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Introduction

En France, la chiropraxie est reconnue comme une profession de la santé ayant pour but le
traitement et la prévention des troubles neuro-musculo-squelettiques (1). Cependant, la
profession apparait comme hétérogene (2, 3). En effet, certains chiropracteurs prennent en
charge des troubles non neuro-musculo-squelettiques (4, 5). Ce type de prise en charge est
favorisé par I'utilisation de « techniques prescriptives » qui ont pour but de déterminer un
« diagnostic technique », basé sur des observations et des tests cliniques, sans
nécessairement prendre en compte la symptomatologie du patient. Ce « diagnostic

technique » déterminera, ensuite, le plan de traitement et les modalités thérapeutiques.

La Neurologie Fonctionnelle (NF) en est un exemple contemporain et complexe. Elle
permettrait de détecter et de traiter des «lésions physiologiques » (i.e. des groupes de
neurones dysfonctionnels) supposés responsables de divers troubles, aussi bien neuro-
musculo-squelettiques que non neuro-musculo-squelettiques (e.g. troubles neuro-
développementaux, troubles neurodégénératifs ou conséquences d'accidents vasculaires
cérébraux) (6). Ces « lésions physiologiques » sont identifiées grace a un examen clinique
specifique a la NF, chez des patients symptomatiques ou non (6). Suivants les résultats de
cet examen, diverses modalités de traitement seront mises en place (e.g. manipulations
vertébrales, mouvements oculaires) pour traiter les groupes de neurones dysfonctionnels

(i.e. les rendre fonctionnels) (6).

La NF se présente comme étant fondée sur des preuves, pourtant elle est tres controversée
(7, 8). Une précédente these a méme montré que la NF vérifiait les 10 signes d'alarme des
pseudosciences, concluant ainsi que la NF, dans un contexte chiropratique, pouvait étre
qualifiée d'approche pseudoscientifique (9). Cette approche semble néanmoins attractive

puisqu’en Australie 13,3% des chiropracteurs interrogés ont rapporté y avoir recours (4).
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Pourtant, les approches pseudoscientifiques sont dangereuses pour les patients car elles
peuvent retarder ou interrompre une prise en charge adaptée (10), elles sont également
dommageables pour la profession car elles peuvent étre responsables d'une mauvaise

perception et d'un manque d'intégration de la profession dans le systeme de santé (10-13).

Des lors, il nous a semblé pertinent de continuer I'analyse critique de la NF, dans un contexte
chiropratique, afin de statuer sur le caractere scientifique ou pseudoscientifique de cette
approche et de s'intéresser a l'intérét des étudiants en chiropraxie pour la NF. Enfin, nous
réfléchirons a des facteurs pouvant expliquer l'intérét des étudiants et des chiropracteurs

pour la NF.
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l.  Cadre théorique

A.  Approches scientifiques et pseudoscientifiques

1. Pratique fondée sur les faits et les dérives pseudoscientifiques

La pratique fondée sur les faits s'est développée dans les années 1990 (10). Elle a été
initialement mise en application en médecine puis s'‘est étendue aux professions
paramédicales. Cette pratique permet d'appuyer la décision clinique du thérapeute sur trois
piliers i) les meilleures données scientifiques ii) I'expérience du praticien et iii) les préférences
du patient (14). Cette approche permet d’améliorer la qualité des soins, I'efficacité de la prise
en charge, et de réduire les colts financier (15, 16). Cependant, elle requiert des
connaissances et la capacité d'analyser les données de la recherche, et plus particulierement,

de reconnaitre ce qui est scientifiquement correcte ou non.

Malheureusement, il n'est pas toujours évident de faire la différence entre « une bonne
science », « une mauvaise » ou méme une « pseudoscience » (10, 17). En effet, certaines
approches thérapeutiques peuvent paraitre scientifiques et pourtant ne pas I'étre, c'est le
cas des pseudosciences (17). Et d'autres peuvent s'appuyer sur des études scientifiques de
mauvaise qualité ; c'est le cas des « mauvaises sciences »(10). Ce genre de « sciences » peut
étre responsable d'un retard de diagnostic ou d'une mauvaise prise en charge et ainsi mettre

le patient en danger (10, 18).

2. Définition et signes d'alarme des pseudosciences

Les pseudosciences peuvent étre définies comme de « fausses sciences », i.e. une pratique
en apparence scientifique mais qui n‘en a pas la substance (17, 19-21). Elles existent dans le
domaine médical mais €également en dehors. Les pratiques pseudoscientifiques médicales
ne sont pas nécessairement invalides ou inefficaces mais leurs affirmations dépassent

largement les niveaux de preuves probantes disponibles et aboutissent donc a des prises en
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charge non fondées sur des preuves probantes (18). Il est également possible que ce type
de traitement manque de bases scientifiques et de validité clinique. Les affirmations
pseudoscientifiques sont dangereuses car elles ne sont pas systématiquement improbables
et sont souvent convaincantes. Elles peuvent donc convaincre et tromper des personnes
intelligentes et bien formées (17). Par conséquent, tout le monde peut étre victime des
pseudosciences. Toutes ces approches ont des caractéristiques communes, les connaitre

permet de les identifier plus facilement (17).

Lilienfeld et al ont décrit dix indicateurs ou criteres d'alarme permettant d'identifier des
pseudosciences (17). Ces signes d'alarme sont listés et expliqués brievement ci-dessous

(Tableau 1, colonne 2).
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Tableau 1: Différences entre science et pseudoscience : les signes d'alarme (17, 22)

Science

Pseudoscience

Falsifiabilité
Une approche peut étre réfutée avec des preuves
probantes.

Manque de falsifiabilité

Les théories de la pratique ne sont pas (ou peu) falsifiable
Des hypotheses permettent d’'expliquer systématiquement
les résultats négatifs.

Surutilisation d'hypothéses ad Hoc

Surutilisation d’hypothéses qui permettent d'expliquer les
résultats négatifs, rendant ainsi les théories infalsifiables.

Autocorrection
Les théories/pratiques s'adaptent aux vues des nouvelles
connaissances acquises

Manque d‘autocorrection
Les théories/pratiques changent peu face aux nouveaux
éléments scientifiques et face aux évidences contradictoires.

Limiter les biais y compris celui de confirmation

Biais de confirmation: rechercher les informations
cohérentes avec nos hypotheses et ignorer ou
réinterpréter les autres.

Utilisation d'une méthodologie scientifique permettant
d'éliminer/minimiser I'impact des biais (dont le biais de
confirmation).

Accent mis sur les confirmations

Les précautions pour éliminer les différents biais ne sont pas
réalisées. Par exemple, les pseudosciences utilisent souvent
un schéma d'étude non adapté ou pas robuste.

Pour illustrer ce point, Lilienfield cite le philosophe Mario
Bunge « un pseudoscientifique est comme un poissonnier ; il
exageére ses réussites et néglige ou excuse ses échecs ». (17)

Evaluation par les pairs
Elle permet d'éviter un trop grand nombre de publications
de faibles qualités méthodologiques.

Méthodologie de qualité faible

Les pseudosciences évitent cette évaluation par les pairs.
Elles peuvent produire de la recherche mais généralement de
faible qualité méthodologique.

Utilisation d'une méthodologie robuste

La méthodologie utilisée doit suivre les recommandations
et les standards méthodologiques validés. Par exemple,
I'utilisation d'un essai clinique randomisé est nécessaire
pour tester I'efficacité d'un traitement.

Exces de confiance basé sur les témoignages et des preuves
anecdotiques

Les pseudosciences s'appuient souvent sur les témoignages
et des études descriptives pour valider [l'efficacité du
traitement.

Caractére cumulatif des sciences :
La découverte de nouvelles informations se basent sur des
connaissances déja établies

Absence de « connexion » avec les connaissances établies
Manque de connexion prétendant a de nouveaux
paradigmes sans fondement préalable

Théories/pratiques basées sur des preuves
Les théories scientifiques s'appuient sur des preuves
scientifiques robustes

Prétentions extraordinaires

Les pseudosciences ignorent que «Des prétentions
extraordinaires nécessitent des preuves extraordinaires » (23)
Par exemple, un traitement efficace a 100% ou permettant de
soigner de nombreuses pathologies est une prétention
extraordinaire.

Théories basées sur les faits - Autocorrection des
théories :

Les théories/pratiques s'appuient sur des preuves
scientifiques valides et se corrigent avec le temps et les

nouveaux éléments.

Argument de tradition
Lorsqu'une théorie/pratique est populaire depuis un certain
temps, il est tentant d’assumer que celle-ci est vrai ou valide.

Utilisation d'un langage spécifique
Par soucis de précision, les scientifiques définissent et
utilisent souvent une terminologie spécifique.

Utilisation d'un langage « hyper-technique »

L'utilisation d'un langage technique pour décrire des
pratiques qui ne sont pas valides afin de perturber la
compréhension du lecteur, autant sur ce qui est dit ou non-
dit.

Champ d'application défini

Toute approche thérapeutique a un domaine d'action
délimité. Par exemple, un traitement est efficace
uniquement sur certaines pathologies.

Absence de limites au champ d‘application

Les approches pseudoscientifiques n‘ont pas de domaine
d’action délimité. Par exemple, un traitement est efficace sur
tous patients symptomatiques ou non.
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3. Pourquoi les pseudosciences sont-elles attractives ?

Nous sommes tous victimes de croyances via des processus cognitifs et de communications
inconscients (20, 24). Face a toute communication, nous utilisons la vigilance
épistémologique qui correspond a la faculté que nous avons a analyser une information
avant de l'accepter. Elle repose sur I'analyse de la source (i.e d'ou provient I'information?)
qui doit étre considérée comme fiable puis sur I'analyse du contenu (i.e. I'information en
elle-méme) qui doit étre crédible (17, 20, 25). Afin de nous convaincre, les pseudosciences
utilisent des stratégies de persuasion et divers arguments qui trompent notre vigilance
épistémologique (20, 24-26). Elles sont populaires et persistantes parce qu'elles ont
culturellement évolué pour étre cohérentes avec nos croyances intuitives (i.e. le contenu) et
ont réussi a imiter des aspects de la science pour que nous pensions que nous avons affaire
a la vérité (i.e. la source) (26). Le tableau 2 regroupe les caractéristiques qui pourraient

expliquer l'attractivité des pseudosciences.
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Tableau 2 : Les caractéristiques qui rendent les pseudosciences attractives.

Facteurs/
stratégies

Explications

Conséquences

Facteurs/stratégies
s'appuyant sur la
psychologie

Imiter la science

- Publier quelques articles dans des journaux

Peut renforcer la fiabilité de

(24) évalués par les pairs. Ces publications sont | la source.
(26) généralement controversées ou peuvent méme
étre retirées. Elles sont utilisées pour légitimer
I'aspect scientifique des théories.
- Diplémes et positions de I'informant (e.g. PhD —
méme s'il n'‘est pas en lien avec la théorie
développée, titre de Docteur et Professeur).
Cohérence avec | Chaque individu a des croyances intuitives. Nous | Peut renforcer la crédibilité
nos croyances sommes généralement plus enclins a croire une | du contenu.
(20, 24) information qui est cohérente avec nos croyances

plutdt qu'une information qui les contredit.

Appartenir a un
groupe
(17, 20)

Créer une identité sociale ; les individus n'osent
pas exprimer des croyances qui sont opposées a
celle du groupe.

Peut renforcer et/ ou induire
des croyances.

Piege de |la
rationalisation
(20)

Un engagement rapide du consommateur change
ses perspectives et facilite son adhésion. En
d’autres termes, méme si une personne est critique
ou neutre au départ, le fait de s'engager
rapidement dans le processus, par exemple en
signant un consentement indiquant que la
technique est tres efficace donc potentiellement
dangereuse, améne inconsciemment la personne a
modifier ses croyances et a prendre parti pour le
concept développé.

Peut persuader de
I'importance/« puissance »
de la théorie.

Intérét saisissant
(20)

Les études de cas sont plus convaincantes que les
études cliniques randomisées.

Peut renforcer la crédibilité
du contenu et convaincre par
exemple de l'efficacité d'un
traitement.

Altruisme
(27)

Les personnes ayant choisi d'exercer une
profession de la santé sont généralement des
personnes qui souhaitent aider/soulager le plus de
personnes.

Le fait que les
pseudosciences n'aient
généralement pas de limite a
leur champ de compétence,
permet au clinicien d'aider le
plus de personnes possible.

Facteurs/stratégies
de marketing

Construction
d’objectifs
fantomes
(20)

Objectifs crédibles mais actuellement non
réalisables, donc il faut des techniques alternatives
pour les réaliser.

Peut renforcer la crédibilité
du contenu.

Certificats et titres
professionnels
(20)

Les certificats et titres donnent une image sérieuse
et confirment la véracité des théories.

Peut renforcer la crédibilité
du contenu et la
reconnaissance.

Economique
(28)

Le modele néolibéral et la nature entrepreneuriale
du systeme de santé, y compris la chiropraxie,
pousse les praticiens a étre rentables (pour vivre)
et peuvent étre en conflits entre les valeurs
professionnelles et la réalité économique.

Peut renforcer, d'une
maniére peu
conventionnelle (e.g. I'appat
du gain), l'intérét des
cliniciens pour une pratique.
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B. La chiropraxie

1. Evolution de la profession chiropratique

A l'origine, la chiropraxie fut fondée sur la théorie de la « subluxation » qui correspond au
« déplacement » d'une vertebre causant une compression au niveau de la racine nerveuse
(29). Cette « subluxation » bloquerait la circulation d'une « force » (essentielle a tout notre
organisme) et serait responsable de nombreuses pathologies. Le chiropracteur, en ajustant
ces « subluxations », traiterait et préviendrait ces différents troubles. Au fil des années, cette
théorie a évolué (30-39), mais la notion de la « subluxation » comme étant I'unique « cause »
des troubles musculo-squelettiques et non-musculo-squelettiques est, parfois, encore
acceptée (3). Il est donc compréhensible que la chiropraxie ait, parfois, été assimilée, en

France, a une pseudoscience (40).

L'influence de la pratique fondée sur les preuves a poussé la profession chiropratique a
produire de la recherche sur les interventions utilisées par les chiropracteurs (41).
Actuellement, dans certains pays, la chiropraxie est intégrée dans le systeme de santé.
Mondialement, on compte de nombreux chiropracteurs ayant réalisé des théses
universitaires et travaillant sur divers projets de recherche en lien avec les thérapies

manuelles.

2. Les techniques prescriptives dans le domaine de la chiropraxie

Les techniques dites « prescriptives » se basent sur un protocole détaillé permettant de
déterminer un «diagnostic technique » ne prenant pas nécessairement en compte la
symptomatologie du patient et pouvant s‘appliquer également chez les patients
asymptomatiques (42). Par exemple, en « kinésiologie appliquée », le thérapeute « teste » la
force des muscles pour déterminer quelle vertebre il faut « ajuster ». Plus précisément, si le

muscle est « faible », cela signifie que la zone touchée doit étre traitée par un ajustement.
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Afin de tester I'efficacité du traitement, le test est réévalué post ajustement, normalement le

muscle redevient « fort » (43).

La technique « sacro- occipitale » est un autre exemple de « technique prescriptive ». Cette
approche permet de classer les patients (symptomatiques ou non) en trois catégories en
observant des mouvements du corps subtils. Une fois la catégorie identifiée, le clinicien est
guidé par un protocole de traitement déja pré établi (44). Ces techniques sont historiques
et tres populaires chez les chiropracteurs (4). Il en existe d'autres sous diverses formes (42).
La Neurologie Fonctionnelle, approche sur laquelle se concentre cette these, apparait
comme une « technique prescriptive » plus complexe, basée sur I'observation subclinique
de divers tests neurologiques. En France, ces techniques ne sont pas enseignées dans la
formation initiale, mais principalement via des séminaires « techniques » privés. (i.e.

enseignements privés indépendants des formations initiales).

3. Cadre légal de la chiropraxie en France

La chiropraxie est |égalisée en France depuis la loi du 4 mars 2002 (Article 75) (45). Le décret
d'application relatif aux actes et aux conditions d'exercice de la chiropraxie, publié le 7
janvier 2011, détermine le champ de compétence, les actes autorisés, les conditions
d'utilisation du titre de chiropracteur et les contre-indications a la prise en charge (1). Ainsi,
le chiropracteur est reconnu comme un thérapeute pouvant « [...] pratiquer des actes de
manipulations et mobilisations manuelles, instrumentales ou assistées mécaniquement,
directes et indirectes, avec ou sans vecteur de force, ayant pour seul but de prévenir ou de
remédier a des troubles de I'appareil locomoteur du corps humain et de leurs conséquences,
en particulier au niveau du rachis, a I'exclusion des pathologies organiques qui nécessitent
une intervention thérapeutique, médicale, chirurgicale, médicamenteuse ou par agents
physiques [..]. Ces actes de manipulations et mobilisations sont neuro-musculo-

squelettiques, exclusivement externes. » (1). En d'autres termes, le chiropracteur prend en
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charge les troubles neuro-musculo-squelettiques et se doit de référer le patient lorsque la

symptomatologie, qui amene ce dernier a consulter, est hors champ de compétence.

4 Conflit entre deux groupes au sein de la profession

Certains chiropracteurs ont conservé la théorie de la « subluxation », qui consiste a croire
que la « subluxation » chiropratique est responsable de nombreuse pathologies, et que les
« ajustements » chiropratiques (i.e. manipulations vertébrales) permettent de corriger les
« subluxations » et par conséquent de traiter ou de prévenir les troubles musculo-
squelettiques et non musculo-squelettiques. Ces chiropracteurs sont dits « conservateurs »
et utilisent généralement une approche non fondée sur les faits. Ainsi, en considérant le
cadre légal francais, les chiropracteurs conservateurs dépassent, dans certains cas, le champ

de compétence neuro-musculo-squelettiques.

D’autres chiropracteurs ont su adopter une approche fondée sur les faits; ils suivent
généralement le cadre légal et basent leur décision clinique, lorsque c'est possible, sur la
recherche et les recommandations de bonnes pratiques (46). Il existerait donc un dualisme
entre les chiropracteurs prenant en charge uniquement les troubles musculo-squelettique

et ceux prenant en charge aussi les troubles non musculo-squelettiques (2, 3)

C. La Neurologie Fonctionnelle

Dans nos travaux de recherche, nous nous sommes intéressés a une approche thérapeutique
assez complexe, la Neurologie Fonctionnelle (NF) comme approche complémentaire a un
traitement en chiropraxie. Il est difficile de trouver une définition précise de cette approche
thérapeutique dans la littérature scientifique (6). Cependant, elle apparait comme une
technique prescriptive s'intéressant principalement au systeme nerveux, dont le cerveau, et

utilisant un protocole d'analyse complexe.
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Comme il est difficile de trouver des informations/travaux publiés sur la NF, la majorité de
la description ci-dessous a été réalisée a partir d'une scoping review sur les théories de la
NF effectuée par une autre étudiante en these, qui s'intéressait également a la NF et au

concept de pseudoscience (9).

1. Théories de la Neurologie Fonctionnelle, telles que diffusées par
FR Carrick

a) Concepts de « lésion physiologique » et « état d'intégration

centrale »
La NF permet de détecter, d'évaluer et de prendre en charge, de maniere conservatrice, des
« lésions physiologiques» (6, 9). En NF, une «lésion physiologique » correspond a un
« groupe de neurones dysfonctionnels », c'est a dire a un groupe de neurones dont
« l'intégration centrale » est altérée (6). « L'intégrité centrale » d'un neurone (appelée
également « état d'intégration centrale ») correspond a I'« état de santé » du neurone. |l
dépendrait de trois facteurs: ses apports en oxygene, en nutriments, et la quantité de
stimulus recus (6). Si un de ces facteurs manque ou est en exces, alors « I'état d'intégration
centrale » (i.e. son « état de santé ») serait altéré et pourrait étre responsable de divers
symptomes. Ces « lésions physiologiques » peuvent étre présentes sur tout le systeme
nerveux mais sont principalement localisées dans le cerveau et ne concerneraient
géneralement qu'un co6té d'une structure cérébrale, aboutissant, ainsi, a des symptomes
asymétriques. Ces « lésions physiologiques » seraient réversibles grace a la neuro-plasticité

du systéme nerveux (6).

b) Concept de « fatigabilité du neurones »
La « fatigabilité » d'un neurone serait un indicateur d'un dysfonctionnement de '« état
d'intégration centrale » d'un neurone. En NF, un groupe de neurones est considéré en état
de « fatigabilité » lorsque I'effecteur qui en dépend est dans l'incapacité de maintenir une

réponse constante en réponse a un stimulus répété ou prolongé. Un groupe de neurones
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peut étre plus ou moins « fatigable », i.e. capable de maintenir une réponse constante a un

stimulus répété ou prolongé. (6, 9)

C) Concept d’hémisphéricité
En NF, le concept « d’"hémisphéricité » repose sur le fait que les deux hémispheres cérébraux
contrélent différentes fonctions et parties du corps humain, en fonctionnant a un niveau
d'activité différent sans pour autant provoquer une pathologie avec des symptomes
apparents. Cette « hémisphéricité » résulterait d'une « lésion physiologiques » au niveau
d'un hémispheére, mais qui ne correspond pas a une lésion pathologique cérébrale (lésion
cérébrale) (6). En NF, une «hémisphéricité » pourrait étre a l'origine de nombreuses
pathologies pouvant étre psychiatriques (e.g. une dépression), cognitives (e.g. I'autisme),
immunitaires (e.g. un lupus), neurologiques (e.g. Parkinson, Alzheimer), ou rachidiennes (e.g.

scoliose, ‘subluxation’).

Le but de la NF est de détecter ces « lésions physiologiques » et « hémisphéricités ». Pour
ce faire, un thérapeute en NF procede a un examen spécifique a la NF, afin de pouvoir les

détecter puis les traiter.

2. Examen clinique en Neurologie Fonctionnelle

Les « lésions physiologiques » seraient donc a I'origine de nombreux symptomes musculo-
squelettiques et non-musculo-squelettiques. Puisqu’elles ne peuvent pas étre objectivées
directement, par imagerie par exemple, il est nécessaire de réaliser un examen clinique
spécifique a la NF. Cet examen a pour objectif de détecter les « Iésions physiologiques »
chez des patients symptomatiques ou asymptomatiques. Dans un premier temps, une
anamneése est réalisée et le patient est observé. L'examen clinique débute par un examen
physique général comprenant |'évaluation des signes vitaux. En NF, cette premiére étape a

pour but de déceler les premiers indicateurs de «lésions physiologiques » et de leur
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localisation (6). Ensuite un « examen neurologique fonctionnel » est réalisé. Il ressemble a
un examen neurologique « conventionnel » (comme réalisé par des médecins neurologues)
mais l'interprétation des tests est différente (e.g. il s'agit d'une interprétation
« subclinique »). En d'autres termes, les tests et signes cliniques peuvent étre considérés
comme « positifs » lors d'un examen clinique en NF alors qu'ils seraient considérés comme
« négatifs » lors d'un examen médical « conventionnel ». En effet, en NF, une asymétrie
détectée, méme légere, dans les tests signe un « dysfonctionnement neuronal ». Ces tests
permettent, donc, d'identifier des neurones « hyper- » ou « hypo- » actifs chez des patients
symptomatiques ou asymptomatiques. Par exemple, le test de Romberg est utilisé en
neurologie pour déterminer s'il y a une atteinte des voies cordonales postérieures. Lors de
ce test, le patient est debout bras tendus et les yeux fermés. En neurologie
« conventionnelle » un test positif correspond a une chute du patient, en NF, le fait que le
patient oscille légerement ou « bouge » les bras est le signe d'un « dysfonctionnement
neuronal ». Le « neurologue fonctionnelle » cherchera des signes subtils comme le c6té
d'une légere déviation des bras ou les oscilliations du corps pour déterminer la zone du

cerveau ou se situe les « neurones dysfonctionnels » (6).

Parmi les tests cliniques utilisés en NF, l'interprétation et l'utilisation du « blind spot »
semblent étre spécifique a la NF. En effet, il est au centre de la thése doctorale de FR Carrick
(47), fondateur de la NF, et de ses premiers travaux de recherche. Le « blind spot » est une
mesure utilisée en ophtalmologie pour suivre des pathologies oculaires (48). Cependant en
NF, il est mesuré et utilisé pour déterminer « I'état d'intégration centrale » du cortex visuel
controlateéral au « blind spot » anormal. Ainsi, si le « blind spot » est augmenté cela signifie
gu'ily a une lésion physiologique au niveau du cortex visuel controlatéral ; ce qui correspond

en NF a « une hémisphéricité » (49).

Afin de déterminer cette « hémisphéricité », d'autres tests, comme I'observation des
saccades et des poursuites oculaires, sont utilisés. Ces concepts ne semblent pas

communément utilisés dans le domaine de la neurologie et donc spécifiques a la NF.
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3. Traitement

Apres avoir déterminé le(s) « lésion(s) physiologique(s) », I'objectif du traitement est de
rendre optimal « I'état d'intégrité central » des neurones. En d'autres termes, le traitement a
pour but de rendre les neurones « dysfonctionnels », « fonctionnels ». Pour ce faire, le
thérapeute va «stimuler » ou «inhiber » le systeme nerveux via différentes modalités
comme : la manipulation vertébrale, des exercices oculaires, des exercices respiratoires,
I'utilisation de sons ou encore la nutrition. Les modalités de traitement dépendent de la
localisation de la « [ésion physiologique ». Ainsi, pour des migraines ou des vertiges, il serait
préconisé de travailler sur I'hémisphére cérébral droit, afin de rétablir son « bon
fonctionnement », les modalités utilisées seront des manipulations vertébrales, des exercices
de respirations, des conseils de nutrition et des exercices oculaires (6). Cependant, le
thérapeute peut appliquer ce type de traitement sans prendre nécessairement en compte
les symptomes du patient parce que ces stimuli ont pour objectif de rétablir la « bonne
communication » entre les différentes parties du systeme nerveux et doivent étre répétés de
facon adéquate afin de favoriser des changements neuro-plastiques bénéfiques, en

respectant le « concept de fatigabilité » du neurone. (6)

En NF, des « regles de traitement » sont proposées, en particulier : i) L'intensité du stimulus
doit étre progressive et adaptée au degré de « fatigabilité » du groupe de neurones ; ii) Le
type de stimulus et son c6té d'application dépendent de la localisation de la « lésion
physiologique », i.e. des caractéristiques de la voie neurologique identifiée ; iii) Les stimuli
doivent étre répétés et une seule «lésion physiologique » (i.e. groupe de neurones
dysfonctionnels) peut étre affectée par plusieurs types de stimuli; iv) L'efficacité du
traitement doit étre évaluée régulierement en mesurant, apres lintervention NF, les
indicateurs identifiés comme « positifs » lors de I'examen clinique spécifique a la NF. Si ces
« regles » ne sont pas respectées, cela pourrait aboutir a une « destruction » définitive des

« neurones dysfonctionnels » (6).
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Concernant le plan de traitement, plusieurs visites par semaine voire par jour peuvent étre
nécessaire. La durée du traitement totale est généralement supérieur a deux semaines (6).
Les résultats obtenus, suite a ce type de traitement, sont décrits comme étant positifs,
amenant parfois a une résolution complete des symptomes pris en charge. Cependant, les
délais d'obtention de tels résultats ne sont pas communiqués (6). De plus, une revue de la
littérature récente conclut qu'il n'y avait pas de preuve probantes quant au bénéfice ou a
I'effet d’'une intervention en NF, utilisé dans un contexte chiropratique (50). Les preuves
probantes de la validité du raisonnement clinique en NF ne sont pas facilement accessibles.
Les éléments qui ont été analysés de fagon critique sont de faible qualité méthodologique
et n‘apportent aucune preuve probante validant I'approche en NF (plus d'informations
seront apportées a ce sujet dans cette these). La NF a méme déja été décrite comme une

pseudoscience (9).

4, Neurologie Fonctionnelle dans le contexte de la chiropraxie et

pseudoscience
Suite a un précédent travail de these (9) et a la publication de trois études s'intéressant i)
aux concepts de la NF (6), ii) a I'effet/bénéfice clinique d'une intervention en NF (50) iii) a
I'effet (spécifique) de la manipulation vertébrale sur le cerveau associé a des bénéfices
cliniques (51), il en résulte que la NF, dans le contexte de la chiropraxie, pourrait s'apparenter
a une approche pseudoscientifique (9). En effet, il a été montré que la NF, dans le cadre de
la chiropraxie et telle que diffusée par FR Carrick, remplissait les 10 piliers des
pseudosciences: i) le manque de falsifiabilité, ii) le manque d'autocorrection, iii) I'accent mis
sur les confirmations, iv) une production de littérature de faible qualité méthodologique, v)
I'excés de confiance basé sur des témoignages et des preuves anecdotiques, vi) des
prétentions extraordinaires, vii) I'absence de connexion avec les connaissances établies, viii)
I'argument de tradition ix) l'utilisation d'un langage « hyper-technique » et x) I'absence de

limite au champ d'application. Actuellement, il semble donc que la promotion et I'utilisation

Université Paris-Saclay 19
Espace Technologique / Immeuble Discovery
Route de I'Orme aux Merisiers RD 128 / 91190 Saint-Aubin, France



de cette approche ne soient pas recommandées. Par conséquent, il nous a paru intéressant

de vérifier cette conclusion avec un angle d'approche différent.
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ll. Problématiques

A. Partie 1: La Neurologie Fonctionnelle : la nécessité d'évaluer
une technique prescriptive populaire aux prétentions
extraordinaires

Deux projets de these ont été initiés au sujet de la NF dans un contexte chiropratique. Le
premier (9) avait constaté que la NF montrait plusieurs signes d'alarme des pseudosciences.
Pourtant, elle semble séduire aussi bien les chiropracteurs que les étudiants. Dans un
premier temps, cette these continue I'analyse critique de la NF, en s'intéressant i) aux signes

d'alarme et ii) aux aspects attractifs des pseudosciences.

Les nombreuses indications thérapeutiques, parfois méme «ambitieuses », et I'aspect
faussement fondé sur les preuves pourraient expliquer cet intérét. En effet, pour des
personnes qui ne sont pas familiarisées avec la méthodologie scientifique et la recherche, il
peut étre difficile de comprendre que les études utilisées pour confirmer la validité de la NF
sont en réalité basées sur des études de qualité méthodologie faible et que, par conséquent,
les résultats ne sont pas fiables. Cependant, ce ne sont probablement pas les seules
explications qui poussent un clinicien a adhérer a une approche non scientifique. Nous
pouvons supposer que l'intérét pour ce genre d'approche thérapeutique est influencé, par
exemple, par la maniere dont elle est diffusée et/ou par les propres croyances du clinicien.
Ainsi, un praticien accepterait plus facilement ces approches thérapeutiques en dépit de
I'approche scientifique. On peut aussi supposer que la NF intéresse différentes catégories
de chiropracteurs mais pour des raisons différentes. Il est donc pertinent de continuer ce
travail d'évaluation des travaux scientifiques sur la NF, afin d'approfondir les conclusions de
la premiere these et de mieux comprendre l'intérét des cliniciens a adhérer a ces types

d'approches thérapeutiques.

Dans cette partie, nous continuerons les travaux de recherche initiés par Anne-Laure Meyer,

premierement, via une revue de littérature systématique et critique des publications de FR
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Carrick, fondateur de la NF. Nous continuerons donc d'analyser les preuves d'un
effet/bénéfice d’'une intervention en NF. Deuxiémement, nous nous intéresserons a I'histoire,
I'origine, le développement, I'organisation et la diffusion de cette approche thérapeutique
afin de i) voir si ces critéres indiquent que la NF est une science ou une pseudoscience et de
i) comprendre pourquoi cette technique est attractive pour certains cliniciens (via I'analyse

de sa crédibilité et de sa promotion).

B.  Partie 2 : Etude de l'association entre I'attitude des étudiants
envers des concepts chiropratiques historiques et leur attitude
envers la Neurologie Fonctionnelle et d’autres techniques
prescriptives.

