini | Context matters: The psychoneurobiological determinants of placebo, nocebo and context-related effects in physiotherapy[END_REF][START_REF] Rossettini | Clinical relevance of contextual factors as triggers of placebo and nocebo effects in musculoskeletal pain[END_REF]. Four surveys described physiotherapists' knowledge about CFs [START_REF] Bisconti | Understanding contextual factors effects and their implications for italian physiotherapists: Findings from a national cross-sectional study[END_REF][START_REF] Rossettini | The knowledge of contextual factors as triggers of placebo and nocebo effects in patients with musculoskeletal pain: Findings from a national survey[END_REF][START_REF] Rossettini | What physiotherapists specialized in orthopedic manual therapy know about nocebo-related effects and contextual factors: Findings from a national survey[END_REF], 2018). Finally, a viewpoint by 30 Dr Weimer and Pr. Enck manually archive all articles regarding placebo and nocebo effects into a database for placebo research: the JIPS. Such an effort is crucial when a research object is interdisciplinary. 31 To do so, they analysed the JIPS database. One side-effect of this is that is contains articles referenced in the PubMed database. This excludes some literature such as philosophy, social sciences etc. However, a quick search of the most cited Google Scholar Profiles with the label "placebo" seem to confirm the description of the professions implicated in placebo research.

physiotherapist Mark Clemence describing placebo concepts concludes that "the profession has yet to develop a model of placebos and ethics relevant to its own clinical practice" [START_REF] Clemence | Developing the Ethics of Placebos in Physiotherapy[END_REF].

This rapid review suggests, at the very least, that physiotherapy is not currently well integrated into the interdisciplinary field of placebo studies -yet. Therefore, it seems apparent that few physiotherapists currently contribute to placebo research, and, in turn, there is scarce attention in placebo studies to physiotherapy. Of course, this brief literature review does not preclude the possibility that some physiotherapists may be contributing to placebo research independently of the actual field of physiotherapy. Notwithstanding, the interest in the present thesis is, in a preliminary sense, to begin to address this gap and to bridge these two fields.

Notably, other researchers have begun to consider similar limitations with respect to other health professions. For example, Annoni et al. find that the nursing profession is less studied in placebo research [START_REF] Annoni | Placebo studies and patient care: Where are the nurses[END_REF]). Yet, they argue that the responsibilities and proportion of nursing staff in the health processions is expected to increase in the forthcoming years. They also postulate, drawing on high levels of satisfaction with nurses, that there may be enhanced placebo effects when patients interact with nurses. Annoni and colleagues' reasoning for nursing also holds true for physiotherapy. In France, physiotherapists are already seeing an increase in their responsibilities with patients gaining direct access to physiotherapists without the need for physician referral as of January 2023 (Proposition de loi portant amélioration de l'accès aux soins par la confiance aux professionnels de santé, n.d.).

Patients also show high satisfaction and associated enhancers of placebo effects in physiotherapy care [START_REF] Bak Bødskov | High Patient Satisfaction with Examination by Advanced Practice Physiotherapists in an Orthopaedic Outpatient Shoulder Clinic: A Cross-Sectional Study Using Quantitative and Qualitative Methods[END_REF].

Additionally, physiotherapy may be more predisposed to be a source of potent placebo effects than many other health interventions 32 . Linde et al. notes that general practice physicians are "seeing patients for sometimes unclear, non-specific complaints or minor ailments as well as chronic chronically ill patients coming back from specialists without a fully satisfying therapy" [START_REF] Linde | How often do general practitioners use placebos and non-specific interventions? Systematic review and meta-analysis of surveys[END_REF]. The same is true of physiotherapy, and indeed, patients with these conditions or presenting such symptoms are often referred to physiotherapists. Further justification for exploring placebo effects in physiotherapy comes from its focus on quality-of-life 33 , the fundamental importance of touch in treatments [START_REF] Roger | Physiotherapists' use of touch in inpatient settings[END_REF][START_REF] Rothstein | Our identity and the power of touch[END_REF] and the high prevalence of subjective disorders as reasons for consultations in physiotherapy such as pain, musculoskeletal disorders, or improvement of quality of life 34 .

In summary, there are crucial reasons to believe it is important to extend placebo studies to physiotherapy and for physiotherapists to study placebo effects. Further support comes from the need for wider interdisciplinary research to advance scientific 32 Curiously, the term placebo is often attributed to the psalm 116 translated from the Latin « placebo Domino in regione vivorum » meaning « I shall please the Lord in the land of the living », Latin sentence itself a translation from the Hebrew sentence: « et'halekh liphnay adonai b'artzot hakhayim » meaning « I will walk before the Lord in the land of the living ». The Latin translation for this would then be « Deambulo ». Another amusing common point between physiotherapy (in French Kinésithérapie meaning treatment through movement) and the placebo effect's history. Thank you to Richard Monvoisin for pointing this out. [START_REF] Aronson | Please, please me[END_REF]; Monvoisin, 2020) 33 As illustrated above with the placebo given to the ICF in physiotherapy. 34 These are the missions cited by World Physiotherapy in their description of the profession (Policy Statement,

n.d.)
knowledge about placebo phenomenon and the prevalence of subjective disorders in physiotherapy that may make it particularly disposed to placebo effects. Knowledge about placebo effects could contribute to the evidence-base of physiotherapy going forward.

1.4. R E S E A R C H A I M
To recap: Physiotherapy in France originated as a set of techniques: physical treatments delegated by the medical profession when scientific medicine emerged (section 1.1). Medicine took the paradigmatic turn of becoming more scientific and evolved toward the current widely accepted evidence-based approach to treatment.

Nowadays, physiotherapy itself has also taken this turn and current best practice of physiotherapy is also one informed by scientific evidence. This is reflected by increasing integration of the professional curriculum to universities and manifested in France also by the creation of a CNU section in 2019. This evolution from its origins requires the profession to seek justifications to our interventions in healthcare leading to consider physiotherapy as a technology. This has led to a shift towards establishing evidence for the effectiveness of physiotherapy interventions through RCT and placebo-controlled trials.

However, improving the effectiveness of interventions can also be achieved by considering the context in which they are administered, including via the care provided to patients. Furthermore, research into placebo effects has the potential to identify how care can influence health outcomes, thereby improving healthcare outcomes through the placebo effect (section 1.2). Despite its potential, placebo knowledge seems to have been largely neglected in the field of physiotherapy (section 1.3). To establish its relevance, it is necessary to explore how placebo knowledge may contribute to physiotherapy practices, and how physiotherapy may mutually learn from placebo studies. Therefore, the goal of the present exploratory thesis is to begin to address the following research aim: How can placebo studies inform the practice of physiotherapy?

Given the fact there is little mutual exploration between the two fields, the thesis will attempt, in a preliminary way, to bridge this gap. Due to the considerable vastness of this research aim, the objectives of this thesis are modest: namely, to initiate exploration of this question through two overlapping objectives. First, to advance placebo studies in specific areas where gaps in research have been identified, and second, to explore how knowledge from placebo studies might be applied to physiotherapy. The thesis strives to achieve reciprocal learning in these two areas of research.

1.5. T H E S I S S T R U C T U R E
The research question is inherently complex, cross-disciplinary, and open-ended, giving rise to numerous subsidiary questions that can be argued in multiple ways. As a result, this thesis adopts an exploratory approach that aims to uncover how placebo effects can be leveraged to enhance healthcare, particularly in the field of physiotherapy. Recognizing that several approaches could be undertaken to this end, this thesis is solely focused on two main questions. Other approaches will be discussed as future research directions in section 5. From the overarching aim, and two objectives of the thesis, two research questions have been derived that are discussed in the present thesis:

Question 1.
Under which conditions should placebo treatments be used in physiotherapy?

Question 2.

How are contextual factors used in physiotherapy?

Reflecting on the overarching research question implies the need for different research perspectives. Additionally, given the nature of the topic, it was important to study the placebo effect in an interdisciplinary manner. This involved drawing upon insights from diverse fields, including psychology, philosophy, and physiotherapy, to develop a comprehensive understanding of the phenomenon. This also resulted in the use of various methodologies including survey research, quantitative research, and also qualitative research. Due to this approach, the most suitable way to present the results is in the form of an article collection of individual projects linked together by this thesis 35 . Part two: Experimental results will present

P A R T T W O : E X P E R I M E N T A L R E S U L T S 2. U S E O F P L A C E B O S A S S T A N D A L O N E T R E A T M E N T S 2.1. B A C K G R O U N D 2.1.1. P L A C E B O T R E A T M E N T U S E
The use of placebo treatments is not new although they were not necessarily conceived as such by practioners in the past. Curiously, one form of placebo treatments was sold (very expensively) as ground unicorn horn [START_REF] Czerniak | Placebo, a historical perspective[END_REF]. Placebos were also commonly used in France during the 16th century as tricks to debunk fake "possessions". Priests would administer ordinary water presented as holy water or holy water presented as normal water [START_REF] Kaptchuk | Placebos without deception: A randomized controlled trial in irritable bowel syndrome[END_REF]. The first non-religious use of the term placebo is believed to be in the landmark medical lexicon written in 1772 by William Cullen who described them as treatments given with no intent of curing the patient but "prescribed therefore in pure placebo", meaning to please [START_REF] Kerr | William Cullen and a missing mind-body link in the early history of placebos[END_REF]. Perhaps less recognized is that healers dating all the way back to medieval Egypt such as Qustā Ibn Lūqā had already started to grasp the effect of placebo treatments approximately seven hundred year before Cullen [START_REF] Wilcox | Qustā Ibn Lūqā's Physical Ligatures and the Recognition of the Placebo Effect[END_REF]. The term was added to the medical lexicon by Hooper and Quincy's Medical dictionary of 1817 defining placebo as "an epithet given to any medicine adapted more to please than benefit the patient" [START_REF] Hooper | Quincy's Lexicon-medicum: A new medical dictionary, containing an explanation of the terms in anatomy[END_REF].

To this day, one of the main predictors of the decision to prescribe medication is the physician's belief that patients expect a prescription [START_REF] Britten | The influence of patients' hopes of receiving a prescription on doctors' perceptions and the decision to prescribe: A questionnaire survey[END_REF][START_REF] Md Rezal | Physicians' knowledge, perceptions and behaviour towards antibiotic prescribing: A systematic review of the literature[END_REF]. However, physicians may overestimate patient's expectations [START_REF] Lado | Influence exerted on drug prescribing by patients' attitudes and expectations and by doctors' perception of such expectations: A cohort and nested case-control study[END_REF]. This can lead to the prescription of treatments that have no indication in the given clinical setting but are delivered more to please the patient. For example, when looking at why primary care providers would use placebo treatments, in one study in Switzerland, close to two-third of practitioners replied doing so was "to comply with the requests of the patient" [START_REF] Fässler | Use of placebo interventions among Swiss primary care providers[END_REF].

Another study reported that those patients who are considered more difficult or more demanding were more likely to receive a placebo [START_REF] Fässler | Frequency and circumstances of placebo use in clinical practice-a systematic review of empirical studies[END_REF].

Nowadays, placebo treatments are believed to be widespread [START_REF] Fässler | Frequency and circumstances of placebo use in clinical practice-a systematic review of empirical studies[END_REF][START_REF] Linde | How often do general practitioners use placebos and non-specific interventions? Systematic review and meta-analysis of surveys[END_REF]. A recent meta-analysis found general practitioners' use of placebo treatments in the last year ranged from 46% to 95%. However, there was a very high heterogeneity between studies included as shown in Figure 5. Surveys investigating placebo use often distinguish two cases: pure and impure placebos [START_REF] Brody | The Lie That Heals: The Ethics of Giving Placebos[END_REF]. Pure placebo treatments which are understood as interventions with no specific therapeutic effect on the organism nor the symptom.

Such examples could be low doses of sugar, low doses of caffeine, or an even more inert component such as cellulose which humans don't digest. In physiotherapy, such examples could be an chemically inert cream or saline cream or electrotherapy which the physiotherapists doesn't turn on, or forgets to activate [START_REF] Stack | Physiotherapy: The ultimate placebo[END_REF]. On the other hand, impure placebo are treatments that are believed to incorporate an active component through their mode of transmission, but which that active component is not believed to have any effect on the given symptom.

Some authors prefer to refer to impure placebos as non-specific therapies because some definitions also include interventions with unclear or unproven specific effects [START_REF] Linde | How often do general practitioners use placebos and non-specific interventions? Systematic review and meta-analysis of surveys[END_REF]. The use of impure placebos far outnumber the use of pure placebos [START_REF] Linde | How often do general practitioners use placebos and non-specific interventions? Systematic review and meta-analysis of surveys[END_REF], with one survey finding prescription by doctors at least once in their career of up to 97% for impure placebos and only 12% for pure placebos [START_REF] Howick | Placebo use in the United Kingdom: Results from a national survey of primary care practitioners[END_REF]. This usage appears to be particularly prevalent in primary care settings whereas pure placebos seem to be more common in hospital settings [START_REF] Fässler | Frequency and circumstances of placebo use in clinical practice-a systematic review of empirical studies[END_REF]. Commonly used impure placebo include over-the-counter analgesics, vitamins or, less frequently, sedatives or antibiotics [START_REF] Tilburt | Prescribing 'placebo treatments': Results of national survey of US internists and rheumatologists[END_REF].