La NF apparait comme une «technique prescriptive » contemporaine et complexe,
permettant d'analyser et de traiter des patients symptomatiques ou non. Parmi les
indications thérapeutiques certaines sont « ambitieuses » (autisme, commotion cérébrale,
Parkinson...). Par conséquent, un chiropracteur pratiquant cette approche sous la législation
frangaise en vigueur (1), pourrait étre amené a prendre en charge des non-indications (i.e.
des cas en dehors du champ de compétence du chiropracteur). Il a été mis en évidence dans
une étude sur les étudiants a I'Institut Franco-Européen de Chiropraxie (IFEC) que les
étudiants qualifiés de conservateurs (et donc hypothétiquement en désaccord avec le
modele « Evidence Base Practice » de la santé) sont plus enclins a prendre en charge ces
non-indications (suivant le type de cas cliniques présentés) avec des odds ratio allant jusqu'a
22 (52). Nous nous sommes intéressés, dans la méme enquéte, a l'intérét des étudiants
concernant les techniques prescriptives (dont la NF), et au lien entre le conservatisme et
I'intérét des étudiants pour la NF. Ainsi, nous souhaitons vérifier si certaines croyances (i.e.
I'adhésion a un ancien mode de soins de santé) prédisposeraient les cliniciens a s'intéresser,

en générale, a des techniques qui sont en marge des concepts scientifiques actuels.
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lll. Contributions scientifiques
Cette thése est composée i) d'une revue critique de la littérature; ii) d'une synthese
d'informations de sources multiples suivie d'une discussion ; iii) d'une enquéte. En amont,

une étude pilote a été réalisée pour nous aider a déterminer I'approche de nos travaux.

A. Effet et/ou bénéfice d'une intervention en Neurologie
Fonctionnelle

Le terme « Neurologie Fonctionnelle » n'apparait pas systématiquement ni dans le titre, ni
dans le texte, ni dans les mots clefs des articles portant sur la NF, il est donc difficile de
trouver de la littérature scientifique sur ce sujet (6). Par conséquent, il est nécessaire d'établir
des stratégies de recherche qui different de celles généralement utilisées pour les revues

critiques et systématiques de la littérature.

Une premiere revue de la littérature sur I'effet et/ou le bénéfice clinique d'une intervention
en NF, conclut que i) peu d'articles de recherches cliniques sont publiés sur le sujet, ii) sur
I'ensemble de ces recherches cliniques, peu ont utilisé un groupe contrdle et iii) les études
ayant un schéma potentiellement adapté pour évaluer I'effet clinique d'une intervention en
NF sont de faible qualité méthodologique (50). Cette revue a également mis en évidence la
publication de nombreux rapports de cas et des discussions, mais ces schémas d’'étude ne
permettent pas d'évaluer l'efficacité d'une intervention thérapeutique. Cette revue s'est
intéressée exclusivement a I'analyse d'un journal spécialisé en NF, The Functional Neurology,
Rehabilitation, and Ergonomics, les auteurs de cette revue étaient conscients des limites de
leur démarche et ont préconisé de continuer |'évaluation des bénéfices et/ou effet d'une
intervention en NF. Afin de palier a la problématique de la difficulté de recherche d'articles,
ils ont suggéré de s'intéresser a FR Carrick, fondateur de la NF, qui se présente comme
fortement impliqué dans la recherche clinique (50). Ainsi, la contribution scientifique de cette

these a suivi ces recommandations.
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Les objectifs de recherche de ce travail étaient de :
- Définir les themes des publications de FR Carrick, fondateur de la NF.
- Définir la proportion d'étude de recherche, de cas clinique, de résumé et de papier de
conférence.

- Etablir s'il existe des preuves probantes sur le bénéfice/effet d’un traitement en NF

1. Méthode

Une revue critique de la littérature obtenue a partir d'une recherche bibliographique a été
effectuée sur les publications de FR Carrick, fondateur de la NF. Elle a été enregistrée sur
PROSPERO CRD42019126345. La précédente revue a mis en évidence une faible qualité
méthodologique pour ce type de recherche (50). Nous avons donc décidé de définir peu de
criteres de qualité concernant les schémas d'étude et les conditions traitées. Cette approche
est également pédagogique et permet aux lecteurs (cliniciens et futurs cliniciens) de mieux
comprendre les principaux prérequis nécessaires permettant de conclure sur l'efficacité

d'une intervention.

a) Stratégie de recherche
Une recherche bibliographique a été effectuée sur PubMed et Scopus avec I'équation de
recherche (‘Carrick FR" OR ‘Carrick F  OR " Carrick, Frederick ' OR * Carrick, Frederick Robert *
OR ' Carrick, Frederick R’) jusqu'en octobre 2018, nous avons également consulté

ResearchGate et le site du Carrick Institute pour compléter cette liste de publications.

b) Classification par themes
A partir des titres et des abstracts, les publications ont été classées en quatre thémes: i)
cerveau (les titres et résumeés comprenaient par exemple « brain », « cerebral activity » ou
« stroke ») ; i) posture et équilibre (les titres et résumés comprenaient par exemple
« posturography », « vertigo » ou « balance ») ; iii) les autres en Neurologie Fonctionnelle

(les publications s'intéressaient a des symptomes neurologiques mais sans rapport ni avec
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i), ni avecii)) ; etiv) les autres en non Neurologie Fonctionnelle (publications traitant d'autres

sujets que les trois themes précédemment expliqués).

) Sélection des articles de recherche semblant étudier I'effet ou
bénéfice d'une intervention avec une approche en Neurologie
Fonctionnelle et utilisant un schéma d'étude adapté

Les versions completes des articles s'intéressant a I'effet/bénéfice du traitement/intervention
en NF et utilisant un schéma d'étude adapté ont été retenus. Pour cela, nous avons
sélectionné les articles répondant aux criteres d'inclusion suivants : i) FR Carrick devait étre
auteur ou co-auteur ; ii) les études devaient s'intéresser soit a I'effet, i.e. comparer a minima
le groupe d'intervention a un groupe placebo ou un groupe controle valide avec un
traitement efficace, soit au bénéfice de la NF, i.e. comparer un groupe d'intervention a un
autre type de traitement ou groupe controle sans traitement. Une description des articles

inclus dans la revue est disponible dans le tableau 3.

d) Evaluation de la qualité méthodologique
Deux tableaux ont été créés, I'un concerne la description des articles inclus et l'autre
I'évaluation de la qualité méthodologique de ces articles. Les items utilisés pour évaluer la
qualité méthodologique sont :

1) Les sujets d'études, sont-ils dits en « aveugle » de I'intervention et/ou naifs ? (biais de
performance/de suivi)

2) La répartition des sujets dans les difféerents groupes, a-t-elle été faite par
randomisation ? Si oui, une assignation secrete est-elle rapportée ? (biais de
sélection)

3) L'intervention testée est-elle bien décrite ? (critére de validité externe)

4) Le(s) critere(s) de jugement, est (sont)-il(s) rapporté(s) comme étant reproductible(s)
ou fiable(s) ? (erreur aléatoire)

5) La personne évaluant les criteres de jugement, est-elle dite en «aveugle » de

I'intervention ? (biais de sélection/de mesure)
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6) La personne ayant effectué les tests statistiques est-elle dite en «aveugle » de
I'intervention ? (biais d'analyse)
7) Les auteurs, rapportent-ils les sujets exclus ou perdus de vue ou est-ce que cela est

évident dans la section résultat (tableaux, figures) ? (biais d'attrition)

Ces items avaient pour but d'identifier les principaux risques de biais de ces études et
d'autres problemes de qualité, comparables a ceux évalués dans le cadre des essais
cliniques randomisés (53). A l'issue de cette évaluation, un score sur 7 points a été calculé
et transformé en pourcentage afin de faciliter la compréhension de la qualité
méthodologique. Le score méthodologique a été utilisé pour évaluer de maniere globale

la rigueur méthodologique de chacune d'entre elles.

2. Résultats

a) Diversité des themes de recherche et des schémas d’études
Sur 121 documents publiés par FR Carrick, 39 articles scientifiques en texte intégral ont été

identifiés, et 14 concernaient |'effet ou le bénéfice d'une intervention en NF.

(1)  Themes de recherche
Les publications de FR Carrick s'intéressent majoritairement (58%) au theme cerveau. FR

Carrick a publié autant (N=24) sur le theme de /équilibre et la posture, theme relativement

centrale en NF, que sur d'autres themes n'ayant aucun lien direct avec la NF (N=21).
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Figure 1: Nombres de documents publiés par FR Carrick par théme et en fonction de leur disponibilité en texte
intégral ou uniqguement en résumé.

(2)  Schéma d'étude
Sur 121 publications, 47% (N=54) sont des études de cas ou des séries de cas disponibles

uniquement en résumé, 32% sont des études cliniques ou expérimentales en texte intégral

(Fig. 2).
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Figure 2 : Nombre de documents publiés par FR Carrick en fonction du schéma d'étude et de leur disponibilité
en texte intégral ou uniquement en résumé.
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En résumé, FR Carrick a publié beaucoup de documents, s'intéressant majoritairement au
cerveau. Plus de la moitié des publications sont des études de cas, des discussions, des

lettres a I'éditeur, ou des résumés de conférences (61%).

b) Qualité méthodologique des articles portant sur I'effet/bénéfice
d'une intervention en Neurologie Fonctionnelle
Sur les 121 documents publiés par FR Carrick, 39 articles scientifiques étaient en texte
intégral dont 14 s’intéressaient a I'effet ou au bénéfice d'une intervention en NF (Figure 3).
Parmi ces quatorze articles, sept ont été exclus : six d’entre eux n'utilisaient pas de groupe
contréle et un article n'était finalement pas adapté pour cette revue. Ainsi, seulement sept

articles évaluaient I'effet ou bénéfice clinique d'une intervention en NF.
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Figure 3: Description de la recherche de littérature sur le bénéfice d'une intervention en Neurologie
Fonctionnelle parmi les publications de FR Carrick (extrait de Demortier et al (54))
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Le tableau 3 décrit les articles retenus dans cette revue critique et systématique. Les themes
abordés dans les publications évaluées sont le cerveau (e.g. autisme, accident vasculaire
cérébral, I'activité cérébrale) et /'équilibre/posture. Cinq études ont été réalisées sur des
adultes volontaires et en bonne santé (donc a priori asymptomatique). Les interventions
décrites dans ces articles utilisent diverses stimulations : des sons (55), la manipulation du
rachis cervical ou des extrémités (49, 56, 57), ou des mouvements oculaires (58). Par exemple,
un programme informatique auditif, « the Mente Autism Device », aurait permis de traiter
les troubles du spectre autistique. Les mouvements oculaires ont été utilisés pour traiter un
accident vasculaire cérébral aigu de I'artere cérébrale moyenne (58). De plus, la posture et
I'équilibre ont été influencés lors de la rotation du corps (via une machine spécifique) (59),
et par I'écoute de différents types de musique (60). L'activité cérébrale a été évaluée via le

« blind spot » et « stimulée » par la manipulation cervicale (49).

Concernant le comité éthique, la mention « the own institutional review board » revient
fréegquemment. Nous l'avons interprétée comme étant le propre comité éthique du Carrick
Institute. Deux des essais cliniques sont enregistrés sur ClinicalTrials.gov et les conflits
d'intéréts ont été reportés dans quatre études. Enfin le Carrick Institute a financé trois des

études évaluées.

Seulement sept articles avaient un schéma adapté a |'évaluation de I'efficacité ou du bénéfice
d'un traitement en NF. Leur qualité méthodologique varie entre 21 et 57%. Les principaux
risques de biais identifiés sont i) le biais de performance ou de suivi ii) le biais de sélection
iii) le biais de mesure. L'article avec le score méthodologique le plus haut (57%), correspond
a une seule phase du protocole d'étude et utilise une mesure non validée (i.e. « le blind
spot ») pour quantifier I'activité cérébrale. Ainsi, nous n'avons pris en compte aucun des
résultats de ces études. Il n'y a donc actuellement aucune preuve probante concernant le
béneéfice/efficacité d'une intervention en NF, dans un contexte chiropratique et tel

gu'enseigné par FR Carrick.
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En résumé, les travaux publiés par FR Carrick sont principalement des études de cas (47%).
Le theme majoritairement étudié est le cerveau, théme pouvant regrouper des pathologies
comme |'autisme ou les accidents vasculaires cérébraux (AVC) et est donc hors champ de
compétence pour un chiropracteur exercant en France. Seulement sept études évaluaient
I'effet ou bénéfice clinique d'une intervention en NF avec un groupe controle mais la
mauvaise qualité méthodologique ne permettait pas de conclure sur les résultats. Les

résultats sont rapportés dans les tableaux 3 et 4.
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Tableau 3: Description de sept articles écrits ou coécrits par FR Carrick sur I'effet ou les avantages d'une approche en Neurologie Fonctionnelle et utilisant un schéma
d'étude approprié (extrait de Demortier et al (54))

- Volunteers through
advertisements
- 56/56

1st Author [Ref] Condition | Study subjects : - Intervention - Outcome variables When was it assessed ? - Ethics approval - Conflict of Interest
Year studied - Type - Control (other than sham) (with a clear mention (Col) (reported or
Journal - Age (range) - Sham of its origin) supposed)

- Origin

- Number - Trial registration - Funding

(analyzed/included)
Carrick (61) Autism - ASD children - Mente Autism Device - qEEG - Before - « our Institutional - Reported no Col
2018 Spectrum | -4-17 years - NA - ASD questionnaires - After 12 weeks Review Board »
Front Neurol Disorder -? - Sham Device - Posturography - Carrick Institute

(ASD) - 34/83 - NCT02773303 - Plasticity Brain Center
- Neurotech
International Limited

Carrick (58) Stroke - Adults with acute middle - Aspirine + 3 repetitions of - a) Delta-alpha ratio - Before, upon admission - "our Institution” - Reported no Col
2016 cerebral artery ischemic saccades/ smooth pursuits, 3 - b) Power ratio index | - After 7 days of treatment
Front Neurol stroke treatments a day - ¢) Brain symmetry - No - Carrick Institute

- > 39 years - Aspirine index - Plasticity Brain Center

- "our intensive care unit” - NA (a,b and c collected

-34/34 through qEEG)

- NIH Stroke Scale
Pagnacco (55) Postural - Adults - Toned based stimulation - Stability score - Suring the experiment - Yes - Not reported
2015 Balance - 46 - own control “the Carrick Institute
Biomed Sci - Normal subjects -7 for Graduate Study - Not reported
Instrum -39/ IRB#1 - Neurology
- No

Carrick (59) Postural Study 1: Both studies: Study 1: Both studies: - "our IRB" - Not reported
2013 Balance - Healthy Adults - Whole body rotation over 40sec | 8 posturographic - Before
Funct Neurol - 20-60 years for all groups measures - Immediately after - NA - Not reported
Rehabil Ergon -Volunteers through - Each group (4 groups per study) - After 1 day

advertisements differed in terms of pitch and yaw | Study 2: - After 1 week

-52/52 planes during whole body 6 posturographic

rotation measures

Study 2: - NA

- Healthy adults

- 20-61 years
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postdoctoral programs
-20

- Manipulation of C2 at the
‘correct’ side

- Manipulation of C2 at the
'incorrect’ side

this time)

Daubeny (57) Brain - Healthy adults - Upper extremity manipulations - Blind-spot size - Before - No - Reported no Col but at
2010 Function -? - NA - Immediately after least 2 authors are
Int J Disabil Hum -? - Upper extremity manipulation - No known to have business
Dev - 62/ 62 with unloaded activator interest in relation to
the topic.
- No
Carrick (60) Postural - Adult healthy volunteers - 9 groups of listening to - Force platform - Before - "Our institutional - Reported no Col, but
2007 Balance - 22-74 years different types of music (several (CAPS score) - After 10 minutes review board” reported that two
J Altern -? interventions, probably also - After 1 week authors owned two
Complement Med - 266/270 (210+60) serving as controls) - After 1 month - NCT00121693 patents on the
- White noise (unclear if posturographic device
considered as sham) used in the study.
- Carrick Institute
Carrick (49) Brain Phase II: (Unusual design, study subjects - Blind spot size - Before - No - Not reported
1997 Function - Adult volunteers requiring ‘correct’ treatment were - After
J Manipulative -? either treated ‘correctly’ or - NA (not - Not reported
Physiol Ther - enrolled in various ‘incorrectly’) possible/common at
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Tableau 4: Etudes rédigées ou co-rédigées par FR Carrick et susceptibles de rapporter I'effet ou les avantages d'un traitement en Neurologie Fonctionnelle, sources de biais et
qualité méthodologique. (Extrait de Demortier et al (54))

-Title of study Effect studies: Were study | -Was a random Were interven- Was the assessor | Outcome measurement reported Was the | Were losses and Total
-Journal subjects shown to be allocation tions well reported to be to be reliable or reproducible? person exclusion reported or | score
-Yr of publication blind to treatment (1 reported? described? blind on all who obvious in results,
point), stated to be blind | (0.5 point) outcome analyzed | tables or graphs?
(0.5 point) measurement? the data
Benefice studies: -Was it stated that stated
Were study subject it was concealed? to be
stated to be naive to (NA if no random blind?
treatment (1 point) allocation)
(0.5 point)
/1 point /1point /1 point /1 point /1 point /1 point | /1 point /7
The treatment of Autism Spectrum - No -Yes - Yes Q-aire: NA - Q-aires: Yes - No - Yes 43%
Disorder with Auditory Neurofeedback: A | - No - No Posturography
randomized Placebo Controlled Trial No -Posturography: Unclear (”..
Using the Mente Autism Device. gEEG: No proven (23) to exceed the
Front Neurol metrological characteristics for
2018 clinical posturography
recommended by the International
Society for Posture and Gait
Research(24).”
- qEEG: No
0/1 0.5/1 1/1 0/1 1/1 3/7
0/1 0.5/1
Eye-Movement Training Results in -NA - Yes - Yes - Q-aire: NA (Introduction) - No - Yes 43%
Changes in qEEG and NIH Stroke Scale in | - No - Yes - qEEG: No - qEEG: No
Subjects suffering from acute middle - National Institute of Health Stroke
cerebral artery ischemic stroke: a Scale : No
randomized control trial
Fron Neurol 0/1 1/1 1/1 0/1 0/1 0/1 1/1 3/7
2016
Effect of tone-based sound stimulation Benefit study - No - perhaps - No - Yes - No - No 29%
on balance performance of normal - No - NA
subjects: preliminary investigation
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Biomed Sci Instrum 0/1 0/1 1/1 0/1 11 0/1 0/1 2/7
2015
The effect of off vertical axis and -NA - Yes - Yes - No - No - No - No 21%
multiplanar vestibular rotational - No - No
stimulation on balance stability and
limits od stability
Funct Neurol Rehabil Ergon 0/1 0.5/1 1/1 0/1 0/1 0/1 0/1 1.5/7
2013
Effects of contralateral extremity - No - Yes - Yes - Yes - No - No - Yes 50%
manipulation on brain function - No
Int J Disabil Hum Dev
2010 0/1 0.5/1 1/1 1/1 0/1 0/1 1/1 3.5/7
Posturographic Changes Associated with | Benefit study - Yes - Partially - No Yes No Yes, but we could not | 36%
Music Listening - No - No (duration of (Introduction) verify the losses.
J Altern Complement Med exposure?) Nevertheless, 0.5
2007 point given as a
benefit of doubt 2.5/7
0/1 0.5/1 0.5/1 0/1 1/1 0/1 0.5/1

Changes in Brain after Manipulation of - NA - No - Yes - Yes - Yes - No Yes 57%
cervical spine (Phase 2) - No (from Cl) - NA
J Manipulative Physiol Ther 0/1 0/1 1/1 1/1 1/1 0/1 1/1 477
1997
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B. Etude pilote: interviews semi-structurées de chiropracteurs
pratiquant la Neurologie Fonctionnelle

Un des problemes lié a I'étude de la NF est la difficulté d'acces aux sources et aux
informations (6). Pour débuter les deux projets de theses, nous avons réalisé des entretiens
avec des chiropracteurs pratiquant la NF. Ils avaient pour but de i) de vérifier I'interprétation
de divers documents portant sur les théories et les applications cliniques de la NF ii) de
déterminer les origines et les principaux modes de diffusion et de communication en NF.
Dans le cadre de ce projet de these, seul le deuxieme objectif est rapporté ; les résultats du

premier objectif ont été utilisés dans le premier projet de these (9).

1. Méthode

Sur des critéres géographiques, cinq chiropracteurs exercant la NF en France ont été
contactés par mail pour répondre a un entretien semi-structurée. Pour y participer, le
chiropracteur devait étre titulaire du dipléme spécialisé dans le concept de la NF, le DACNB
(diplomate of the American Chiropractic Neurology Board) ou étre dans un processus de
formation actif en NF. Parmi les cing chiropracteurs identifiés et contactés, quatre ont
accepté d'y répondre. Le consentement de chaque participant a été obtenu et leur anonymat

conserve.

Collection et extraction des données

Deux étudiantes en doctorat (Anne-Laure Meyer (ALM) et Marine Demortier (MD)), dont les
theéses portaient sur la NF, ont créé le questionnaire. Les questions utilisées pour cette études
sont en Annexe 1, celles concernant les théories sont détaillées dans une autre publication
(50). ALM et MD ont mené conjointement ces entretiens. Chacune avait la responsabilité
d'en retranscrire deux a partir de I'enregistrement effectué. La retranscription narrative a été

envoyée a chaque chiropracteur interrogé pour validation (et modifiée sur demande si
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nécessaire). A partir des retranscriptions validées par les chiropracteurs, MD et ALM ont
reporté les résultats des entretiens dans des tableaux de maniere indépendante. Leur

contenu a ensuite été comparé et corrigé si nécessaire.

2. Résultats

On constate (Annexe 1) que trois des chiropracteurs interrogés ont été formés exclusivement
par le Carrick Institute, et I'un d’'entre eux a également participé a des séminaires en dehors
de Carrick Institute, au Functional Neurology Seminars. Trois d'entre eux sont diplémés du
DACNB et décrivent cet examen comme difficile. L'un d’entre eux, rapporte qu'il faudrait
continuer de se former en lisant un certain nombre d'articles et en assistant a d'autres
séminaires en NF apres I'obtention du dipldme. lls ont tous commencé a pratiquer la NF il y
a 10-15 ans. lls ont participé a de nombreux séminaires, et ils rapportent que les sujets
abordés y sont variés allant de la neuro-anatomie a la prise en charge des lésions cérébrales
post traumatiques, de la réhabilitation neurologique fonctionnelle orthopédique, des
maladies neurodégénératives ou des troubles développementaux chez les enfants. Selon
eux, d'autres personnes, comme Gerry Leisman, Robert Melillo, Datis Kharrazian et Brandon
Brock, sont impliquées dans le développement de la NF et sa propagation. Ces quatre
personnes auraient été formées par FR Carrick au Carrick Institute et se seraient ensuite
détachés de leur mentor pour développer la NF avec une approche, parfois, légerement
différente. Cette étude pilote nous a permis de cibler nos recherches concernant I'origine et
le développement de la NF. En conclusion, FR Carrick et le Carrick Institute jouent un role

important dans I'histoire et le développement de cette approche thérapeutique.
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C. Origines, développement et diffusion de la Neurologie
Fonctionnelle

Actuellement, il n'y existe pas de publication scientifique ni sur l'origine, ni sur I'histoire ni
sur le développement de la NF. Pour obtenir ces informations, nous avons donc eu recours
a divers types de sources comme ResearchGate, LinkedIn, Facebook, des podcasts, des
interviews, Wikipédia, Wayback machine (archives en ligne des sites internet) des sites
internet de chiropracteurs et celui du Carrick Institute. Cette approche n'a pas pu étre
systématique, elle s'est effectuée sur « un échantillonnage a la source », c’'est a dire qu'a
partir d'une source nous avons identifié plusieurs sources/pistes de recherches possibles.
Nos objectifs étaient i) de déterminer l'origine et I'histoire de la NF, ii) de déterminer son
développement et sa diffusion dans le but iii) d'évaluer I'aspect scientifique de I'origine et

du développement de la NF.

1. Origines et histoire de la Neurologie Fonctionnelle

a) Origines du terme Neurologie Fonctionnelle

Initialement, la Neurologie Fonctionnelle était intitulée « chiropratique neurologique » et
daterait du début des années 1980 (62). A cette époque, les neuroradiologistes utilisaient ce
terme pour décrire les IRM fonctionnels et la neuro-imagerie. Dans les années 1990 (62), un
groupe de cliniciens développait « la médecine fonctionnelle » et commencait a utiliser le
terme de « neurologie fonctionnelle » en la décrivant comme « I'utilisation d’'un régime, de
la nutrition et des habitudes de vie pour permettre au cerveau d'étre en bonne santé ». Ainsi,
ces praticiens explorent toutes les interactions entre |'environnement, la génétique et les
habitudes de vie d'un patient. Ces idées sont en accord avec quelques pratiques en
chiropraxie, notamment la NF (6). En effet, certains chiropracteurs pensent qu'ils traitent « la
cause » et non les symptomes. La date de changement d'utilisation du terme « neurologie

chiropratique » pour « neurologie fonctionnelle » n'est pas connue et ces deux termes sont
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utilisés de maniere équivalente. Les mots « neurologie fonctionnelle chiropratique » ou plus
récemment « clinical neurosciences » sont également utilisés. Dans ces travaux, le terme de

NF sera utilisé et correspond uniquement a la NF appliquée dans un contexte chiropratique.

b) Développement précoce de la Neurologie Fonctionnelle

(1 Théories et pratiques issues d'observations et
expériences cliniques :
D'apres plusieurs sources (63-65), FR Carrick est considéré comme le fondateur de la NF.

Dans un podcast appelé « Past of Functional Neurology » (66), FR Carrick décrit son parcours
et notamment son expérience clinique personnelle. Apres avoir obtenu son dipldme de
chiropracteur, FR Carrick a développé sa propre clinique ou il recevait des patients atteints
de dystonies, de crises d'épilepsie et de séquelles d’AVC. Dans le méme podcast (66), FR
Carrick explique que des ses premieres années de pratique, il menait des observations
scientifiques et appliquait la méthode scientifique, en effectuant un examen neurologique
approprié : il observait, mesurait, puis traitait le patient. Afin de vérifier I'efficacité du
traitement, il remesurait les mémes parametres aprées le traitement. Si aucun changement

n'était observé, cela signifiait qu'il fallait changer d'approche ou arréter.

Dans les différentes sources utilisées, il n'y avait aucune mention ni d'évaluation critique, ni
de la reproductibilitée, ni de la fiabilite des tests utilisés, ni de I'efficacité clinique d'une

intervention en NF, avec une comparaison a un groupe controle.

(2) Formations et affiliations de FR Carrick, fondateur de la
Neurologie Fonctionnelle :
D’apres son curriculum vitae (CV) (67) FR Carrick obtient son diplome de chiropracteur en

1979 au Canadlian Memorial Chiropractic College. Il a suivi un cours en orthopédie a National
University of Health Science en 1982, et un cours de neurologie au New-York Chiropractic

College. Nous avons interprété ces cours comme faisant parti de la formation continue de
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chiropracteur, car ils ont été réalisés dans des écoles de chiropraxie. Il effectue un PhD en
éducation et soutient sa these « Neurophysiological Implications in Learning » en 1996 a
Walden University (47). Cette these portait sur I'environnement éducatif et n'a donc pas été
examinée par des neurologues mais par trois professeurs en éducation et un en science de
la santé. Le PhD obtenu par FR Carrick lui confererait davantage une expertise en éducation

plutdt qu'en neurologie.

En 2014, il participe a un cours intitulé « Post Doctoral Clinical Scholar Research Clinical

Trials » a Harvard Medjcal School et en 2017, il obtient un Master en science en éducation
dans les professions de santé (MS-HPEd) au MGH Institute of Health Professions (67). De
plus, surson CV, il a 11 certifications différentes principalement liées a la NF dans le domaine
de la chiropraxie (67). Il y rapporte également plusieurs titres et affiliations académiques
(67), dont récemment celui de Professor of Neurology and Senior Research Fellow au Centre
for Mental Health Research in association with the University of Cambridge (un groupe de
cliniciens et chercheurs qui s'intéressent a la psychiatrie et collaborent a I'international) (68).
Cependant, l'origine de ses postes est parfois difficile a vérifier. Pendant de nombreuse
années, il était présenté comme Professor Carrick, Carrick Institute et aussi le titre Roland
Blaauw Professor of Neurology a été utilisé (69, 70), il semblerait qu'une chaire et un poste
de professeur a ce nom aient été créés au Carrick Institute en 2016 pour honorer, a titre

posthume, ce chiropracteur impliqué dans la « neurologie chiropratique » (71).

Récemment, en mai 2019, FR Carrick a annoncé avoir accepté deux postes de full professor,
I'un a the University of Central Florida et I'autre a Massachussets General Hospital Institute
of Health Profession (72), (67, 73). Ces postes ont pu étre vérifiés sur les sites internet des
universités respectives (67, 72), cependant sur le site du Massachussets General Hospital

Institute of Health Profession sa position exacte est Adjunct Professor (67).

Sur la carte de visite de FR Carrick, obtenu lors d'un séminaire en 2017, différentes affiliations
sont énumérées (Fig. 4). Sur cette carte, le logo du Carrick Institute est encadré par deux

logos qui ressemblent a celui de Harvard Medical School (74) et a de celui de Cambridge
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University (75), deux universités prestigieuses. On constate I'absence de la mention
« associated with the Cambridge University », seulement les mots Cambridge University sont
indiqués. Le titre « clinical scholar at Harvard University » pourrait faire référence a sa
participation a un cours de méthodologie de recherche a cette université mais peut aussi
faire référence a une position académique. Enfin le titre « prof of neurology Carrick
Institute » pourrait indiquer sa position au sein du Carrick Institute, a moins qu'il ne fasse

référence a un autre titre de professeur.

Par ailleurs, comme indiqué sur sa carte de visite (Fig.4) et sur son CV (67), FR Carrick utilise
I'adresse email @post harvard.edu. Cette adresse mail correspond a une adresse mail de
transfert (76), elle ne permet pas d'envoyer des mails mais uniquement de les recevoir. Tous
les étudiants ayant suivi des cours a Harvard peuvent bénéficier de ce type d'adresse mail.
Ces informations (adresse email, affiliations, logos) peuvent renforcer I'image de fiabilité

académique et scientifique de FR Carrick.

Prof Dr Frederick R Carrick

Senior Research Fellow Bedfordshire Centre for Mental Health Research
University of Cambridge, Cambridge, UK
Clinical Scholar Harvard Medical School
Prof of Neurology Carrick Institute

drfrcarrick@post .harvard.edu

Figure 4 : Carte de visite de FR Carrick obtenu lors d'un séminaire en 2017

(3) Interprétations des résultats sur I'origine des théories et
les connaissances scientifiques de son fondateur
Le terme de neurologie fonctionnelle n'est pas spécifique a la chiropraxie et semble avoir
été utilisé dans d'autres domaines comme celui de l'imagerie médicale. La NF, dans un

contexte chiropratique, a été développée par FR Carrick au début des années 1980, suite a
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ses observations cliniques non publiées. FR Carrick a d'abord effectué son PhD puis une
formation master s'adressant aux professionnels de santé. Récemment, il a également suivi
une formation spécialisée dans la méthodologie des recherches cliniques. Ce parcours est
atypique pour un «neurologue ». Cependant il a de nombreuses connaissances en
neurologie malgré I'absence de formation académique en neurologie « conventionnelle ». I
nous semble correct de décrire FR Carrick comme étant un autodidacte avec des
connaissances avancées en neurologie. L'utilisation de titres et affiliations, méme si elle est,
parfois, peu « conventionnelle », peut renforcer la crédibilité académique et scientifique. Les
écoles de chiropraxie étant indépendantes du systeme universitaire conventionnel, les
chiropracteurs ne sont généralement pas familiarisés ni avec le systeme académique, ni avec
I'exigence des diplomes, ni avec les qualifications nécessaires pour obtenir des postes
universitaires. Par conséquent, ce type de parcours peut paraitre crédible académiquement

et prestigieux pour de nombreux chiropracteurs.

Enfin, la NF s’intéresse a un sujet qui attire les chiropracteurs : « la neurologie » (77). Son
approche holistique correspond également a certains concepts historiques de la chiropraxie
et pourrait ainsi expliquer I'adoption de cette approche par certains chiropracteurs. De plus,
le fait que le fondateur (FR Carrick), soit chiropracteur influence surement positivement
certains confreres, en particulier ceux qui se méfient des formations dispensées par des

personnes « externes » souvent qualifiées de « non experts » (car non chiropracteurs) (77).

C) Recherches et origines scientifiques de la Neurologie
Fonctionnelle

(1)  Premieres contributions scientifiques
Le premier article sur la NF publié par FR Carrick, étudiait I'effet de la manipulation cervicale
sur 'activité cérébrale, il date de 1997 (49). Dans cette publication (49), FR Carrick suggéere
que la manipulation vertébrale a un effet sur le cerveau (vérifié via « le blind spot ») et non

uniquement sur la colonne vertébrale. Il prétend avoir montré que, les manipulations
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cervicales seraient responsables d'une augmentation ou d'une diminution de l'activité

cérébrale suivant le coté de la manipulation et de « I'hémisphéricité » du patient.

Cependant le lien entre le « blind spot » et la théorie de « I'hémisphéricité », décrit comme
un concept clef de la NF (6), n'est pas communément accepté (78-86).

Récemment FR Carrick a rejeté I'idée que cette publication soit a I'origine des bases
scientifiques de la NF (87), ce qui est probablement correct car la NF se base sur de
nombreuses notions qui ne peuvent pas étre expliquées/testées en un seul article. FR Carrick
explique également que le but de cet article n'était pas de suggérer une application clinique
(78-86), ce qui peut paraitre contradictoire. En effet, apres consultation de sa these (47), qui
semble constituer la base de cet article, FR Carrick s'intéresse a I'utilisation du « blind spot »
pour I'éducation et non pour une approche clinique. Cependant dans I'article publié, I'aspect
éducatif n'est pas mentionné, seul le lien entre le « blind spot », la manipulation cervicale et
I'activité cérébrale sont expliqués. Ce concept est accepté par certains chiropracteurs

exercant la NF et est utilisé comme outil diagnostic pour déterminer « I'hémisphéricité ».

(2)  Recherches actuelles
D'apres les informations obtenues dans I'étude pilote, FR Carrick est central dans le

développement de la NF et est activement impliqué dans la recherche. Une recherche rapide
sur PubMed, en mai 2020, montre que FR Carrick a publié 58 articles accessibles via Pubmed
et posté 145 documents sur ResearchGate. Comme indiqué par les chiropracteurs interrogés
lors de I'étude pilote, d'autres personnes (R. Melillo, G. Leisman, D. Kharrazian et B. Brock)
semblent étre impliquées dans la diffusion de la NF. Nous avons donc également vérifié si
ils étaient impliquees dans des travaux de recherche. En mai 2020, selon les informations
disponibles sur Pubmed, R. Melillo a publié 10 articles, G. Leisman 94, D. Kharrazian 13 et B.
Brock 2. Nous avons également consulté leurs profils respectifs sur ResearchGate mai 2020,
R. Melillo a posté 67 documents, G. Leisman 343, D. Kharrazian 16 et Brandon Brock 0. A
I'exception de B. Brock, tous ces acteurs de la NF ont plus de documents référencés sur

ResearchGate que sur Pubmed.
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(3) Interprétation des évidences scientifiques concernant la
Neurologie Fonctionnelle
La NF, dans un contexte chiropratique, était enseignée par FR Carrick depuis une quinzaine

d'années avant la premiére publication scientifique en NF, qui date de 1997. Elle a été suivie
par d'autres publications de FR Carrick sur ce sujet. Cependant, deux revues récentes de la
littérature (50, 54) n'ont pas permis de mettre en évidence de preuves probantes sur les
bénéfices/effets cliniques d'un traitement en NF pour les nombreuses pathologies que la NF
traiterait avec succes. Méme si la liste d'articles publiés peut paraitre longue et
impressionnante, beaucoup d’'entre eux n'utilisent pas une méthodologie adéquate. Ainsi,
les cliniciens, qui ne s'intéressent ni aux définitions ni aux exigences méthodologiques de la

recherche clinique, peuvent étre facilement impressionnés.

2. Diffusion de la Neurologie Fonctionnelle dans le monde

a) Centres de formation
Lors de I'étude pilote, nous avons appris que I'ensemble des chiropracteurs interrogés ont
été formés exclusivement ou partiellement, au Carrick Institute. D'apres leur site internet, le
Carrick Institute est le « mondial leader in clinical neurosciences education» depuis 40 ans
(88). Nous nous sommes donc intéressés a cet institut de formation méme s'il en existe

d'autres comme le Functional Neurology Seminars (89) et le Neuroseminars (90).

Le Carrick Institute propose trois grands axes de formation (91):

- Le programme « vedette » est composé de 10 themes différents. Les sujets abordés
sont divers comme la nutrition, les problemes vestibulaires, I'acupuncture et la
neurologie, les « techniques chiropratiques neurologiques », « ajustements basés sur
le cerveau » ou encore une mise a jour en recherche sur les neurosciences cliniques
(91). Chaque theme comporte 1 a 6 modules et se déroulent chacun sur 1 a 4 jours.

- Le programme présentant les « bases » de la NF est composé de trois themes. Les

sujets abordés sont par exemple la douleur (e.g. présentation et explication des
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thérapies manuelles, des stratégies de rééducation et de l'optimisation des
performances techniques en se basant sur le fonctionnement du cerveau) ou les
neurosciences cliniques (i.e. principalement de la neuroanatomie avec des
applications cliniques). Chaque theme est composé de 1 a 23 modules se déroulant
sur 2 a4 jours (91).

- Le programme des « spécialités » est composé de 19 themes (91). Les sujets abordés
sont principalement cliniques (e.g. migraines, troubles neuro-développementaux,
prise en charge des syndromes post commotion, rééducation vestibulaire) et il y a
également une dissection du cerveau disponible en ligne (92). Chaque théme est

composé de 1 a 7 modules, se déroulant sur 2 heures a 3 jours.

Il semblerait que I'on puisse suivre les cours dans |'ordre que I'on souhaite, seules certaines
formations comme «TBI : advancements in diagnosis and treatment » nécessiteraient des
prérequis (93). Afin d'aiguiller au mieux les praticiens, le Carrick Institute a mis en place des
conseils de formation suivant les objectifs souhaités (94). Par exemple, si I'on souhaite se
former d'avantage, sur les neurosciences cliniques et la chiropraxie, il est conseillé de suivre
5 thémes de formation, chacun composé de 1 a 23 modules se déroulant sur 1 a 4 jours (95).

Ces themes sont décrits dans le tableau 5.
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Tableau 5 : Description des themes conseillés aux chiropracteurs souhaitant se former en Neurologie

Fonctionnelle (95).

Nom

Description

ReceptorBased® essential
(96)

Comprendre les mécanismes d'action des pathologies et troubles
du systéme nerveux, y compris du cerveau en s'appuyant sur les
derniéres recherches scientifiques.

Pain Reset™

Une synthése des 30 dernieres années sur I'expérience clinique

(97) en neurologie, en biomécanique et en rééducation.
Informations issues des derniéres recherches scientifiques.
Le but de ce séminaire est de permettre au praticien d'identifier
les zones du cerveau et les probléemes biomécaniques dont
souffre le patient afin de les corriger.
Clinical Neuroscience | Séminaires fondés sur les preuves permettant au clinicien de
Program comprendre et d'appliquer les neurosciences cliniques. Différents
(97, 98) modules abordent par exemples la neuro-anatomie, la

physiologie et les pathologies en neurosciences cliniques.

Brain based adjustement
(99)

Ce
neurologiques chiropratiques » et d'expliquer le lien entre le

séminaire a pour but d'enseigner les «techniques

mauvais alignement du corps et le dysfonctionnement du
systéme nerveux central (et inversement).

The clinical  neuroscience
behind the subluxation &
chiropractic

(700)

L'aspect neurologique de la subluxation et ses conséquences
déléteres sur la santé et les performances humaines. Cette
formation permettra au praticien d'appliquer le « paradigme » de
la NF dans ces ajustements.

D'apres les informations disponibles sur le site internet du Carrick Institute, la participation

a I'ensemble de ces cing programmes coUterait entre 15,820 et 19,769 $. Le tarif dépend i)

de la date d'inscription (des tarifs préférentiels sont proposés pour des inscriptions

anticipées) et ii) de l'inscription a un module unique ou a un « package » (i.e. un nombre

défini de séminaires réglés en avance).
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Le Carrick Institute propose également un Master en science (101) sur les neurosciences

cliniques ; nous n'avons cependant pas examiné d'avantage ce programme.

b) Instructeurs et intervenants au Carrick Institute
En janvier 2020, le site internet du Carrick Institute affiche une liste de 65 instructeurs/
intervenants (FR Carrick inclus) (102). Leurs dipldmes sont variés allant du dipléme
universitaire a des certificates ou des fellowships. Parmi eux, 56 sont chiropracteurs, 46 sont
titulaires d'un diplome de /’"American Chiropractic Neurology Board (le diplome DACNB), ce
qui indique une formation en NF. En tout, 23 sont des "fellows of the American College of
Functional Neurology “(FACFN). La plupart des enseignants ont reporté 1 a 3 dipldmes
universitaires. En octobre 2020, au moins trois d'entre eux sont titulaires d'un dipléme de
médecine et six d'un doctorat, dont certains ont des publications scientifiques, selon

Pubmed and ReserchGate.

Il nous semble peu probable que le Carrick Institute emploie 64 salariés a temps plein, nous
avons donc supposé que la majorité des personnes listées sur le site du Carrick Institute
interviennent dans le cadre des séminaires. Généralement, compte tenu de l'intervention des
enseignement uniquement dans des séminaire et des connaissances académiques de
plusieurs d'entre eux, nous avons pensé que certains pouvaient intervenir ou étre rattachés
a d'autres universités ou d'autres centres de formation. Notre hypothese était que la plupart
des universitaires ayant une production de recherche seraient sur ResearchGate. Pour
chacun des intervenants nous avons donc recherché les informations relatives aux affiliations
académiques via ResearchGate. Nos résultats indiquent que i) trois intervenants sont affiliés
a des colleges chiropratiques (Pa/lmer Chiropractic Research, Life University et le RMIT
University, Discipline of Chiropractic), ii) un est associé avec The South London Maudsley
NHS Foundation Trust, iii) deux sont affiliés a the Univeristy of Wyoming Department of
Electrical and Computer Engineering, iv) un est associé a Neuroscience Research Australia,
Balance and Vision Laboratory. Les autres intervenants ne figuraient pas sur ResearchGate,
n'avaient pas d'affiliation universitaire indiquée sur ResearchGate, ou étaient rattachés
uniquement Carrick Institute (i.e. sans affiliation universitaire externe).
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C) Diplomes et certifications
La majorité des séminaires du Carrick Institute permettent d'obtenir les crédits nécessaires
pour se présenter a l'examen du American Chiropractic Neurology Board (ACNB), et

également a ceux proposés par The American College of Functional Neurology.

Diplomate of the American Chiropractic of Neurology Board (DACNB)

Le diplome de Diplomate of the American Chiropractic Neurology Board est délivré par le
ACNB le seul « speciality board » reconnu par 7he American Chiropractic Association (ACA)

et est accredité par diverses organisations (103).

Afin de pouvoir passer cet examen, le praticien doit i) fournir son diplome de Doctor of
Chiropractic délivré par un college accrédité par un Council on Chiropractic Education (ou
équivalent), ii) avoir suivi 300h de formation « post doctoral» dans un programme de
« neurologie chiropratique » approuvé par the Commission of Accreditation of Graduated

Education in Neurology (CAGEN), iii) fournir sa licence/autorisation d’exercice (104).

Pour les praticiens qui souhaitent passer I'examen du ACNB, le Carrick Institute propose les
séminaires suivants : « ReceptorBased Essentials », « Pain Reset », « Clinical Neuroscience
Program » et « Clinical Neuroscience Board Review ». Afin de pouvoir se présenter a cet
examen, le praticien doit avoir effectué 300 heures de formations. D'apres les informations
disponibles sur le site internet du Carrick Institute, obtenir ces 300 heures « crédits », parmi
la liste conseillée par le Carrick Institute, colteraient entre 8,980 et 14,378%. Comme
précédemment évoqué, le tarif dépend i) des séminaires sélectionnés (certains sont plus
chers que d'autres), ii) du moment de l'inscription et iii) de l'inscription ; uniquement un

séminaire ou un « package ».

L'examen se compose d'une partie écrite et d'une partie pratique (104). D'apres les
chiropracteurs interrogés lors de I'étude pilote, cet examen est difficile a obtenir et il est
parfois nécessaire de le passer plusieurs fois. En 2018, le taux de réussite était de 49% a I'écrit

et de 83% en pratique/ oral (105).
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Une fois I'examen réussi le praticien obtient le titre de DACNB (Djplomate of American
Chiropractic Neurology Board) et est inscrit dans le registre des praticiens ayant ce dipléme

(106).

Le clinicien gradué DACNB doit effectuer une « re-certification » annuelle, c’'est a dire qu'il
doit : i) effectuer 60 heures de formations dans un institut agrée CAGEN ii) transmettre une
bibliographie de minimum 24 articles sur la neurologie et indexé dans un journal avec comité
de lecture iii) transmettre sa licence d'exercice iv) payer des frais de 186 $. D'aprés le site de
ACNB, 'objectif de cette « re-certification » est de garantir une formation continue des
cliniciens DACNB (104). Sans cette « re-certifcation » le clinicien n'est plus référencé comme
praticien DACNB. Il est possible de régulariser sa situation, les modalités dépendent du
temps écoulé sans « re-certification ». Par exemple, si le délai est supérieur a 24 mois le

clinicien peut étre amené a repasser I'examen de I'’ACNB (104).

d) Interprétation des informations concernant la diffusion de la

Neurologie Fonctionnelle
Le Carrick Institute propose de nombreux séminaires permettant de prendre en charge
diverses pathologies (musculo-squelettiques ou non). La majorité de ces séminaires sont
présentés étant fondés sur les preuves (97-99), pouvant ainsi renforcer la crédibilité de leur
contenu. Plusieurs certifications et diplomes existent, dont le DACNB, permettant aux
cliniciens d'étre reconnus et enregistrés en tant que « chiropracteur neurologistes ». Le
systeme de « re-certification » permet, effectivement, de garantir la formation continue des
praticiens. Cependant, on peut se demander si la quantité annuelle des publications, et par
conséquent I'évolution des pratiques cliniques qui pourraient en découler, nécessitent ce

systeme de « re-certification » annuelle.
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3. Une approche controversée

a) Avis positifs : patients et praticiens
La NF et FR Carrick ont eu une couverture médiatique positive. Par exemple, FR Carrick est
connu pour avoir traité des commotions cérébrales chez des sportifs de haut niveau, dont
le célebre joueur de hockey américain, S. Crosby. Ces anecdotes sont visibles par exemple

sur le site du Carrick Institute (107) et dans des journaux chiropratiques (108)

Sur le site du Carrick Institute, une page est dédiée aux médias ayant abordés la NF (e.g.
reportages, articles de presse) (107). Par exemple, on y trouve la bande annonce d'un film
intitulé « Hope Restored, Functional Neurology Serves Humanity ». Dans cette vidéo la NF
n'est pas présentée comme de la neurologie « conventionnelle ». Elle irait bien au-dela de
cela: « Despairing thoughts overwhelm your ability to believe that you will ever get better.
The practitioners of Functional Neurology have found a way to restore that hope. Enter a

whole new world, the world of Functional Neurology, where hope has been restored. »(109).

Divers témoignages de patients sont disponibles sur différents sites de chiropracteurs
utilisant la NF (109, 110) . Ces témoignages sont positifs et relatent des expériences de
différents patients satisfaits de la prise en charge en NF. Les cliniciens semblent également
satisfaits de cette technique car cela leur permettrait de prendre en charge et d'aider de
nombreux patients, parfois méme avec des problématiques non musculo-squelettiques (e.g.
patient atteints de troubles autistiques, de troubles neuro-développementaux et de

commotions cérébrales) (6).

b) Avis néegatifs : meédecins et chercheurs
La NF est cependant critiquée ; par exemple, un médecin, H. Hall, s'est intéressée au premier
article publié par FR Carrick (49), et dénonce un manque de qualité de méthodologique,
expliquant que la mesure du « blind spot » n'est pas fiable et ne permet pas d'évaluer

I'activité cérébrale (111). Elle a également analysé et expliqué I'utilisation des références dans
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cet article, constatant ainsi qu'elles étaient souvent non pertinentes ou mal interprétées. Par

conséquent, les références ne soutenaient pas les résultats et les conclusions de cette étude.

H. Hall a également critiqué le Brain Balance Program, un traitement mis en place par R.
Melillo, un praticien en NF. La critique porte sur les conditions prises en charge (e.g. ADHD,
améliorer I'immunité, les performances académiques, les fonctions cognitives, les capacités
sensorielles et motrices), le concept sous-jacent et le manque de preuves. Elle conclut que
le Brain Balance Program est basé sur des spéculations et non sur des preuves crédibles

(112).

Une étude de recherche clinique financée par le gouvernement, menée par le Brain Synerqy
Institute, sous la direction de FR Carrick, a été auditée par The Office of Inspector General,
Texas Health and Human Services Commission. Le but de |'étude était de traiter les séquelles
de traumatismes craniens et le stress post-traumatique chez les vétérans de guerre en
utilisant, entre autres, une chaise rotative. L'audit a conclu que les résultats étaient
« seulement d'un tiers a la moitié de I'ampleur du traitement établi et les colts étaient
plusieurs fois plus élevés » (p.18). Les critiques portaient également sur la mauvaise qualité
méthodologique, I'absence d'autorisation éthique, la présentation inadéquate des résultats
et des criteres d'inclusion inappropriés a |'étude (ayant entrainé une demande de

remboursement partiel des fonds) (113).

Deux revues critiques de la littérature sur l'efficacité d'une approche en NF montrent que les
articles disponibles sur ce sujet sont de faible qualité méthodologique (50, 54), et qu'il
n'existe actuellement (2018) aucune évidence concernant I'efficacité ou le bénéfice clinique
d'un traitement en NF. De plus, les praticiens NF stipulent que la manipulation vertébrale
aurait un effet sur le cerveau. Or, une revue de la littérature récente sur ce sujet montre qu'il
n'y a pas d'évidence concernant |'effet clinique d'une manipulation vertébrale sur le cerveau.

(57)
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Par ailleurs, une autre source définit la NF comme une pseudoscience (114); le concept de
neurones dysfonctionnels est remis en cause, I'utilisation d'un langage spécifique et les
prétentions extraordinaires sans preuves « extraordinaires » sont également mis en avant.
Pour autant, d'aprés la méme source, I'auteur se plaint que le manque de preuves de
I'efficacité de la NF n'a pas empéché les universités légitimes d'accorder la titularisation a FR
Carrick (114). Il peut étre supposé que l'auteur fasse référence aux affiliations indiquées dans
son CV : University of Central Florida College of Medicine et MGH Institute of Health

Profession. (67)

C) Interprétations des résultats concernant le caractere controversé
de la Neurologie Fonctionnelle

En résumé, la NF est souvent décrite par FR Carrick et ses praticiens comme étant fondée
sur les preuves. Cependant, elle est plutot controversée, avec d'un cété des partisans
(principalement des cliniciens et des patients) et de I'autre des opposants (principalement
des chercheurs et des médecins). Les principaux arguments des opposants sont un manque
de méthode scientifique, des prétentions extraordinaires, |'utilisation d'un langage complexe
et I'image d'une intégration dans le monde universitaire renforcant ainsi la crédibilité de la

NF pour les praticiens NF.

D. Enquéte sur l'attitude des étudiants envers les techniques
prescriptives, la Neurologie Fonctionnelle comme exemple

Une enquéte s'intéressant aux capacités de triage et aux attitudes et opinions concernant
certains concepts et techniques chiropratiques a été réalisée auprés des étudiants en
chiropraxie. Dans le cadre de cette troisieme contribution scientifique nous avons étudié les
techniques prescriptives chiropratiques et plus particulierement la NF, telle qu’enseignée par
FR Carrick. Nous nous sommes également intéressés au score de « conservatisme »

chiropratique et son association avec I'attitude des étudiants envers la NF.
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Les objectifs spécifiques de cette enquéte chez des étudiants en chiropraxie étaient les
suivants :
- Déterminer |'attitude des étudiants envers I'utilisation de techniques prescriptives
- Déterminer le niveau de connaissance des étudiants en Neurologie Fonctionnelle,
telle qu'enseignée par FR Carrick
- Déterminer leur attitude (i.e. intérét et adhésion) envers la Neurologie Fonctionnelle,
telle qu'enseignée par FR Carrick
- Tester l'association entre le conservatisme chiropratique et la future approche
clinique des étudiants en relation de i) les techniques prescriptives ii) la Neurologie

Fonctionnelle

1. Méthode

Seules les informations pertinentes pour cette these sont décrites ci-dessous, I'explication
détaillée est disponible dans l'article publié (115). L'étude a été acceptée par le Comité

Ethique de I'Université Paris-Saclay (n°2017/11).

a) Participants-collecte des données
L'enquéte a été diffusée auprés des étudiants de la 3°™¢3 la 6°™ année sur les deux sites (i.e.
Paris et Toulouse) de I'Institut Franco-Européen de Chiropraxie (IFEC) entre novembre 2017
et janvier 2018. Elle était volontaire, anonyme et composée de questions en relation avec les
attitudes et les opinions des étudiants au sujet de différents concepts et approches
thérapeutiques chiropratiques ; et enfin de quelques cas cliniques permettant d'évaluer la
capacité de triage des étudiants. Le temps de réponse était estimé a environ 45 minutes.
Seules les informations en lien avec les objectifs de cette contribution scientifique seront

reporteés ici.
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b) Questions sur les techniques prescriptives
Afin d'évaluer l'intérét des étudiants pour les techniques prescriptives, une question, issue

d'une enquéte précédente (116), a été posée (tableau 6).

Tableau 6 : Description de la question et du systeme de calcul utilisée pour décrire I'intérét des étudiants
pour les techniques prescriptives

[%]
+— +— 8
c v c
= v| © 9] b
S gl < € @
g o) < £
5 ol & e} S
= [l I . ®© o
= 9 — —8 c c —8 B =
S o > 2 o o Y © O
O ®© O o = Z o o Z2 ©
Une fois diplomé(e), pensez-vous que vous utiliserez
une ou plusieurs techniques chiropratiques
spécifiques d'évaluation systémique, dont le but est de Intéressé Pas intéressé
vous orienter vers I'origine du probleme. Par exemple,
SOT, Gonstead, la kinésiologie appliquée ou la
neurologie fonctionnelle.

C) Questions sur la Neurologie Fonctionnelles et score de
Neurologie Fonctionnelle
Les questions sur la NF ont été divisées en deux parties. La premiere comporte une question
sur leur niveau de connaissance en NF. La deuxiéme est composée de 5 questions: 3 a
propos de |'intérét pour la NF et 2 & propos de |'adhésion & certains concepts. A partir de

ces questions un score de Neurologie Fonctionnelle a été calculé (tableau 7)
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Tableau 7 : Description des questions sur I'attitude des étudiants francais en chiropraxie sur la Neurologie Fonctionnelle (i.e. intérét et adhésion) et systeme de calcul utilisé
pour le score de Neurologie Fonctionnelle (Extrait de Demortier et al (115))

Acceptance and interest in
Functional Neurology

Answering possibilities

'Acceptance’

Mrs X brings her son, Julien 7 yrs to
consult you. She explains that Julien
is hyperactive and that she has read
on the Internet that chiropractors
can detect and treat groups of
dysfunctional neurons in the brain,
which could improve his
hyperactivity. Would you accept to
treat this boy in this way ?

Definitely not

Probably not

Don’t know

Yes Probably

Yes, definitely

Answers indicating disagreement with the concept

0 pt

‘Interest’
Would you like to learn (more) how
to use Functional Neurology ?

Yes

Unsure

No

Interested
1 pt

Op

Uninterested

t

Answers indicating agreement with the
concept
1 pt

It is possible to examine the
nervous system of young healthy
people to detect groups of
dysfunctional cerebral neurons.

‘Interest’ Yes, mandatory Yes, as an elective only | Don't know Probably not Definitely not
Do you think this technique should
be taught in chiropractic
programmes? Interested Uninterested
1 pt 0 pt
‘Interest’ Yes, definitely Yes probably Don't know Probably not Definitely not
Do you think that this technique
holds great promise for chiropractic? Interested Uninterested
1 pt 0 pt
'Acceptance’ Strongly disagree Somewhat disagree | don't know Somewhat agree Strongly agree

Disagreement
0 pt

Agreement
1 pt
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d) Questions et score de « conservatisme » chiropratique
Dix items en accord avec les principes fondamentaux de la chiropraxie ont été utilisés pour
déterminer le score de « conservatisme » des étudiants en chiropraxie. Sept items (Figure 5,
items 1 a 7) provenaient de la littérature (117, 118) et trois (Figure 5, items 8 a 10) ont été
créés pour les besoins de I'étude. Quatre items (Figure 5, items 7 a 10) étaient en relation
avec le concept de /a subluxation et six (Figure 5, items 1 a 6) avec le concept d‘ajustement
vertébral. Si I'étudiant était d'accord avec I'item, 1 point était donné, sinon 0. Ainsi le score
de « conservatisme » variait entre 0 et 10, O indiquant une approche non « conservatrice »

et 10 une forte approche « conservatrice ».

1. Les ajustements chiropratiques vertébraux préviennent les maladies en général.

2. Les ajustement chiropratiques vertébraux renforcent le systeme immunitaire.

3. Les ajustement chiropratiques vertébraux améliorent la santé des nouveaux nés.

4. Les ajustements chiropratiques vertébraux permettent au corps de fonctionner a 100%
de ces capacités.

5. Les ajustements chiropratiques vertébraux préviennent la dégénérescence du rachis.

6. |l est approprié pour toute personne de recevoir des ajustements chiropratiques tout
au long de leur vie.

7. La subluxation est la cause de toutes les maladies.

Les subluxations court-circuitent le systéme nerveux.

9. Les subluxations peuvent nuire a la capacité du systéme nerveux a fournir de I'énergie
aux tissus et aux organes.

10. Il est possible de détecter des subluxations avant que les symptomes n'apparaissent.

®

Figure 5 : Items sur le « conservatisme » chiropratique inclus dans I'enquéte et utilisés pour calculer le score de
conservatisme des étudiants en chiropraxie (extrait de la these de Goncalves G. (119))

e) Traitement et analyses des données
Les données ont été entrées dans le logiciel STATA 3, puis vérifiées par une autre personne.
Les analyses ont été effectuées avec le logiciel STATA 15 avec l'aide d'une troisieme

personne (Professeur Niels Wedderkopp).
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(1) Variable indépendante
Les dix questions utilisées pour le score de « conservatisme » ont été dichotomisées : « 0 »

(réponse appropriée) et « 1 » (réponse inappropriée). Le score de « conservatisme » a été

divisé en 4 groupes : groupe 1 (0-2), groupe 2 (3-5), groupe 3 (6 and 7), groupe 4 (8-10).

(2) Variables dépendantes

/) Le souhait d’une future utilisation de techniques prescriptives :

Les réponses a la question concernant le souhait d'une future utilisation de techniques
prescriptives ont été dichotomisée: «intéressé » («Oui» et « Qui probablement »
correspondaient a 1 point) et « non intéressé » (« Je ne sais pas », « Non probablement

pas », « Non » correspondaient 0 point).

1) Attitude envers la Neurologie Fonctionnelle :

Comme décrit dans le tableau 7, les questions sur /intérét et I'adhésion a la Neurologie
Fonctionnelle ont été dichotomisées et ont permis de calculer un score de NF variant de 0 a
5. Les étudiants avec un score entre 0 et 2 étaient considérés comme ayant une « attitude
non positive » envers la NF et les étudiants avec un score entre 3 et 5 comme ayant « une

attitude positive » (i.e. manifestaient de I'/ntérét et adhéraient a quelques concepts de NF)

Des analyses descriptives ont été effectuées pour chaque variable. Puis, afin d'évaluer s'il
existait une association significative entre le score de conservatisme et i) les techniques
prescriptives, ii) le score de NF, une régression logistique a été réalisée. Les résultats ont
ensuite été ajustés en fonction du site (Paris ou Toulouse), du sexe et du niveau d'étude (3e
- 6e année). Les différences entre les groupes ont été considérées comme significatives pour

p < 0,05 et lorsque les IC a 95 % ne se chevauchaient pas.
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2. Résultats

Tableau 8 : Description des étudiants francais en chiropraxie ayant participé a I'enquéte

Variables Nombre de réponses (%)
Sexe

Femmes 241 (67)

Homme 118 (33)

Année d'étude

3éme année 102 (28)

4%me 3nnée 99 (28)

5éme année 72 (1)

6°™e année 86 (24)
Site

Paris 199 (55)

Toulouse 160 (45)

Groupes de conservatisme

Groupe 1 (score 0-2) 15 (4)
Groupe 2 (score 3-5) 70 (1)
Groupe 3 (score 6-7) 118 (33)
Groupe 4 (score 8-10) 151 (42)

Pas de réponse a I'ensemble des items 5(1)

75% des étudiants ont un score de conservatisme chiropratique élevé (groupe 3 et 4). A

contrario, peu d'entre eux ne sont pas conservateurs (4%, groupe 1).

a) Intérét pour les techniques prescriptives
La quasi-totalité des étudiants (91%) sont intéressés par les techniques prescriptives sans

différence significative entre les années d'études (test de tendance p=0,9).

b) Connaissance en Neurologie Fonctionnelle
Une majorité des étudiants (79%) ont entendu parler de la NF (51%) ou ont vu un thérapeute

I'utiliser ou connaissent quelqu’un qui a été traité en NF (28%).
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Tableau 9 : Niveau de connaissance de la Neurologie Fonctionnelle rapporté par les étudiants par année (extrait

de Demortier et al (116))

Q13 : What is your level of awareness of Functional Neurology (FN)? Select the
single best option from the following:

Never heard of it

Heard about it

Seen it used/ know a treated person
Know FN: read articles/ been at seminars
Know FN well

Others
Total

All
N (%)
35 (10)
184 (51)
101 (28)

34 (1)
1(1)

3(1)
358 (99)
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Tableau 10 : Pourcentage des participants en accord avec les concepts présentés (i.e. acceptance) et intéressés par la Neurologie Fonctionnelle (i.e. /nterest) (extrait de Demortier

et al (115)

Acceptance and interest in Functional Neurology

Test for
trend in relation

to year of study

All
numerator/

denominator

Prob > z (%)
‘Acceptance’ 98/357
Q1 :Mrs X brings her son, Julien 7 yrs to consult you. She explains that Julien is hyperactive and that she has read on the Internet (27)
that chiropractors can detect and treat groups of dysfunctional neurons in the brain, which could improve his hyperactivity. Would 0.220
you accept to treat this boy in this way ?
‘Interest’ 336/357
Q2 : Would you like to learn (more) how to use Functional Neurology ? 0.208 94)
‘Interest’ 272/358
Q3: Do you think this technique should be taught in chiropractic programmes? 0.009 (76)
‘Interest’ 214/358
Q4 : Do you think that this technique holds great promise for chiropractic? 0.001 (60)
‘Acceptance’ 76/358
Q5 It is possible to examine the nervous system of young healthy people to detect groups of dysfunctional cerebral neurones. 0.746 21
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La majorité des étudiants souhaitent en apprendre plus sur la NF (94%) et pensent que la
NF devrait étre enseignée dans I'école (76%). Cependant seulement une minorité accepterait
de traiter un enfant hyperactif (27%) et le concept de « neurones dysfonctionnels » (21%)

est encore moins accepté.