There are instances where non-indicated physiotherapy was identified as one form of impure placebo physicians could prescribe [START_REF] Howick | Placebo use in the United Kingdom: Results from a national survey of primary care practitioners[END_REF][START_REF] Hróbjartsson | The use of placebo interventions in medical practice-a national questionnaire survey of Danish clinicians[END_REF]. This may arise when physicians refer to a physiotherapist when treatment is not indicated. One example of this is found in Table 1 where up to 60% of physicians reported already prescribing physiotherapy as a placebo. In physiotherapy, examples of impure placebos are abundant. For example, in shoulder pathologies, they include laser therapy, extracorporeal shockwave therapy, pulsed electromagnetic energy, and therapeutic ultrasound [START_REF] Pieters | An Update of Systematic Reviews Examining the Effectiveness of Conservative Physical Therapy Interventions for Subacromial Shoulder Pain[END_REF]. For pain relief, manual therapy is also sometimes considered impure placebo [START_REF] Bialosky | Placebo response to manual therapy: Something out of nothing?[END_REF][START_REF] Bialosky | Placebo mechanisms of manual therapy: A sheep in wolf's clothing?[END_REF][START_REF] Puentedura | Combining manual therapy with pain neuroscience education in the treatment of chronic low back pain: A narrative review of the literature[END_REF].

Notably, impure placebos, due to their active components, may carry individual and populational-level adverse effects. In the case of antibiotics, impure placebo use can significantly contribute to overprescribing. For example, Pouwels et al. found that 92% of consultations for bronchitis led to antibiotic prescription when only 13% of consultations required it [START_REF] Pouwels | Actual versus 'ideal' antibiotic prescribing for common conditions in English primary care[END_REF]. Moreover, the justification for using these treatments as impure placebo to promote positive psychological effects rather than simply being prescription errors is unclear [START_REF] Linde | How often do general practitioners use placebos and non-specific interventions? Systematic review and meta-analysis of surveys[END_REF]. It is believed that over-prescribing contributes to the increase of microbial resistance which is listed as one of the 10 major challenges healthcare will face according to the WHO [START_REF] Scheres | The Ten Threats to Global Health in 2018 and 2019. A welcome and informative communication of WHO to everybody[END_REF]. In the case of physiotherapy, both pure and impure placebos -32 -may also lead to maladaptive beliefs such as low back pain requires "adjusting" or "realigning" the spine [START_REF] Darlow | The association between health care professional attitudes and beliefs and the attitudes and beliefs, clinical management, and outcomes of patients with low back pain: A systematic review[END_REF][START_REF] Demoulin | THE MALADAPTIVE BELIEFS OF PATIENTS WITH LOW BACK PAIN. A NARRATIVE REVIEW[END_REF]. It is also worth adding, the pertinence of the concepts of pure and impure placebos is debated. One critic is the Finish medical philosopher and ethicist Pekka

Louhiala, who argues that the concepts make little clinical sense when considering treatments with uncertain effects [START_REF] Louhiala | Impure placebo is a useless concept[END_REF].

To recap: Placebo treatments are used widely in primary care. In some cases, referral to a physiotherapist can also be considered as a placebo intervention.

Additionally, although placebo use has not been specifically measured or prevalence explored in physiotherapy, as noted, numerous potential placebo treatments likely exist in physiotherapy practice.

D E C E P T I V E P L A C E B O S

When considering the conditions under which general practitioners report prescribing placebos, the most frequently chosen justification was that it "can be used as long as the physician and patient work together in partnership" [START_REF] Fässler | Use of placebo interventions among Swiss primary care providers[END_REF]. Paradoxically, however, in the same survey most placebo treatments were administered with patients being told either "this is a drug or a therapy" or nothing at all in 89% of pure placebo uses and 73% of impure placebo uses [START_REF] Fässler | Use of placebo interventions among Swiss primary care providers[END_REF]. Tilburt et al. also found that placebo treatments are most often administered unbeknownst to patients -that is, they are administered deceptively and often identified in the literature as deceptive placebos (DP) [START_REF] Tilburt | Prescribing 'placebo treatments': Results of national survey of US internists and rheumatologists[END_REF].

Even though some patients could benefit from placebo treatments, their use brings forth several ethical concerns regarding if and how they can be used clinically (Annoni, 2018b). When physicians consider the ethicality of prescribing DPs, Beauchamp and Childress' four principles of beneficence, non-maleficence, justice and respect for autonomy should be considered (F. L. [START_REF] Bishop | Placebo use in the UK: a qualitative study exploring GPs' views on placebo effects in clinical practice[END_REF].

Although DPs are often considered, from a clinician's perspective, to be unethical [START_REF] Fässler | Placebo interventions in practice: A questionnaire survey on the attitudes of patients and physicians[END_REF][START_REF] Howick | Placebo use in the United Kingdom: Results from a national survey of primary care practitioners[END_REF] from the point of view of ethicists things are not as clear cut. Supposing placebo treatments provide an actual therapeutic benefit 36 , the administration of a DP could be seen as a classic case of paternalism: a patient's autonomy is overridden for a therapeutic benefit which is in the patient's best interest. On these grounds, some medical ethicists suggest the use of deception when prescribing placebos is acceptable or may be acceptable in some limited cases [START_REF] O'neill | Paternalism and partial autonomy[END_REF]. Sokol even suggests a flowchart to help decide when deception could be, according to him, morally acceptable [START_REF] Sokol | Can deceiving patients be morally acceptable?[END_REF]. Foddy justifies DP use because, he argues, it does not infringe on any morally important form of autonomy and because the benefits of placebo far outweigh the risks which he considers to be non-existent 37 [START_REF] Foddy | A duty to deceive: Placebos in clinical practice[END_REF].

Other authors suggest the issue is not one of paternalism where autonomy is overruled for a benefit. Instead, they argue DPs can be administered while respecting patient autonomy [START_REF] Allen | A Kantian defence of placebo deception[END_REF][START_REF] Gold | The moral case for the clinical placebo[END_REF]. Gold and Lichtenberg also distinguish between lying to patients and deceiving them 38 [START_REF] Gold | The moral case for the clinical placebo[END_REF]. This distinction classifies a sentence accompanying a DP prescription such as "this treatment is morphine to help you get better" or "this manual therapy will realign your back" to be a lie; whereas saying "I believe this treatment will help you and think it's a good therapeutic option" would be a deception. They argue that the former would be a clear infringement upon patient autonomy when the latter would be acceptable as it's in the patient's interest [START_REF] Gold | The moral case for the clinical placebo[END_REF]. Deception is 36 This is a controversial point which will be further discussed in 4.1.1 37 This is a controversial stance as well brought forward by Foddy who does not look at indirect or long-term consequences of DPs as argued by Annoni: "The idea that placebos are "inert" and therefore "harmless," however, is misleading: deceptive placebos may harm individual patients and society in different and important ways" (Annoni, 2018b). 38 This distinction is borrowed from Carson [START_REF] Carson | Lying and Deception: Theory and Practice[END_REF] "not carried out to interfere with or obstruct the function of the will, but merely to make possible a means to the patient's ends" [START_REF] Allen | A Kantian defence of placebo deception[END_REF]. Such a means, it is argued, is only used to reach an otherwise unobtainable end 39 that is in the interest of the patient thus respecting the patient's will 40 and rendering it acceptable. Another situation where DPs are argued by Lichtenberg to be acceptable is when the patient's will does not respect the HCP's professional autonomy or when patients feel a benefit before having reached the required dose to reach specific effectiveness [START_REF] Lichtenberg | The ethics of the placebo in clinical practice[END_REF]. Here discontinuing the DP treatment, it is argued, could be considered unethical.

However, the idea that DPs are acceptable is not the dominant ethical position in health ethics: most authors argue against their use. For example, Schwab directly challenges Foddy's justifications. Firstly Schwab argues that the examples of deception are actually lies and secondly that the deception involved is in fact meaningful [START_REF] Schwab | When subtle deception turns into an outright lie[END_REF]. As such, claims such as "this treatment may help" should be considered deceptive when administering a DP because "in contemporary clinical settings patients may reasonably expect that all prescribed medicines have been tested

and approved for their specific efficacy" violating the HCP's duty of truthfulness (Annoni, 2018b). Furthermore the risk of deceiving or lying to patients may undermine trust in the doctor-patient relationship [START_REF] Schwab | When subtle deception turns into an outright lie[END_REF].

To administer treatments openly, Annoni discusses three possible solutions (Annoni, 2018b). The first is to neither use deceptive nor transparent disclosures.

This could for example be administering a placebo manual therapy while saying:

"there is research showing that this treatment could help reduce your pain with minimal side-effects." However, this statement, Annoni argues, does not respect the healthcare provider's duty to truthfulness as Schwab has also argued above. 39 In Allen's ideal placebo described as one where a DP is the best or only treatment option and supposing both the deception is required, and that placebo have actual therapeutic benefit. Both points are discussed in 4.1 40 This is also debatable. The previous section outlined situations where healthcare providers did not correctly predict what patients want. Although some literature, confirmed in study 3, show that patients prefer efficacy over autonomy, this is not absolute and some patients' will is first and foremost to be informed to exercise their own will rather than be deceived for a potential benefit even in Allen's ideal placebo situation (F. L. [START_REF] Bishop | When and why placeboprescribing is acceptable and unacceptable: A focus group study of patients' views[END_REF][START_REF] Druart | It's not my greengrocer, it's someone from the medical profession': A qualitative study regarding acceptability of deceptive and open-label placebo prescribing in France[END_REF].

The second option Annoni suggests would be to obtain "negative informed consent" or "authorized concealment." In these cases, patient could consent in advance to the use of placebo treatments. Examples of this could be situations where patients agree to receive DPs while not knowing when they would be administered. There are examples in which these uses of placebo treatments could complement physiotherapy care. For instance, an example could consist in adding one or two placebo pills to a 10-pill box of opioids. In this example, placebo treatments are used as dose-extenders.

In such a case they would be associated with active treatments to extend the effect of the treatment [START_REF] Colloca | Relieving pain using dose-extending placebos: A scoping review[END_REF]. This could be useful to limit total dose intake and thus reduce side-effects all while reducing treatment cost and limiting dose escalation. Such a strategy might be useful in the treatment of pain or Parkinson's disease where dose escalation proves a real challenge for rehabilitation. However, this solution also has limitations. Firstly, warning patients they may receive a placebo treatment in advance may lower their expectations which in turn reduces the usefulness of placebo treatments. Second, increasing suspicion of receiving a placebo treatment may also reduce patient compliance with effective medication and usual care.

Therefore, both these solutions are unsatisfactory (Annoni, 2018b). Lastly, Annoni suggests that placebos could be used openly in the form of open-label placebos (OLPs) (which we will turn to, next). Overall, DPs are often not ethically justifiable and their use in physiotherapy is no exception. Annoni concludes that it is impossible to prescribe DP while respecting patient autonomy concluding: either placebos are to be administered openly or paternalism needs to be, independently, morally justified (Annoni, 2018a).

O P E N -L A B E L P L A C E B O S

Although many investigators have discussed the ethicality of using DP, their main ethical pitfall is linked to the need to deceive patients to administer them and the infringement upon patient autonomy this necessitates. Underlying this ethical concern, is the notion that deception is necessary to elicit the placebo effect (F. L. [START_REF] Bishop | Placebo use in the UK: a qualitative study exploring GPs' views on placebo effects in clinical practice[END_REF] and is, as such, deemed unethical by most primary care practitioners [START_REF] Howick | Placebo use in the United Kingdom: Results from a national survey of primary care practitioners[END_REF]. On this view, should patients become aware of the inert nature of the treatment they received, the placebo effect would vanish.

However, as early as 1965, and later on in 2003, pioneering authors proposed that maybe this was not the case after all [START_REF] Aulas | Efficacy of a non-blind placebo prescription[END_REF][START_REF] Park | Nonblind Placebo Trial: An Exploration of Neurotic Patients' Responses to Placebo When Its Inert Content Is Disclosed[END_REF].

More recently in 2010, Kaptchuk et al., in a landmark trial, showed that deception did not seem to be necessary to elicit placebo effects [START_REF] Kaptchuk | Placebos without deception: A randomized controlled trial in irritable bowel syndrome[END_REF].

Combined, this research suggests that honestly administered placebos, so called OLPs, could present a solution to the ethical conundrum of administering placebo treatments. Multiple uses in physiotherapy can be imagined. To illustrate: placebo treatments could also be interesting in situations where other treatments are proscribed; for example, among pregnant women who are limited in their drug intake due to the potential adverse effects of some drugs on the foetus: in the case of low back pain during pregnancy placebo treatments could complement physiotherapy treatment. Other situations where this could be useful include, for example, whereby pain may prevent patients from performing certain exercises or movements. In rehabilitation this could arise in the case of fibromyalgia or post-operative conditions.

Using an OLP in such a case may allow to reduce the acute pain just enough to carry out the rehabilitation care for long-term benefits.

However, Annoni continues stating "it is still unclear whether open-label placebos are as effective as DPs, or whether they imply a trade-off between veracity and effectiveness" (Annoni, 2018b). This is a research gap that will be necessary to probe further before we can resolutely consider clinical applications of placebo treatments in physiotherapy.

A R T I C L E S 1 & 2 : P L A C E T H I C S T U D Y

This study resulted in two publications with distinct objectives. The first is a protocol article where we presented the methodological considerations pertaining to in healthy subjects". It is currently under review.

A R T I C L E 3

As stated, OLPs are proposed as an ethical means to circumvent deception when using placebo treatments. They might prove an effective way to use placebo treatments provided their effectiveness is demonstrated. Our results suggest they may perform as well as DPs. However, much of the literature on the ethicality of DPs was written by ethicists postulating, a priori, whether patients would or would not want to be deceived; OLPs have been considered more ethical mainly by those same authors (C. [START_REF] Blease | Are open-Label placebos ethical? Informed consent and ethical equivocations[END_REF]. In section 2.1.1 of the thesis, it was argued that healthcare provider's representations of patients' views and actual patient views show dissension.

For example, Fässler et al. reported that patients were 7.4 times more likely to accept a placebo treatment if it allowed to gain a therapeutic advantage through the placebo effect than to refuse; in contrast, physicians believed this ratio would be closer to 0.9 [START_REF] Fässler | Placebo interventions in practice: A questionnaire survey on the attitudes of patients and physicians[END_REF]. As such, the assumption that OLPs are acceptable should be explored more deeply to examine both OLP and DP acceptability. If physiotherapists are to offer OLPs to their patients, it is crucial to understand patient views on the matter. This is the research gap our second research project begins to address.

The third article was published in September 2022 in the British Journal of Health Psychology Volume 28 Issue 2 pages 273-290 under the title "''It's not my greengrocer, it's someone from the medical profession': A qualitative study regarding acceptability of deceptive and open-label placebo prescribing in France".

S U M M A R Y

From these results, we see that one major component of the acceptability of placebo treatments is effectiveness (Article 3) and that OLPs seems to be non-inferior to DP (Article 2). However, that doesn't mean placebo treatments are ready for clinical use in physiotherapy. For instance, participants in our study suggested, that placebo treatments seem acceptable when no other treatment is available. This is one of the challenges with placebo treatments: they may risk taking the place of other more effective interventions. Adding to this, ethical concerns over OLPs exist which will be discussed further in section 4.1.1. One example is the question of whether OLPs involve deception. Blease et al. argue this depends on the information given during the rationale (C. [START_REF] Blease | Are open-Label placebos ethical? Informed consent and ethical equivocations[END_REF].

Combined these findings and considerations invite us to inquire whether other existing, ethical ways of eliciting placebo effects in physiotherapy might be harnessed without relying on placebo treatments.

B A C K G R O U N D

P L A C E B O E F F E C T S W I T H O U T P L A C E B O T R E A T M E N T S

Although placebo use is widespread, as the discussion on CFs in section 1.2.4 emphasized, they may not be the only way to harness placebo effects in clinical practice. The idea of increasing placebo effects in everyday care is not new and has already been suggested for some time (Chaput de Saintonge & Herxheimer, 1994).

More recently, psychologist and placebo scholar Irving Kirsch summarized six lessons learnt from his research, and proposed the potential of enhancing the placebo effects in treatment [START_REF] Kirsch | The placebo effect revisited: Lessons learned to date[END_REF]. This view was also shared by a recent expert consensus which proposed clinicians should maximize placebo effects and minimize nocebo effects in everyday care [START_REF] Evers | Implications of placebo and nocebo effects for clinical practice: Expert consensus[END_REF][START_REF] Evers | What should clinicians tell patients about placebo and nocebo effects? Practical considerations based on expert consensus[END_REF]. Similarly, the American Medical Association has given the following recommendation in 2008: "Physicians can avoid using a placebo yet produce a placebo-like effect through the skilful use of reassurance and encouragement. In this way, the physician builds respect and trust, promotes the patient-physician relationship, and improves health outcomes" [START_REF] Bostick | Placebo use in clinical practice: Report of the American Medical Association Council on Ethical and Judicial Affairs[END_REF].

Interventions which benefit from the characteristic effect of the treatment as well as the incidental factors, in turn increasing the placebo effect, could be named superverums (Gaab et al., 2016). Brody gave examples of superverums such as "the sustained partnership approach, working with patients on the narratives they construct to explain illness, listening to patients, providing them with satisfactory explanations, expressing care and concern, and enhancing their sense of control" [START_REF] Brody | The placebo response. Recent research and implications for family medicine[END_REF]. The "skilful use of verbal communication" is also suggested as a way to increase placebo effects [START_REF] Annoni | Placebo effects and the ethics of therapeutic communication: A pragmatic perspective[END_REF].

To recap: these recommendations propose the use of placebo effects without placebo treatments as potential treatment enhancers 41 . Mechanistic research, outlined 41 This supposes that the placebo effect and treatment effect are additive. Recently, this postulate has been challenged. Several reviews have questioned the additive model and rather suggested an interactive model. As Kube and Rief state: "given that the evaluation of drug treatments in RCTs is based on the assumption of additivity, its violation has far-reaching consequences" [START_REF] Boussageon | How do they add up? The interaction between the placebo and treatment effect: A systematic review[END_REF][START_REF] Coleshill | Placebo and Active Treatment Additivity in Placebo Analgesia: Research to Date and Future Directions[END_REF][START_REF] Kube | Are placebo and drug-specific effects additive? Questioning basic assumptions of double-blinded randomized clinical trials and presenting novel study designs[END_REF]Lund et al., 2014;Vase, 2020). However, other reviews have found inconsistencies in examinations in section 1.2.3, has shown that placebo effects can foster genuine psychobiological effects that could in turn elicit therapeutic benefits. As then discussed in section 1.2.4, the placebo effect is now no longer considered merely the effect of an inert treatment but rather can be influenced by multiple factors in the context of treatment and care.

3.1.2. C O N T E X T U A L F A C T O R S
Various cues, presented in the introduction, which can be described as CFs could elicit, or influence the strength of placebo and nocebo effects. As previously noted in section 1.2.4, CFs can be classified in five categories: patient characteristics, clinician characteristics, patient-clinician relationship, the nature of the treatment and healthcare setting features [START_REF] Di Blasi | Influence of context effects on health outcomes: A systematic review[END_REF]. However, studies most often link CFs to expectations and not to placebo and nocebo effects and more generally healthcare outcomes.

Currently, most studies on CFs have focused on physicians. More recently, bridging physiotherapy and CFs, two reviews led by Italian physiotherapists have suggested that CFs could also arise in physiotherapy, leading to placebo effects [START_REF] Rossettini | Clinical relevance of contextual factors as triggers of placebo and nocebo effects in musculoskeletal pain[END_REF][START_REF] Testa | Enhance placebo, avoid nocebo: How contextual 249[END_REF]; these are presented in Figure 6 and will be detailed hereinafter.

of the additivity assumption concluding that to date "at least under some conditions the assumption of additivity does not hold" [START_REF] Coleshill | Placebo and Active Treatment Additivity in Placebo Analgesia: Research to Date and Future Directions[END_REF]. 

P H Y S I O T H E R A P I S T C H A R A C T E R I S T I C S

Patient's expectancies can be influenced by both the appearance and reputation of the physiotherapist. The perception of the professional's expertise, competency, qualification and level of training may influence patient's expectations, which in turn may augment or diminish placebo effects. For instance, Howe et al. suggested, in a RCT of 164 participants, that expectations and placebo effects were mediated by cues related to warmth and competency [START_REF] Howe | Harnessing the placebo effect: Exploring the influence of physician characteristics on placebo response[END_REF]. This may also arise in physiotherapy since perceived expertise is considered an important factor of quality of care for patients [START_REF] Baño-Aledo | Relevant patient perceptions and experiences for evaluating quality of interaction with physiotherapists during outpatient rehabilitation: A qualitative study[END_REF]. When patients are referred to physiotherapists by a physician, it seems possible that doctors' recommendations may also play a part in how patients perceive physiotherapists' expertise and the relevance of rehabilitation to their condition. Similarly, the professional's appearance also carries influence on expectations. The "white coat effect" for instance has been described as impacting patients' perceptions of physician confidence, trust and their openness in discussing sensitive matters [START_REF] Bernstein | Putting the 'art' into the 'art of medicine': The under-explored role of artifacts in placebo studies[END_REF]. In the case of physiotherapy, Mercer et al. showed that, in Canada, patients deemed physiotherapists with lab coats as the most professional. However, they preferred to visit physiotherapists wearing a tailored outfit, such as dressed with a shirt and a chino (Mercer et al., 2008). How factors such as dress might be successfully combined in physiotherapy to augment perceptions of both competence and warmth, is not yet understood.

In addition, the physiotherapist's belief in the treatment's effect may be important too. Gracely had shown this in a study of dentistry: in one group, dentists were told they would either be injecting fentanyl, naloxone or placebo and in the other group they were told they could only be injecting naloxone, or placebo. The results suggested that dentists convinced that they could not deliver effective treatment provided less pain relief than those who believed they could be injecting active fentanyl [START_REF] Gracely | Clinicians' expectations influence placebo analgesia[END_REF]. This seems to translate to physiotherapy, as there is evidence that, among patients with low back pain, beliefs regarding rehabilitation effectiveness were correlated to their therapist's own views about the effectiveness of the treatment [START_REF] Darlow | The association between health care professional attitudes and beliefs and the attitudes and beliefs, clinical management, and outcomes of patients with low back pain: A systematic review[END_REF].

P A T I E N T C H A R A C T E R I S T I C S

Regarding patient characteristics, as we've noted, expectations play a major role in placebo effects (Benedetti et al., 2011a). They have also been directly linked to healthcare outcomes: better expectations lead to better health outcomes [START_REF] Mondloch | Does how you do depend on how you think you'll do? A systematic review of the evidence for a relation between patients' recovery expectations and health outcomes[END_REF]. The same could be said for the trust patients feel regarding therapists [START_REF] Birkhäuer | Trust in the health care professional and health outcome: A meta-analysis[END_REF]. Positive or negative experiences in previous consultations can influence expectations [START_REF] Colloca | How prior experience shapes placebo analgesia[END_REF]. As such patient's perception and experience of care are crucial to take into consideration when analysing placebo effects [START_REF] Vase | Patients' direct experiences as central elements of placebo analgesia[END_REF].

Studies suggest satisfaction with physiotherapy care is determined more often by interpersonal elements of care and its process and organisation rather than by the results of the treatments itself (Hush et al., 2011). Irish physiotherapist O'Keefe and colleagues showed that not taking into account patient preferences had a negative impact on physiotherapist interactions [START_REF] O'keeffe | What influences patient-therapist interactions in musculoskeletal physical therapy? Qualitative systematic review and meta-synthesis[END_REF]. This could in turn contribute to nocebo effects. Patient age and gender also contribute to shape experience of care differently. Hush et al., in their review of the factors contributing to patient experience in physiotherapy, find that older patients tend to be more sensitive to access to services and to the effectiveness of communication (Hush et al., 2011). Similarly, patients with acute conditions were more sensitive to physiotherapist expertise, reputation, level of training and professional behaviour than those with chronic conditions who perceived the organization of care as more significant (Hush et al., 2011). The severity of the initial symptoms also modulated what patients expected of physiotherapy. A study showed a more sudden onset of pain or an increasing disability both lead to higher expectation of treatment relief (M. D. [START_REF] Bishop | Factors shaping expectations for complete relief from symptoms during rehabilitation for patients with spine pain[END_REF]. Regarding patient gender, the main predictors of satisfaction for male patients with neck or low back pain were physiotherapist features and treatment outcome, whereas female patients considered organizational and communication components of care more important [START_REF] Stenberg | Getting confirmation': Gender in expectations and experiences of healthcare for neck or back patients[END_REF].

P A T I E N T -P H Y S I O T H E R A P I S T R E L A T I O N S H I P

Rossettini and Testa group under this category many CFs that include the interaction between the physiotherapist and the patient including verbal and nonverbal communication, and the therapeutic alliance [START_REF] Testa | Enhance placebo, avoid nocebo: How contextual 249[END_REF]. A recent Delphi survey found that musculoskeletal practitioners, including physiotherapists, believed the patient-clinician relationship the most important category of CFs [START_REF] Sherriff | Musculoskeletal practitioners' perceptions of contextual factors that may influence chronic low back pain outcomes: A modified Delphi study[END_REF]. Kirsch suggests that optimising placebo effects can be achieved by taking more care in forming a therapeutic alliance and by spending more time with patients 42 [START_REF] Kirsch | The placebo effect revisited: Lessons learned to date[END_REF]. In physiotherapy, it seems the therapeutic alliance is a consistent predictor of low-back pain treatment outcomes [START_REF] Ferreira | The therapeutic alliance between clinicians and patients predicts outcome in chronic low back pain[END_REF]. This was supported by a RCT including 117 patients with low back pain:

Fuentes et al. found that an enhanced therapeutic alliance reduced pain intensity and improved muscle pain sensitivity [START_REF] Fuentes | Enhanced therapeutic alliance modulates pain intensity and muscle pain sensitivity in patients with chronic low back pain: An experimental controlled study[END_REF]. However, Babatunde et al.'s 42 Economical constraints on a healthcare system have a large role to play in the duration of consultations.