L'/ntérét pour la NF a tendance a augmenter significativement avec I'année d'étude mais pas

I'adhésion a certains concepts de traitement en NF.

C) Score de Neurologie Fonctionnelle
Dés qu’un étudiant était en accord avec une des questions posées, un point lui était attribué
(Tableau 11). La somme des points aux 5 questions concernant la NF aboutissait au « score
de NF » (0 le plus faible et 5 le plus fort). Comme le montre le tableau 11, presque tous les
éléves (83%) ont des attitudes au moins peu ou trés positives envers les FN. Seulement 17
% n'ont presque pas ou pas du tout d'attitude positive a I'égard des FN. En fait, seuls 14

individus (4%) ont obtenu 0 point a ces cing questions.

Tableau 11 : Description de la distribution des scores indiquant I'intérét et I'adhésion aux concepts de la
Neurologie Fonctionnelle, obtenus lors d'une enquéte sur des étudiants en chiropraxie en France (extrait de
Demortier et al (115))

N(%)

Functional Neurology score (N=354)

0 14 (4)

1 45 (13)

2 67 (19)

3 131 (37)

4 68 (19)

5 29 (8)
Functional Neurology score group (N=354)

Group 1 (0-1) 59 (17)

Group 2 (2-5) 295 (83)
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d) L'association entre le conservatisme chiropratique et la future
approche clinique des étudiants en relation de i) les techniques
prescriptives ii) la Neurologie Fonctionnelle
Les résultats des analyses multivariées non ajustés et ajustés sont présentés dans le tableau
12. Le score de « conservatisme » chiropratique est significativement associé avec la future

utilisation des techniques systématiques chiropratiques et le score de Neurologie
Fonctionnelle.
Tableau 12 : Analyses bivariées et multivariées testant I'association entre le conservatisme chiropratique et i)

I'utilisation de techniques chiropratiques prescriptives, et ii) les attitudes positives envers la Neurologie
Fonctionnelle dans une enquéte auprés d'étudiants frangais en chiropratique (extrait de Demortier et al (115)).

Systematic chiropractic techniques Functional Neurology score
(Yes/No) (0-1/2-5)
OR (Cl 95%) OR (CI 95%)
Unadjusted Adjusted Unadjusted Adjusted
Conservative score

e 1 (reference) 1 1 1 1
o 2 6.78(1.93;23.75) 9.70 (2.41;39.05) 2.60(0.84;8.154) 2.60(0.76;8.89)
e 3 12.03(3.47;41.68) 17.99(4.42;73.27) 7.07(2.25; 22,227) 7.13(2.09;24.26)
e 4 13.81(4.09;46.66) 16.86(4.23,67.18) 12.04(3.76,38.598) 10.93(3.20,37.43)

L'utilisation future de techniques systématiques et le score de NF augmentent
graduellement avec le score de conservatisme, jusqu’a atteindre :

- OR ajusté = 16,87 pour la future utilisation de techniques chiropratiques

systématiques

- OR ajusté = 10,93 pour le score de Neurologie Fonctionnelle.
En d’'autres termes, un étudiant avec un fort score de conservatisme, i.e. appartenant au
groupe 4, a 17 fois plus de chance d'utiliser, dans le futur, des « techniques chiropratiques »
systématiques et 11 fois plus de chance d'avoir un score de Neurologie Fonctionnelle éleve
(i.e. étre intéressé a la NF et adhérera certains concepts de la NF).
En résumé, les étudiants sont intéressés par les techniques prescriptives et la NF mais
n'adherent pas a certains concepts clefs de la NF. Une attitude « conservative » est tres

fortement liée avec une attitude positive envers les techniques prescriptives et la NF.
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IV. DISCUSSION GENERALE :

A. Considérations méethodologiques et synthese des résultats

1. Revue de la littérature sur 'effet et le bénéfice d'une intervention
en Neurologie Fonctionnelle

a) Considérations méthodologiques
Une premiére revue a analysé les publications d'un journal spécialisé en NF et a mis en
évidence la difficulté pour rechercher de littératures pertinentes en NF (6). En effet, I'absence
de délimitation précise du champ de compétence de la NF rend difficile I'utilisation les
criteres méthodologiques usuels. Les auteurs de cette revue ont donc décidé d'effectuer leur
recherche dans un journal spécialisé en NF. Contenu de lI'implication de FR Carrick (fondateur
de la NF) dans la recherche clinique, les auteurs ont recommandé d'analyser ses publications
en regard de l|'effet et du bénéfice d'une intervention en NF. Afin d'étre le plus exhaustifs
possible nous avons, en dehors de Pubmed, utilisé ResearchGate et Scopus dans les bases
de données, et vérifié le site du Carrick Institute pour toutes publications supplémentaires.
Par conséquent, nous sommes confiants d'avoir récupéré I'ensemble les publications de FR.

Carrick.

La grille de qualité a été créée a partir des concepts de biais et de validité d'une information.
Cette grille a déja été utilisée dans une revue de littérature précédente (6). Elle était
minimaliste et nous aurions pu étre plus strictes sur les critéres d'inclusions/exclusions.
Cependant l'utilisation d'une telle approche n'aurait pas été tres intéressante car elle aurait
entrainé une diminution du nombre d’articles inclus. Notre deuxieme étape était plus
restrictive ; nous avons retenu uniquement les études avec un groupe controle. Cette étape
nous a permis d'expliquer les différents problemes méthodologiques aux lecteurs, y compris

les cliniciens qui ne sont pas toujours habitués a la lecture critique d'articles scientifiques.

L'analyse a été effectuée indépendamment par chaque auteur et les problemes ont été

résolus par la discussion. Cependant pour certains articles, vu la complexité du langage
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utilisé, une autre personne spécialisée en NF et un statisticien nous ont aidé afin d'assurer

une meilleure compréhension des publications.

b) Résumé
En résumé, les travaux publiés par FR Carrick sont principalement des études de cas (47%).
Le theme majoritairement investigué est le cerveau, theme pouvant regrouper des
pathologies comme I'autisme ou les AVC et donc, hors champ de compétence du
chiropracteur France. Sur l'ensemble des publications, 14 études s'intéressaient aux
bénéfices cliniques d’'une intervention en NF, et seulement 7 d'entre elles avaient un groupe
contréle. La qualité méthodologique des 7 études analysées est mauvaise. Par conséquent,
il n'est pas possible de conclure et d'analyser les résultats de ces études. Il n'y a donc
actuellement aucune évidence scientifique permettant de soutenir I'efficacité ou le bénéfice
clinique d'une intervention en NF, dans un contexte chiropratique, telle qu'enseignée par FR.

Carrick.

2. Origines et diffusion de la Neurologie Fonctionnelle

a) Considérations méthodologiques
L'absence de publications et de livres concernant |'origine et la diffusion de la NF a rendu
difficile I'obtention d'informations et la vérification de leur pertinence et leur véracité. Nous
avons donc da élaborer une méthode spécifique pour répondre a nos objectifs. Cette

méthodologie a été compliquée a établir, et elle a évolué lors de nos travaux.

Les entretiens avec les chiropracteurs exercant la NF nous ont permis de cibler nos
recherches sur FR Carrick, le fondateur de la NF et le Carrick Institute. Nous aurions pu
intégrer d'autres centres de formations en NF et d'autres personnes impliquées activement
en NF. Mais d'apres les réponses des chiropracteurs interrogés, FR Carrick et le Carrick
Institute apparaissaient comme central en NF. De plus FR Carrick semble étre un des
praticiens NF les plus dipldmés et /e Carrick Institute se présente comme le « leader » en
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neuroscience clinique. Par conséquent, nous pensons que l'inclusion d'autres centres de

formations ou de personnalités en NF n'auraient pas beaucoup changé les résultats.

Cependant, nous sommes conscients que rechercher des informations principalement sur le
site internet du Carrick Institute et les liens externes qui s'y réferent constitue un biais
cognitif. C'est la raison pour laquelle nous avons multiplié les sources lorsqu’elles étaient
peu fiables (e.g. témoignage, blog) afin de vérifier la concordance des informations. Nous
avons également utilisé I'outil d'archives de site internet en ligne « Wayback Machine » (120)
afin de trouver des informations sur I'histoire et I'origine de la NF, I'évolution de plusieurs
sites internet et pour trouver d'autres sources/références. Enfin, par soucis de justesse mais
aussi pour nous protéger de toute poursuite judiciaire, nous nous sommes efforcées, tout
au long de ces travaux de recherche, a rapporter les informations principalement de maniére
factuelle et neutre souvent sans interprétation. Les informations qui n‘ont pas pu étre
corroborées par des sources fiables ou par différentes sources n‘ont pas été incluses dans

les résultats et ce, méme si elles semblaient pertinentes.

b) Résumé
La NF a été créée a la fin des années 70 par un chiropracteur avec des connaissances en
neurologie clinique, FR Carrick. La NF est issue des observations cliniques de son fondateur
et bien qu'il y ait eu, depuis la premiere publication en 1997, un flux régulier de publications
par FR Carrick et d'autres personnes impliquées dans le domaine de la NF. En 2018, aucune
étude clinique contrélée randomisée méthodologiquement acceptable, permettant
d'évaluer si cette approche thérapeutique est supérieure a un placebo ou a d'autres

traitements, n'a été publiée.

La diffusion de la NF, telle qu'enseignée par FR Carrick, se fait par I'intermédiaire d'une
institution privée, le Carrick Institute, ou sont dispensés de nombreux cours pouvant mener
a un diplome en NF, le DACNB. Le fondateur, principal développeur et propagateur de la
NF, FR Carrick, a, depuis 1996 (année de soutenance de sa these doctorale), obtenu au moins
deux diplomes universitaires conventionnels, mais sans lien avec la neurologie. Son
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utilisation des affiliations et des titres académiques n'a pas toujours été commune et peut
parfois préter a confusion. Cependant, il a récemment été nommé professeur de neurologie

dans deux universités américaines (67).

Concernant la premiére partie de la problématique de cette these, dans le domaine de la
chiropraxie, nous avons montré que la NF, telle qu'enseignée par le Carrick Institute, est issue
des observations cliniques de son fondateur, FR Carrick, qui n'a ni formation académique ni
expérience hospitaliere en neurologie « conventionnelle ». En d’autres termes, FR Carrick est

un autodidacte qui a développé et commercialisé sa propre approche thérapeutique.

3. Enquéte sur l'attitude des étudiants en chiropraxie envers la
Neurologie Fonctionnelle et son association avec le score de
conservatisme

a) Considérations méthodologiques
Les informations pour cette étude ont été obtenue via un questionnaire destiné aux
étudiants en 3°me, 4éme 5eéme ot GEMe gnnée A I'IFEC, la participation était volontaire et
anonyme. Le taux de réponse était acceptable (67%). Comme la participation aux cours n’est
pas obligatoire et que certains étudiants restent toujours un peu a |'écart, nous avons
considéré que leurs absences n'était pas liée a une opposition a cette étude. De plus, le
nombre de question sans réponse est tres faible, par conséquent nous pensons que
I'absence de participation n'est pas due a un biais, comme celui d’aversion envers certaines

questions.

Le questionnaire était composé de questions crées par |I'équipe de recherche et de questions
issues d'autres enquéte : i) les questions sur les techniques prescriptives ont été utilisées
dans une autre enquéte en Australie (4) et leurs résultats sont similaires, ii) les questions sur
I'intérét des étudiants pour la NF, elles ont également été utilisées dans une autre enquéte
avec des résultats similaires (116). Nous considérons donc que ces questions ont une validité

externe. Seulement deux questions, sur les concepts clefs de la NF, ont été créées pour cette
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enquéte. Elles ont été testées lors d'une étude pilote et n‘'ont posé aucune difficulté de
compréhension. L'étude finale ne comportait que quelques questions sans réponse, ce qui
indique que le questionnaire était compréhensible et que les themes abordés n'ont pas

suscité de réactions défensives.

Nos résultats semblent logiques mais auraient pu étre légerement différents si les seuils de
réponses « oui » et « non » ou si les classifications des données avaient été différents.
Comme les seuils choisis nous ont paru logiques, nous n'avons pas effectué d'analyse de

sensibilité.

b) Résumé
En résumé, les étudiants dans cette étude sont intéressés par les techniques prescriptives et
la NF, mais n'adherent pas a certains concepts clefs de la NF. Comme une attitude
conservative est tres fortement liée avec un intérét pour les deux, l'intérét pour les
techniques prescriptives et la NF pourrait étre expliqué par leur forte adhésion aux concepts
historiques de la chiropraxie, méme s'ils ne sont pas enseignés ni encouragés dans leur

cursus chiropratique.

B. Science de mauvaise qualité et signes d'alarme

pseudoscientifiques

La revue de littérature sur les publications scientifiques de FR Carrick montre qu'il n'y a
aucune preuve probante concernant |'efficacité ou le bénéfice d'une intervention en NF. Ces
résultats ont confirmé certains signes d'alarme des pseudosciences déja identifiés dans une
revue précédente, effectuée sur les publications d'un journal spécialisé en NF (6). Ces

principaux signes sont développés ci-dessous.
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1. L'évitement de I'évaluation par les paires et production de qualité
méthodologiques faibles :

L'analyse du contenu des publications de FR Carrick a mis en évidence une méthodologie
rarement bien expliquée et peu transparente. De plus, les études évaluant l'effet ou le
bénéfice clinique de la NF utilisent rarement un groupe contréle ou placebo (seulement 7/39
études). La qualité méthodologique de ces 7 études est faible. Ainsi des risques de biais trop
importants ont été identifiés, et par conséquent les résultats de ces études ne peuvent pas

étre considérées comme fiables.

2. L'exces de confiance sur les témoignages

L'exces de confiance sur les témoignages a été mis en évidence :

- dans la revue, concernant I'histoire et le développement de la NF, ou nous avons
constaté que les patients et thérapeutes témoignaient en faveur de la NF (e.g. via les
média et sites internet de cliniques NF). La NF a donc suscité I'intérét des médias qui
ont rapporté des témoignages positifs de patients traités avec succes en NF. Le public
a donc une image positive de la NF, parce qu'elle propose une solution la ou la
médecine « conventionnelle » peut parfois échouer ;

- dans la revue sur |'évaluation des bénéfices cliniques de la NF ou environ la moitié des

documents (48%) sont des études de cas (ou des séries de cas).

3. Des prétentions extraordinaires

Des prétentions extraordinaires ont été identifiées :
- dans la revue sur le développement de la NF ou le Carrick Institute propose des
séminaires permettant de prendre en charge de nombreuses pathologies (e.g. troubles

neuro-développementaux chez I'enfant, I'autisme et « d'ajuster le cerveau »),
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- dans la revue de littérature sur le bénéfice d'une intervention en NF, ou le principal
theme de publication est le cerveau ,
- L'image d'un traitement « miracle » est également véhiculé par les médias pour le

public.

4 Absence de limite au champ de compétence

L'absence de limite au champ de compétence a été mis en évidence dans la revue sur le
développement de la NF, qui montre que les séminaires proposés sont variés et permettent
la prise en charge de patients adultes et enfants, symptomatiques ou asymptomatiques. Ces
séminaires portent sur des troubles musculo-squelettiques mais aussi non musculo-

squelettiques (sortant donc du champ de compétence de chiropracteur en France).

C. Intérét des étudiants pour la Neurologie Fonctionnelle

Malgré le large champ de compétence et les résultats cliniques décrits pour la NF, a notre
connaissance il n'existe, actuellement, aucune évidence concernant I'efficacité clinique de la
NF, dans un contexte chiropratique. Pourtant, notre enquéte a montré que les étudiants en
chiropraxie sont intéressés par cette approche thérapeutique, malgré leur formation fondée
sur les preuves et leurs connaissances en méthodologie de la recherche. Nous avons,
cependant, constaté que les étudiants n'adhéraient pas forcement a certains concepts clefs
(e.g. « lésions physiologiques »). L'enquéte a également mis en évidence une association tres
forte et positive entre le conservatisme chiropratique et le score de NF; un étudiant

conservateur a 11 fois plus de chance d'étre attiré par la NF qu’un étudiant non conservateur.

Université Paris-Saclay 69
Espace Technologique / Immeuble Discovery
Route de I'Orme aux Merisiers RD 128 / 91190 Saint-Aubin, France



1. Facteurs associés a la popularité de la Neurologie Fonctionnelle

Malgré ce manque de preuve, la NF est enseignée via des séminaires organisés par des
institutions privées comme le Carrick Institute.

On peut supposer que la popularité de la NF est liée a des facteurs, autres que son aspect
scientifique, comme par exemple a I'organisation professionnelle et efficace du Carrick
Institute, qui a permis une diffusion importante de la NF telle qu'enseignée par FR Carrick
mais aussi a la personnalité et au comportement de FR Carrick. La fagon dont la NF est

présentée et enseignée peut également jouer un réle important dans sa diffusion.

Comme expliqué dans le cadre théorique, lorsque nous sommes face a une nouvelle
information, nous analysons la crédibilité de la source (e.g. diplomes de I'informant) puis la
fiabilité de I'information (e.g. publications scientifiques) sans pour autant nécessairement
avoir consulté la littérature scientifique a ce sujet (20, 24-26). Il s'agit d'une analyse plutot
intuitive. Ces deux parametres peuvent étre manipulés pour donner une fiabilité et une

crédibilité uniqguement ou principalement en apparence.

Ce phénomene a été décrit dans la littérature scientifique notamment dans le domaine de
la psychologie (17, 20) et chez des assistants sociaux (121). On peut supposer que ceci
s'applique également aux chiropracteurs. Nous avons essayé de comprendre pourquoi une
approche a priori pseudoscientifique puisse étre attractive en mettant en évidence les
caractéristiques qui permettraient de tromper notre vigilance épistémologique. Pour cela,
nous nous sommes appuyées sur la littérature de ce domaine de recherche, qui est

brievement expliqué ci-dessous.

a) Crédibilité de la source
(1 Cohérence avec nos croyances
Nous sommes généralement plus enclins a considérer une information crédible si elle est

cohérente avec nos croyances (24). Or, en NF, dans un contexte chiropratique, le concept de
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« lésion physiologique » s'apparente au concept historique de la « subluxation »
chiropratique (6). En effet, selon ces deux théories, il est possible d'identifier les lésions
responsables des symptomes (i.e. la cause), au niveau de la colonne vertébrale pour la
théorie de la «subluxation» et au niveau du cerveau pour la théorie de «lésion
physiologique », sans vraiment prendre en compte la pathologie. En NF, ces lésions sont
évaluées par un examen clinique spécifique (généralement non validé scientifiquement dans
ce contexte) et sont considérées comme réversibles par une manipulation vertébrale ou
d'autres stimuli (6). Tout comme la « subluxation », une « Iésion physiologique » peut étre
détectée avant que les symptdmes n'apparaissent et les deux approches sont supposées
avoir un effet positif sur de nombreuses pathologies, méme si le mécanisme d’'action ne
parait pas logique. En résumé, il y a plusieurs aspects de la NF qui sont en accord avec des
paradigmes chiropratiques classiques. Il est donc logique que ces aspects de la NF ne

surprennent pas certains chiropracteurs.

(2)  Imiter la science
Comme dans notre société la science est considérée comme une autorité fiable, les
pseudosciences utilisent un aspect scientifique pour convaincre les individus que leur
croyances/théories sont vraisemblables (26). Pour la NF, nous avons constaté plusieurs
références directes ou indirectes a la science.

- Publications darticles scientifiqgues controversés : FR Carrick a publié des articles
scientifiques, certains avec un comité de relecture scientifique. Par exemple, I'article sur
le «blind spot» est utilisé comme preuve probante mais est scientifiquement
controversé (111) et ces études cliniques ont été décrits comme non-valides (54).

- Obtention de djplémes académiques : FR Carrick a obtenu un PhD et, récemment un
master, mais ces deux diplomes s'intéressent a |'éducation et n'a donc pas de rapport
avec ce qu'il enseigne (47, 67).

- Titres et positions académiques : Sur le CV de FR Carrick plusieurs postes de professeur
sont mentionnés (67). Sur le site de University of South Florida, FR Carrick est référencé
en tant que Professor (72), et sur le site de MGH of Health Professions en tant que

Adjunct Professor (122).
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- Remise de certificats et djplomes . le Carrick Institute propose a chacun de ces
étudiants de les former a un niveau élevé en neuroscience clinique et leur permet

d'avoir acces a divers examens permettant de valider et reconnaitre leurs acquis.

(3)  Appartenir a un groupe
Précédemment, dans la revue sur l'origine, le développement et la diffusion de la NF, nous
avons mis en évidence l'existence d'un groupe et d'une identité de « neurologues
fonctionnels ». En effet, les praticiens NF utilisent un terme spécifique pour qualifier leurs
approches, ils ont des dipldmes et des certificats qui garantissent leurs compétences et un
annuaire qui répertorie tous les praticiens diplomés NF. lls sont donc dans des groupes qui
partagent les mémes convictions et il y a généralement peu d'idées opposées a celle du
groupe. Par conséquent, les informations transmises sont rapidement acceptées et qualifiées
de crédibles. Ceci est une méthode qui aide a renforcer les liens, ce processus est expliqué

plus en détail dans d'autres publications (17, 20).

b) Attraction du contenu

(1) ldentité sociale
Comme expliqué précédemment, I'existence d'un groupe et d'une identité sociale ont été
mis en évidence dans nos travaux de recherche. Ceci peut étre attractif pour certains
chiropracteurs en recherche d'identité professionnelle ou de reconnaissance, notamment

pour discuter de cas vu en cabinet avec des « experts ».

(2)  Altruisme
Tout thérapeute a pour objectif d'aider les patients (27), une technique permettant de
prendre en charge de nombreuses pathologies, et méme sans limite aux champs de

compétence, pourrait donc étre attractive et séduisante.
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(3)  Néolibéralisme
Actuellement, certains professionnels de la santé, comme les chiropracteurs, exercent sous
un systeme néolibéral, i.e. un systeme entrepreneurial ou il faut étre rentable pour payer
divers frais et vivre de son activité (28). Cependant, tous les chiropracteurs n'ont pas une
activité suffisante pour étre confortable économiquement. Ainsi la potentielle ouverture du
champ de compétence et, par conséquent, I'augmentation de la patientéle pourrait étre un
facteur influencant pour certains chiropracteurs. Pourtant, un clinicien a pour but d'aider les
patients et non de faire un business. Ce type de systeme peut amener le praticien a étre dans
un conflit de valeur entre « aider le patient » et « faire du chiffre ». Cela pourrait, entre autres,
expliquer pourquoi certains chiropracteurs sont intéressés par I'élargissement du potentiel

de leur patientele.

(4)  Formation continue
Dans le milieu de la santé, chaque clinicien doit se former tout au long de sa carriere. Dans
ce contexte de formation continue, la NF peut étre considérée comme tres intéressante par
certains chiropracteurs mais pour différentes raisons. Au sein de la profession chiropratique,
les praticiens ont différentes approches; certains sont « conservateurs », traitant de
nombreuses maladies, et d'autres ont une approche plutot fondée plus sur les preuves et
centrée sur les problemes musculo-squelettiques. Les facteurs listés et brievement discutés
ci-dessus pourraient nous permettre de mieux comprendre pourquoi certains chiropracteurs
sont attirés par ce type d'approche thérapeutique pseudoscientifiques ou peu scientifiques.
Ces facteurs nous ont permis d'émettre plusieurs hypotheses concernant les chiropracteurs
et leur intérét (ou manque d'intérét) pour la NF. Quatre types supposés sont proposés ci-

dessous.
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2. Quels chiropracteurs pourraient étre intéressés par la Neurologie
Fonctionnelle ?

a) Profil 1: Les chiropracteurs conservateurs, qui acceptent les

concepts et croyances chiropratiques historiques
Nous avons précédemment montré que les étudiants en chiropraxie expriment un fort
intérét pour ce genre d'approches cliniques, s'ils adherent a des concepts chiropratiques
anciens et conservateurs. Nous pouvons supposer, qu'il en serait de méme pour des
chiropracteurs diplomés. Les raisons de cette association sont inconnues, mais nous
pouvons penser qu'un chiropracteur conservateur, attaché aux croyances et aux concepts
historiques de la chiropraxie, puisse facilement étre séduit par la NF, principalement car elle
est en accord avec ses croyances préalables. D'autres raisons supposées sont détaillées dans

le tableau 13, colonne 2.

b) Profil 2 : Les chiropracteurs « académiques », qui ont un besoin

d'apprendre et de s'améliorer
Une fois dipldmé, certains chiropracteurs souhaitent améliorer leur formation académique.
Certains souhaitent méme améliorer ou actualiser leurs connaissances par rapport aux
dernieres recherches, et donc avoir une approche fondée sur les preuves trées moderne et
méme avant-gardiste. Malheureusement un chiropracteur n'a pas facilement acces aux
formations continues des professionnels de santé universitaires. Ils sont donc amenés a
assister a des formations effectuées par les colleges chiropratiques ou des chiropracteurs
entrepreneurs. Généralement ces cours sont composés de quelques heures de présentations
sur divers sujets, pas toujours pertinent, et/ou de quelques heures de pratique. Ces
formations se basent souvent sur de |'expérience clinique et sont souvent non (ou peu)
scientifique. Cette catégorie de chiropracteurs pourraient donc étre séduite par I'apparence
académique et scientifique de la NF, et par I'identité professionnelle et « I'expertise » dans
un domaine utile et apprécié par des chiropracteurs : la neurologie. D'autres suggestions

sont détaillées dans le tableau 13, colonne 3.
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Q) Profil 3 : Les chiropracteurs souhaitant améliorer leurs

compétences cliniques et augmenter leur patientéle :
D'autres cliniciens sont plutot intéressés par des séminaires principalement pratique leur
permettant d'améliorer leurs résultats cliniques et parfois méme d'élargir leur champ de
compétence (et par conséquent leur patientele) sans pour autant avoir une approche
conservatrice ou ressentir un besoin d'effectuer des grandes formations académiques. lls
assistent donc souvent a des séminaires présentés par des chiropracteurs « experts », basées
le plus souvent sur des observations et expérience clinique personnelles. Il est également
envisageable que ce type de clinicien utilise uniquement certains aspects des différentes
techniques auxquelles ils se forment. L'absence de limites de champ de compétence de la
NF pourrait donc étre attractive pour certains chiropracteurs de cette catégorie, leur
permettant ainsi d'avoir des « outils » supplémentaires pour traiter de nouvelles pathologies
ou pour prendre en charge des cas plus « compliqués ». Ce type de cliniciens ne s'intéressent
donc pas particulierement a I'aspect scientifique de I'approche thérapeutique, mais aux
résultats cliniques. Si les patients vont mieux, c'est que « ¢ca marche ». D'autres explications

potentielles pour ce profil de chiropracteurs sont détaillées dans le tableau 13, colonne 4.

d) Profil 4 : Les chiropracteurs sceptiques
Enfin, les chiropracteurs-chercheurs spécialisés dans I'appareil locomoteur et avec une
connaissance de la méthodologie de la recherche et les chiropracteurs avec un esprit critique
naturellement bien développé seraient probablement moins ou pas intéressés par cette
approche. Nous supposons que ce type de praticiens serait plus méfiant vis a vis d’'une
approche avec un large champ de compétence, l'utilisation excessive des témoignages et
des études de cas au lieu d'essais cliniques de bonne qualité méthodologique. Pour d'autres

explications possibles, se reporter au tableau 13, colonne 5.
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Tableau 13 : Les potentiels facteurs attractifs de la neurologie fonctionnelle suivant quatre profils de chiropracteurs.

Aspects de la
Neurologie
Fonctionnelle

Profil 1 : chiropracteurs
conservateurs, qui sont
attachés aux croyances et
concepts historiques de la
chiropraxie

Profil 2 ; chiropracteurs qui

n‘adhérent pas nécessairement aux

croyances et concepts historiques
de la chiropraxie mais qui
souhaitent se former d'avantage

(quelgu’un ‘académique’ qui a soif

de connaissance).

Profil 3 : chiropracteurs
n'appartenant pas aux deux
premiers groupes et souhaitant
améliorer leurs résultats
cliniques et élargir leurs
possibilités de prise en charge

Profil 4 : chercheurs traitant
principalement des problémes
musculo-squelettiques avec une
connaissance de la méthodologie de
recherche et les chiropracteurs ave un
esprit critique bien développé

1. Large champ de
competence

Le concept de « groupes de neurones
dysfonctionnels » étant a l'origine de
divers symptdmes et méme pouvant
étre détecté avant que les symptdmes
n'apparaissent est similaire au
concept de la subluxation.

Consideére cet aspect de la NF
comme positif, car permet de
prendre en charge plus de
patients

L'efficacité d'un traitement pour de
nombreuses pathologies est suspect.

2. Prétention extra-
ordinaire en relation
avec les pathologies
traitées.

Similaire aux croyances et concepts
historiques de la chiropraxie

Consideére cet aspect de la NF
positif, car permet d'avoir des
meilleurs résultats

Trés peu de traitements donnent des
résultats « extraordinaires », en
particulier pour des pathologies
d'origines différentes. En tout état de
cause, des preuves solides sont
nécessaires.

3. Les concepts clefs
difficiles infalsifiable

Similaire aux croyances et concepts
historiques de la chiropraxie

S'il n'est pas possible de tester les
hypothéses, comment savoir si ces
hypothéses sont vraies?

4. Emphase avec les
témoignages et les
rapport de cas plutot
que sur les rapports
scientifiques

Acceptable car de nombreux cliniciens
jugent de I'efficacité de leur traitement
de cette facon.

Acceptable, car c'est la fagon
dont les cliniciens jugent
I'efficacité de leur traitement
avec leurs patients.

Les témoignages et rapports de cas
peuvent permettre d'émettre des
hypothéses. Mais sans comparaison du
traitement a un groupe contréle ou a
placebo il est impossible de déterminer
si le traitement est efficace ou non.

5. Les fondateurs et
cliniciens experts
pratiquant cette

Acceptable, parce que relativement
similaire aux concepts historiques de
la chiropraxie, qui permettent de

Nouveau champ d’expertise est
intéressant et stimulant
intellectuellement.

nouveau est
intéressant

Ce qui est
potentiellement
pour la pratique.

Pourquoi un non expert serait-il si
perspicace alors que les experts ne le
sont pas ?
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approche sont en dehors
de leur champ
d’'expertise

prendre en charge et d'émettre un avis
"d'expert’ sur des troubles hors champ
de compétence (e.g. non neuro-
musculo-squelettiques)

Dissonance entre les experts et les non
experts

6. Les concepts clefs
sont difficiles a
comprendre

Apprendre des théories/ pratiques
nouvelles et difficiles peut étre percu
comme un défi et étre gratifiant.

Donne l'impression d'étre
crédible

7. Faible qualité
méthodologique des
études scientifiques

Les publications scientifiques sont
impressionnantes et gage de
crédibilité de l'efficacité de la
pratique.

Les études de faible méthodologie
donnent généralement de bons
résultats, parce que les biais sont
généralement non  contrélés et
influencent les résultats.

8. Usage excessif d'un
langage compliqué et
d’'une terminologie
incohérente

L'utilisation d'un langage scientifique
et complexe est impressionnant et
crédible.

Les termes  scientifiques sont
spécifiques et permettent d'améliorer la
compréhension des théories par tous,
et non pour de la complexifier.

9. Titres et affiliations
académiques variées et
difficile a vérifier

Les titres et les affiliations
académiques sont impressionnants.

Ces informations  doivent  étre
vérifiables.

La connaissance du systéme
universitaire et des  conditions
d'obtention de dipléome et des
affiliations est nécessaire pour ne pas se

faire « duper ».

10. Les informations ne
sont pas disponibles
gratuitement mais
délivrés principalement
dans des séminaires.

La profession étant relativement
isolée, I'unité au sein de la profession
est importante.

Les séminaires sont importants car
ils permettent d'acquérir de
nouvelles connaissances et
d’'échanger avec d'autres
chiropracteurs.