For instance, in France a physiotherapy consultation is set at 30 minutes and a physician consultation at a little under 15 minutes on average. However, although reducing consultation time with patients may allow a direct reduction of costs for the healthcare system, it could also prove to be cost-effective to enhance the placebo component of treatment while also improving the conditions of labour for healthcare providers. To date, too few studies allow to say this is the case [START_REF] Hamberger | Placebo economics: A systematic review about the economic potential of utilizing the placebo effect[END_REF].

scoping review of the literature nuances this as they conclude the therapeutic alliance has been studied "in a limited extent in the rehabilitation literature with conflicting frameworks and findings" [START_REF] Babatunde | Characteristics of therapeutic alliance in musculoskeletal physiotherapy and occupational therapy practice: A scoping review of the literature[END_REF].

Communication has been the focus of many empirical studies which demonstrate that verbal suggestions can generate placebo effects [START_REF] Vase | Factors contributing to large analgesic effects in placebo mechanism studies conducted between 2002 and 2007[END_REF][START_REF] Vase | Factors contributing to large analgesic effects in placebo mechanism studies conducted between 2002 and 2007[END_REF][START_REF] Voudouris | The role of conditioning and verbal expectancy in the placebo response[END_REF]. When congruent with a conditioning procedure, verbal suggestions can increase the placebo effect (Benedetti, Pollo, et al., 2003).

Additionally, a negative suggestion, incongruent with conditioning, can dispel the placebo effect (Benedetti, Pollo, et al., 2003;[START_REF] Corsi | When words hurt: Verbal suggestion prevails over conditioning in inducing the motor nocebo effect[END_REF]. As we will see, verbal communication not only includes what is said but also how it is said. A recent metaanalysis found that if communication conveys empathy and warmth it can improve health outcomes [START_REF] Howick | Effects of empathic and positive communication in healthcare consultations: A systematic review and meta-analysis[END_REF].

Relatedly, it has been shown that the effect of treatment depends on the information provided during the treatment administration. When a treatment's administration is hidden, its effect diminishes by approximately 50% in Amanzio et al.'s study [START_REF] Amanzio | Response variability to analgesics: A role for non-specific activation of endogenous opioids[END_REF]. The simple fact that patients expect to receive a treatment changes the overall treatment response [START_REF] Amanzio | Response variability to analgesics: A role for non-specific activation of endogenous opioids[END_REF][START_REF] Benedetti | Hidden administration of drugs[END_REF][START_REF] Colloca | Overt versus covert treatment for pain, anxiety, and Parkinson's disease[END_REF]. This highlights how placebos effects may arise in already prescribed treatments. In addition, nocebo effects may also occur. One such context is the disclosure of potential side-effects of treatments by practioners. In this case, disclosure of potential adverse effects could be self-fulling by risking increasing the likelihood of negative expectancies, and thereby adverse effects via nocebo effects.

On the other hand, concealing these potential side effects may be considered as undermining the duty to adequately inform patients about treatments. This was illustrated in the case of finasteride, a drug for benign prostatic hyperplasia. In about 15% of cases, finasteride is believed to induce adverse sexual effects such as erectile dysfunction or decreased libido. In one study, one hundred and seven patients were randomised into two groups: one group was informed of the potential side-effects of the treatment and the second were not. Results indicated that the participants in the group informed of potential uncommon side-effects reported significantly more sideeffects that the other groups (44% versus 15%) [START_REF] Mondaini | Finasteride 5 mg and sexual side effects: How many of these are related to a nocebo phenomenon[END_REF]).

Yet, verbal suggestions have also been studied in situations other than the disclosure of side-effects. This was the topic of an early study by [START_REF] Thomas | General practice consultations: Is there any point in being positive?[END_REF][START_REF] Thomas | General practice consultations: Is there any point in being positive?[END_REF]. He randomised 200 patients into 4 groups. Two groups would receive a consultation led in a "positive manner" with or without treatment and the last two received a "non-positive" consultation with or without treatment. Thomas found better results for patients receiving "positive" suggestions independently of whether they were treated or not. Since this study, many other studies have looked at the influence of verbal suggestions on healthcare outcomes. For instance, one noteworthy example is the study conducted by Varelmann et al. [START_REF] Varelmann | Can insights from placebo and nocebo mechanisms studies improve the randomized controlled trial?[END_REF]: 140 patients were divided in two groups during local anaesthetic injection. The only difference between groups was the words used to describe the injection. One group was told "you are going to feel a big sting and burn in your back now, like a bee sting;

this is the worst part of the procedure." The other group was told "we are going to inject the local anaesthetic that will numb the area where we are going to do the epidural anaesthesia and you will be comfortable during the procedure." The results

show that, not only was there significantly higher rates of pain reported during the injection in the nocebo suggestion group, but this difference in pain intensity carried over to the rest of the procedure. This is crucial for physiotherapy as communicating to patients represents up to twice as much time than hands-on treatment (L. [START_REF] Roberts | Communicating with patients: What happens in practice?[END_REF].

As noted, non-verbal behaviour, defined as behaviour without linguistic communication, is also something that can influence health outcomes (Mast, 2007).

They can convey positive expectations which seem to produce higher placebo effects.

Examples of this in the literature include smiling, strong tone of voice, more eye contact, more leaning towards the patient [START_REF] Daniali | A qualitative systematic review of effects of provider characteristics and nonverbal behavior on pain, and placebo and nocebo effects[END_REF]. On the other hand, negative behaviours such as no smile, monotonous tone of voice, no eye contact or leaning backward from the patient may lead to nocebo effects [START_REF] Daniali | A qualitative systematic review of effects of provider characteristics and nonverbal behavior on pain, and placebo and nocebo effects[END_REF]. Indeed, face expressions have been shown to influence pain processing and enhance placebo analgesia [START_REF] Valentini | Seeing facial expressions enhances placebo analgesia[END_REF]. Conversely, absence of smiling or looking away from the patient led to negative effects specifically during physiotherapy consultation [START_REF] Ambady | Physical therapists' nonverbal communication predicts geriatric patients' health outcomes[END_REF]. However, Mast warns that nonverbal cues can be interpreted differently depending on the situation. For example, a recent study "found that patient satisfaction was related to female gender stereotypical nonverbal behaviour (e.g., more gazing at patient, less interpersonal distance, softer voice, less looking at medical chart) for female physicians and that patient satisfaction was especially high if male physicians adhered to male gender stereotypical nonverbal behaviour (e.g., more interpersonal distance, more expansiveness, louder voice)" [START_REF] Mast | On the importance of nonverbal communication in the physicianpatient interaction[END_REF][START_REF] Schmid Mast | Disentangling physician sex and physician communication style: Their effects on patient satisfaction in a virtual medical visit[END_REF]. To summarize what clinicians could retain from research on nonverbal behaviours, Stickley suggest the acronym SURETY:

namely, "Sit at an angle"; "Uncross legs and arms"; "Relax"; "Eye contact"; "Touch";

"Your intuition" [START_REF] Stickley | From SOLER to SURETY for effective non-verbal communication[END_REF].

3.1.2.4. N A T U R E O F T H E T R E A T M E N T
Treatment characteristics may bear influence on expected effectiveness of drugs.

Meissner and Linde recently published an overview of different treatment characteristics to consider amongst which colour, size number and shape of drugs (Meissner & Linde, 2018). However, most of these results suffer important limitations as they originate from studies with limited sample sizes and lack replication (C. [START_REF] Blease | Replication crisis and placebo studies: Rebooting the bioethical debate[END_REF]. More specifically for physiotherapy, a subgroup analysis from a Cochrane meta-analysis revealed a greater efficacy of physical placebos (e.g. acupuncture or a machine turned off) over pharmacological placebos (e.g. a pill) [START_REF] Hróbjartsson | Placebo interventions for all clinical conditions[END_REF]. Among physical placebos, sham acupuncture was the most potent.

Regarding other characteristics present in physiotherapy treatments, Testa and

Rossettini suggested the importance of touch during physical treatments [START_REF] Testa | Enhance placebo, avoid nocebo: How contextual 249[END_REF]. Touch is often considered an important component of physiotherapy's identity as argued by the physiotherapist Rothstein [START_REF] Rothstein | Our identity and the power of touch[END_REF]. Roger et al. found several reasons physiotherapists had to touch their patients including assistive touch, caring touch, touch to provide a therapeutic intervention, and touch used to perceive information [START_REF] Roger | Physiotherapists' use of touch in inpatient settings[END_REF]. In their study, a caring touch was a touch used to comfort, encourage, and to show a caring attitude. They also described uses of touch for "building rapport" and also touch used "to produce a feeling of safety or reassurance for a patient whether or not it was physically needed" [START_REF] Roger | Physiotherapists' use of touch in inpatient settings[END_REF]. When touch is needed to treat the patient, for example in the case of manual therapy, other treatment features may play a role. Demoulin et al. showed that the cracking joint sounds during spinal manipulation led patients to believe that a manual therapy technique was successful [START_REF] Demoulin | Beliefs in the population about cracking sounds produced during spinal manipulation[END_REF].

Indeed, believing low back pain treatment requires to "realign" the spine or repair tissue is a maladaptive belief which may contribute to expecting manual therapy or a joint sound during treatment [START_REF] Demoulin | THE MALADAPTIVE BELIEFS OF PATIENTS WITH LOW BACK PAIN. A NARRATIVE REVIEW[END_REF].

3.1.2.5. H E A L T H C A R E S E T T I N G F E A T U R E S
There is less research into the role of the environment in modulating placebo and nocebo effects [START_REF] Bernstein | Putting the 'art' into the 'art of medicine': The under-explored role of artifacts in placebo studies[END_REF]. However, environmental factors may provide cues to the patient that they can expect a positive effect following treatment.

Frank and Frank point out that this includes "symbol[s of] the therapist's role as a healer" [START_REF] Frank | Persuasion and Healing: A Comparative Study of Psychotherapy[END_REF]. For physiotherapists, these symbols may take the form of displayed diplomas or certification, decorative artifacts, or even the colour of the walls. Displaying evidence of the therapist's clinical expertise could help build expectancies. In their review, Testa and Rossettini suggest an optimal setting has natural lighting, low noise levels and relaxing and soft music. The therapeutic setting should be private, comfortable and include nature artworks [START_REF] Testa | Enhance placebo, avoid nocebo: How contextual 249[END_REF]. Moreover, providing an enriched therapeutic environment could be one way to influence a positive interaction [START_REF] Rossettini | Context matters: The psychoneurobiological determinants of placebo, nocebo and context-related effects in physiotherapy[END_REF]. This could also be achieved by adding apparatus that is distinctive to physiotherapy such as pictures of anatomy or model skeletons.

3.1.3. O T H E R C O N S I D E R A T I O N S O N C O N T E X T U A L F A C T O R S
It is worth noting that contextual categorisations also carry inherent limitations.

For instance, this classification is suggested with a focus on the "source" of the CF.

However, these factors could also be grouped depending on other features; for example, whether they are potentially modifiable or changeable. As such past experiences could be classified as non-modifiable factors whereas communication could be considered a modifiable factor. Alternatively, they could be categorised depending on whether they are modulated during the appointment or not. Developing this line of reasoning, treatment delivery would be included whereas the physiotherapist's belief that such a treatment is effective would not.

Another difficulty worth noting is that categorising tends to shift focus away from possible interactions between factors. For example, there could be an interaction between CFs linked to the practitioner and those linked to the treatment.

Alternatively, there could also be an interaction between characteristics of the patient and of the physiotherapist. This could be the case regarding the dyadic features of the physiotherapist and patient. For example, gender dyads have a significant impact on communication [START_REF] Sandhu | The impact of gender dyads on doctor-patient communication: A systematic review[END_REF]. Another example could be looking at how physiotherapist race and gender could influence the placebo effect. Howe et al.'s study suggests that unconscious biases 43 led to lower treatment responses in white patients when the healthcare provider was black or female [START_REF] Howe | White patients' physical responses to healthcare treatments are influenced by provider race and gender[END_REF]. Such considerations are scarcely taken into account in current research on CFs [START_REF] Friesen | Placebo effects and racial and ethnic health disparities: An unjust and underexplored connection[END_REF]. Another example of an interaction between characteristics of the treatment and of the therapist could be a supposed difference in expectations from a sham acupuncture treatment depending on if the provider fits the patient's expectations or even stereotypes associated with providers and modalities, for example, as an elderly Asian man. In physiotherapy, Harman et al. reported a "preconceived image of a physiotherapist as being fit and active" [START_REF] Harman | Physiotherapy: An active, transformational, and authentic career choice[END_REF]. If these are the stereotypes patients carry about physiotherapists, clinicians that do not fit these expectations may have a negative impact on treatment expectations.

Another limitation to current research on CFs is few RCTs have examined the impact of manipulating CFs on the overall treatment effect [START_REF] Bernstein | Putting the 'art' into the 'art of medicine': The under-explored role of artifacts in placebo studies[END_REF].

This is likely because research on CFs is much more recent than that on placebo treatments. Generally, there is a progression in development phases for clinical research. When clinical research is introduced to undergraduate students, it's often divided into different phases based on the study's objective. These classifications typically include efficacy studies, mechanistic studies, effectiveness studies, pragmatic studies, and efficiency studies. Efficacy studies aim to answer the question of whether 43 The authors tested for perceived competency and warmth. The women were on average rated both warmer and more competent. Black and Asian providers were rated as warmer and equally competent. This suggests the biases were unconscious. The topic is well covered by the book by Banaji presenting implicit association tests [START_REF] Banaji | Blindspot: Hidden biases of good people[END_REF].

an intervention can have an effect in ideal conditions. Mechanistic studies focus on understanding how an intervention works. Effectiveness studies explore whether the intervention works for the intended population. Pragmatic studies evaluate the effectiveness of an intervention in a clinical setting outside of research labs. Lastly, efficiency studies analyse how the intervention uses resources compared to other interventions, weighing resource usage against benefits provided. In general, researchers typically begin by studying the efficacy of a treatment, focusing on whether the intervention can have an effect. At the same time, they also conduct mechanistic studies to understand how the intervention works. Once the intervention has been shown to have an effect in ideal conditions, researchers can then move on to testing its effectiveness. This is followed by efficiency and pragmatic trials. By following this progression, researchers can gain a comprehensive understanding of the intervention and its potential impact.

With respect to research on CFs, we can observe that verbal suggestions [START_REF] Varelmann | Can insights from placebo and nocebo mechanisms studies improve the randomized controlled trial?[END_REF] et al., 2008). Still, mechanistic studies confirm expectations influence placebo effects [START_REF] Bingel | Placebo 2.0: The impact of expectations on analgesic treatment outcome[END_REF][START_REF] Voudouris | The role of conditioning and verbal expectancy in the placebo response[END_REF].

Nonetheless, actual efficacy of effectiveness studies linking CFs and healthcare outcomes are scarce. Again, this could be explained in part due to the novelty of this approach but also to methodological restrictions or even the need for large samples to show relatively small effect sizes.

Overall, CFs may offer a promising solution to maximizing placebo effects and minimizing nocebo effects in physiotherapy. However, this will require to verify if CFs meaningfully influence healthcare outcomes while testing if their manipulation is effective or efficient.

A R T I C L E 4

In such a burgeoning topic within placebo studies, it is reasonable to start with an exploration of healthcare providers' practices related to CFs. Similar to investigations into the use of placebo treatment in clinical settings, it is necessary to study how healthcare providers currently use CFs. Indeed, if we assume that healthcare providers should maximize placebo effects and minimize nocebo effects, it is vital to inquire how they conceive the various therapeutic potential of distinct factors in their work too. Furthermore, examining if there are any specificities in CF use in physiotherapy compared to other healthcare professions is also important to fill current research gaps pertaining to physiotherapy and placebo studies. This is where our third study fits in.

This study was submitted to PLOS One on the 13 th of January 2023 under the title "Perception and use of contextual factors in eliciting placebo and nocebo effects:

an online survey of healthcare providers in French-speaking countries in Europe". It is currently under review. It was also accepted as a poster presentation in the 2023 SIPS congress. Combined, the results showed that the acceptability of OLPs may not be as straight forward as initially thought. Although DPs are predominantly perceived to be unethical by ethicists, not all participants in our study viewed them negatively.

P A R T T H R E E : G E N E R A L D I S C U S S I O N 4. S U M M A R Y O F R E S U
To some, effectiveness was the main deciding factor in deeming a treatment to be acceptable. Our participants trusted the healthcare providers to act in their best interest and to be knowledgeable enough to choose the right treatment. However, for others, this was not the case. They focused more heavily on respect for their autonomy and strongly voiced a preference not to be lied to, disregarding effectiveness as a sufficient justification for deception. Furthermore, building on this, we found that, in our trial, OLPs performed as well as DPs provided the former was sufficiently explained. This new information, once replicated and confirmed, might change the acceptability of both placebo treatments. However, it was not clear in our study if the placebo treatments outperformed the no-treatment condition. Adding to this there were no comparisons with other specific kinds of treatments that may benefit patients.

There are also limitations with the findings including the small sample size in the explorative qualitative study.

Beyond DPs and OLPs, study 4 suggested that, in a clinical setting and as a potential means to harness placebo effects, CF use may be even more prevalent than placebo use as reported in Linde et al.'s meta-analysis [START_REF] Linde | How often do general practitioners use placebos and non-specific interventions? Systematic review and meta-analysis of surveys[END_REF]. Moreover, use of CFs appeared to be widespread across all professions with similar usage. The most common CF reportedly used to elicit placebo effects was communication. More generally, factors grouped in the therapeutic relationship and patient characteristics categories were the most frequently reported to be used. However, there appeared to be divergent ethical and epistemological reasoning behind CF usage among survey participants.

Section 1.5 advanced two questions (Question 1 [Under which conditions should placebo treatments be used in physiotherapy?] & Question 2 [How are contextual factors used in physiotherapy?]) to explore how placebo studies could contribute to physiotherapy practice. This thesis sought to offer new contributions both to placebo studies and to research on physiotherapy practice. These contributions will now be discussed separately before summarizing answers to both questions. Finally, future research directions will be discussed. 

G O I N G F U R T H E R W I T H P L A C E B O T R E A T M E N T S
The results of these studies offer new contributions to placebo studies. When

Allen defended the use of DPs, he made two assumptions that can be considered conventional wisdom in placebo studies literature. Firstly, he supposed that for a placebo to have an effect, deception was required, and second he supposed that it was possible for placebo treatments to have actual therapeutic benefits [START_REF] Allen | A Kantian defence of placebo deception[END_REF].

While recognizing that these points were controversial, he nonetheless built his defence of DPs on these premises.

Our results challenge the first premise suggesting that there may not be any loss of effectiveness when using an OLP rather than a DP. They add to other findings which show that OLPs could be substitutes for DPs [START_REF] Disley | A comparison of open-label and deceptive placebo analgesia in a healthy sample[END_REF][START_REF] Kube | Deceptive and Nondeceptive Placebos to Reduce Pain: An Experimental Study in Healthy Individuals[END_REF][START_REF] Locher | Is the rationale more important than deception? A randomized controlled trial of openlabel placebo analgesia[END_REF][START_REF] Mundt | A comparison of deceptive and non-deceptive placebo analgesia: Efficacy and ethical consequences[END_REF]. Therefore, recalling Annoni's claims (cited in section 2.1.3): "it is still unclear whether open-label placebos are as effective as DPs, or whether they imply a trade-off between veracity and effectiveness" (Annoni, 2018b), at least on the strength of Article 2 combined with the results of other studies, it seems that OLPs may not require to compromise effectiveness for truthfulness.

It is fundamentally important to dwell on Allen's second point before any clinical use of placebo treatments is recommended. Indeed, results of study 2 are equivocal on this matter: the placebo conditions did not perform better than the no-treatment condition at T1 but did at T2. Indeed, this showed that the sequence order had a significant impact on the placebo effect which renders the cross-over difficult to interpret. Returning to the literature, questions about the placebo effect's effect size are not new. Several meta-analyses have been conducted on the topic concluding the placebo effect is variable, showing effects that range from small but significant to large. Contributing to its variability, placebo mechanism studies, patient-reported outcomes and continuous subjective outcomes such as pain provide higher placebo effects [START_REF] Hróbjartsson | Is the placebo powerless? An analysis of clinical trials comparing placebo with no treatment[END_REF][START_REF] Carson | Lying and Deception: Theory and Practice[END_REF][START_REF] Vase | Factors contributing to large analgesic effects in placebo mechanism studies conducted between 2002 and 2007[END_REF][START_REF] Vase | Factors contributing to large analgesic effects in placebo mechanism studies conducted between 2002 and 2007[END_REF]. Results on OLPs seem to give similar conclusions when compared to no-treatments conditions [START_REF] Charlesworth | Effects of placebos without deception compared with no treatment: A systematic review and meta-analysis[END_REF]von Wernsdorff et al., 2021).

However, to obtain more definitive conclusions about whether OLPs are as effective as DPs, several shortcomings in placebo research must first be addressed.

Currently, there remain important ongoing, but often overlooked, points of discussion concerning the methodology of research conducted into OLPs: Blease et al. suggest

"although these issues are intricate, they are not merely academic: without due diligence to conceptual, and as a consequence, methodological considerations, OLP effect sizes may be over-or underestimated" (C. R. Blease et al., 2019). For example, depending on the control (or worse, lack of control) used to evaluate the effectiveness of OLPs, results will vary. This is one strength of study 2's design, discussed in depth in Article 1, as the study included both a control condition (the DP group) and a notreatment condition. However, although the cross-over nested in the parallel design allowed to include all three conditions and within subject control, it also proved difficult to interpret the comparison of the placebo conditions with no-treatment, as discussed above. Thus, comparing the placebo treatments to no-treatment did not allow to draw clear conclusions in our trial.

Another concern is lack of blinding of the investigators and participants. Failure to blind may lead to non-intentional inflation of OLP effects via researcher degrees of freedom and increase the risk of responder bias (C. [START_REF] Blease | Replication crisis and placebo studies: Rebooting the bioethical debate[END_REF]. This is one limitation that should be considered when interpreting the results discussed in Article 2. Neither the investigators nor the participants receiving OLPs were blinded to treatment allocation. OLPs by nature require patients as providers are always aware of the administration of the treatment. However, adding an independent assessor, blind to group allocation, without using a patient-reported outcome measure may have had the potential to limit risk of bias (C. R. Blease et al., 2019). Similar to many OLP studies, lack of blinding may lead to researcher allegiance or nocebo effect during the no-treatment condition (C. R. Blease et al., 2019). Additionally, the use of no-treatment conditions as means to differentiate the placebo effect from the placebo response may prove ineffective (C. R. Blease et al., 2019). Such limitations across several OLP studies led clinicians, such as Australian physiotherapist

Christopher Maher and colleagues, to recommend caution on the enthusiastic claims on clinical use of OLPs [START_REF] Amorim | Enthusiastic claims for openlabel placebo pills ignore the evidence[END_REF][START_REF] Maher | Placebos in clinical care: A suggestion beyond the evidence[END_REF].

In addition to these methodological considerations, there is a need for more fundamental research into OLPs. Firstly, in light of the findings of study 3 presented in this thesis, effectiveness may be a major deciding factor when evaluating preferences of DPs versus OLPs [START_REF] Druart | It's not my greengrocer, it's someone from the medical profession': A qualitative study regarding acceptability of deceptive and open-label placebo prescribing in France[END_REF], therefore, further research should be aimed at substantiating the findings of study 2. Results should be replicated and compared to confirm the findings that OLPs and DPs may be equivalent (C. [START_REF] Blease | Replication crisis and placebo studies: Rebooting the bioethical debate[END_REF]. Currently, meta-analyses examining OLPs show an effect compared to no-treatment but have yet to compare OLPs and DPs [START_REF] Charlesworth | Effects of placebos without deception compared with no treatment: A systematic review and meta-analysis[END_REF]von Wernsdorff et al., 2021).

Secondly, other research endeavours regarding OLP could usefully encompass a deeper understanding of how they work. This could better allow identification of the conditions under which OLPs are most effective (C. R. Blease et al., 2019). Currently, one suggested explanation for OLP effects lies within the rationale administered with it. Preliminary results from Locher et al. suggest that furnished with no rationales, OLPs were not effective [START_REF] Locher | Is the rationale more important than deception? A randomized controlled trial of openlabel placebo analgesia[END_REF]. Considering these results, von Wernsdorff et al. in their systematic review reported the rationales of the studies they included in their meta-analysis (von Wernsdorff et al., 2021). On closer inspection one can observe significant differences in how OLPs are administered. This leads Heiss et al. to suggest that the rationale should be optimised [START_REF] Heiss | Can the open-label placebo rationale be optimized[END_REF]).

However, it seems possible some rationales may risk overstating the effectiveness of OLPs. This raises the question about whether some OLPs are simply a way of generating expectancies while replacing one lie (stating the treatment is something other than inert) with a deception or even another lie (implying or outright stating it will have positive therapeutical effects). Given the potentially important role of the rationale in OLPs, one major feature of study 2 was to use a video to administer the rationale. This may have diminished expectations by reducing patient-physiotherapist interactions, it allows better replication in other studies.

Aside from the fundamental research about what cues enhance their effectiveness, investigating the physiological mechanisms behind OLPs will also be important. To date, all meta-analyses on OLPs offer similar conclusions: the intervention is promising but further research should investigate the role of expectations and explore the underlying mechanisms [START_REF] Charlesworth | Effects of placebos without deception compared with no treatment: A systematic review and meta-analysis[END_REF][START_REF] Spille | Open-label placebos-A systematic review and meta-analysis of experimental studies with non-clinical samples[END_REF]von Wernsdorff et al., 2021). On this topic, precursor studies show that

OLPs may be regulated by mechanisms similar to DPs, namely through the involvement of endogenous opioids [START_REF] Benedetti | Open-label nondeceptive placebo analgesia is blocked by the opioid antagonist naloxone[END_REF]. This could be an indicator that OLPs trigger the same mechanisms accompanying DPs, but further research is needed.

In addition to the need for basic research, further applied research is also invaluable. For instance, finding clinical applications for OLPs or establishing their cost-effectiveness will be necessary before any clinical use can be recommended [START_REF] Hamberger | Placebo economics: A systematic review about the economic potential of utilizing the placebo effect[END_REF]. Moreover, establishing whether OLPs are ethical is crucial.

Study 3 of this thesis found treatment acceptability was not as straight forward as initially presumed, this could also be the case regarding wider acceptability of OLPs among patients. For instance, Blease et al. argue this point by stating that the question of whether OLPs involve deception depends on the information given during the rationale (C. [START_REF] Blease | Are open-Label placebos ethical? Informed consent and ethical equivocations[END_REF]. Furthermore, the ideal disclosure for OLPs may be difficult to achieve in practice as, giving exhaustive information or detailed information may undermine patient understanding and could thereby compromise the informed consent and respect for patients' autonomy.