La profession étant relativement

isolée, l'unité au sein de
profession est importante.

la

Beaucoup d'informations, du moins une
partie, sur la santé et les traitements
sont accessibles gratuitement. Des
informations disponibles uniquement
en séminaire peuvent étre suspectes car
elles peuvent dissimuler, par exemple,
un intérét financier.
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Il est probable qu'un tableau similaire puisse étre effectué sur l'attractivité d'autres
approches thérapeutiques qui manquent de bases scientifiques (comme par exemple les
techniques prescriptives chiropratiques). Si nos hypotheses sont correctes, alors seule une
minorité de chiropracteurs semblent étre en capacité de détecter des approches
pseudoscientifiques ou non-scientifiques. Des lors, une question importante se pose : est-il

possible de se protéger des pseudosciences ?

D. Est-il possible de se protéger des pseudosciences ?

L'intérét pour les pseudosciences n'est pas lié a l'intelligence, tout le monde peut facilement
se faire « duper » (17). Cependant, ce genre de pratique n'est pas sans conséquences (10,
18), car elles peuvent mettre en danger le patient soit par un retard de diagnostic, soit par
un rejet de la prise en charge médicale conventionnelle et efficace (10). Par conséquent,
apprendre a détecter et a se protéger de ce genre de pratique est essentiel pour les
professionnels de la santé, y compris les chiropracteurs. Cet apprentissage et cette
protection peuvent étre réalisés pendant leur formation initiale, mais également apres

I'obtention de leur diplome.

1. L'éducation

Les enseignants ont probablement été surpris par la dérive de leurs étudiants vers une
pratique non EBP, d'autant plus que leur programme est fondé sur les preuves et que les
étudiants sont initiés a la lecture critique et a la méthodologie de la recherche.
Malheureusement, ces enseignements ne sont pas suffisants pour aider les étudiants a
détecter les pseudosciences (123). En effet, des études réalisées sur les étudiants en
psychologie ont montré que ces approches pseudoscientifiques persistaient, a moins d'avoir

une approche pédagogique leurs expliquant la présence des signes de pseudoscience (124).
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a) Enseigner les signes d'alarme des pseudosciences
La distinction entre science et pseudoscience est difficile a établir. Afin d'aider le cliniciens a
détecter des propos pseudoscientifiques, aussi bien dans leur vie professionnelle que

personnelle, il est important de les sensibiliser au signes d'alarme des pseudosciences (17).

b) Enseigner le scepticisme scientifique

Le scepticisme scientifique correspond a avoir une ouverture d'esprit mais de n'accepter que
les affirmations qui ont résisté a une analyse scientifiques rigoureuses.

Cette approche pédagogique a fait ces preuves puisqu'il a été constaté que les étudiants
exposés a des réfutations de propos pseudoscientifiques bénéficiaient d’ une amélioration
de leur raisonnement critique a court terme (123, 125). Lors de cet enseignement, il sera
important de montrer que la pseudoscience est omniprésente dans notre société, par
exemple en expliquant pourquoi certaines personnes pensent que la Terre est plate ou que

I'astrologie est considérée comme une science par certains (126).

) Formation initiale
Afin que les étudiants, futurs cliniciens, apprennent a distinguer les propos
pseudoscientifiques des propos scientifiques, il serait pertinent d'inclure, dans les
programmes académiques des chiropracteurs, des cours de scepticisme scientifique et
notamment de présenter les signes d'alarme de propos pseudoscientifiques. Schmaltz et al
(126) proposent plusieurs activités a effectuer avec les étudiants, 'idée principale étant de
confronter les étudiants aux erreurs de raisonnement et aux signes d'alarme. Ainsi, il pourrait
étre demandé aux étudiants daller a la «chasse» aux exemples de propos
pseudoscientifiques autour d’eux (réseaux sociaux, informations sur le campus, dans la rue,
a la télévision). Cet exercice leur permettrait de réaliser que ce genre d'affirmation est
omniprésente. Les étudiants analyseraient ensuite ces propos tout en gardant une ouverture
d'esprit et en s'interrogeant sur les preuves qui soutiennent ces propos. Des vidéos
soutenant des approches pseudoscientifiques (e.g. loi de I'attraction) peuvent également
étre diffusées en classe, pour ensuite permettre aux étudiants de discuter en groupe de cette
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théorie. Ainsi, ils se confronteraient au manque de connectivité et de réfutabilité de la théorie

(126).

L'esprit critique et le scepticisme scientifique peuvent étre abordés dans chaque cours aussi
bien théorique que pratique, et méme en clinique entre étudiants et cliniciens. En effet, un
propos pseudoscientifique ou croyance comme «la manipulation vertébrale aide a
améliorer le systeme immunitaire » peut étre exposé et suivi d'une discussion entre trois
groupes d'étudiants: I'un devant promouvoir cette approche, un deuxieme devant
s'opposer a ce propos, et le dernier groupe écoute le débat. Les étudiants du dernier groupe
devront faire appel au scepticisme scientifique et a leur esprit critique pour analyser la

qualité des arguments des deux groupes.

L'introduction de pseudoscientifiques ou croyances dans un cours peut aussi se présenter
lors d'exemples ou cas cliniques. L'enseignant peut ainsi poser quelques questions faisant
appel aux signes d'alarme (e.g. Est-ce en lien avec ce que nous savons déja ?). Cependant,
ce type d'approche nécessite un recrutement d’enseignants, capables de faire la distinction
entre science et pseudoscience, maitrisant le scepticisme scientifique et cette approche

pédagogique.

En parallele, il faudrait aussi que les chiropracteurs déja en exercice soient sensibilisés aux

signes d'alarme et au scepticisme scientifique.

d) La formation continue
Sensibiliser les cliniciens aux pseudosciences semble plus compliqué, car ils ont déja leur
pratiques et leurs croyances. Parfois, remettre en cause nos croyances peut impliquer une
remise en question et une modification significative de notre prise en charge. Cette
démarche peut étre difficile et perturbante, autant pour les praticiens que pour les patients.
Par conséquent, lors de séminaires scientifiques, des ateliers pour sensibiliser aux
pseudosciences pourraient étre proposés. Il ne semble pas avoir une littérature facile a
trouver sur ce sujet. Toutefois, le bon sens, associé a une certaine connaissance de ce sujet,
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permettraient de réaliser des expériences ponctuelles, qui devront étre évaluées pour établir

si elles sont utiles.

Par exemple, un atelier sur des propos pseudoscientifiques pourraient étre testé. Il faudrait
dans un premier temps présenter les signes d'alarme de propos pseudoscientifiques, chacun
illustré par des exemples concrets, si possible en dehors d'une pratique chiropratique.
Ensuite, différents exemples de propos ou approches pseudoscientifiques seront présentés,
et les participants travailleraient en groupe pour les analyser. Il semble également important
d'expliquer le danger des pseudosciences pour :

- La sécurité du patient : les pseudosciences peuvent entrainer un retard de diagnostic,
un retard de prise en charge et un rejet de la prise en charge médical adéquate en
faveur de d'autres alternatives (10)

- L'intégration de la profession dans le systeme de santé et sa reconnaissance : en
France, il y a peu de chiropracteurs, donc le propos pseudoscientifique d'un seul
praticien peut étre généralisé a I'ensemble de la profession et peut impacter son
intégration et sa reconnaissance.

- La pratique du clinicien : un clinicien qui reconnait les pseudosciences a une « réelle »
approche fondée sur les faits, et il sera moins enclin a prendre en charge des non-
indications et a exercer hors de son champ de compétence tel que défini par le décret
d'application (1). Ainsi, il réferera surement plus fréquemment vers le médecin
généraliste, ce qui pourrait, protéger ces patients et, au long terme, améliorer son
intégration dans le systeme de santé et sa reconnaissance professionnelle. A contrario,
on peut concevoir que la lecture d'un compte rendu clinique NF (test, diagnostique et
traitement) par un professionnel de santé (e.g. un médecin traitant) peut donner une

mauvaise image du praticien voire méme de la profession.

Enfin, concernant les cliniciens, il serait pertinent de leur montrer comment produire et
communiquer des informations vrais et attractives aux patients en respectant le champ de

compétence de la chiropraxie et en intégrant une démarche pluridisciplinaire.
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2. Le role des chercheurs

Ce type de recherche n'est pas forcement populaire aupres de certains cliniciens, de
certaines écoles de chiropraxie, et de certaines fondations de recherche. En effet, les
chercheurs qui rapportent ces ‘mauvaises nouvelles' sont parfois critiqués de maniére
virulente, discrédités et peuvent également étre menacés de perdre leur travail (127).
L'obtention de financement pour mener a bien ces travaux peut donc étre difficile,
cependant ce type de recherche et d'évaluation des pratiques reste nécessaire pour la
sécurité du patient, la reconnaissance et une meilleure intégration de la profession dans le
systeme de santé. En realité, une évaluation de l'efficacité clinique des techniques
chiropratiques aiderait la profession a avancer. Seules les approches efficaces devraient étre
conservées, les anciennes basées sur des croyances seraient abandonnées et la recherche

de nouvelles approches utiles pour le patient devront étre développées.

Ce type de recherche est peu commun, et une approche méthodologique conventionnelle
n'est pas systématiquement applicable. Suite a nos travaux et aux difficultés rencontrées,
nous suggérons une approche méthodologique, basée sur trois étapes, pour évaluer de
nouvelles approches thérapeutiques. Dans un premier temps, nous conseillons de
rechercher, décrire et comprendre la technique en examinant, entre autres, les fondements
scientifiques de chaque théorie. Ensuite, nous recommandons d'utiliser la listes des signes
d'alarme des pseudosciences (17). Si la technique présente plusieurs signes d'alarme, alors
il faut avoir une attitude méfiante envers cette approche et passer a la deuxieme étape. La
deuxieme étape correspond a I'analyse de I'histoire, du contexte, du développement et de
la diffusion de cette technique. Par exemple, rechercher des informations concernant
I'apparition de ces théories et leur fondement, s'intéresser aux formations et compétences
scientifiques du/des fondateurs et/ou des principaux représentants de cette technique.
Enfin, ces travaux doivent étre publiés afin de pouvoir étre diffusés et utilisés, les résultats
doivent étre expliqués a I'ensemble de la profession (étudiants, cliniciens et enseignants).

L'ensemble de cette méthodologie est développé dans le tableau 14.
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Tableau 14 : Suggestion d’une approche méthodologique pour examiner les techniques prescriptives et des nouvelles

approches thérapeutiques

1%re étape: Fondement scientifique

Objectifs

Sources d'informations

Comprendre le raisonnement et examiner s'il est en accord
avec les meilleures connaissances scientifiques actuelles
des domaines concernés et/ou voisins

Décrire le champ de

(les indications et les limites sont-elles
définies ?).

Décrire également le diagnostic, le traitement et les
résultats

compétence
clairement

Si disponible, rechercher i) des publications scientifiques
produites par le fondateur et/ou les promoteurs de cette
méthode ii) des livres et iii) autres documents écrits (e.g. des
supports de cours)

Obtenir des informations provenant de différentes sources
telles qu'internet, des podcast et/ou des vidéos qui décrivent
et expliquent la méthode

Participer a des séminaires et interroger des cliniciens
pratiquant cette méthode, plus particulierement ceux qui
sont « diplomés » ou « certifiés » pour cette méthode.

Examiner le fondement scientifique de [I'efficacité
thérapeutique de la pratique en s'appuyant sur les études
de la plus haute qualité disponible.

Si aucune revue systématique de la littérature de bonne
qualité méthodologique, en effectuer une. Si nécessaire,
des méthodes alternatives de recherche de la littérature
peuvent étre utilisés.

Rechercher les revues de la littérature et les études
scientifiques sur ce sujet.

Suite aux résultats des étapes précédentes, examiner s'il
existe des signes d'alarme de pseudosciences. Si plusieurs
signes sont présents, il est pertinent de continuer d'analyser
cette méthode en étudiant son origine, son développement
et sa diffusion.

Utiliser la checklist des signes d'alarme des pseudosciences
comme celle proposée par Lilienfeld et al (17). Pour rappel,
un seul signe d'alarme n’est pas suffisant pour qualifier une
méthode de pseudoscience. En revanche, la totalité des
signes n'est pas non plus nécessaire pour parler d'approche
pseudoscientifique.

2éme étape : Epistémologie

Objectifs

Sources d’informations

Etudier le contexte dans lequel cette technique a été
développée, par exemple, en décrivant l'origine des
concepts clés et la maniére dont ils ont été développés (sur
la base d'observations cliniques et/ou d'études
scientifiques)

Rechercher les premiéres publications scientifiques, /es
interviews, les podcasts, et déclarations de la ou des
personne(s) a I'origine de cette technique.

Décrire et confirmer le contexte scientifique (titres et
affiliations scientifiques) des principaux promoteurs afin de
déterminer si ce contexte est lié au sujet

Utiliser les sites internet, ResearchGate, Wikipédia, les
Curriculum Vitae accessibles en ligne, les affiliations
mentionnées dans des publications ou ailleurs (e/g/ sites
internet, carte de visites)

Décrire le parcours des intervenants/ instructeurs afin de
vérifier s'ils  possédent les connaissances et les
compétences nécessaires pour enseigner ce type
d'information

Les sites internet et les programmes des séminaires peuvent
indiquer les noms, les titres et les affiliations académiques de
intervenants/ instructeurs.

ResearchGate et Pubmed peuvent permettre d'établir des
affiliations académiques et des activités scientifiques.

Décrire le mode de diffusion et déterminer elle est faite :

- de maniére ouvert et critique, oralement ou par écrit,

- de maniere ouverte mais non critique, oralement ou
par écrit,

Utiliser les sites internet (e.g. site internet des séminaires).
Participer a des séminaires.

Interroger des cliniciens utilisant la technique investiguée.
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- dans un groupe fermé (principalement par des
séminaires priveés).

Décrire la présence d'intérét financier (e.g.la diffusion par
séminaires peut nécessiter d'assister a plusieurs séminaires
afin d'étre qualifié comme compétent dans la technique).

Utiliser les sites internet des séminaires

Interroger les cliniciens utilisant la technique investiguée
depuis plusieurs années

3éme étape : Evaluation par les pairs et diffusion des résultats

Objectifs

Productions

Publier les résultats de chaque étape

Publier des revues de la littérature en prenant en compte la
qualité méthodologique et les résultats des études.

Si les informations sont pertinentes, publier les résultats
relatifs au développement de la technique et aux signes
d'alarme des pseudosciences.

Si la technique ne peut pas étre considéré comme
suffisamment fondée sur les preuves, proposer des actions
pour améliorer les bases/études scientifiques de la
technique.

Conseiller des protocoles de recherche avec une
méthodologie correcte (i.e. en adéquation avec les standards
de recherche) et transparente afin de permettre a ceux qui le
souhaitent réévaluer et « mettre a jour» les évidences
concernant la technique.

Informer la profession et organisation concernées des
résultats. Si nécessaire, les informer également des limites
et des dangers possibles de la technique évaluée.

Produire des supports d'information étre

communiqué :

- dans I'enseignement supérieur

- lors de rencontre professionnels

- lors de présentations pour d'autre personnes ou
professions (e.g. assureurs, professionnel de santé, grand

public)

pouvant

3.

Le r6le des associations professionnelles

Les associations professionnelles ont aussi un réle important pour la reconnaissance légale

de la profession et pour garantir de la sécurité des patients. Par conséquent, elles ne

devraient pas promouvoir la NF, ni les propos ou approches pseudoscientifiques. Leur

communication doit étre centrée sur les preuves et le cadre légal.

Les associations professionnelles de jeunes professions de la santé, comme la chiropraxie,

pourraient réellement aider au développement d'une pratique clinique moderne fondée sur

les preuves. Pour se faire, les associations pourraient éduquer leurs membres a I'utilisation

appropriée de la science et montrer comment des résultats de recherche « inconfortables »

devraient étre discuté. Ainsi, le stress subi par de nombreux chercheurs dans différents

domaines, suite a ce genre de travaux, pourrait étre réduit. (127)
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Suite a la réglementation et la reconnaissance légale de la chiropraxie en France (1, 45), le
chiropracteur a des droits mais également des devoirs. Par conséquent, une approche
centrée sur le patient et pluridisciplinaire doit étre mise en avant et promue. Ce type de
pratique et de communication permettrait une meilleure prise en charge et satisfaction du
patient ainsi qu'une meilleure reconnaissance de la profession dans le systeme de santé. Le
succes ne réside pas dans une approche basée sur des « pensées magiques », ni sur
I'utilisation de propos extraordinaires sans limite a la prise en charge. Les associations

professionnelles doivent aider et contribuer a la transmission de ce message.

Université Paris-Saclay 85
Espace Technologique / Immeuble Discovery
Route de I'Orme aux Merisiers RD 128 / 91190 Saint-Aubin, France



Conclusion

Ces travaux se sont axés sur la NF dans un contexte chiropratique et telle qu'enseignée par
FR Carrick. lls ne permettent pas de conclure quant au caractere scientifique ou non de la

NF dans un contexte général.

Ainsi, la NF telle qu'enseignée par FR Carrick et dans un contexte chiropratiques vérifie
plusieurs signaux d'alarme des pseudosciences : i) une mauvaise qualité méthodologique
des études sur l'effet ou le bénéfice clinique d'une intervention en NF, ii) un évitement de
I'évaluation par les paires, iii) un excés de confiance sur les témoignages, des prétentions
extraordinaires et une absence de limite au champ de compétence. Elle peut donc,
actuellement, étre qualifiée de pseudoscience. Ces facteurs sont fréquemment observés
dans les pseudosciences cliniques, et ne sont pas exclusives a la chiropraxie ou aux

professions de la santé.

L'intérét de nombreux chiropracteurs pour des techniques aux prétentions extraordinaires
et sans appui scientifique, comme la NF, viendrait probablement de leurs capacités a
tromper notre vigilance épistémologique de différentes manieres en donnant i) une image
crédible de la source (i.e. cohérence avec leurs croyances, imitation de la science et
appartenance a un groupe) et ii) en rendant son contenu attractif suivant le profil du
clinicien. Parmi les chiropracteurs, nous avons proposé quatre profils différents de

chiropracteurs, dont trois seraient intéressés par la NF.

Les nouveaux méme s'ils sont mal documentés susciteront probablement toujours de
I'intérét. S'il est important de rappeler que méme des approches non scientifiques peuvent
étre cliniquement utiles, il ne faut pas oublier I'influence des facteurs contextuels d'un
nouveau traitement, qui se présente parfois comme étant spectaculaire, et peuvent
influencer la perception de son efficacité. Ainsi ces approches peuvent présenter un danger
pour i) le patient (e.g. retard de diagnostic), le clinicien (e.g. exercer en dehors du champ
légal de compétence) et ii) la profession (e.g. image négative de la profession).
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Par conséquent, il conviendrait d’encourager ce type de recherche et d'en faciliter la
diffusion, par exemple par l'intermédiaire des écoles/colleges de chiropraxie et des
associations professionnelles de chiropracteurs. Il serait pertinent d'apprendre aux praticiens
a détecter les propos et approches pseudoscientifiques en les formant aux scepticismes
scientifiques, a la lecture critique et aux signes d'alarme des pseudosciences. Pour ce faire,
les écoles et les associations professionnelles de chiropraxie ont un rdéle important a jouer

dans le soutient et la diffusion des résultats de ces recherches.
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Annexe 1 : Questions et résumés des réponses apportées par les quatre chiropracteurs, pratiquant le Neurologie
Fonctionnelle quotidiennement

Questions to participants

Informant 1

Informant 2

Informant 3

Informant 4

Since when have you been using
FN in your practice?

-Started in 2002 with some
chiropractors who practiced FN
-Since 2004 with the guidance of
the Carrick Institute

1999

Started in 1994

Started in 2007

Where did you take your
courses in FN?

The Carrick Institute

The Carrick Institute

The Carrick Institute

- Started at The Carrick Institute
In 2007, it was the only
organization to propose FN in
Europe at that time.

- Since 2016, have attended a
course with “the Functional
Neurology Seminars”

How many courses did you
take?

-40 courses in live
-Others were taken on DVD

-300-350 hrs before obtaining
the diploma

-Has an additional 1000hrs of
training with the Carrick Institute
-Mentions that many choose the
seminars conducted by FRC
himself, even if it they are
difficult to follow

-24 seminars (about 350 hrs)
-Thereafter attended seminars
on a more specific topic
(children’s neuro-developmental
disorders)

- 8 seminars (150 to 170 hrs) with
the Carrick Institute

- 1 seminar with Functional
Neurology seminars

-It is possible to learn this also
online

What are the names of the
courses you have taken?

(reported in this table by topic)

-Neuroanatomy
-Diagnosis

-Treatment

-Traumatic Brain Injuries:
diagnosis and treatment
- Function of organs
-Pain

The most recent were in the
areas of:

-Traumatic Brain Injuries
(diagnosis, treatment)
-Functional Neuro-Orthopedic
Rehabilitation

Courses can be taken in live or
with DVD

-Neuroanatomy

-Pain

-Children’s neurodevelopmental
disorders

-Traumatic brain Injuries
-Neurodegenerative disorders
-Nutrition

-Neurochemistry

Carrick Institute:
-Neuroanatomy

-Eyes movement

-Function of organs

-Pain

-Peripheral nervous system

Functional Neurology Seminars:
-Neurodegenerative diseases
-Peripheral vestibular system and
cerebellum
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Did you have to take the
courses in a special order?

(The question was not asked)

(The question was not asked)

-There is no special order

-The Carrick Institute courses are
intensive, with a lot of
information. It might be difficult
to understand fully.

-Nowadays, the lecturers are
more pedagogic and the courses
then become easier to follow.

The question was not asked but this
information was provided
elsewhere:

Modules are independent, the is no
special order.

Did you have a diploma in FN?

-The DACNB, consisting of two
parts, a written and a practical.
-Described as a very difficult
exam, which is independent
from the Carrick Institute

The DACNB, consisting of a very
difficult exams of 13 hours
(written and practical parts) over
2 days

-The DACNB, in 1997

-Before passing the exam, made
three attempts after 500 hrs of
training

-Since 1997, each year, takes
two to six courses and reads a
lot of research papers

-Courses can also be taken
online

-No

-Courses taken at the Carrick
Institute and with the Functional
Neurology Seminars are recognized
as a prerequisite to sit for the
DACNB diploma.

After your training, how long
did it take to use FN in your
practice?

Immediately after few seminars

After 3-4 seminars it was
possible to use some clinical
tests in practice.

-FN is a new approach with a
new way to analyze and examine
the patient.

-It can take time

-It is not possible to use FN
concepts immediately. However, it
is possible to work on some points
of each seminar in the daily
practice.

-For each seminar, you need to
work 2-3 weeks to understand and
use it.

In FN, what do Gerry Leisman
(GL), Robert Melillo (RM), Datis
Kharrazian (DK) and Brandon
Brock (BB) represent? Are they
people using FN as taught by
Carrick, or are they using some
modified approach to FN?

They all have a common base,
but they are specialized in
different areas, for example, RM
in children’s neuro-
developmental disorders

and DK in nutrition.

-They have 80% of their
concepts in common with FRC.
-RM, DK, BB include nutrition in
their approach and RM deals
with behavioral functional
neurology.

-They are former disciples who
are specialized in some specific
fields: RM in children’s
neurodevelopmental disorders
and DK in nutrition.

-DK et BB have a more global
approach, less focused on the
clinical exam and more on the
function of the different parts of
the brain.

-With DK and BB, the
‘hemisphericity’ concept (central
for FRC) is less present.

DACNB: Diplomates of the American Chiropractic Neurology Board

FRC : FR. Carrick
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Abstract

Background: Functional Neurology (FN), founded by FR Carrick, is an approach used by some chiropractors to treat
a multitude of conditions via the nervous system including the brain. However, it seems to lack easily obtainable
scientific evidence for its clinical validity.

Objectives: 1) To define the topics of FR Carrick’s publications, 2) to define the proportion of articles that are
research studies, case studies, abstracts and conference papers, 3) to define how many of these are clinical research
studies that purported or appeared to deal with the effect or benefit of FN, 4) in these studies, to establish whether
the design and overall study method were suitable for research into the effect or benefit of FN, and 5) to describe
the evidence available in relation to the clinical effect or benefit of FN, taking into account seven minimal
methodological criteria.

Method: A literature search was done on Pubmed from its inception till October 2018, supplemented by a search
on Scopus and ResearchGate to find all published documents by FR Carrick. We identified their types and topics,
retaining for a critical review full text scientific articles appearing to test effect/benefit of FN procedures, subjecting
them to a basic quality assessment (scoring 0-7). Results from studies of methodologically acceptable standard
would be taken into account.

Results: We found 121 published texts, 39 of which were full scientific research articles. Of these, 23 dealt with
topics relating to FN. Fourteen articles reported on clinical validity but only seven included a control group. The
methodological quality of these seven articles was low, ranging between 1.5-4 out of 7. We therefore did not
further report the outcomes of these studies.

Conclusion: We found no acceptable evidence in favour of effect/benefit of the FN approach. We therefore do not
recommend its promotion as an evidence-based method. Further research on this topic should be conducted in
collaboration with independent scientific institutions using commonly accepted research methods.

Trial registration: PROSPERO This review was registered in PROSPERO (application date 23.02.2019; no CRD4201
9126345).
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Résumé

Introduction: La Neurologie Fonctionnelle (NF), telle que fondée par FR Carrick, est une approche thérapeutique
principalement utilisée par certains chiropracteurs. Elle permettrait de traiter de nombreuses conditions via le
systéme nerveux, notamment, en stimulant le cerveau. Cependant, I'évidence scientifique a propos de sa validité
clinique est difficilement accessible.

Objectifs: 1) définir les themes de publications de FR Carrick, 2) définir la proportion d'articles de recherche,
d'études de cas, de résumés et de documents de conférences, 3) parmi eux, dénombrer les études de recherche
clinique qui examinent/semblent examiner l'effet ou le bénéfice d'un traitement en NF, 4) définir si le schéma et la
méthode de ces études sont adaptés pour étudier I'effet ou le bénéfice de la NF, 5) décrire I'évidence scientifique
disponible concernant l'effet ou le bénéfice de la NF en prenant en compte sept critéres méthodologiques
basiques.

Méthode: Une recherche bibliographique a été effectuée jusqu'en octobre 2018 sur Pubmed, Scopus et
ResearchGate pour recueillir 'ensemble des documents publiés par FR Carrick et identifier leurs types et leurs
thémes respectifs. La qualité méthodologique des articles disponibles en texte intégral et semblant tester I'effet/le
bénéfice d'une approche en NF a été évaluée pour établir leurs validités cliniques (score de 0 a 7). Seuls les
résultats des études, ayant une méthodologie en accord avec les standards de recherche actuels ont été retenus.
Résultats: 121 documents publiés par FR Carrick ont été recueillis, dont 39 en texte intégral. 23/39 articles
s'intéressent a un theme associé a la NF. Quatorze d'entre eux, examinent la validité clinique de la NF, et seulement
sept études ont inclus un groupe contréle. La qualité méthodologique de ces sept études est faible, variant de 1.5

a 4/7. Les résultats de ces études n‘ont donc pas été rapportés.

Conclusion: Il semble donc qu'il n'y ait pas d'évidence scientifique en faveur de l'effet ou du bénéfice d'une
intervention en NF. La NF ne devrait donc pas étre promue comme une approche fondée sur les faits. Enfin, toutes
nouvelles recherches sur ce sujet devraient étre menées en collaboration avec des institutions scientifiques
indépendantes et adopter une méthodologie en accord avec les standards de recherche actuels.

Introduction

Functional Neurology (FN) is a relatively recent thera-
peutic approach, founded in 1979 by a Canadian chiro-
practor, Frederick Robert Carrick (FRC) [1]. FN is based
on the theory that lesions in the nervous system, includ-
ing the brain, consisting of groups of dysfunctional neu-
rons, explain many health conditions and that these
lesions can be successfully improved by various types of
stimulation, including spinal manipulation [2]. Accord-
ing to a previous scoping review on FN, it is claimed that
EN can be used to treat numerous varied conditions,
such as musculoskeletal, neurodevelopmental, and neu-
rodegenerative disorders [2]. FN is, therefore, anticipated
to be potentially useful to many people who suffer from
pain and dysfunction, often of a chronic type [2].

EN is also attractive for some practitioners, perhaps
because this non-invasive treatment aims at the ‘cause’
within the nervous system, without much need to deal
extensively with the typical pathophysiology of the dis-
ease itself. This characteristic can be assumed, as practi-
tioners, who are taught to use FN, do not, as a rule,
receive hospital training within the various specialties, a
point found in the course descriptions available on the
Carrick Institute website [3]. The FN technique is, for
example, popular with some chiropractors, with 13% of

Université Paris-Saclay
Espace Technologique / Immeuble Discovery
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Australian chiropractors, who participated in a recent
survey, reporting that they use it [4].

It is possible to obtain extensive training in FN, in-
cluding at a professional training center in Florida estab-
lished by FRC, known as the Carrick Institute. FRC also
provides seminars all over the world, as is described on
his website and through active publicity via the internet
[1, 3]. According to this website, more than 14,000 per-
sons have been trained in this concept [1].

By composition, EN seems to be based on a combin-
ation of material from many areas, covering central
neuro-anatomy, neurophysiology, various types of neuro-
rehabilitation and includes various ‘rules’ for when and
how spinal manipulation shall be undertaken [2]. It ap-
pears complicated and necessitates considerable know-
ledge of the central nervous system. The FN seminars
provided by the Carrick Institute concentrate heavily on
this topic [3]. Since FN is taught mainly at private semi-
nars, it is relatively difficult to obtain objective information
in the public domain about its rationale, scientific basis,
and clinical validity.

In a recent scoping review, it was established that one
reason why it was difficult to find scientific literature on
this topic, was possibly because the label “FN” is not ne-
cessarily used in the title or text of such articles [2]. A
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subsequent critical review was therefore undertaken of a
journal, Functional Neurology, Rehabilitation, and Ergo-
nomics, that specializes in this topic and was recom-
mended in personal correspondence by its editor-in-chief,
Gerry Leishman, who regarded this journal as a suitable
source of scientific information on FN, as explained in
that review [5]. The aim of that journal review was to in-
vestigate the evidence for clinical benefit or effect of FN.
The conclusions drawn were that, although 36 research
articles were published in its 24 issues (edited between
2011 and 2016), this journal contained no methodologic-
ally sound studies on the clinical benefit or effect of FN
[5].

Nevertheless, the authors of that review acknowl-
edged that valuable information could still have been
published elsewhere. To partly overcome the prob-
lematic keyword search and to add an important
element to a comprehensive review of the topic that
touches many areas, it was suggested that a reason-
able and potentially useful approach would be to re-
view all publications authored by the founder of FN,
FRC [5]. FRC states that his work is based on re-
search [6]. Further, an initial cursory search demon-
strated that he appears to publish extensively.
Therefore, it was anticipated that he had produced
some pertinent and useful research to support claims
of the effects/benefits of FN. On the other hand,
FRC’s apparent starting point as a researcher in FN,
an article on how spinal manipulation could affect
the size of the blind spot in the eye [7], resulted in a
lively debate through letters to the editor [8-18]. For
us, it seems fair to say that FN is a controversial sub-
ject. The burden of evidence would therefore exceed
discussions on the anatomy, physiology and pathology
of the nervous system and case-reports purportedly
proving the link between treatment and a positive
outcome and instead requires clinical effect studies of
good quality.

The purpose of this critical review was, therefore, to
examine an important element of the evidence available
regarding FN, being that produced by the founder of FN,
FR Carrick on the effect/benefit of FN treatment. The
specific objectives were:

1. To define the topics of FR Carrick’s publications
To define the proportion of articles that are
research studies, case studies, abstracts and
conference papers.

3. To define how many of these are clinical research
studies that purported or appeared to deal with the
effect or benefit of FN.

4. In these studies, to establish whether the design and
overall study method were suitable for research into
the effect or benefit of FN.

(2020) 28:9
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5. To describe the evidence available in relation to the
clinical effect or benefit of FN, taking into account
seven minimal methodological criteria.