American medical ethicist Specker-Sullivan argues that deception is not the only factor to consider when deciding if an OLP is ethical (Specker Sullivan, 2020). She argues clinicians' proposed use of OLPs may be the product of epistemic injustice.

On this line of reasoning, some groups could be systematically driven towards placebo treatments if their narratives are less believed by healthcare providers. Examples of such situations are commonplace in healthcare with a prominent illustration being gender and racial biases in the treatment of pain [START_REF] Samulowitz | Brave Men' and 'Emotional Women': A theory-guided literature review on gender bias in health care and gendered norms towards patients with chronic pain[END_REF]. Currently, OLP trials are mainly conducted on female participants and the conditions that are studied are conditions that mainly affect women (Specker Sullivan, 2020).

Additionally, there may be other long-term harms, Blease argues that, after being offered an OLP, some patients may self-stigmatise or feel guilt, perhaps by diminishing the medical importance of their symptoms as being "all in their heads"(C. R. [START_REF] Blease | The role of placebos in family medicine:'Implications of evidence and ethics for general practitioners[END_REF]. This is something two participants in study 3 had also hinted at: if a physiotherapist suggested an OLP, participant [C] would "[have the impression that the doctor does not care about me]" 44 or participant [F] would believe "[I'm going to say to myself that you're actually making fun of me.]" 45 Even if OLPs prove effective, patients may not want OLPs or placebo treatments at all (C. [START_REF] Blease | Replication crisis and placebo studies: Rebooting the bioethical debate[END_REF].

Overall, OLPs show promise for potential clinical applications but considerably more research is needed before any clinical use is recommended.

4.1.2. G O I N G F U R T H E R W I T H C O N T E X T U A L F A C T O R S
When considering CF use, study 4 offers an overview of how healthcare providers routinely consider these factors. One interesting finding was professionals did not use all CFs in the same way. For example, 95% of participants reported routinely using communication to increase healthcare outcomes whereas only 31% reported using title or status to improve outcomes. Similarly, they perceived some CFs to be more effective than others. Interestingly, they did not necessarily report using the CFs they perceived most effective. An example of this is the use of touch which was considered the 2 nd least effective out of 12 yet was the 7 th most used.

Future research endeavours could usefully explore the effect of individual CFs on placebo effects. First, this would allow to verify whether these factors actually provide meaningful health benefits to patients. Secondly, comparing the impact of several CFs on placebo effects could help establish which enhance placebo effects the most.

Building on this idea, studying the interaction between separate CFs should also be considered. As argued in section 3.1.3, CFs' effect may be modulated by their interaction. Currently, this aspect of CFs has been neglected. For example, it seems reasonable to assume that some CFs' impact on expectancies and placebo effects may be modulated by localized or cultural differences. This hypothesis seems to be supported by findings of a systematic review conducted by Lorié et al. which reported that nonverbal empathy was expressed variably across cultural groups [START_REF] Lorié | Culture and nonverbal expressions of empathy in clinical settings: A systematic review[END_REF]. Similarly, cultural differences with respect to clinician uniforms or dress style, may influence expectancies and placebo effects [START_REF] Bernstein | Putting the 'art' into the 'art of medicine': The under-explored role of artifacts in placebo studies[END_REF].

Bernstein et al. suggested experimental designs aimed at evaluating the extent to which CFs influence the placebo effect [START_REF] Bernstein | Putting the 'art' into the 'art of medicine': The under-explored role of artifacts in placebo studies[END_REF]. For example, this might be achieved by comparing the same sham treatment administered in various

settings. An example relevant to physiotherapy could be a design where all study arms receive sham manual therapy with one arm receiving it within a favourable setting (dependant on the specific CF to be examined), another group with a neutral setting and finally one with a negative setting. Another method could be inspired by a so-called balanced placebo design [START_REF] Kube | Are placebo and drug-specific effects additive? Questioning basic assumptions of double-blinded randomized clinical trials and presenting novel study designs[END_REF]. One variation of this design might include four groups. Two groups would receive the verum treatment and two groups would receive the sham treatment. One verum and one sham group would receive their treatments within an enriched CF context. The two other groups would receive their treatments in impoverished CF setting. To illustrate, one example of such a trial for manual therapy on pain relief could go as follows. One group would receive manual therapy within an enriched setting (physiotherapist with a white coat, explaining the treatment, providing warm touch, and so on) while another would receive a sham manual therapy with the same setting. A third and fourth group would receive active or sham manual therapy within an impoverished setting (therapist with cold hands, no explanations, no reassurance, explaining manual therapy may cause adverse effects and so on). Comparing all 4 groups would allow the opportunity to estimate the interaction between CFs, placebo effects and treatment effects.

Finally, following section 1.2, research on CFs also brings forth more definitional questions regarding placebo effects. Study 4 suggested there was also strong disagreement between participants on what were placebo effects. Dissecting the placebo effect can lead to viewing it as the sum of individual effects of CFs. Therefore, the placebo effect could be the addition of, for example, the effects of the provider's clothing, the treatment's colour or branding, and so on. In that case, the placebo effect could be likened to a bunch of grapes: each grape would be the specific effect of one CF and the bunch of grapes itself the placebo effect 46 . However, among the bunch of grapes would also be the effect of showing empathy or the effect of the physiotherapist's warmth. Do such grapes belong in the bunch? Should empathetic communication be considered a placebo effect? According to Enck et al., this is the biggest threat to placebo research since placebo studies may "outdate itself by declaring all and everything as a placebo effect" [START_REF] Enck | Unsolved, forgotten, and ignored features of the placebo response in medicine[END_REF]. Going against some of his earlier writings, bioethicist Franklin Miller now also worries that the definition of placebo effects may be stretched too wide [START_REF] Miller | Reining in the placebo effect[END_REF]. Perhaps just as

Blease and Annoni argued the necessity to distinguish placebo controls from clinical uses of placebos (C. [START_REF] Blease | Overcoming disagreement: A roadmap for placebo studies[END_REF], it may also be useful to distinguish harnessing placebo effects by using placebos and by using CFs. Particularly, before any clinical applications are possible in physiotherapy, specific research will need to be carried out by both physiotherapists and placebo scholars. First, the hypothesis OLPs perform as well as DPs will need to be tested among rehabilitation patients and not only on healthy subjects as was the case in Article 2. Considering a recent meta-analysis found that OLPs produced small but significant effects among healthy subjects on patient-reported outcomes [START_REF] Spille | Open-label placebos-A systematic review and meta-analysis of experimental studies with non-clinical samples[END_REF], there is reason to believe that these results may carry over to patients as placebo effects are typically larger for patients [START_REF] Forsberg | The Placebo Analgesic Effect in Healthy Individuals and Patients: A Meta-Analysis[END_REF]. Patients with pain may benefit from OLPs, but they could also be used for conditions such as postoperative movement disorders, or kinesiophobia in elderly patients after a fall, or movement apprehension in the case of instability; conditions which may be more specific to physiotherapy which could respond well to placebo effects. Investigating OLP uses for pain, good candidate pathologies for future clinical trials could be fibromyalgia or low back pain. Fibromyalgia shows a PCE of up to 60% of the overall effect (Whiteside et al., 2017) while in the case of low back pain, OLPs have previously showed that they may help reduce pain combined with treatment-as-usual [START_REF] Carvalho | Open-label placebo treatment in chronic low back pain: A randomized controlled trial[END_REF][START_REF] Carvalho | Open-label placebo for chronic low back pain: A 5-year follow-up[END_REF][START_REF] Kleine-Borgmann | Effects of openlabel placebo on pain, functional disability, and spine mobility in patients with chronic back pain: A randomized controlled trial[END_REF]. Replicating study 2 in patients with low back pain may prove particularly fruitful. It may then lead to go further and compare OLPs to active drugs. For example, Kleine-Borgmann argued, in their response to Amorin et al., that OLPs provided similar treatment effects as other active treatments such as nonsteroidal anti-inflammatory drugs or opioid tramadol [START_REF] Amorim | Enthusiastic claims for openlabel placebo pills ignore the evidence[END_REF][START_REF] Kleine-Borgmann | Reply to Amorim et al[END_REF]. They proposed that the benefit-risk ratio may be in favour of OLPs. However, further follow-up research is required to explore these claims, particularly for conditions and patient populations within physiotherapy.

In study 2, the placebo treatment used was a cream. This is a treatment which could be commonly used in physiotherapy practice (e.g. for articular pain, delayed onset muscle soreness, as an adjuvant to massages) and was chosen for this reason while also being used in other placebo studies showing its potential to provide placebo effects [START_REF] Voudouris | The role of conditioning and verbal expectancy in the placebo response[END_REF]). In the future, OLPs could also take the form of treatments even more specific to physiotherapists' expertise. Examples of these could be sham manual therapy or assisted guidance while a patient performs an active movement or taping an articulation or a muscle. OLPs could also be imagined with the possibility that patients may administer it themselves after designing the treatment with their physiotherapist, for example, if the OLP is a prescription for a protocolised non-specific stretching routine. In such a case, patients could be co-design of the OLP which best suits them. This may increase their expectations of relief and adherence to treatment. It may also provide the benefit of allowing patients to administer the OLP themselves without being dependant of a physiotherapist.

Innovating the design of OLPs may come from role hybridisation of physiotherapists and placebo scholars, alongside patients. Overall, there are several areas of research specific to physiotherapy to investigate if there is any potential to use OLPs in this field. Both patients and physiotherapists well-versed in placebo studies will need to be actively engaged in research if the end-products are to be meaningful, and ultimately, used in practice.

There are other important issues outlined by some authors when advocating for the use of placebo treatments. Indeed, promoting placebo treatments could have two other undesirable effects clinicians should be aware of. Firstly, regardless of their effect, some situations do not call for placebo treatments. Braillon highlights how placebo treatments can be unnecessarily offered to patients who may only require explanations or reassurance instead of treatments. He adds that "by defining vague symptoms as an entity requiring a treatment, healthy people are converted into patients" [START_REF] Braillon | Placebo is far from benign: It is disease-mongering[END_REF]. It is also worth considering that placebo treatments might also risk taking the place of more effective treatments, indicating that comparing OLPs to active treatments may be even more relevant.

Secondly, if the placebo effect is considered a sufficient justification for a treatment, then any treatment might be deemed acceptable. As such, placebo effects should not be a sufficient justification to use a treatment. As stated in section 2.1.1, treatments relying solely on placebo effects are likely to be common in physiotherapy.

As a result, physiotherapists should be cautious of their use. Indeed, medical philosopher Friesen warns that acknowledging placebo use could "lead to creating or further cementing inaccurate beliefs about where the placebo treatments can be effective" [START_REF] Friesen | Placebos as a source of agency: Evidence and implications[END_REF]. She is not alone in proffering such claims. Fabrizio

Benedetti observed a rise in the number of pseudoscientific assertions regarding the placebo effect [START_REF] Benedetti | The dangerous side of placebo research: Is hard science boosting pseudoscience[END_REF]. He considers the dangers associate with inappropriate use of placebo knowledge is likely to be underestimated and suggests that there has been an increase in the justification of "bizarre objects and procedures" purely on the grounds that they may elicit expectations through placebo effects.

Worryingly enough, the conditions on which these procedures are claimed to work are often ones on which the placebo effect does not function such as reducing malignant tumour size, as antibiotics or in blood coagulation. Benedetti puts forward a word of caution: "placebos do not cure, but rather, they may sometimes improve quality of life."

In light of these considerations, Beedie et al. suggest being upfront with patients about the use of treatments with uncertain effects [START_REF] Beedie | Caution, this treatment is a placebo. It might work, but it might not': Why emerging mechanistic evidence for placebo effects does not legitimise complementary and alternative medicines in sport[END_REF]. Drawing on our results in study 2 and 3, such a strategy may be relevant while not trading off placebo effects. This will require further replication both through clinical trials and to establish patient acceptability. The latter could be tested by interviewing patients

directly about the open use of impure placebos in physiotherapy. Replicating study 3, semi-structured interviews with patients of specific demographics and conditions relevant to physiotherapy, such as those mentioned above, would be valuable.

Additionally, asking physiotherapists how they view placebo treatments in physiotherapy could prove useful in describing current use of impure placebos in physiotherapy which section 2.1.1 showed was lacking. Combined these results could allow to investigate relevant situations in physiotherapy where OLPs, if at all, be most appropriate. This could suggest potential situations in which patients and physiotherapists suggest is the best manner to consider and disclose impure placebos in physiotherapy care.

Overall, in response to Question 1, although there is some promising evidence of benefits regarding clinical applications of OLPs, there are still points of caution that need to be addressed contrary to the unbridled enthusiastic claims that are sometimes made regarding placebo treatments. Once OLPs are demonstrated to be effective, ethical and acceptable for patients, their use may complement physiotherapy practice.

The second research question of this thesis from section 1.5 was: Question 2 How are contextual factors used in physiotherapy? Study 4 provided insights which allow to state CFs seem to be used frequently by the majority of healthcare providers.

When comparing physiotherapists, nurses and physicians, there seems to be few significant differences in which CFs are used. However, some differences can be noted for consideration in future exploration. For example, physiotherapists were the profession which considered patient past expectations and preferences the most. This may be hypothesised to be due to professional specificity considering, for example, the importance of participatory treatments in rehabilitation. Physiotherapy, along with nursing, are the professions which use touch the most whereas pharmacists were the professionals to use touch the least. This did not seem to be due to a difference in perceived effectiveness of this CF. Again, this may be linked to the specificity of professional practice; as Roger et al. found, there are many ways touch may be used in physiotherapy [START_REF] Roger | Physiotherapists' use of touch in inpatient settings[END_REF]. The same could be true for other CFs. Further qualitative research should be aimed at investigating how physiotherapists use CFs as well as their thought process surrounding use. This could take the form of reviewing a video tape of varieties of consultations with physiotherapists or instruction by the use of stand-ins. Such methods would furnish researchers with greater insights into the thought processes behind CF use and could also help inspect differences between reported use and observed use of CFs.

Weighing the benefits of influencing the context of care with the potential risk on patients' autonomy and healthcare will also be important. For example, in our survey, we found that 24% of our respondents considered using CFs to compensate for lack of effect of their treatment. This compensatory approach may be considered an unethical motivation for increasing placebo effects, by continuing to peddle ineffective treatments. [START_REF] Evers | Implications of placebo and nocebo effects for clinical practice: Expert consensus[END_REF][START_REF] Evers | What should clinicians tell patients about placebo and nocebo effects? Practical considerations based on expert consensus[END_REF].

This could lead to professional recommendations by the French chartered society of physiotherapy similar akin to the American Medical Association's stance [START_REF] Bostick | Placebo use in clinical practice: Report of the American Medical Association Council on Ethical and Judicial Affairs[END_REF] as well as specific recommendations for physiotherapists on what they should be taught about placebo phenomena.

Adding to empirical results from study 4, further impact on patient autonomy can be seen when some positive cues increase expectancy more than is reasonable, that is, as the state of evidence permits. Annoni warns this can lead to an ethical dilemma if providers "resort to misleading communication" (Annoni, 2018). Kolber concurs stating that "there are limits on the amount of reassurance a physician can give; otherwise, we have simply traded one form of deception for another" 49 [START_REF] Kolber | A Limited Defense of Clinical Placebo Deception[END_REF]. For example, only using positive suggestions in physiotherapy could lead to an exaggeration of a treatment's effect. The imbalance of creating expectations above what the treatment can realistically achieve could in turn lead to nocebo effects. In response to these concerns, some authors suggest to aim for "realistic optimism" [START_REF] Bystad | How can placebo effects best be applied in clinical practice? A narrative review[END_REF]. Annoni and Miller suggest that considering helpfulness, truthfulness and pragmatism is necessary when considering the ethics of therapeutic communication [START_REF] Annoni | Placebo effects and the ethics of therapeutic communication: A pragmatic perspective[END_REF]. 48 It may be useful here to clarify, as Annoni and Miller did, that manipulate is morally neutral. Manipulation of context can lead both to good or bad outcomes [START_REF] Annoni | Placebo effects and the ethics of therapeutic communication: A pragmatic perspective[END_REF]. 49 In his article, he compares the use of placebo effects through deceptive placebo treatments and with reassurance and enhanced doctor-patient relationship.

Again, the examples outline the use potential of CFs and raise ethical questions.

An expert consensus in 2018 concurs stating "experts agreed that medical ethics education encompassing placebo and nocebo effects should be a routine part of clinical training" [START_REF] Evers | Implications of placebo and nocebo effects for clinical practice: Expert consensus[END_REF]. Our survey results give empirical evidence this is a necessity. Due to the specificity of questions involving the use of CFs, there seems to be a need for an ethical framework before any clinical recommendations can be made.

Lastly, while it should improve the quality of care that physiotherapists "spend more time with patients, listen carefully to their complaints, demonstrate that they understand and empathize with patient concerns, and so forth, these activities cost time and money" [START_REF] Kolber | A Limited Defense of Clinical Placebo Deception[END_REF]. Given the current strain on healthcare resources, it's important to consider whether allocating resources towards enhancing patientphysiotherapist interactions to boost placebo response might divert attention from other patients being neglected, undertreated or receiving inadequate treatment. This is all the truer in a model where collective decisions determine consultations duration and honoraria through an operating agreement with the social security administration such as is the case in France. Adding to this, the current healthcare system for physiotherapy, among others, in France is already under heavy strain. 50 For example, for strokes where immediate rehabilitation is considered urgent, French physiotherapists only average approximately 4 consultations. This contrasts with an increase in the number of physiotherapists in France (reaching just over 100 000 physiotherapists in 2023) while the average number of consultations for each patient diminishes. However, it seems difficult to explain this decrease through one hypothesis when it could be due to an increase of health demands (ageing population, increase of chronic pathologies, etc.) but also a decrease of health offer (physiotherapists leaving due to burn-out, physiotherapists working part-time, diversification of activities to increase income, etc.). As stated in part 3.1.1, medico-economic research could usefully investigate whether increasing placebo effects through the use of CFs is a safe, ethical and cost-effective use of healthcare resources. At the moment, too few studies focus on this issue [START_REF] Hamberger | Placebo economics: A systematic review about the economic potential of utilizing the placebo effect[END_REF]. 50 Data from the following paragraph comes from the 2022 report on the demographics of the chartered society of physiotherapy [START_REF] Cnomk | La démographie des kinésithérapeutes en[END_REF] and the open data from the national healthcare system (Accueil -Data Pathologies, n.d.).

To recap: most physiotherapists reported using CFs. Future research should focus on gaining deeper understanding of physiotherapists' justifications and thought processes with respect to invoking CF. In tandem, an ethical framework preventing unethical use of CFs should be added to physiotherapy curricula. The aim of this thesis presented in section 1.4 was to explore how placebo studies could inform the practice of physiotherapy. Having presented and discussed the findings of this thesis and outlining specific future studies, it is also valuable to briefly consider additional new directions to advance the overarching research aim.

Indeed, while this thesis has focused on direct clinical applications of placebo knowledge, indirect applications exist. These new considerations advance and elaborate potential future directions in the continuing exploration of this research aim.

C H A L L E N G E S I N E V A L U A T I N G N O N -P H A R M A C O L O G I C A L I N T E R V E N T I O N S

There are specific challenges with evaluating non-pharmacological interventions such as surgery, psychology and physiotherapy. Notwithstanding, it is crucial to use placebo controls in non-pharmacological randomised trials in order to estimate effect sizes (K. A. [START_REF] Wartolowska | The importance of using placebo controls in nonpharmacological randomised trials[END_REF]. Failure to do so may result in systematic biases and conflation of treatment response and treatment effects (as described in Figure 1). Adequate use of placebo controls relies on adequate blinding which refers to investigators, assessors and patients not knowing whether the patient is receiving the treatment or the control. Blinding traditionally serves two purposes. Firstly, it allows to equivalent expectations about benefits in groups receiving the intervention and the control. Second it helps prevent the influence of researcher allegiance on the outcomes of treatments [START_REF] Locher | When a Placebo Is Not a Placebo: Problems and Solutions to the Gold Standard in Psychotherapy Research[END_REF]. Although there may be difficulties in blinding during pharmacological trials, this is more difficult in the case of nonpharmacological interventions [START_REF] Boutron | Blinding was judged more difficult to achieve and maintain in nonpharmacologic than pharmacologic trials[END_REF]. Since physiotherapy involves physical interventions and high levels of patient engagement and interaction with the therapist, it may be difficult to blind patients and therapists to treatment allocation [START_REF] Boutron | Blinding was judged more difficult to achieve and maintain in nonpharmacologic than pharmacologic trials[END_REF][START_REF] Locher | When a Placebo Is Not a Placebo: Problems and Solutions to the Gold Standard in Psychotherapy Research[END_REF]. Indeed, physiotherapy interventions among which manual therapy, exercise programs, and patient education may prove difficult to blind for these reasons [START_REF] Annaswamy | Methodological Issues Relevant to Blinding in Physical Medicine and Rehabilitation Research[END_REF]. Additionally, physiotherapy often prioritises subjective outcomes which depend on patient perception and are particularly prone to bias from lack of blinding (K. A. [START_REF] Wartolowska | The importance of using placebo controls in nonpharmacological randomised trials[END_REF].

Adding to this, when patients or researchers are not blinded, they may become disappointed or biased against their allocated treatment intervention which in turn may lead to nocebo effects [START_REF] Armstrong | Clinical trials: randomization before consent[END_REF][START_REF] Torgerson | What is zelen's design?[END_REF][START_REF] Zelen | A new design for randomized clinical trials[END_REF]. For example, this might happen when comparing the effects of 10 To recap: this difficulty in blinding in RCTs is in part due to the placebo controls used. If the placebo control is not well designed to mimic the intervention and be indistinguishable from it, blinding proves difficult. This has been illustrated in non-pharmacological interventions such as orthopaedic surgery [START_REF] Anderson | Evaluation of placebo fidelity and trial design methodology in placebo-controlled surgical trials of musculoskeletal conditions: A systematic review[END_REF][START_REF] Wartolowska | Blinding in trials of interventional procedures is possible and worthwhile[END_REF] and psychology (Gaab et al., 2016[START_REF] Gaab | Placebo and psychotherapy: Differences, similarities, and implications[END_REF][START_REF] Locher | When a Placebo Is Not a Placebo: Problems and Solutions to the Gold Standard in Psychotherapy Research[END_REF]. In physiotherapy interventions there is scant reflection on these challenges.

However, initial assessment of placebo fidelity show placebo controls are not optimal. For example, in trials evaluating manual therapy, D'Alessandro et al. found that there was limited fidelity between experimental and sham interventions [START_REF] D'alessandro | Differences between experimental and placebo arms in manual therapy trials: A methodological review[END_REF]. More problematically, participants allocated to controls showed significantly lower expectations than those allocated to experimental interventions [START_REF] Machado | Imperfect placebos are common in low back pain trials: A systematic review of the literature[END_REF]. This suggests many trial results are prone to bias due to improper control design.

I M P R O V I N G T H E D E S I G N O F P L A C E B O C O N T R O L S

Several solutions exist to increase the quality of the randomised placebocontrolled trial. Because it is difficult to estimate the placebo effect size (Hróbjartsson, 2002;[START_REF] Hróbjartsson | Placebo effect studies are susceptible to response bias and to other types of biases[END_REF], it is important to consider the fidelity between the placebo control and the experimental intervention [START_REF] Beard | Considerations and methods for placebo controls in surgical trials (ASPIRE guidelines)[END_REF]. To do so, investigators should strive for structural equivalence which requires adequately describing the interventions that were used [START_REF] Gaab | Placebo and psychotherapy: Differences, similarities, and implications[END_REF][START_REF] Locher | When a Placebo Is Not a Placebo: Problems and Solutions to the Gold Standard in Psychotherapy Research[END_REF]. This is why specific reporting guidelines have been developed to this end both for interventions and controls namely the TiDieR Reporting Guidelines [START_REF] Howick | What are the main methodological problems in the estimation of placebo effects[END_REF]. Looking closer at the example of musculoskeletal surgery, significant advances have been made on this front. For instance, the use of placebo controls was shown to be possible, desirable, and acceptable by surgeons (K. Wartolowska, Beard, et al., 2014;[START_REF] Wartolowska | Blinding in trials of interventional procedures is possible and worthwhile[END_REF][START_REF] Wartolowska | Use of placebo controls in the evaluation of surgery: Systematic review[END_REF]. After identifying limitations to the reporting of placebo controls in surgery [START_REF] Cousins | Reporting of key methodological issues in placebo-controlled trials of surgery needs improvement: A systematic review[END_REF], guidelines detailing when placebo controls are justified as well as the rationale to implement them have been recently developed [START_REF] Beard | Considerations and methods for placebo controls in surgical trials (ASPIRE guidelines)[END_REF][START_REF] Beard | Placebo comparator group selection and use in surgical trials: The ASPIRE project including expert workshop[END_REF]. Additionally, a specific framework was established to help researchers construct surgical placebo controls (Cousins, Blencowe, Tsang, Chalmers, et al., 2020). Although there is still room for progress in design of sham surgeries [START_REF] Sochacki | Sham surgery studies in orthopaedic surgery may just be a sham: A systematic review of randomized placebo-controlled trials[END_REF], such initiatives could be adapted for other nonpharmacological placebo controls for physiotherapy interventions. This would constitute a major aid to produce quality physiotherapy research.

To this end, knowledge about placebo effects may help designing placebo controls in physiotherapy. Vase and Wartolowska insist it is crucial to "personalise the placebo control" [START_REF] Vase | Effects of open-label placebos in clinical trials: A systematic review and meta-analysis[END_REF]. This implies customising the placebo control to be indistinguishable from the intervention treatment. For instance, if manual therapy produces a joint sound the sham should also. This leads to suggestions of including more active placebos which produce side-effects [START_REF] Jensen | Active placebo control groups of pharmacological interventions were rarely used but merited serious consideration: A methodological overview[END_REF] which could also be applicable to physiotherapy. Finding credible shams for physical intervention in physiotherapy is challenging and requires methodological

C O N C L U S I O N

In conclusion, physiotherapy can both learn from and contribute to placebo studies. Nowadays, physiotherapy is an evidence-informed profession that is enthusiastic about establishing the effectiveness of its various interventions. However, fulfilling this new direction will requires ongoing focus on establishing the effectiveness of treatments; for that, as we have seen, placebos need to be adequately designed.