Methods

Search for published documents

We searched the PubMed database from its inception
until October 2018 supplemented by searches in Scopus
and ResearchGate for publications by Frederick Robert
Carrick. Our research equation was: “Carrick FR” OR
“Carrick F” OR “Carrick, Frederick” OR “Carrick, Fred-
erick Robert” OR “Carrick, Frederick R”. Answers to the
editor found in Scopus were not included. In some in-
stances, the same article appeared twice on Research-
Gate; all such duplicates were excluded. However, when
the same title appeared twice, for example both as an
article and as an abstract from a conference, both were
included. We consulted also the webpages of the Carrick
Institute for information on publications. All obtained
publications were listed in a table (Additional file 1), de-
scribed by title, year of publication, journal, topic, source
(PubMed, Scopus, or ResearchGate), and type of study
design. In addition, we noted if they consisted of full-
texts or not.

Classification into topics

First, using information in Additional file 1, based on the
title and the abstract (if available), we sorted all docu-
ments into four main topics: i) Brain, ii) Posture or/and
Balance, iii) Other Functional Neurology, and iv) Other
Non-Functional Neurology topics. The topic ‘Brain’ in-
cluded titles and abstracts including the following words:
“brain”, “mental”, “post-concussion syndrome”, “stroke”,
“cognitive”, “post-concussive”, “schizophrenia”, “paranoia”,
“vegetative state”, “paralysis”, “PTSD”, “palsy”, “aphasia”,
“diplopia”, “nystagmus”, “paraplegia”, “blepherospasm”,
“cerebellar activity”, “tremor”, “memory”, “comatose”,
“brainstem”, “autistic spectrum disorder”, “coma”, and
“ADD/ADHD”. The topic ‘Posture/Balance’ included titles
and abstracts with the words “posturography”, “vertigo”,
“balance”, “vestibular”, “ataxia”, and “posturographic”. If
terms from ‘Brain’ and another topic were included, we
classified the document under ‘Brain’. The topic ‘Other
FN’ included titles and abstracts dealing with neurological
symptoms but not obviously with brain or posture/bal-
ance, but topics nevertheless thought of us to be typically
dealt with in Functional Neurology (e.g: “multimodal neu-
rorehabilitation” and “peripheral somatosensory stimula-
tion”). Anything else was included in ‘Other Non-FN,, i.e.
documents that did not relate to Functional Neurology.
Examples of ‘Other Non-FN are titles such as “Colorectal
Cancer Risk Awareness and Screening Uptake among
Adults in the United Arab Emirates” and “The Federation
of Student Islamic Societies Programme to Challenge

» o«
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Mental Health Stigma in Muslim Communities in Eng-
land: The Fosis Birmingham Study”.

Selection of research documents

Second, we tried to obtain all documents in full text, but
when this was not possible, we used only the abstract, if
available. Based on full texts or abstracts, we attempted
to determine the research design of each document, as
we were searching for research articles. However, when
we had access only to titles, we excluded them from this
classification process.

Articles were considered by us to be ‘research studies’,
when they had some type of research question or when
it was possible to interpret the background text in such
a way, and/or if there was an obvious methods section.
In some instances, we asked for and obtained full texts
via ResearchGate. Research designs were roughly divided
into Surveys/Hospital records, Clinical studies, and Ex-
perimental studies. Studies were classified as ‘clinical’, if
the text related to patients, diseases, or treatments,
whereas they were classified as ‘experimental’, if it was
clear or probable that study subjects were asymptomatic
or that some technical aspect, instrument, or method
was tested without a clear clinical goal. We also identi-
fied case reports/case series and discussion papers/letters
to editor/ editorial/thesis, although we did not consider
these as research papers. If the design was unclear, we
reported it as ‘unclear’. Full texts were reported separ-
ately from abstracts only, to obtain an overview of the
type and depth of research activities that had been pub-
lished. Please see Additional files 2a and b.

Selection of research articles on effect/benefit of
treatment/intervention using the Functional Neurology
approach

Third, we scrutinized the full text of research articles for
words that indicated that they dealt with effect or benefit
of intervention/treatment on topics relating to FN. For
this, we searched for words such as “effectiveness”, “ef-
fect”, “improvement”, “recovery”, and “efficacy”.
Selection of research articles appearing to study effect/
benefit of treatment/intervention using the Functional
Neurology approach and using correct study design

The fourth step was to retain, for our review, full text ar-
ticles that appeared to investigate effect/benefit of treat-
ment/intervention, that is, if the study design made it
possible to do so. We therefore selected full text articles,
if they fulfilled one of these two basic criteria: i) ‘Effect’
studies should, as a minimum, compare an intervention
group to a placebo/sham treated group or, possibly, the
intervention group should be compared to a valid con-
trol group, in which treatment previously has been
shown to be superior to placebo/sham. ii) Benefit studies
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should compare the intervention group to some other
type of treatment or to untreated controls. When this
was not fulfilled, we provided a brief explanation of the
design problem and, although listed in a table (Table 1),
they were not included in the review.

Description of articles selected for review

The reviewed articles have been briefly described in
Table 2 including information about ethics approval,
trial registration, conflict of interest, and funding.

Critical review of articles that used a study design able to
deal with effect/benefit of treatment/intervention using
the Functional Neurology approach
To review these articles, we used a slightly modified ap-
proach, as previously reported in a critical review of a
journal specialized in information relating to FN [5]. In
summary, all reviewed articles were reported in tables
for description and quality and further summarized nar-
ratively. An observation in that previous review [5] was
that the methodological quality of studies was generally
weak, so we considered it reasonable to perform only a
basic examination of the methods sections in the in-
cluded articles. We considered quality, based on selected
risk-of-bias items from the Cochrane recommendations
[19] and two additional quality items relating to external
validity. We gave one point for each correct approach
and sometimes 0.5 for partially correct items. Ultimately,
we used a seven items quality checklist (Table 3) as ex-
plained below.

Seven methodological review items

1. In “effect studies” we asked whether study subjects
had been shown to be blinded to the type of
treatment (1 point) or, at least, stated to have been
blinded (0.5 point) to avoid expectation bias. In
studies of “benefit of treatment/intervention”, we
expected the study subjects to be naive to the study
type or expected study outcome, also to avoid
expectation bias (1 point).

2. To avoid selection bias, we expected studies to have
allocated their subjects randomly (0.5 point) and to
have done this in a concealed fashion (0.5 point),
resulting in 1 point if both criteria were reported.
However, we did not deem it necessary to assess
which type of allocation was used.

3. We expected the intervention to be well described,
which would be necessary to give transparency,
ability to replicate, and to ensure external validity (1
point).

4. To avoid expectation bias or conscious
manipulation of the data collection, the assessor
should be reported to have been blinded on the link
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Table 1 Table showing whether studies used an appropriate or potentially appropriate study design to investigate effect or benefit

of treatment

First author
Journal

Year of publication
Reference number

Condition studied

Was design appropriate
to investigate effect or
benefit of intervention?

If design was not appropriate,
major methodological
considerations

Carrick FR, et al. Autism Spectrum Disorders Yes

Fontiers in Neurology in children

2018

[31]

Carrick FR, et al. Chronic post concussion No No control group

Frontiers in Neurology

2017

[22]

Noone P, et al. Posture Not appropriate for this

Biomedical Sciences review.

Instrumentation This was in fact a pilot study

2017 to investigate a method to

[28] measure posture was robust
enough to use in different
data collection settings and
to allow polling of data

Carrick FR, et al. Stroke Yes

Frontiers in Neurology

2016

[30]

Carrick FR, et al. Post Traumatic Stress Disorder No No control group

Frontiers in Public Health in Veterans (PTSD)

2015

[24]

Carrick FR, et al. Post Traumatic Stress Disorder No No control group

Frontiers in Public Health
2015
[25]

Pagnacco G, et al.
Biomedical Sciences
Instrumentation
2015

[29]

Carrick FR, et al.
Biomedical Sciences
Instrumentation
2015

[23]

Carrick FR, et al.
Functional Neurology
Rehabilitation and
Ergonomics.

2011

[26]

Carrick FR, et al.
Functional Neurology
Rehabilitation and
Ergonomics

2013

[20]

Daubeny N, et al.
International Journal on
Disability and Human
Development

2010

[21]

in Veterans

Balance performance

Vestibular problems

Postural balance

Balance stability

Brain function

Yes, probably

No

No

Yes, probably

Yes

No control group

No control group
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Table 1 Table showing whether studies used an appropriate or potentially appropriate study design to investigate effect or benefit

of treatment (Continued)

First author Condition studied
Journal
Year of publication

Reference number

Was design appropriate
to investigate effect or
benefit of intervention?

If design was not appropriate,
major methodological
considerations

Leisman G, et al. Attention deficit disorder No No control group
International Journal of (ADD) and Attention Deficit

Adolescent Medicine and Hyperactivity Disorder (ADHD)

Health in children

2010

[27]

Carrick FR, Posture Yes
The Journal of Alternative

and Complementary Medicine

2007

[32]

Carrick FR Brain Function Yes
Phase Il

Journal of Manipulative and
Physiological Therapeutics
1997

[7]

between intervention group and outcome
measurements, which gave 1 point.

5. Ideally, all outcome variables used should be reported
reliable or reproducible (1 point). If this information
was missing for some variables, the presence of at
least one reliable or reproducible variable gave 0.5
point. Imprecise or unsuitable outcome
measurements can result in errors in any direction
and errors in this domain are therefore not necessarily
bias-related but refer to lack of methodological quality
in general, including external validity.

6. Expectation bias may also occur if the person who
analyses the data can link the participants to their
specific allocation group, for which reason it should
be stated that the analysis was done blindly (1 point).

7. Loss of participants or data points can result in
attrition bias, which occurs if the persons who
disappear from the study or data points that are not
included in the analysis are related primarily to one
group or if these persons tended towards one type
of outcome. Therefore, losses and exclusions should
be declared or be obvious in results, tables or
graphs. If imputation of missing data was used, then
this should be described. Further, results in text and
tables should concur (1 point if there was clear
reporting and data transparent).

Data extraction

Two of our articles [20, 21] had been previously
reviewed [5] but we nevertheless reviewed them again.
Information was extracted from the articles by the two
authors, independently, and unclear items discussed. A

third person could be called upon in case of disagreement.
However, there was no need to discuss disagreements relat-
ing to the judgement of the quality items. Although not
pre-planned, we asked the advice of other researchers to
confirm our interpretation of some of the texts, when we
found them confusing. This will be indicated in the Result
section.

Interpretation of data

To interpret our quality checklist table, we created a
score based on the number of points, using the same ap-
proach as in a previous review on this topic [5]. For ease
of interpretation we transformed this score into percent-
ages. Each study was then described in terms of quality
assessment. The quality scores were used to give an im-
pression of the general methodological quality of the
reviewed articles. Thus, a score of 1/7 indicates a total
lack of methodological awareness, whereas a score of 7/7
would not necessarily indicate a ‘perfect’ study. Because
the quality checklist was somewhat basic, we expected
studies to approach full scores to qualify as providing
valid information, and the results would be reported for
methodologically acceptable studies only.

Results

We found 121 documents containing the name of
Carrick (as described in the methods) somewhere in
the list of authors obtained from PubMed (N =42),
Scopus (N =46), and ResearchGate (N =110). In
addition, five articles were found from other sources.
Many documents were identified in all three sources
but ResearchGate contained more titles than the
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PubMed ResearcheGate Scopus Others
N=42 N=113 N=46 N=5

After removal of all doubles
N=121

_| Non full text documents
N=68

"
Full text documents
N=53

- Discussion papers/letters to
editor/ editorial/ thesis
(N=10)

- Case reports (N=4)

Research reports
N=39

Not dealing with effect/benefit
] > N=25

Effect/benefit studies
N=14

- Did not use a correct study
design (N=6)

- Not appropriate for this study
(N=1)

v

Studies suitable for effect/benefit
N=7

Fig. 1 Description of the search of literature for effect/benefit studies published by FR Carrick
\

others. For detailed information, please see the flow as an abstract for some sort of ‘event’. For a list of docu-
chart (Fig.1) and Additional file 1. ments by topic see Additional file 1.

Proportion of articles that are research studies, case

Topics of publications studies, abstracts and conference papers

These documents were classified into the following The number and types of research documents have been
topics based on titles and abstracts. ‘Brain’ (N =70), shown in Additional file 2a (full text » =53) and 2b
‘Posture or/and Balance’ (N =24), ‘Other Functional (non-full text n =68), separating those that we could ob-
Neurology ‘(N=6), and ‘Other Non-Functional Neurology’ tain as full text articles from those that we identified
(N=21) topics. Some titles (identical or near-identical) only as abstract texts (Fig. 2). Among the full text arti-
appeared several times (N=5), e.g. both as an article and  cles, the two most common topics were ‘Brain’ (N = 20)
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Case report/ Dascussion Survey/ Chmical studies Experimental Unclear
case series  papers/ Letters Hospital studies
to editor/ records
Conference
papers/ Thesis
mFull text mNon-Full Text
Fig. 2 The number of published texts authored or co-authored by FR Carrick shown by type of publication and whether full text or non-full
text documents

and ‘Other Non-Functional Neurology' (N =19); mostly
classified by us as being clinical studies. In the non-full
texts, the topic ‘Brain’ was the most common (N = 50),
reported mainly as single case reports or as case series
without an experimental design.

Studies purporting to study effect/benefit of treatment/
intervention

Fourteen full text research articles appeared to deal with
effect or benefit of a treatment or intervention using ele-
ments of Functional Neurology. They were selected be-
cause they used words such as “effect”, “changes”,
“beneficial impact” (Table 1).

Studies on effect/benefit with a control group

Thus, fourteen articles appeared to have studied the ef-
fect/benefit of treatment/intervention. However, six [22—
27] of these were removed, because there were no con-
trol groups and could therefore only report on ‘out-
come’, which may or may not have been caused by the
treatment/intervention. Another article [28] was later re-
moved, because, on further scrutiny, it was found not to
be appropriate for this review. In fact, this was a pilot
study to investigate if a method to measure posture was
robust enough to use in different data collection settings
and to allow pooling of data.

Methodological assessment of seven studies on effect/
benefit with a control group

Description

The remaining seven articles are described in Table 2. In
brief, they reported on the treatment of several condi-
tions, namely: abnormal brain function, autism spectrum

disorder, and stroke. They also studied balance and
posture.

The treatment/intervention consisted of various
sounds [29], manipulation (cervical or extremity) [7, 21],
or ocular movements [30]. For example, a computer-
based auditory software program, the Mente Autism De-
vice, was used to treat autism spectrum disorders [31],
and eye movements were used to treat acute middle
cerebral artery ischemic stroke [30]. Posture and balance
were influenced during body rotation [20] and also, with
different types of music [32]. Brain function was evalu-
ated using the “blind spot” and stimulated using cervical
manipulation [7].

As can be seen in Table 2, col. 7, ethics approval was
mainly given by “own institutional review board” [33],
which we interpreted as the Carrick Institute. Two of
the trials had been registered in a trials register (Clinical-
Trials.gov) (Table 2, col. 7, 2nd and 7th rows). Conflict
of interest was reported in four studies (Table 2, col.8).
The Carrick Institute was reported to have funded three
studies (Table 2, col.8, rows 2, 3 and 7).

Quality assessment
These remaining seven full text articles (Table 3) lacked
important aspects of scientific rigor, with scores ranging
from 1.5/ 7 (21%) to 4/7 (57%). Thus, five of these seven
articles scored between 21 and 43% and the remaining
two scored 50 and 57%, respectively (Table 3). Typically,
subjects were not blind or naive to treatment, some out-
come measurements were not stated to be reliable nor
reproducible, and usually the assessor and statistician
were not reported to be blind.

For example, the study scoring 21% (1.5/7) had re-
ported that there was random allocation but did not
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state if it was concealed. The only other fulfilled quality
item of the required seven was ‘interventions well de-
scribed’. The study that scored 57% (4/7) failed to report
if study subjects were naive to treatment, if there was a
random allocation into treatment groups, and if the per-
son analysing the data was blind to treatment group. A
brief description of each article is provided below, with
articles sorted in descending order by methodological
quality score.

“Changes in Brain Function after Manipulation of the
Cervical Spine” [7]

This article from 1997 [7] (score 4/7; 57%) is the first
scientific report on FN published by FRC, therefore pos-
sibly considered as the original scientific basis of FN. In
this article, FRC tested the hypothesis that brain activity
can change as a consequence of spinal manipulation, as
detected by observed changes in the size of the ‘blind
spot’ of the eye. The study is, in the abstract, described
as a “large (500 subjects) double-blind controlled study”,
in which 12 hypotheses were tested on various sub-
groups of these 500 people. We included in our review
the “phase 2 procedure”, described in the study, in which
twenty subjects with predetermined identified increased
‘blind spot’ findings were either subjected to the ‘correct’
treatment (i.e. manipulation of C2 on the same side as
the enlarged cortical map) or the ‘incorrect’ treatment
(i.e. manipulation of C2 on the opposite side of the en-
larged cortical map). With the ‘correct’ treatment, the
‘blind spot’ was reported to have normalized in size,
whereas this did not happen with the ‘incorrect’ treat-
ment, in accordance with the theory.

A review of the method revealed that allocation to
treatment was not reported to have been determined in
a random fashion. The ‘blind spot’ was apparently mea-
sured subjectively, without optometric equipment, but
had been “confirmed” by two examiners, both at base-
line and follow-up. It was unclear what the label
‘double-blind’ referred to, as only the examiners were
clearly reported to be blinded. It could be speculated
that the study subjects were uninformed of the purpose
of the study and perhaps the blind spot changes could
not be affected by expectation bias but this was not
stated in the paper. Study subjects were said to have
been enrolled in ‘post-neurology programs at a variety of
institutions’, hence possibly chiropractors, who may or
may not have been naive to the aims of the study. In
addition, the definition of an enlarged blind spot was not
provided. The result tables indicated that some type of
continuous variable had been used, since t-tests were re-
ported to have been used to test for differences between
groups. It is therefore likely that the circumference or
area of the blind spot was measured but, if so, it was not
detailed. It was also not clear who undertook the

(2020) 28:9
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statistical analysis and whether it was done without that
person knowing which treatment was provided.

We did not include in this review the other tests re-
ported in this study, in which the remaining study sub-
jects (N =480) were included, because they did not
compare different treatment groups but tested other
types of hypotheses. Conflict of interest, funding, and
human research ethics committee approval were not re-
ported, but this was not common at that time.

“Effects of contralateral extremity manipulation on brain
function” [21]

In this study [21] (score 3.5/7; 50%), 2x 31 healthy
adults received either an upper extremity manipulation
or a sham manipulation with an unloaded activator in-
strument in a random fashion. The blind spot size was
estimated ‘manually’ before and immediately after inter-
vention and found to have changed in a pre-
hypothesized manner. This article was scrutinized in a
previous review [5], in which it was noted that, although
this is a randomized controlled trial, the reliability/repro-
ducibility of the blind spot was uncertain, (i) the study
subjects were not described, and (iii) the statistical analysis
was not reported to have been blinded. Hence methodo-
logical issues could potentially affect the validity of the re-
sults. Furthermore, ethics committee approval, trials
registration, and conflict of interest were not reported.

“The Treatment of Autism Spectrum Disorder with
Auditory Neurofeedback: Randomized Placebo Controlled
Trial Using the Mente Autism Device” [31]

In this study [31] (score 3/7; 43%), 83 subjects, previously
diagnosed as having an autistic spectrum disorder, were
randomized into two groups: one intervention group (ac-
tive) and one placebo/sham group. The treatment con-
sisted of 12 weeks of home-based Neurofeedback therapy
delivered by the Mente Autism therapy device, which pro-
duces binaural beats in the ears of the participants. These
sounds were selected according to the child’s individual
EEG pattern recorded by the device. The control group
used an identical device, but the binaural beats where ran-
domly generated. Outcome variables were 1) qEEG, which
was defined as “statistical analysis of EEG” and stated to
“allow highly precise measurement of brain activity and
connectivity”, 2) dynamic computerized posturography,
and 3) five autism spectrum disorder questionnaires (Aut-
ism Treatment Evaluation Checklist, Social Respon-
siveness Scale-Second Edition, the Behaviour Rating
Inventory of Executive Function, the Autism Behav-
iour Checklist, and the Questions About Behavioural
Function). There were two evaluations, one at enrol-
ment and the second after 12 weeks of treatment. In
total, 49/83 (59%) subjects dropped out and the stat-
istical analysis included only 34 subjects.
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Methodological problems were that the subjects were
not shown to be blind or naive, the randomisation was
not stated to be concealed, the assessor and the person
who analysed the data were not stated to be blind, and
two of the outcome variables (QEEG and posturography)
were not stated to be reliable and reproducible.

We noted that the study was funded by the Carrick In-
stitute, the Plasticity Brain Center and Neurotech Inter-
national Limited. It was reported that authors had no
conflict of interest. This study was registered in Clinical-
Trials.gov and was stated to have been approved by
“own institutional review board”.

“Eye-Movement Training Results in Changes in qEEG and
NIH Stroke Scale in Subject Suffering from Acute Middle
Cerebral Artery Ischemic Stroke: A Randomized Control
Trial” [30]

In this study [30], scoring 3/7; 43%, 34 subjects with
non-disabling ischemic middle cerebral artery stroke
were randomly divided into two groups using a com-
puter program. The control group (n =17) received the
standard treatment (aspirin) and the treatment group
(n=17) received the standard treatment plus eye-
movement training. It is possible that the study took
place in a hospital in Cuba (assumption based on the ac-
knowledgements) but this was not explicitly stated in
the main text. The results were measured after one week
with a stroke scale (the National Institute of Health
Stroke Scale - NIHSS) and a visualization of brain func-
tion (qEEG). Significant differences in favour of the
intervention group were reported for the gEEG but not
for the stroke scale, although the title indicates that this
was the case also for the stroke scale.

The major methodological problem in this study is
that the qEEG was not reported as reliable and reprodu-
cible. In fact, the qEEG does not appear to be an easily
quantified outcome variable, as it involves various
computer-generated colours appearing in different parts
of the brain, requiring an objective and reproducible
measurement method and an understanding of what the
different areas relate to and whether they are pertinent
in the treatment of stroke. The study was described by
the authors as “double-blind”, but as there is no sham
intervention, only a control group (treated with aspirin),
control subjects cannot have been blind to the type of
treatment, which usually is the case when studies are de-
scribed as ‘double-blind’. Descriptions of the other types
of blinding are not given. Therefore, it is not possible to
determine which types of bias could have affected the re-
sults. When there is no sham treatment given in the
control group, and blinding is impossible, study subjects
should instead be naive to the treatment method, to
avoid expectation bias, which is a good idea to prevent

(2020) 28:9
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their post-treatment performance to be boosted through
expectations. However, this was not reported.

The study was, to our knowledge, not reported in a trial
registry prior to performance, so it was not possible to es-
tablish, if it was conducted according to the original plan
and ethics permission was provided by “our Institution”;
however, it is unknown what this refers to, the Carrick In-
stitute or the (possible) Cuban hospital. According to the
report, there were plans to perform a one-year follow-up
the study. As this was published in January 2016, and the
time of writing this present report is August 2019, it ap-
pears not to have been done. Conlflict of interest was not
reported but funding was stated to have been provided by
the Carrick Institute and the Plasticity Brain Center.

“Effect of tone-based sound stimulation on balance
performance of normal subjects: preliminary
investigation” [29]

In this study [29] (score 2/7; 29%), thirty-nine subjects
were subjected to various sounds and their balance
tested on an unstable surface. Study subjects were said
to be their own control and the outcome test was re-
ported reproducible. The article includes a detailed ex-
planation of the intervention (sound) but we found it
more difficult to understand the study design, except
that interventions were not provided randomly, which
would be relevant, as we expect there would be a learn-
ing curve for balance. An explanation of how to combine
variables was lacking; therefore we found it difficult to
understand how variables were combined in the report.
This is a preliminary study, and there is also a study on
balance/ posturogaphic changes and music listening with
a larger study sample (next summary).

“Posturographic Changes Associated with Music
Listening” [32]

In this study [32] (score 2.5/7; 36%), 210 healthy volun-
teers were randomly divided into four groups, of which
three listened to different types of music: i) Mozart, ii) a
slow song of Nolwenn Leroy, or iii) a fast song of Nol-
wenn Leroy, and iv) one control group (who listened to
‘white noise’). Thereafter, another 60 healthy volunteers
were included to listen to six other artists, resulting in
10 groups. Balance was studied using a force platform,
before and after intervention, using a comprehensive as-
sessment, with subjects having closed eyes and standing
on a perturbing surface. This was tested after 10 min, 1
week and 1month. In all, 35 (13%) of the subjects
dropped out. Individual scores were held up against
values that were said to be normative in relation to age
groups. Outcome was reported in tables as numbers and
percentages of subjects who changed to move into the
‘normal’ ranges.
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Some music was reported to improve postural stability
more than white noise. Methodologically, it would have
been advantageous if the report had described the study
subjects’ characteristics and whether they were naive or
not, the duration of the intervention, and whether the
assessor and statistician were blinded to treatment
group. Unfortunately, the numbers of losses reported in
the table and text were not easily identified.

No conflict of interest was reported but it was “funded
by the Carrick Institute”. The study was registered in
ClinicalTrials.gov and authorized by their “own institu-
tional review board”.

“The Effect of Off Vertical Axis and Multiplanar Vestibular
Rotational Stimulation on Balance Stability and Limits of
Stability” [20]

This study [20], previously reviewed [5] and re-reviewed
by us, dealt with postural reactions to various positional
interventions (1.5/7; 21%) and has been reported and
discussed in some detail in a previous review [5]. It
seems to be a description of a randomized controlled
trial with four different subgroups receiving different in-
terventions, but it is also possible that it is an outcome
study simply observing these four groups. Numerous
tests took place on only few study subjects and, apart
from random allocation having been reported, a thor-
ough explanation of the intervention procedure, and
clearly reported losses and exclusion, the other meth-
odological checklist items were unsatisfactory. Conflict
of interest and funding were not reported. The ethics
committee was their own “IRB” (abbreviation for Institu-
tional Review Board) and there was no trial registration,
although, if this was a simple outcome study rather than
a randomized study, this would not be necessary. In
sum, this was considered both a confusing and meth-
odologically weak study. In the previous review [5] as-
sistance had been needed from a methodologist to try to
understand the study design, and this person was called
in to re-verify the interpretation of the long and dense
method section.

Summary of results

Because the methodological approach in the seven
reviewed research articles had a low quality score, none
exceeding 57%, we did not have confidence in the valid-
ity of the results and have not dealt with these.

Discussion

Summary of findings

This study is a critical review of all sourced documents
published by FR Carrick, who is stated to be the founder
of the Functional Neurology approach. We found 121
publications, of which 100 related to this topic. Of these,
1/3 only were full texts, and, of the others, 80% consisted
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of case-reports. Among the 39 full text publications on
FN, 14 dealt with the benefit or effect of FN but only 7
compared treatment or intervention with a control
group. We considered the methodological quality to be
low, for which reason the results are, in our opinion, not
suitable for further elaboration.

General comments

These observations were similar to those noted in a pre-
vious review on FN [5], which dealt with articles on FN
from a journal specialized in this topic, i.e. relatively
many published texts, few research articles, and poor-
quality methodology [5]. Further, our general observa-
tion was that the texts sometimes are dense and confus-
ing. This makes it difficult for the reader to grasp the
essential aspects of the research projects and to trust
their results.

However, it is of course still possible that FN is an ef-
fective therapy. Therefore, in view of the potential bene-
fits of FN on a multitude of chronic and poorly
understood conditions, it is important that it is tested in
methodologically sound studies, reports published in
peer-reviewed journals, and that any positive findings
are reproduced preferably by specialist independent re-
search teams.

Methodological considerations of own work

To search for literature on FN is challenging, as a
method of treatment without clear limitations cannot
easily be identified with the usual PICO approach. Also,
as has been stated previously, relevant literature cannot
be found when searching simply with the terms ‘Func-
tional Neurology’ [6]. FRC is quoted with the following
words regarding FN: “There is more evidence than one
can ever read in a life-time” [6]. For these reasons, we
wanted to complement the previous review of articles in
the journal: Functional Neurology, Rehabilitation and
Ergonomics [5] by screening all scientific work by the
central researcher, FRC himself.

To access all articles authored or co-authored by FRC,
we searched Pubmed, ResearchGate, and Scopus, in the
hope of finding more relevant research. Additional scru-
tiny of introduction and discussion texts plus reference
lists of included articles failed to reveal any undetected
publications. However, when we consulted the website
of the Carrick Institute to see if they were any publica-
tions of which we were unaware, we found another three
texts.

Our critical review was based on well accepted con-
cepts of bias and validity of information and has been
used previously [5]. We were temperate and minimalistic
in our quality checklist. For example, we did not check
the validity of outcome variables but trusted the author
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if they were said to be valid with a reference. Nor did we
consider whether the sample size was adequate.

In view of the low quality scores, we could of course
have used various quality items as extra inclusion/exclu-
sion criteria. However, the use of a more stringent inclu-
sion/exclusion approach would not have been an
advantage, as it would likely have resulted in fewer arti-
cles for the review. Our inclusive approach (excluding
only studies without a control group) gave us the oppor-
tunity to explain the design and methodological issues
to readers, including clinicians, who are not always fa-
miliar with critical literature reading.

The review was performed independently by the two
authors, who compared findings and solved most prob-
lems through discussion, but we sometimes required the
help of others. Thus we had to ask advice on two articles
[20, 31], from a person with extensive experience in
reading texts on FN and from an experienced epidemi-
ologist/methodologist. Also they found the methods and
result sections difficult to interpret.

For us, the most difficult study was on ‘pitch and yaw’
[20], which was so complicated to interpret that we
failed to grasp what type of research design had been
used (a randomized controlled trial or an outcome study
with multiple subgroups). It is, therefore, possible that
we may have misinterpreted some information. Al-
though this would be unfortunate, it is important for au-
thors and editors to ensure that the text of all articles is
understandable for both researchers and general clin-
ician readers.

Perspectives

On a policy level, in view of the lack of evidence on the
effect/benefit of Functional Neurology as taught by FRC,
we currently do not recommend that it should be pro-
moted as evidence based.

On a clinical level, clinicians should be aware that,
presently, there appears to be no (relatively easily) avail-
able evidence on the effect or benefit of Functional
Neurology, as taught by FRC. To justify the use of a
method without sound scientific clinical evidence could
be problematic for regulated practitioners.

Finally, on a research level, absence of evidence of ef-
fect is not the same as evidence of absence of effect. On
the other hand, all ideas and concepts may not be
worthwhile to study but if further research is undertaken
on this topic, it would be useful if the studies were con-
ducted in collaboration with independent scientific insti-
tutions using commonly accepted research methods.

Conclusions

We reviewed FR Carrick’s published Functional Neur-
ology research over the last approximately 20 years. In that
time, he has published what corresponds to approximately
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six texts per year. Based on our review, only seven of these
could be used to study the effect/benefit of the treatment/
intervention of Functional Neurology, and, because we
found these articles methodologically weak, we did not
feel that we could draw any conclusions on its clinical val-
idity based on FRC’s work.
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Annexe 3 : Attitude to functional neurology and some other ‘prescriptive’
chiropractic techniques and their association with chiropractic conservatism: a
cross sectional survey of chiropractic students
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Abstract

Background: Chiropractic technique systems (‘prescriptive’ techniques) might be interpreted as helpful guidelines.
However, ‘prescriptive’ techniques, such as Functional Neurology (FN), Sacro-Occipital Technique, and Applied
Kinesiology are more concerned with the ‘technical” diagnosis than the condition and its symptoms and, thus,
seem to provide easy solutions.

Design and objectives: In a voluntary anonymous questionnaire survey carried out late 2017, we explored interest
in ‘prescriptive’ techniques, particularly FN, among French chiropractic students in grades 3-6, and the possible link
with chiropractic conservatism. We investigated their: i) attitudes to the use of ‘prescriptive’ techniques, ii)
awareness of FN, and iii) attitudes to FN. Further, if their attitudes to some conservative chiropractic concepts
influenced their clinical approach on iv) some ‘prescriptive’ chiropractic techniques and v) attitudes to FN.