Another less common approach is to focus on other effects in physiotherapy care.

Research into the placebo effect may lead to meaningful impacts of care on healthcare outcomes. As such, placebo studies may offer valuable insights into how physiotherapy interventions can be optimized for patient benefit.

To date, there is little attention from placebo studies to physiotherapy and vice versa. Therefore, this thesis aimed to explore how placebo studies could contribute to the knowledge base of physiotherapy and its practice. By examining the use of placebo treatments and CFs, the thesis aimed to shed light on how placebo effects could be harnessed to enhance patient outcomes in physiotherapy. This was done by contributing both to placebo and physiotherapy studies through three individual studies.

The first two studies focused on the use of placebo treatments. Combined, the results suggest that OLP acceptability was not as straight forward as initially thought. Some participants in the study deemed the effectiveness of placebo treatments as the primary factor in deciding whether the treatment was acceptable.

These participants placed trust in healthcare providers to act in their best interest and make informed decisions regarding treatment. However, for others, respect for their autonomy was of utmost importance, and they strongly voiced their preference not to be deceived, even if the treatment was effective. In such cases, these participants did not view effectiveness as a sufficient justification for deception.

In the second study, OLPs performed as well as DPs, provided that OLPs were sufficiently explained. While this new information is promising, it is important to note that it is not clear from these results whether the placebo treatments outperformed no-treatment. Additionally, the study only included healthy volunteers which limits the transferability of results to patients. Thus, while there may be some evidence of potential benefits of OLPs for clinical applications, caution is still necessary. Once OLPs can be demonstrated to be both effective and ethically acceptable to patients, they may then be a possibility for this to serve as a complementary approach within physiotherapy practice. To further advance the relationship between placebo studies and physiotherapy, it will be necessary to integrate education about placebo and nocebo effects, including healthcare ethics, to physiotherapy initial training and continuous education. Other strategies should also include special interest groups about placebo effects in physiotherapy professional societies. These groups could collaborate on a framework for the use of placebo effects in physiotherapy or establish methodological guidelines to design placebo controls in physiotherapy. Complementary to these efforts, greater attention to the field could be established via special issues in physiotherapy journals regarding placebo effects in physiotherapy. However, the relationship should go both ways. This thesis has argued that it is also important to consider what placebo studies can learn from physiotherapists too. To this end, for example, the SIPS might fruitfully include a workshop or panel on this topic during its future conferences.

To conclude, this thesis seeks to contribute to the establishment of a long and fruitful relationship which has potential to be mutually beneficial for both placebo studies and physiotherapy.
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  contemporary physiotherapy originates from, and what led to its social creation, in 1946 through a State Diploma of [Masseur-Kinésithérapeute] 1 (Loi N°46-857 Du 30 Avril 1946 Tendant à La Réglementation de l'exercice Des Professions de Masseur

  forward to present times and the profession in France has evolved and undergone several transformations. The curriculum has changed and now gives major importance to science in the basic training of future physiotherapists (Décret N° 2015-1110 Du 2 Septembre 2015 Relatif Au Diplôme d'Etat de Masseur-Kinésithérapeute,2015). Today, the profession is undergoing numerous changes[START_REF] Rollin | Un corps en mouvement: Déplacements sociaux et professionnalisation de la kinésithérapie[END_REF]. Not only are aspiring physiotherapists trained at universities, but there are also more and more physiotherapists producing research. As a result, the French government established in 2019 a new section in the [National Council of Universities](CNU91) 8 (Décret N° 2019-1107 Du 30 Octobre 2019 Modifiant Le Décret N° 87-31 Du 20 Janvier 1987 Relatif Au Conseil National Des Universités Pour Les Disciplines Médicales, Odontologiques et Pharmaceutiques, 2019). Created after the liberation of France from the Nazi occupation (Ordonnance N°45-2631 Du 2 Novembre 1945 Comité Consultatif Des Universités, n.d.), the CNU is a national institution in charge of the management of researchers within a discipline. It plays a key role in the evaluation and recruitment of professors and researchers in higher education institutions across France. It is responsible for assessing and ranking candidates for academic positions based on their research, teaching, and academic contributions in their respective fields. The CNU operates through disciplinary sections, each covering a specific academic field or subject area.The CNU's evaluations are highly regarded and carry significant weight in academic 8 CNU91 as in the 91 st section in the "Conseil National des Universités" in French recruitment and promotion processes in France. This political organisation was created to guarantee researchers liberty and independence within scientific research in France. Its members are elected from French universities and research institutions.The creation of a new section for rehabilitation research is an institutional recognition placing research on rehabilitation in France as an autonomous section on a par with other disciplines such as psychology (CNU16), philosophy (CNU17), mathematics (CNU25), neuroscience (CNU69) or medicine (CNU42-58 depending on specialty).
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 1 Figure 1: Separating treatment effect, placebo effect and placebo response
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 2 Figure 2: Schematization of the placebo response. The placebo effect is defined here by Benedetti et al. as the improvement due to psychosocialpsychobiological effects and its mechanisms (Benedetti et al., 2011a).
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 3 Figure 3: From Weimer et al.[START_REF] Weimer | Proportion of contextual effects in the treatment of fibromyalgia-A meta-analysis of randomised controlled trials[END_REF]. Network of the most prolific authors in the JIPS database.

Figure 5

 5 Figure 5 Use of Placebo treatments adapted from Linde et al. 2018Percentages (95% confidence intervals) of GPs having used a placebo intervention (upper part), a pure placebo or a non-specific therapy (lower part) at least once in their career (light grey), last year (grey), using it at least monthly (dark grey) or at least weekly (black).

  our study protocol. It was published in Medicines (Basel) in January 2020 under the title: "Can an open-label placebo be as effective as a deceptive placebo? Methodological considerations of a study protocol". Publishing the study protocol separately allowed to delve deeper into the methodological choices that were made and discuss them independently from the results. Particularly in placebo studies, it is crucial to carefully consider the methodology employed and its underlying justifications. The second article presents the study results. It was submitted to The Journal of Pain on the 8 th of March under the title "If only you knew! A non-inferiority randomized controlled trial comparing deceptive and open-label placebo treatments
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 6 Figure 6: From Rossettini et al. this figure shows contextual factors in physiotherapy clinical practice[START_REF] Rossettini | Context matters: The psychoneurobiological determinants of placebo, nocebo and context-related effects in physiotherapy[END_REF].

  L T S This thesis contributed original results in three separate research studies. The first study (2.2) was a randomised controlled study comparing the effectiveness of DP and OLP. The major novelty of the study is that it is the first to test for noninferiority between the two placebo interventions. The second study (2.3) was a qualitative study exploring the acceptability of DPs and OLPs. The originality of this study was in examining and contrasting participants' views on both placebo treatments. Finally, the third study, presented in 3.2, was a web-based survey in French-speaking countries investigating the use of CFs in clinical settings. Compared with previous questionnaires evaluating CF-use, it gathered the largest sample of participants including physiotherapists and was administered across a variety of healthcare professions. This allowed a comparison of how different professions in French-speaking countries routinely consider CFs in care.

  S I N G P L A C E B O T R E A T M E N T S I N P H Y S I O T H E R A P YThe thesis also aimed to contribute to physiotherapy research. One of the two research questions formulated in section 1.5 was: Question 1 Under which conditions should placebo treatments be used in physiotherapy? The discussion in section 4.1.1 emphasized the need for considerably more research before any clinical uses of OLP can be recommended.

  sessions of gentle massage compared to a motor control targeted rehabilitation program for example. Overall, failure to correctly blind has important consequences often leading to an overestimation of effect sizes (Hohenschurz-Schmidt, Draper-Rodi,[START_REF] Hohenschurz-Schmidt | Blinding and sham control methods in trials of physical, psychological, and self-management interventions for pain (article I): A systematic review and description of methods[END_REF] Hohenschurz-Schmidt, Draper-Rodi, Vase, Scott, McGregor, Soliman, MacMillan, Olivier, Cherian, Corcoran, Abbey, Freigang, Chan, Phalip, Sørensen, et al., 2023).

Finally, aside from

  placebo treatments, CFs may be a useful solution to harness placebo effects in clinical care without placebo treatments. A survey conducted in French-speaking European countries revealed that the use of CFs may be even more widespread than placebo treatment use. Communication was the most commonly reported CF used to elicit placebo effects. Overall, factors within the therapeutic relationship and patient characteristics categories were most often employed. The widespread use of CFs among physiotherapists highlights the need for further research to gain a deeper understanding of their thought processes and clinical decision-making when implementing these approaches. However, there are varying ethical and epistemological justifications behind the use of CFs. An ethical framework must also be established to ensure that the use of CFs is reasonable and justifiable among patient populations. Therefore, future studies should focus on exploring the mechanisms and rationale behind the use of CFs in physiotherapy, while also developing guidelines and standards for their appropriate and ethical use.In addition to these clinical uses, future research directions could include investigating how placebo knowledge may help improve the design of controls in physiotherapy. This may prove fruitful in illuminating current challenges in blinding and controlling in the evaluation of non-pharmacological interventions.

  

  

  

  

  

  

  

  

  

Table 1

 1 Results from[START_REF] Hróbjartsson | The use of placebo interventions in medical practice-a national questionnaire survey of Danish clinicians[END_REF] 

  Upon inspection of the open-ended answers to the question "why do you use CFs" of study4, one physiotherapist (participant 191) answered "because it's very fun to use, I see it as a game.47 " Such a response, if it is intended to take seriously, leads to fundamental questions about the motivations for manipulating48 aspects of the healthcare encounter and setting. This shows that unethical uses of CFs exist and suggest that education into CFs and placebo and nocebo effects must be paired with healthcare ethics. Currently, it is unknown what physiotherapists are taught about CFs and placebo and nocebo effects within established or hidden curricula. This could be investigated through mixed methods with both a survey of current education programs across physiotherapy curricula and qualitative interviews with physiotherapy teachers, and students, to understand any current learning on placebo topics. In turn, the profession could also adapt the recommendations from the expert consensus on what healthcare providers should know about placebo and nocebo effects to physiotherapy

Translated to Masseuse-Physiotherapist in English. This is still the current name in France for physiotherapists. It stems from kinés(i), Greek for movement.

Essai sur l'utilité du mouvement, ou des différents exercices du corps, et du repos dans la cure des maladies

Physical treatments are grouped by Dr Mac Auliffe in 1904 as treatments by the use of air, heat, cold, light,

Our ambition here is not exhaustiveness but only to set a sufficient framework in which we can progress in the rest of the thesis. For a more detailed account on this topic, we recommend reading[START_REF] Annoni | Better than nothing: A historical account of placebos and placebo effects from modern to contemporary medicine[END_REF][START_REF] Blease | Consensus in placebo studies: Lessons from the philosophy of science[END_REF][START_REF] Blease | Overcoming disagreement: A roadmap for placebo studies[END_REF].

This presentation may lead to necessary redundancy with the articles' introductions and discussions which was minimised as best as possible.

Figure 4: Graphical presentation of thesis structure

U S E S O F P L A C E B O E F F E C T S A S T R E A T M E N T E N H A N C E R S

"Au contraire j'ai l'impression que le médecin se fout de moi quoi"

This metaphor, as the classification of contextual factors, also poorly represents possible interactions between contextual factors, or metaphorical grapes.

4.2.2. U S I N G C O N T E X T U A L F A C T O R S I N P H Y S I O T H E R A P Y

Supplementary Materials

the experimental results of this thesis. Question 1 will be discussed in section 2 and Question 2 in section 3 (see Figure 4). Lastly, in Part three: General Discussion, although each result will be discussed with respect to each article, the overall contributions of this thesis are discussed.

Contributions to the field of placebo studies are presented first, followed by contributions to physiotherapy research. Finally, the thesis closes by offering contributions on new ways in which placebo knowledge could contribute to physiotherapy will bring the thesis essay to a close. This section will discuss the evaluation of physiotherapy effectiveness. Here, further research discussing the applications of placebo studies to improve research in physiotherapy by reflecting on methodological insights from placebo studies is presented. Figure 4 summarises the structure of the manuscript. innovation. For example when considering manual therapy targeted at the shoulder, Michener et al. suggested a sham procedure where "the clinician applied minimal pressure and slid the hands across the skin to mimic the manipulative thrust" [START_REF] Michener | Development of a sham comparator for thoracic spinal manipulative therapy for use with shoulder disorders[END_REF][START_REF] Michener | Validation of a sham comparator for thoracic spinal manipulation in patients with shoulder pain[END_REF]. Another attempt at producing controls comes from a recent Delphi study which included experts on deception, including magicians, to suggest criteria to create sham treatments for physical treatments [START_REF] Braithwaite | Towards more credible shams for physical interventions: A Delphi survey[END_REF]. However, only five criteria among seventy-nine reached consensuses for both research methodologists and experts on deception. Hancock et al. also found minimal agreement among physiotherapists as to which controls may be appropriate, credible and inert [START_REF] Hancock | Selecting an appropriate placebo for a trial of spinal manipulative therapy[END_REF].

Overall, the best hope for solutions to help overcome the challenges in evaluating non-pharmacological treatments, and specifically physiotherapy, could come from the continued conversation between placebo studies and physiotherapy. Physiotherapy would increase the internal validity of its studies by striving to improve the design of the placebo controls it uses.