Method: Data reported in tables illustrated the prevalence of the use of ‘prescriptive’ techniques, awareness of FN,
and positive attitude to FN (ie. interest in and acceptance of). Students were given a FN score based on five
questions on their interest in and acceptance of FN (0 to 5), dichotomized into two groups: ‘not positive attitude’ (0
to 1) and ‘positive attitude’ (2 to 5). Chiropractic conservatism was graded from 1 to 4. Associations were tested
between conservatism groups and i) interest in ‘prescriptive’ techniques and i) FN attitudes groups.

Results: The response rate was 67% (N =359), of which 90% were positive toward ‘prescriptive’ techniques. Only
10% had never heard about FN and in the 6th year all had heard about it. Only a minority, unrelated to the year of
study, approved of the two examples given of FN concepts. Nevertheless, a majority were positive towards FN,
more so in the higher grades. Students with the most conservative beliefs were 17 times more likely to want to use
‘prescriptive’ techniques and 11 times more likely to have a higher FN score.

(Continued on next page)
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(Continued from previous page)

Conclusion: Although not taught in the curriculum, these students were attracted to ‘prescriptive’ techniques
including FN, particularly in the higher grades. Curiously, despite this interest they do not generally agree with
some key concepts within FN.

Keywords: Functional neurology, Chiropractic techniques, Conservatism, Chiropractic students, Survey

RESUME

Introduction: Les recommandations de bonnes pratiques aident les thérapeutes a actualiser leurs connaissances et
a exercer une pratique fondée sur les faits. En chiropraxie, les techniques chiropratiques dites systématiques sont
décrites ici comme ‘prescriptives’. La Neurologie Fonctionnelle (NF), la Technique Sacro-Occipitale et la Kinésiologie
Appliquée en sont des exemples, elles se concentrent sur un diagnostic ‘technique’ et ne prennent pas ou peu en
compte la symptomatologie du patient. Ces techniques prescriptives — parfois utilisées dans des techniques
chiropratiques se basant sur des concepts chiropratiques anciens — peuvent donc apporter aux thérapeutes des
solutions facilement applicables en cabinet.

Schéma et objectifs: A travers un questionnaire anonyme et volontaire réalisé fin 2017, nous avons étudié l'intérét
des étudiants en chiropraxie a I'Institut Franco-Européen de Chiropraxie (3-6° années) pour les techniques
chiropratiques ‘prescriptives’, plus particulierement pour la NF; ainsi que sa possible association avec une vision
conservatrice de la chiropraxie (mesurée par un score de conservatisme chiropratique). Précisément, nos objectifs
étaient d'enquéter sur i) lintention des étudiants quant a I'utilisation de techniques ‘prescriptives’ une fois diplémés,
ii) leur connaissance de la NF et iii) leur attitude envers la NF (mesurée par un score de NF). Nous souhaitions
également étudier si leur niveau de conservatisme était associé a iv) leur intention quant a I'utilisation future de
techniques 'prescriptives’ et v) leur attitude envers la NF.

Méthode: La prévalence de 'utilisation des techniques ‘prescriptives’, de la connaissance en NF et de l'attitude
favorable (i.e. intérét et acceptation) pour la NF ont été reportées dans des tableaux. Un score de NF (0-5), calculé a
I'aide de cinq questions sur l'intérét et I'acceptation de la NF, a été attribué a chaque étudiant. Il a ensuite été divisé
en deux groupes ‘attitude non favorable’ (0-1) et ‘attitude favorable’ (2-5) a la NF. Concernant le conservatisme
chiropratique, le systéme de score est identique a celui utilisé dans le précédent report, nous avons donc obtenu
quatre groupes, le quatriéme étant le plus conservateur. Nous avons ensuite testé les associations entre les groupes
de conservatisme et i) l'intérét pour les techniques ‘prescriptives’ et ii) les groupes d'attitudes envers la NF.

Résultats: Le taux de réponse était de 67%; I'échantillon est considéré comme représentatifs de la population
étudiante. 90% des étudiants souhaitent utiliser des techniques ‘prescriptives’. Seulement 10% n'ont jamais entendu
parler de la NF mais, en 6™ année, tous en ont déja entendu parler. Une majorité d'étudiants est favorable a la
NF, dautant plus au cours des dernieres années d'études. Cependant, indépendamment de I'année d'étude, seule
une minorité d'étudiants approuve les quelques exemples relatifs aux concepts de NF. Les étudiants les plus
conservateurs sont 17 fois plus susceptibles de vouloir utiliser des techniques prescriptives et 11 fois plus d'avoir un
score de NF élevé.

Conclusion: Cette cohorte d'étudiants semble s'intéresser aux techniques ‘prescriptives’ ainsi qu'a la NF — non
enseignées au sein du curriculum - d'autant plus pendant leurs derniéres années d'études. Etonnement, malgré cet
intérét, ils n'adherent généralement pas aux quelques concepts clé de NF présentés.
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Introduction

Guidelines in medicine and chiropractic are usually de-
veloped by groups of clinicians with research experience,
reviewed by experts and by other clinicians with relevant
background [1]. They are useful to guide the clinician
towards an up-to-date and evidence-based approach to
diagnosis and treatment. The ideal result of the use of
guidelines is that they can streamline diagnostic and
therapeutic strategies to ensure that patients with similar
conditions will be treated reasonably and similarly by cli-
nicians at various points in the health care system. How-
ever, they are not meant to dictate strict prescriptive
methods of approach without room for reflection and
variation.

Some chiropractors use specific technique systems to
guide the treatment. There are many such techniques
[2]. These typically consist of a predefined analytic ap-
proach, which leads to a ‘technical diagnosis’, i.e. indi-
cates where, how, and perhaps even in what order
treatment should be done. The treatment will then fol-
low in a predetermined manner, based on this ‘technical
diagnosis’. In our experience, some chiropractors apply
such technique systems to all types of patients regardless
symptoms, letting the ‘technical diagnosis’ guide the
treatment. In other cases, they are considered a help to
deal with an overruling specific diagnosis (e.g. of discal
hernia, spinal stenosis). This type of approach can there-
fore be likened to a ‘guideline’.

Examples of this are various techniques such as Gon-
stead X-ray analysis, which purports to show the clin-
ician where and in which direction to adjust the spine,
based on the identification of curves and angles of verte-
brae on radiographs [3]. Another example of a visual
analysis is that relating to a ‘short leg’ and the conse-
quent indication on where in the pelvis treatment should
be provided (e.g. the Derifield test) [4]. Hence, the symp-
toms are not necessarily important at this stage of the
prescribed treatment.

Other techniques mix various observations, such as
the Sacro-Occipital Technique, which combines a set of
visual observations of body sway with other subtle obser-
vational findings to classify patients into three categories,
which will guide the clinician into a set treatment pro-
gram [5], once again not necessarily taking into account
the symptomatic picture.

Applied Kinesiology is even more complex and is
claimed to be useful for many things, such as to identify
the area and direction to adjust [6, 7]. This is done by
using muscle testing, comparing strong (i.e. properly
‘locking’ muscles) to ‘weak’ muscles, either by having the
patient touch various areas of the spine, or by ‘challen-
ging’ the vertebra to see in which direction it should be
adjusted. This type of test is also used to indicate if the
treatment was technically successful regardless of the
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symptomatic development. Thus, such techniques use
various approaches, including simple observation to
more complex tests, using several ‘objective’ parameters
(angle, position, strength, length etc).

There are other, even more complicated treatment
methods, such as Functional Neurology (EN). This more
recent system utilizes a number of neurological tests
used also in classical medicine but with a more subtle
interpretation [8]. Chiropractors who use FN extend
their scope of treatment to the nervous system including
the brain, targeting, for example, dysfunctional groups of
neurons that, purportedly, can be stimulated with vari-
ous therapeutic approaches, including spinal manipula-
tion [8]. Examples of indications of treatment with FN
are neuro-musculoskeletal disorders, symptoms related
to traumatic brain injuries, neurologic diseases or disor-
ders, psychiatric disorders, and various neurologic or
non-neurologic isolated symptoms. The treatments do
not seem to be specific to the conditions but they are re-
lated to the examination findings, in such a way that pa-
tients with completely different conditions can be
‘prescribed’ very similar treatments [8]. A question we
ask ourselves is: what delineates the chiropractors who
believe in this extraordinary [8] and seemingly unproven
concept [9]?

Although these techniques are all clearly ‘prescriptive’
in nature, the objective origin of such chiropractic
‘guidelines’ is unclear and seems to be based only on
clinical observations and opinions without evidence for
their validity. This does not mean that they have not
been developed without reflection. A detailed descrip-
tion of the early development of some such ‘prescriptive’
techniques has been published elsewhere [2]. There has,
however to our knowledge, never been a documented
and published description of their development on a sci-
entific basis and they seem to have been established
without the support of a scientific reference group or
after critical peer review. Nevertheless, in our experi-
ence, these kinds of ‘prescriptive’ techniques are very
popular among some chiropractors and chiropractic stu-
dents, presumably because most of them are easily per-
formed and can be used on virtually all patients.

On reflection, we find the concept of ‘prescriptive’
techniques in chiropractic surprising for two main rea-
sons. First, why would spinal problems be different from
other human pathologies, i.e. how could they be unre-
lated to symptoms and underlying pathologies? Sec-
ondly, the human body is complex and unlikely to fit in
with some ‘prescriptive’ technique, which seems self-
evident. Why then, are some chiropractors so interested
in this ‘simplistic’ approach?

It may be difficult to study questions like this in chiro-
practic populations, because some chiropractors might
find the topic offensive [10]. However, it was thought to
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be less problematic to study this among chiropractic stu-
dents, who may not feel the need to ‘protect’ the reputa-
tion of their future profession. Thus, in a recent survey
from Australia, 82% of chiropractic students were inter-
ested in using ‘prescriptive’ techniques [11].

An additional peculiarity for the chiropractic profes-
sion is that there are clinicians, who follow the long-
standing chiropractic tradition which states that spinal
disturbances (‘subluxations’) may interfere with the inner
life force of the body (‘Innate Intelligence’) from express-
ing itself fully, which in turn may cause disease and that
the removal of such disturbances through spinal ma-
nipulation can heal a multitude of disorders [12]. Ac-
cording to a study of chiropractic students in Australia,
more than half thought that chiropractic spinal adjust-
ments can “make it easier to give birth” and that they
“help the immune system” [13]. In a recent report on
chiropractic students in France, such ‘conservative’ be-
liefs that align with the traditional Palmer Postulates
were very strongly associated with an inability to identify
non-indications to chiropractic treatment [14]. We
thought it reasonable that chiropractors who have such
a conservative approach to health and health care may
likely be interested also in ‘prescriptive’ techniques and
unusual treatment methods.

Again, it seems appropriate to study this topic in stu-
dents, as they are the future generation of chiropractors,
and although many receive their education in an
evidence-based institution, it is evident that some are in-
terested in various ‘prescriptive’ techniques, including
the more complex varieties, such as FN. We therefore
performed a survey to learn more about chiropractic
students’ thoughts on ‘prescriptive’ chiropractic tech-
niques including FN. The specific objectives were to in-
vestigate i) chiropractic students’ attitudes to the use of
‘prescriptive’ techniques, ii) their awareness of FN, and
iii) their attitudes to FN. Further we wanted to deter-
mine if their attitudes to some conservative chiropractic
concepts may influence their clinical approach in rela-
tion to iv) ‘prescriptive’ chiropractic techniques, and v)
FN.

Additional information from this same survey has been
reported elsewhere [14]. This was in relation to students’
clinical approach to contra-indications, non-indications
and indications to chiropractic treatment and how this is
influenced by chiropractic conservatism views.

Method

Setting and ethics

This voluntary and anonymous survey was conducted on
French chiropractic students attending the 3rd to the
6th year of study at the Iustitut Franco-Européen de
Chiropraxie on both its sites in Paris and in Toulouse.
This school is, from 2016, a full time five-year course
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(previously full time six years), which is accredited by ‘Le
Ministére des Affaires Sociales et de la Santé’ [15] and
by the European Council on Chiropractic Education [16]
and the school does not encourage the use of ‘prescrip-
tive’ techniques or FN.

The study was approved by the Ethics Committee of
the University of Paris-Saclay (File no: 2017/11). It is to
be noted that a signed informed consent was not re-
quired from participants in this anonymous and volun-
tary questionnaire survey. Participants were informed
that the return of the questionnaire signifies acceptance
to participate.

Questionnaire

Our anonymous questionnaire was distributed during a
lecture after the provision of e-mail information,
followed by another written explanation before data col-
lection. In addition, the survey session was preceded by
a verbal explanation, where students were told that they
should not write their name on the questionnaire and
that it was voluntary to return it. Those who wished to
participate returned the questionnaire after approxi-
mately 45 min, with no researchers being able to see
how they responded. The survey was conducted over
three sessions in November and December 2017,
followed by two extra sessions at the two sites in January
2018, for students who were absent at the first session,
as identified from the roll call. These students were in-
vited by e-mail to participate at this extra session, if they
wished.

Pilot study

A pilot study was conducted with eight students, who
had passed their final exam but still had some clinical
obligations. At least one of the authors was present
when the students answered the questions, and the par-
ticipants were encouraged to comment or ask questions
relating to the questionnaire. This procedure resulted in
some minor modifications to facilitate its use.

Data collection
In addition to questions on age, year of study, and cam-
pus site, 10 questions relating to chiropractic conserva-
tism were either selected from previous studies or
created specifically for the present survey, as explained
in detail elsewhere [14]. Answers deemed to indicate a
conservative view were given 1 point and the others 0
points. The sum of all points for the ten questions (0-10
points) was converted into four chiropractic conserva-
tism groups [1—4], with 4 indicating an extremely con-
servative view of chiropractic.

This score was developed and validated in a previous
study originating from this survey. It showed that stu-
dents with the higher scores were more unlikely to
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identify non-indications to chiropractic care than stu-
dents with lower scores [14]. This finding was consid-
ered logical, as students, who believe that spinal
manipulations (‘adjustments’) have an almost unlimited
beneficial effect on bodily functions, would perceive very
few limitations for such treatment, apart from contra-

indications.

The survey included also a question about the desire
to use ‘prescriptive’ chiropractic techniques: “When you
have graduated would you like to use one or several spe-
cific chiropractic technique evaluation systems, which
tell(s) you what the problem is. For example, SOT, Gon-
stead, Applied Kinesiology, or Functional Neurology”.
Answering possibilities were: “Yes”, “Yes, probably”,

» o

“Don’t know”, “No, probably not”, “No”. This question
was taken from a previous report on chiropractic stu-

dents in Australia [11].

Included for this report were two sets of questions on
Functional Neurology 1) to define the level of awareness
of this concept and 2) to obtain an understanding of the
students’ i) interest in FN and ii) acceptance of some

basic concepts often encountered in FN.

The first set of questions on their awareness of Func-
tional Neurology consisted of one question taken from
another survey of chiropractic students [11] with eight
answering possibilities ranging from “Never heard of
Functional Neurology” to “Know Functional Neurology

well”.

The second set of questions on Functional Neurology
(n=6), consisted of 3 questions on the interest in FN,
taken from the same survey as the previous question
[11] and 3 questions on acceptance of some concepts of

FN created by the research team.
Questions on i) interest were:

— “Would you like to learn (more) how to use

Functional Neurology?” (Yes/Unsure/No).

— “Do you think this technique should be taught in
chiropractic programs?” (Yes mandatory/Yes as an
elective only/Don’t know/Probably not/Definitely

not).

— “Do you think that this technique holds great
promise for chiropractic?” (Yes definitely/Yes
probably/Don’t know/Probably not/Definitely not).

The two questions and one statement on ii) accept

were:

— “In your opinion, can chiropractic spinal

adjustments influence brain function?”, and ...

— “Mrs X brings her son, Julien 7 yrs. to consult you.
She explains that Julien is hyperactive and that she
has read on the Internet that chiropractors can
detect and treat groups of dysfunctional neurons in

Université Paris-Saclay
Espace Technologique / Immeuble Discovery

Page 5 of 12

the brain, which could improve his hyperactivity.
Would you accept to treat this boy in this way?
(Definitely not/Probably not /Don’t know/Yes
probably/Yes, definitely).

— “It is possible to examine the nervous system of
young healthy people to detect groups of
dysfunctional cerebral neurons.” (Strongly disagree/
Somewhat disagree/I don’t know/Somewhat agree/
Strongly agree).

However, one of our newly created questions (“In your
opinion, can chiropractic spinal adjustments influence
brain function?”) was removed before analysis, because
we realized that it had been too general. Any impulse to
the body will be registered by the brain, and the question
would therefore not be specific to the FN concepts.
Thus, only five questions remained. The questions that
were taken from the literature were translated into
French and then back to English again by two bilingual
persons.

In addition, there was one question about self-
confidence. This was: “How do you think you will rate
as a chiropractor compared to other chiropractors in
your class?” Possible answers were “Below average”, “A
bit below average”, “Average”, “A bit above average”,
“Above average”, “I don’t know”. This question was used
to compare the profile of the French chiropractic stu-
dents to that of Australian students in a previous study,
in which the same question had been used [11]. Transla-
tion and re-translation took place also here.

Variables of interest and transformation of data
Independent variable

The 10 questions on chiropractic conservatism were di-
chotomized into ‘appropriate’ (0 point) and ‘inappropri-
ate’ (1 point) answer, resulting in the ‘chiropractic
conservatism score’. Based on the data distribution, this
score was divided in four groups: group 1 (0-2 points),
group 2 (3-5 points), group 3 (6-7 points), and group 4
(8-10 points), as previously defined [14]. The concept of
‘appropriate’ and ‘inappropriate’ was based on our opin-
ion of modern, mainstream chiropractic.

Dependent variables
i) The use of ‘prescriptive’ chiropractic techniques

The answers on ‘prescriptive’ techniques were divided
into two groups; The first group with “yes” and “yes,
probably” indicated ‘interested’ and the second group
with “don’t know”, “no, probably not” and “no” was
interpreted as ‘uninterested’. The first group was given
one point and the second group was given 0 points.
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ii) Attitudes to Functional Neurology

The 5 questions used for the Functional Neurology
score were transformed into dichotomous variables.
‘Negative answers’ were graded 0 and ‘positive answers’
were graded 1 (see Table 1). The total score per person
(0-5) was thereafter transformed into a binary variable,
with 0-1 considered to indicate that the student was
mainly uninterested/disagreeing and with 2-5 consid-
ered to indicate interested/agreeing students.

Additional variables

Sex (male/female), year of study (3rd, 4th, 5th and 6th
year), and campus site (Paris/Toulouse) were used for
descriptive reasons, to compare responders to the profile
of all students, and to control for potential modifying ef-
fects, whereas Confidence in self with its six choices was
treated only as a descriptive variable.

Data analysis

Data were entered in EPIDATA 3.1. and double checked;
one author (GG) reading the questionnaire with the pre-
coded form and the other one (MD) entering the data,
after which they switched roles. Analysis was done with
STATA 15. Descriptive analyses were performed of each
variable after which associations were tested between the
independent variable (i.e. chiropractic conservatism
score) and the dependent variables, (i.e. i) the desire to
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use ‘prescriptive’ chiropractic techniques and ii) the
Functional Neurology score). This was done with logistic
regression and reported as odds ratios (OR) with their
95% confidence intervals (CIs). The results were then
adjusted for site (Paris or Toulouse), sex, and study
grade (3rd — 6th yrs). Differences between groups were
considered significant for p < 0.05 and when the 95% Cls
did not overlap.

Results

Responders, response rate, description of participants

Of the 536 invited students, 359 (67%) participated in
the survey. Sixty-seven percent were females and 55%
were located at the Paris campus. There were approxi-
mately equal proportions of students from the different
study years (years 3 to 6) (Table 2).

Most of the students seem to have reasonable self-
confidence, as they think that when graduated they
would either be ‘average’ or more (75%) when compared
to their colleagues (Table 2). The corresponding per-
centage was 79% in the previous Australian survey [11].

Comparisons between responders and non-responders

As shown in Table 3, there were somewhat more re-
sponders in Toulouse than in Paris (80% vs. 59%), the
3rd year students were more likely to participate than
the 5th year students (81% vs. 55%), and the

Table 1 Description of questions on attitudes to (interest in and accept of) Functional Neurology and the scoring system in a survey

of chiropractic students

Acceptance of and interest in Functional Neurology

Answering possibilities

'Acceptance’
Mrs. X brings her son, Julien 7 yrs. to consult you. She explains that Julien is

hyperactive and that she has read on the Internet that chiropractors can detect and

treat groups of dysfunctional neurons in the brain, which could improve his
hyperactivity. Would you accept to treat this boy in this way?

Definitely ~ Probably not Don't  Yes Yes,
not know  Probably definitely

Answers indicating disagreement  Answers indicating
with the concept agreement with the

concept
Opt 1pt
‘Interest’ Yes Unsure No
: ) 2
Would you like to learn (more) how to use Functional Neurology? Interested  Uninterested
1 pt Opt
‘Interest’ Yes, Yes, as an Don't  Probably Definitely
Do you think this technique should be taught in chiropractic programmes? mandatory elective only know  not not
Interested Uninterested
1pt Opt
‘Interest’ Yes, Yes probably Don't  Probably Definitely
Do you think that this technique holds great promise for chiropractic? definitely know  not not
Interested Uninterested
1pt Opt
‘Acceptance’ Strongly Somewhat I don't Somewhat Strongly
It is possible to examine the nervous system of young healthy people to detect groups disagree  disagree know  agree agree
of dysfunctional cerebral neurons. ’
Disagreement Agreement
0pt 1pt
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Table 2 Description of study participants in a survey of French

chiropractic students

Variables Numbers of responders (%)
Sex (N =359)

Females 241 (67)

Males 118 (33)

Year of study program (N =359)

3rd yr 102 (28)

4th yr 99 (28)

5thyr 72 (20)

6th yr 86 (24)
Site of Campus (N =359)

Paris 199 (55)

Toulouse 160 (45)

Confidence in self (N =353)

Below average 2(0)

A bit below average 10)
Average 155 (44)
A bit above average 90 (25)
Above average 22 (6)
Don't know 73 (21)

participation rate was almost equal for the two sexes

(males 60% vs. females 71%).

Chiropractic conservatism score

Table 4 shows the spread of data for the ‘chiropractic
conservatism score’, divided into four groups, from low
(group 1) to very high (group 4). Over 70% can be de-
scribed as ‘very conservative’ (groups 3 and 4) in relation
to their approach to the health impact of the “sublux-
ation” and the outstanding effect of the “chiropractic ad-
justment”. Only a minority of students are classified as
only somewhat conservative (group 1). Compared to the

Table 3 Comparison of responders and non-responders in a

survey of French chiropractic students (N = 359)

Responders N (%)  Non responders N (%)  Total N (%)

Sex

Male 118 (60) 79 (40) 197 (100)

Female 241 (71) 98 (29) 339 (100)
Year of study

3rd year 102 (81) 24 (19) 126 (100)

4th year 99 (67) 48 (33) 147 (100)

5th year 72 (55) 60 (45) 132 (100)

6th year 86 (66) 45 (34) 131 (100)
Site of campus

Paris 199 (59) 138 (41) 337 (100)

Toulouse 160 (80) 39 (20) 199 (100)
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3rd year students, the 6th year students were about
twice as often found in group 4 (31% vs 61%), with a sta-
tistically significant test of trend for increasing year of
study (p = 0.002).

Outcome variables

Interest in the use of ‘prescriptive’ techniques

In all, 91% reported that they were interested in the use
of ‘prescriptive’ techniques, with no significant difference
between the study years (Table 5).

Awareness of Functional Neurology

Table 6 shows the answers to questions relating to the
awareness of FN by year of study. Overall, only 10% had
never heard of it, whereas about 50% indicated at least
some awareness of it, selecting “heard about it”. There
were some differences in the estimates for the awareness
level between the study years, notably that no 6th year
student had ‘never heard of it’ (column 5, row 2) vs. 20%
in the 3rd year (column 2, row 2). The percentages in
row 5 show that having read FN articles or been to sem-
inars was reported by 13% in the 6th year vs. 1% in the
3rd year. A test for trend shows that there is a significant
difference between year of study program (p = 0.000).

Positive attitudes to Functional Neurology

When enquiring about attitudes to concepts encoun-
tered within FN, as can be seen in Table 7, clearly there
is a great interest in this approach, as almost all would
like to learn more about it, and many think it should be
included in the chiropractic undergraduate syllabus.
However, only a minority would agree to treat a hyper-
active child (Table 7, row 2, column 7), and the concept
of “dysfunctional neurons” is accepted by even fewer stu-
dents (Table 7, row 6, column 7). There was no obvious
link to their level of knowledge in neurology, as the re-
sponses are independent of year of study.

In sum, there were statistically significant trends in
favour of a gradual increase in interest for FN with year
of study (Table 7, column 6, rows 4 and 5) but not for
acceptance of some concepts of treatment (Table 7, col-
umn 6, rows 2 and 6).

Functional Neurology score

When the numbers of responses indicating ‘agreement’
or ‘interest’ (=1 point each, as shown in Table 1) were
added into a summary score (0-5) and then grouped
into those scoring 0 to 1 vs. the others, it can be seen in
Table 8 that almost all students (83%) have somewhat to
very positive attitudes to FN. Thus only 17% have almost
no or not positive attitudes to FN. In fact, only 14 indi-
viduals (4%) scored O points to these five questions.
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Table 4 Chiropractic conservatism score reported by year of study in a survey of French chiropractic students (N = 354)

3rd year 4th year 5th year 6th year Total
Conservatism group 1 6 (6%) 1 (1%) 4 (6%) 4 (5%) 15 (4%)
Conservatism group 2 24 (24%) 20 (20%) 16 (23%) 10 (12%) 70 (20%)
Conservatism group 3 40 (40%) 32 (33%) 27 (38%) 19 (23%) 118 (33%)
Conservatism group 4 31 (31%) 45 (46%) 24 (34%) 51 (61%) 151 (43%)
Total 101 (101%) 98 (100%) 71(101%) 84 (101%) 354

Is adherence to chiropractic conservatism concepts
associated with i) an interest in the use of ‘prescriptive’
chiropractic techniques and ii) a positive attitude to
Functional Neurology?

Interest in the use of ‘prescriptive’ chiropractic techniques
As seen in Table 9, there is a positive association be-
tween the ‘conservatism score’ and the wish to use ‘pre-
scriptive’ techniques. This association increases with
increasing conservatism, i.e. there is a positive gradient.
The unadjusted OR is 14, when comparing the lowest
conservatism group with the highest, and the adjusted
OR is 17, when controlling for sex, site and year of
study. In other words, the most ‘chiropractically’ conser-
vative students are 17 times more likely to want to use
‘prescriptive’ techniques than the least conservative stu-
dents. The confidence intervals were well over 1 but ra-
ther wide.

Positive attitudes to Functional Neurology

Similarly, there is also a significant association between
the ‘conservatism score’ and the ‘Functional Neurology
score’. The unadjusted OR is 12 and the adjusted esti-
mate is 11 (controlling for sex, site, and year of study).
The estimates increased in a dose-response fashion but
were significantly different from the index group (the
lowest conservatism score group) only for the last two
groups. Again, the confidence intervals were wide but
well above 1 (Table 9).

Discussion

The results of this survey confirmed that 3rd- 6th year
chiropractic students in this institution are very inter-
ested in ‘prescriptive’ techniques. They also want to

learn about FN, and they have a positive attitude to this
technique, which show that FN is attractive for chiro-
practic students, even if it is not taught in their course.
Furthermore, the more conservative they are in relation
to older chiropractic concepts, the more interested in
‘prescriptive’ techniques they are and the more positive
to FN. However, this interest in FN seems incongruous,
as they in general do not really adhere to some of the
concepts of FN.

Comparisons to other studies and explanations
Chiropractic schools have different approaches. Some
are more chiropractically ‘conservative’ than others. Not
surprisingly, a study has shown that some chiropractic
institutions appear to produce chiropractors with non-
evidence-based beliefs and maybe even contrary to evi-
dence (e.g. anti-vaccination) [17]. However, the present
results are surprising, as the French chiropractic school,
where this study took place, has an evidence-based ap-
proach and the curriculum does not include prescriptive
techniques such as Applied Kinesiology and Functional
Neurology.

It is probably common that chiropractic students, in
general, look for advice in the treatment of patients
through chiropractic ‘prescriptive’ techniques, whether
simplistic or more complicated. Almost all participants
were in favour of this, which is comparable to the find-
ings of a previous survey of Australian chiropractic stu-
dents from two university-based schools [11]. That this
is strongly linked to chiropractic conservatism, however,
has not been shown or even studied before.

It could be argued that the wording of our question
made it almost impossible to say ‘no’ (“When you have

Table 5 Proportion of students who wish to use prescriptive techniques by year of study in a survey of French chiropractic students

(N=359)
3rd year 4th year 5th year 6th year Test for ~ All
numerator/ numerator/ numerator/ numerator/ trend numerator/
denominator  denominator  denominator  denominator  (p-value) denominator
(%) (%) (%) (%) (%)

Q12: When you have graduated would you like to use 93/102 91/99 61/72 80/86 0930  325/359

one or several specific chiropractic technique evaluation ~ (91) (92) (85) (93) 91)

systems which tell(s) you what the problem is. For
example SOT, Gonstead, Applied Kinesiology, or
Functional Neurology.
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Table 6 Awareness of Functional Neurology reported by year of study in a survey of French chiropractic students (N = 358)

Q13: What is your level of awareness of Functional Neurology (FN)? Year 3 Year 4 Year 5 Year 6 All
Select the single best option from the following: N (%) N (%) N (%) N (%) N (%)
Never heard of it 20 (20) 12 (12) 3(4) 0 (0) 35(10)
Heard about it 61 (60) 50 (51) 40 (56) 33(38) 184 (51)
Seen it used/ know a treated person 20 (20) 24 (24) 16 (22) 41 (48) 101 (28)
Know FN: read articles/ been at seminars 1) 1071 11015 11(13) 34 (9)
Know FN well 0(0) 0(0) 0(0) () 1(0)
Others 0(0) (1) 2(3) 0(0) 3(1)
Total 102 (101) 98 (99) 72 (100) 86 (100) 358 (99)

graduated would you like to use one or several specific
chiropractic technique evaluation systems, which tell(s)
you what the problem is?) but we argue that at least stu-
dents in the final years should have assimilated sufficient
knowledge to be able to muster enough common sense
to realize that this is not a realistic possibility. The fact
that year of study was not protective against such beliefs
and that the association pattern with the conservatism
score resembled much that for the acceptance of Func-
tional Neurology, make us conclude that most students
probably understood what we meant, namely that there
are diagnostic techniques that pretend to be able to
much simplify some clinical decisions.

Interestingly, another strong link with chiropractic
conservatism emerged also from this same survey, as

reported elsewhere, namely that the more conservative
students are less likely to identify reasonable limits of
chiropractic treatment (non-indications) [14]. In other
words, the more ‘chiropractically’ conservative the stu-
dent is, the more likely to accept almost all patients for
treatment and, as shown in the present report, to do so
using stereotypical treatment approaches (‘prescriptive’
techniques).

These findings are intriguing. Some ‘prescriptive’ tech-
niques are rather simple to learn and use whereas others
are more complicated (i.e. FN); perhaps the common
link is that they all systematize the treatment of many
conditions whilst bypassing the depth of knowledge
needed to fully understand such conditions. Clearly,
holding an extreme chiropractic conservative view is

Table 7 Distribution of positive attitudes to (i.e. interest in and acceptance of) Functional Neurology. The percentage of participants

who answered ‘yes’ have been included in this table

Acceptance of and interest in Functional Neurology 3rd year 4th year 5th year 6th year Test for Al
numerator/ numerator/ numerator/ numerator/ trend numerator/
denominator  denominator  denominator  enominator ~ Prob >z denominator
(%) (%) (%) (%) (%)

‘Acceptance’ 22/101 29/98 21/72 26/86 0.220 98/357

Q1: Mrs. X brings her son, Julien 7 yrs. to consult you. She  (22) (30) (29) (30) 27)

explains that Julien is hyperactive and that she has read

on the Internet that chiropractors can detect and treat

groups of dysfunctional neurons in the brain, which could

improve his hyperactivity. Would you accept to treat this

boy in this way?

‘Interest’ 94/101 91/99 68/71 83/86 0.208 336/357

Q2: Would you like to learn (more) how to use Functional  (93) (92) (96) (97) (94)

Neurology?

‘Interest’ 70/102 74/99 55/71 73/86 0.009 272/358

Q3: Do you think this technique should be taught in (69) (75) 77) (85) (76)

chiropractic programmes?

‘Interest’ 52/102 57/99 38/71 67/86 0.001 214/358

Q4: Do you think that this technique holds great promise  (51) (58) (54) (78) (60)

for chiropractic?

‘Acceptance’ 24/102 17/98 13/72 22/86 0.746 76/358

Q5 It is possible to examine the nervous system of young  (24) (17) (18) (26) (21)

healthy people to detect groups of dysfunctional cerebral
neurones.
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Table 8 Description of the distribution of scores obtained in a
survey of French chiropractic students indicating level of
interest in and accept of Functional Neurology (N = 354)

N (%)

Functional Neurology score (N = 354)

0 14 (4)

1 45 (13)

2 67 (19)

3 131 37)

4 68 (19)

5 29 (8)
Functional Neurology score group (N =354)

Group 1 (0-1) 59 (17)

Group 2 (2-5) 295 (83)

likely to lead to a belief, for example, that spinal prob-
lems are the cause of many kinds of disease and that the
removal of these spinal problems will have a positive ef-
fect on the whole body. In our opinion, these two ap-
proaches disregard generally accepted clinical and

scientific concepts of today.

Interestingly, there was a difference between an
interest in FN and an acceptance of some of its con-
cepts, with fewer accepting (less than 30%) than
showing an interest in FN (the majority). Further, the
level of acceptance did not increase significantly with
the year of study, whereas there was a significant in-
crease, from about half to almost 80%, of those who
were interested in FN in the last year of study. Per-
haps an evidence-based curriculum helps students de-
velop a critical sense in relation to unusual theories,
even if they may be receptive to the attractive aspects
of communication and images of techniques that
promise a lot. It is, of course, also possible that stu-
dents become increasingly keen to increase their clin-
ical armamentarium towards the end of their studies
and are merely interested to pick up various ‘tricks of
the trade’ without wanting to adopt the entire

package.
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Since this information was obtained in a cross-
sectional study, it is of course not possible to determine
if students develop in a certain way, as they progress
through their educational program, or if we merely ob-
served a cohort effect. It is, however, curious, that the
students in the higher classes, who should have accumu-
lated most knowledge and clinical understanding, were
most interested in both ‘prescriptive’ techniques and FN.
It is disappointing that they, at this stage, have not better
understood the complexities of the human body and its
pathologies.

Methodological considerations

This survey was anonymous and voluntary, and the re-
sponse rate was reasonable (67%). Nevertheless, the non-
responders could have been different from the re-
sponders, but as the attendance to courses is not obliga-
tory and students often stay away, there were no obvious
reasons to believe that the non-responders kept away
from classes because of an opposition to this study. Al-
though the proportion of participants was not equal be-
tween sites, study year and sexes, this is unlikely to bring
a specific bias into this study. The number of un-
answered questions was very low, for which reason we
did not think that non-response or absence from the
survey session was due to bias, such as a dislike of the
survey questions.

We consider the validity of our survey instrument ac-
ceptable. The question about ‘prescriptive’ techniques
was already used in a recent published survey of Austra-
lian students, with similar results to ours, indicating ex-
ternal validity [11]. This was also the case for the
question on “confidence in self” [11].

Two of our questions on FN were not previously vali-
dated because we created them for the survey. However,
they were direct questions and tested in a pilot study
and found to be user-friendly [14]. In addition, the small
number of missing answers indicates the same. FN ap-
pears to be a complex phenomenon, and other or more
questions or examples could perhaps have brought other
answers, but we had to keep the survey relatively brief to

Table 9 Bivariate and multivariate analyses testing the association between chiropractic conservatism and i) the use of prescriptive
chiropractic techniques, and i) positive attitudes to Functional Neurology in a survey of French chiropractic students (N = 354)

Systematic chiropractic techniques (Yes/No)

Functional Neurology score (0-1/2-5)

OR (Cl 95%) OR (Cl 95%)
Unadjusted Adjusted Unadjusted Adjusted
Conservative score
o 1 (reference) 1 1 1 1
2 6.78(1.93;23.75) 9.70 (2.41;39.05) 2.60(0.84,8.154) 2.60(0.76,8.89)
3 12.03(3.47:41.68) 17.99(4.42,73.27) 7.07(2.25; 22,227) 7.13(2.09;24.26)
4 13.81(4.09,46.66) 16.86(4.23,67.18) 12.04(3.76;38.598) 10.93(3.20;37.43)
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obtain a reasonable response rate and good compliance
on the questions. It is also possible that the question on
reliance on techniques could have yielded fewer positive
answers had it been worded more critically, for example
including words such as “purporting” or “pretending”.
The strong association between conservatism and the
interest in ‘prescriptive’ techniques indicates, however,
that the interpretation of this question depended on the
student and not so much the wording of the question.

The questions on conservatism used in this survey
were previously reported and we considered the results
to be logical [14], with higher conservatism scores being
associated with an inability to accept that there are cases
that are outside the scope of chiropractic practice.

Thus, in general our results appear logical but might
have been somewhat different, if the cut-point for « yes
» and « no » or classifications of data had been different.
However, we did not perform sensitivity analyses to test
this, because we considered our cut-points to be logical.

Perspectives

The results of this survey are of concern for the School
and groups within the profession. Repeat surveys at
regular intervals are therefore recommended to establish
if these profiles follow individual classes over time or if
they depict a typical developmental pattern from the
lower to the higher years. In addition, regular surveys
could be used to monitor various pedagogic interven-
tions, particularly interesting at this particular institu-
tion, as there are two campuses located in different parts
of the country, making it possible to compare different
interventions.

Conclusion

In general, although ‘prescriptive’ techniques, including
Functional Neurology, are not taught within the curricu-
lum, the chiropractic students in a European chiroprac-
tic institution appeared to be interested, intrigued and
maybe even attracted by the ideas behind these tech-
niques. This interest increased gradually in students at-
tending year 3 to those attending the final years of
study. Further, and even more importantly, regardless
year of study, the stronger their beliefs in the conserva-
tive subluxation concept, the more likely they were to
opt for such ‘prescriptive’ techniques. Despite this con-
siderable interest, students do not generally agree with
some key concepts within Functional Neurology. It is
therefore possible that the evidence-based curriculum of
the School protects against illogical concepts among stu-
dents but does not satisfy their curiosity regarding vari-
ous chiropractic approaches, particularly towards
graduation.
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Annexe 4 : Manuscrit et appendices 1, 2, 3 _ Science vs. Promotion in clinical
practice : Chiropractic Functional Neurology as an example. Debate paper.
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ABSTRACT

Background: Some clinical methods prescribe treatments based on diagnostic procedures that are
not universally accepted, taking little notice of symptoms and underlying pathologies. In this debate
paper we discuss why such ‘prescriptive’ techniques are popular among clinicians also when there is
no generally scientific rationale for their use. After having consulted the literature, we developed the
argument that clinicians commonly support seemingly unscientific clinical approaches. Furthermore,
we described some socio-psychological factors that are considered to influence the acceptance of
such procedures. Whilst we illustrated our text with an example from chiropractic practice, our
discussion of prescriptive treatment systems should not be construed as limited to chiropractic.

Main text: To illustrate our point, we used Functional Neurology (FN) as an example, because, for us,
FN appears to be a complex prescriptive technique and we consider some aspects of FN to be
controversial in relation to its i) rationale, ii) claims of extraordinary treatment outcomes, and iii)
evidence for treatment effectiveness. The complexity of FN and its clever promotions made us
suggest that complex prescriptive approaches, such as FN, are potentially attractive to different types
of chiropractors. Thus, in the case of FN, we propose that at least three distinct factions exist: i) those
who agree with the old traditional ‘conservative’ chiropractic concept and who easily find the FN
approach credible, ii) those who are interested in learning and are attracted to the difficult topic
(central neurology), and iii) those who mainly are interested in some new ‘tricks-of-the-trade’ to
better treat their patients. We assume that similar mechanisms can be found for other prescriptive
techniques and also outside of chiropractic.

Conclusion: We discuss the consequences of the ‘intuitive’ preference many clinicians have for
various signs of attraction at the detriment of the scientific aspects of clinical practice and invite the
chiropractic profession to an insightful dialogue on this topic.

Key words: Debate, Science, credibility, attraction, promotions, chiropractic, functional neurology

BACKGROUND

Evidence-based medicine and the tradition for prescriptive chiropractic techniques

Evidence-based medicine (EBM) is widely accepted as a safe and rational approach to healthcare and
is often defined as the “conscientious, explicit, and judicious use of current best evidence in making
decisions about the care of individual patients”(1).

Therapy selection is a common challenge faced by clinicians and patients. However, when evidence
of effectiveness is lacking and the rationale for the treatment is unusual, the application of that
particular therapy is difficult to justify (2). For example, homeopathy lacks a contemporary scientific
rationale and evidence of effectiveness and treatment is dictated by a particular homeopathic
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assessment rather than the classical medical diagnosis (3). In this way, homeopathy is a ‘technique-
centered’ approach. Despite the lack of supporting evidence, there are clinicians who subscribe to
this method, and homeopathy is used by a small but significant proportion of the general population
(4). In chiropractic, there are many examples of ‘technique-centered’ approaches. We will call them
‘prescriptive’ in the following text, as they help clinicians provide a diagnosis without focusing much
attention on the underlying pathology or symptoms. Prescriptive chiropractic techniques are largely
based on ‘technical’ findings that provide a rationale for treatment (e.g., which spinal segments to
treat and for how long). Well-known examples are Gonstead X-ray analysis (5), applied kinesiology
muscle testing (6), and the sacro-occipital technique body sway analysis (7).

Contrary to advances in modern health-care, which result from the accumulation of scientific
knowledge produced by communities of researchers and clinicians, prescriptive approaches are often
developed by a single key individual, based on a particular anatomical or physiological rationale, an-
ecdotal clinical observations, and personal reflections. Nevertheless, some technique systems pre-
sent themselves as evidence based, although the supporting evidence often stems from basic bio-
medical research and not the patient-centered clinical evidence that is meant to inform clinical deci-
sion-making (8).

Such prescriptive techniques are typically taught outside of mainstream educational institutions for
a fee, often by the founder or by other certified instructors. Sometimes, a hierarchical structure of
courses provides a stairway of progression, leading ultimately to an advanced status recognized by
the technique system. In this manner, prescriptive techniques can be applied in clinical practice with
little or no direct scientific support. This is not unique to the chiropractic profession and similar sys-
tems in other professions have been described (9, 10). It has been said that the primary objective of
this approach is dissemination without rigorous scientific scrutiny (9, 11).

Chiropractic Neurology or Functional Neurology

Chiropractic Neurology or Functional Neurology (FN), as it is conceived and practiced by some
chiropractors can, at least partially, be described as a prescriptive approach because, the examination
findings that dictate treatment seem unrelated to the condition for which the patient seeks care and
the treatment approach is similar for very different types of conditions. In other words, the FN
diagnosis and treatment could be identical for an adult with sciatica as for a child with a
neurodevelopmental problem (12). FN is linked to Frederick Carrick, a chiropractor reported to be its
founder (13-15). The Carrick Institute is the major dissemination center for FN (16).

A recent scoping review described FN from various angles, including its rationale for treatment (12),
and a textbook describes the approach in detail (17). The FN approach often focuses on the purported
existence of clusters of dysfunctional neurons responsible for a multitude of clinical and subclinical
health problem. These neural dysfunctions are ostensibly detected with various clinical testsand are
claimed to be sensitive to both positive and negative stimulation, including spinal manipulation (12,
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17). For a list of examples of FN treatment indicators, please refer to Table 1. Our interpretation is
that clinicians using FN claim the ability to determine i) defective areas in the nervous system, ii) the
correct stimulus to activate that area, iii) the correct amount of stimulation needed, and the ability
to iv) apply this stimulus to the patient (18)

Table 1. Indications for treatment with Functional Neurology

Conditions

A variety of movement disorders, dystonia, post-stroke rehabilitation, and radiculopathy or nerve
entrapment syndromes that are consequences of peripheral or central types of lesions (19).

Neuro-musculo-skeletal conditions: Headaches, Low back pain with radiculopathy, Peripheral
neuropathies, Neck pain, Ankle pain, Spinal stenosis, Upper/lower extremity conditions

Traumatic brain injuries (symptoms related to such injuries)

Neurological diseases or disorders, Neurodegenerative disease, Parkinson’s disease, Multiple
sclerosis, Alzheimer’s disease

Movement disorders: Tremor disorders, Post-stroke symptoms

Others: Migraines, Complex regional pain syndrome, Dysautonomia, Landau Kleffner syndrome,
Seizure disorders, Spinal cord lesions, Fibromyalgia, Restless legs (Table 2, (12))

Functional Neurology is popular among clinicians and students

Despite being, at least partially, based on an unusual rationale, FN is used by a significant proportion
of chiropractors. Carrick claims to have trained 17,000 clinicians in the approach (16). In Australia,
13% of a nationally representative sample of chiropractors reported using FN (20).

Also new generations of chiropractors, undergoing a modern and evidence-based education, are
keen on this method. A recent survey of chiropractic students in France (21) showed that almost all
(91%) were interested in the use of prescriptive techniques and that the majority (83 %) held a
positive view towards FN, especially in their final years of study. Nearly all students were interested
to learn more about FN, three in four thought it should be taught in the curriculum, and more than
half believed it held great promise in clinical practice.

Conversely, only one in five students believed it possible to examine the nervous system of young
healthy persons to detect groups of dysfunctional cerebral neurons. Thus, there was a conspicuous
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incongruence between their non-acceptance of one of the basic tenets of FN and their interest in its
use as a clinical tool. A closer look revealed that students with a ‘conservative’ (i.e. traditional)
chiropractic view were 17 times more likely to want to use prescriptive technigues in the future and
11 times more likely to be interested in and have a positive attitude towards FN compared to the
‘non-conservative’ students (21). (A definition of ‘conservative’/traditional chiropractic views is found
elsewhere (22)). We therefore assume that, even if students do not accept some of the rationale,
they believe that the technique is relevant to their future clinical practice.

Aim and objectives of this discussion paper

The chiropractic profession strives for acceptance as a profession centered on managing
musculoskeletal conditions in adherence with the principles of evidence-based medicine (23). Yet,
some chiropractors promote prescriptive techniques and approaches that do not appear to be
supported by the best available clinical evidence, including therapies directed at non-musculoskeletal
conditions typically considered to be outside the chiropractic scope of practice.

Why do some chiropractors, and other clinicians, adopt clinical procedures that seem to lack a sound
clinical rationale and supporting evidence? This contradiction requires study and reflection. Using FN
as an example of a prescriptive technique, we will:

e Present some aspects of FN that may appear controversial in relation to its i) rationale, ii)
claims of extraordinary treatment outcomes, and iii) evidence for treatment effectiveness.

e Report on the dissemination of FN by describing i) the Carrick Institute, ii) its courses and
diplomas, and iii) its methods of promotion

e Develop the argument that clinicians commonly support seemingly unscientific clinical
approaches. Furthermore, we shall describe some socio-psychological factors that may
influence the acceptance of such procedures, and

e Suggest why complex prescriptive approaches, such as FN, are potentially attractive to
different types of chiropractors.

Whilst we use FN as an illustrative example, our discussion of prescriptive treatment systems should
not be construed as limited to FN.
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MAIN TEXT

Why might Functional Neurology be considered controversial?

We shall start by discussing aspects of FN that may give rise to criticism, starting with its rationale,
continuing with claims of extraordinary treatment outcomes, its suggested potential dangers if used
incorrectly, and its current evidence of effectiveness.

Unusual rationale: Some of the underlying concepts of FN appear inconsistent with contemporary
scientific knowledge (12), for example the concepts of hemisphericity, the reticulo-spinal pathways
as regulator for the autonomic nervous system, and the blind spot mapping. For explanations, please
refer to Appendix 1.

Claims of extraordinary treatment outcomes, both positive and negative: Claims of extraordinary

treatment outcomes include the successful treatment of many and varied conditions (many known
to be difficult to improve with mainstream medicine), ‘miracles’, and prevention of brain injuries.
Brain damage is stated to be possible if treatment is provided on the ‘wrong’ side, as determined
through blind spot mapping. For explanations, see Appendix 2.

Lack of evidence for effect of treatment: Carrick developed his own ‘brand’ of neurology, variously
called “functional neurology’, ‘chiropractic neurology’, and ‘clinical neuroscience’, already in the early
1980s (24),which, although based on many scientifically recognized concepts, appears not to have
been demonstrated in an objective manner to actually result in positive clinical outcomes. For an
explanation, see Appendix 3.

Dissemination of Functional Neurology

i) The Carrick Institute

The center of activities for FN is the ‘Carrick Institute’. Although there are other proponents of this
treatment approach, the Carrick Institute of Clinical Neuroscience and Rehabilitation is the self-
described “...world leader in clinical neuroscience”(16).

According to the first official record available online from 1996, the Carrick Institute was listed in
Florida with Eve Carrick registered as President, Treasurer, Secretary and Director at that time (25).
As of 2020 Tricia Carrick was listed as President, Treasurer Secretary and Director (26). Nevertheless,
the Carrick Institute is stated to have been founded by Frederic Carrick in 1979 (24) Frederic Carrick
is often presented as ‘Professor Carrick, Carrick Institute’, giving the impression that he is the main
protagonist and that Carrick Institute is a university or similar. According to its website, the Carrick
Institute is one of the organizations approved by the Commission for Accreditation of Graduate
Education in Neurology (CAGEN) for the American Chiropractic Neurology Board (ACNB)(27).
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Over the years, in his publications, Carrick has variously referred to this institution as: the ‘Carrick
Institute for Clinical Ergonomics, Rehabilitation and Applied Neuroscience’, ‘F.R. Carrick Institute for
Clinical Ergonomics, Rehabilitation and Applied Neuroscience’, 'F.R. Carrick Institute for Graduate
studies’, and -simply — the ‘Carrick Institute’, but sometime adding the word ‘Neurology’ or
‘Department of Neurology’. It is unclear which, if any distinctions exist between these designations
and we shall refer to them collectively as the Carrick Institute, and when we refer to the ‘'website’ we
refer to the Carrick Institute website (16).

ii) Courses and diplomas

As shown on the website (16) (19), the Carrick Institute offers more than 2000 hours of post-graduate
and continuing education for chiropractors and other health professionals in topics including:
“Neurodevelopmental disorders”, “neuro-visual therapy”, “brain based adjusting”, “neuroscience
research update 2020”, “vestibular application”, and “Art based observation and reflective practice
skills for healthcare professionals”. For any chiropractor wishing to practice FN, it is recommended

to follow a set program of courses (Table 2). These typically vary in duration from 1 to 3 days.
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Table 2. Courses provided by the Carrick Institute and recommended for chiropractors.
Information as provided by the Carrick Institute.

Name Description

[Ref]

ReceptorBased essential “Understand the mechanisms of action of pathologies and disorders of

(28) the nervous system, including the brain, based on the latest scientific
research.”

Pain Reset™ “A synthesis of the last 30 years of clinical experience in neurology,

(29) biomechanics and rehabilitation. All information is based on the latest

scientific research.

The aim of this seminar is for the practitioner to identify the areas of
the brain and the biomechanical problems that the patient suffers from
in order to correct them.”

Clinical Neuroscience Program “Evidence-based seminars that enable the clinician to understand and
(30) apply clinical neuroscience. Different modules address, for example,
neuro-anatomy, physiology and pathology in clinical neuroscience.”

Brain based adjustemen “The purpose of this seminar is to teach "chiropractic neurological
(31) techniques" and to explain the link between body misalignment and
central nervous system dysfunction (and vice versa).”

The clinical neuroscience behind | “The neurological aspect of subluxation and its deleterious
the subluxation & chiropractic consequences on human health and performance. This training will
(32) enable the practitioner to apply the NF "paradigm" in these
adjustments.”

A student at the Carrick Institute can, after examination, become a “diplomate of the American
Chiropractic Neurology Board” (DACNB), from the American Chiropractic Association. Previously (up
till the late 1990s) the American National Board of Chiropractic Examiners issued a chiropractic
diploma in neurology (DACAN, which, apparently, was not centered on FN). Later, the FN approach
gradually came to dominate the special interest area of neurology within chiropractic. A faction of
practitioners who disagreed with the changes formed an alternative group with one of their mission
statements being: “To encourage the development of standard terminology in chiropractic
neurology”(33).

Requirements for the DACNB are a qualification as a chiropractor or equivalent, completing 300
“post-doctoral” hours of course work in FN, and passing the written and practical examinations of
the ACNB (34). To maintain this certification, individuals must attend at least 60 hours of FN

coursework over two years, read 24 articles and provide a copy of their DC or medical license (35).
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The education has been described by a previous graduate: “Postdoctoral training in neurology takes
place in the course of 3 years, leading to examinations certifying the doctor of chiropractic (DC) as a
“Diplomate of the American Chiropractic Neurology Board. Within chiropractic neurology, there are
also the sub-speciality colleges of childhood developmental disorders, brain injury rehabilitation,
electrodiagnostics, vestibular rehabilitation, and neurochemistry, each of which requires
approximately two additional years of training” (36).

The Carrick Institute provides additional courses including a master’s of science degree in clinical
neuroscience, licensed by the Commission for Education of the Florida Department of Education (37).
It is not clear to us, whether this course is accredited.

Thereis also a patient referral service and professional exchanges on social media. Contacts between
Carrick/the Carrick Institute and students can be directed through seminars or through online
courses, updates, and information spread through other media.

iii) Methods of promotion

The Carrick Institute, Carrick, and FN are prominent in chiropractic circles due to frequent exposure.
It provides active promotion via its website, and individualized contacts via frequent (daily) e-mails
to previous seminar participants. The Carrick Institute advertises future seminars, which may even
take place on a cruise (38). In addition, we have noticed that seminars are given in conjunction with
chiropractic conferences, and there appears to be a positive air around FN, with chiropractors and
chiropractic organizations assisting with its promotion. The website also provides information about
research publications and recent activities by Carrick on its website and FN is generally presented as
‘evidence-based’. There is also a CITV (Carrick Institute TV), which has aired jovial ‘talk shows” during
the corona virus pandemics (39). It is also used for other information, such as Dr Clark presenting a
Neurochemistry and Nutrition Program (40)

Clinicians’ attraction to seemingly unscientific clinical approaches — some socio-

psychological explanations

Not a chiropractic phenomenon

Clinicians” acceptance of and attachment to seemingly unscientific clinical approaches is common
and not restricted to chiropractors, as it frequently occurs in other health professions (41, 42).
Various unscientific beliefs are also commonplace outside of healthcare: astrology, numerology,
internet-based myths, conspiracy theories, bad luck associated with black cats, and thirteen at the
table are but a few examples of unscientific beliefs in the general population.
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Modern man may be semi-rational and certainly more knowledgeable than ever before, but when
faced with a new concept, we tend to activate an ‘automatic’ screening method to assess whether
the information is credible or not (43) — this method falls well short of scientific inquiry. Clinicians
faced with a new clinical approach are, thereafter, likely to consider whether it is relevant and
interesting (i.e. attractive) to them personally, and some attraction and credibility aspects tend to
overlap. These are well known mechanisms that are described in the literature and summarized
below.

i) Crediblity

The first hurdle to the acceptance of a new clinical concept relates to whether the clinician finds the
concept credible. For this to happen, certain criteria must be fulfilled, as explained below.

e Credibility primarily relates to whether a concept is coherent with our previous beliefs
(whether they agree with present-day scientific knowledge or not), as they are easier to
accept than concepts that are contrary to our previous beliefs (i.e., confirmation bias) (44,
45). For example, some chiropractors believe that subluxations’ impact on the nervous system
causes a multitude of diseases and are therefore likely to accept that the same is true for
clusters of dysfunctional neurons. Although the validity of each concept (subluxations and
neuron dysfunction) is difficult to test scientifically, belief in one is likely to support belief in
the other.

e Credibility also depends on whether the source of information appears trustworthy. The
appearance of scientific support usually helps to enhance credibility (44, 45). Thus, concepts
communicated by scientists (or by people perceived as such) are more easily accepted,
especially if there is an indication of high academic standard, such as the publication of peer-
reviewed articles in scientific journals, even if they are of poor quality, controversial, or have
been retracted) (44). An emphasis on diplomas and titles also creates a sense of credibility,
even if from an unrelated field) (9, 43, 45).

e Additional credibility can be conferred if one’s peer group believe a concept to be true, as
individuals tend to agree with their own group (i.e., ‘groupthink’) (9).

ii) Attraction

The second hurdle to accepting a new clinical concept relates to whether the clinician finds the
concept attractive (9, 42). Various socio-psychological factors are known to facilitate this process.

e Clinicians are usually interested in examples of the cases they can treat and the results they
can expect. Therefore, the provision of dramatic case reports and testimonials (‘vivid
appeals’) are attractive (9). In fact, a handful of case reports that describe successful
outcomes can be more influential than a ‘negative’ systematic review, not only because of
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the number of publications but also because positive messages are more welcome in our
minds than the negative ones (i.e., ‘affect heuristic bias’)(42, 46). As stated by an insightful
chiropractor almost 30 years ago: “Bad science drives out good science (47).

e Promises of cures for many conditions and many people would also appeal to the altruistic
aspect of clinical practice (42).

e When indications for treatment are many and varied, the attraction increases, as this suggests
that it will be possible to help more people, and (as a positive side-effect) it may also increase
income potential (48).

e Treatments touted as potentially harmful when not provided properly, are thought of as more
powerful and thus more effective when used appropriately (i.e., the phenomenon referred to
as ‘the rationalization trap’) (9)

e Belongingto an exclusive group can be attractive to (9, 44) clinicians, and especially to private
practitioners who may have little opportunity for professional interaction.

iii) Promotion

Most of the mechanisms of attraction are described as intrinsic in us (42, 45), and when they are
reinforced through clever marketing, anyone - irrespective of intelligence or knowledge - may
succumb to the temptation of believing in a new and daring approach that promises miracles in the
absence of evidence (9).

Some promotional strategies are known to be used in relation to the ‘sale’ of new and perhaps
scientifically unfounded treatment methods, as described below. These will usually play on
arguments for credibility and attraction and may be intensive and frequent, thus becoming more
visible and memorable. Such promotion will remove the focus from the (lack of) scientific evidence
and concentrate one’s attention on other aspects, including those discussed previously.

Strategies for boosting scientific appearance (credibility)

e If key individuals hold actual scientific degrees and titles, this will suggest a scientific basis for
the theories presented (44) .

e Professional certificates, diplomas and titles which are not actual academic degrees, but could
be construed as such, whether by design or not (9, 23, 44).

e Over-complicated scientific jargon can make theories appear scientific, especially to those
with a superficial knowledge of the topic (42, 44).

e Onthe face of it, the use of many references to published literature suggests a solid scientific
bases, but this can be deceiving when the cited literature is not valid and relevant(47)

e Equipment that produces “charts and graphs and wavy lines” gives a scientific image of the
process (47, 49)

e Using terms with well-defined scientific meaning, but in ways which are vague at best and
misleading at worst (e.g., as ‘energy’, ‘balance’, ‘stress’) (47)
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Strategies for boosting attraction

e Convincing clinicians that they can effect great clinical results, through construction of so-
called ‘phantom goals’, such as impressive case-reports and testimonials for conditions which
are regarded as untreatable, chronic, or are beyond therapeutic reach (9).

e Professional and/or public communication of clinical effectiveness and ‘breakthrough
developments’, despite unconvincing evidence (9).

e Enveloping a central message in altruistic terms which connect with clinicians. For example,
‘helping others above self’, ‘serving humankind’. Doing so can help to ensure that the central
message is smuggled past any critical defenses like a Trojan gift-horse.

e Extensive use of buzzwords attractive to the target audience, such as ‘neuro’, ‘quantum’,
‘biomechanics’ that are suggested to be relevant for chiropractors(47).

e The hope/need for more patients may cause clinicians to act against their professional values,
turning economic aspects into a positive argument (48).

Which chiropractors find complex prescriptive technigues attractive? Three subgroups

Clearly, not all chiropractors find complex prescriptive techniques equally credible and interesting if
at all, and we speculate that perhaps different aspects of such technique systems appeal to different
chiropractors for different reasons. We argue that, among those who are attracted to and adopt
complicated prescriptive methods, at least three apparent subgroups can be identified. There may
be overlap between the groups and other reasons why chiropractors become attracted to
prescriptive technique systems may well exist. As we have already described FN in some detail in the
preceding text, we shall use FN as a specific example in the following also.

Group 1: those who already subscribe to the old conservative chiropractic belief systems and are

receptive to new, but similar concepts

We suggest that chiropractors who adhere to ‘conservative chiropractic beliefs from the previous
centuries, have an established clinical paradigm that would fit well with new concepts that promises
a ‘one-cause, one-cure’ approach and a very broad set of indications for treatment. If ‘subluxations’
are believed to have deleterious effects on the peripheral nervous system, which in turn are believed
to cause many and diverse health problems, it would not seem a far stretch that the same could
happen with clusters of disturbed neurons in the central nervous system. Similarly, if one believes
that spinal manipulation directed at “subluxations” can have powerful reflex-mediated effects at the
spinal and peripheral levels, why not also on disturbed neurons in the brain? Recent findings of a
survey of chiropractic students, showed that indeed ‘conservatively’ oriented chiropractic students
were 11 times more likely to be interested in and positively inclined towards FN than those who did
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not hold ‘conservative’ views (21). For a suggestion of their possible reasons to approve of FN, please
see Table 3, column 2.

Group 2: Those who actively seek academic and professional stimulation and development

Chiropractors who are motivated by a healthy interest in professional development and actively seek
out subject areas which are complicated and intellectually challenging, may be particularly attracted
to FN with its appearance of scientific rigor, its extensive use of neuro-jargon and formalized
opportunity for advancement within the FN diploma hierarchy (Table 3, column 3).

Group 3: Those who mainly want to adopt whatever new clinical tools they feel will help them achieve

better results with their patients

Based on our informal observations of colleagues, we also suggest that some chiropractors are
primarily motivated by a straight-forward desire to do good and to help more patients by extending
their skillset (Table 3, column 4). Courses at the Carrick Institute can be taken in any order, making it
easy for clinicians to pick out only certain aspects that they find of interest, such as the treatment of
concussion. When the prime motivation is facilitating patient improvement, the promise of
impressive, if not miraculous clinical results can drown out academic skepticism. These chiropractors
are perhaps most likely to accept and use only some aspects of FN, rather than the whole concept.
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Table 3. Table showing ten aspects of Functional Neurology (col. 1) that may be attractive for
chiropractors subscribing to the old chiropractic belief system (col.2), for chiropractors striving for
academic improvement (col.3), and for those who mainly want to improve their treatment results
(col 4). Col. 5 lists points of critique that persons trained in research and critical thinking might

propose.

Aspects of Functional
Neurology

Chiropractors
subscribing to the old
chiropractic belief
system

Chiropractors who
mainly strive for
academic
improvement

Chiropractors who
mainly want to achieve
better clinical results and
learn ‘some tricks’

Mainstream
musculoskeletal clinicians
with an insight in research
methodology and well-
developed analytical skills

1. Wide boundaries
in relation to types of
conditions that can
be treated

This is similar to the
traditional
chiropractic belief
system, which also
includes the
treatment of health
problems in general

Quite positive because
many new opportunities

The treatment appears too
good to be true

2.Extraordinary
claims in relation to
types of conditions
that can be treated
and the results

This is similar to the
traditional
chiropractic belief
system and provides
many new
opportunities

Positive because many
new opportunities

In real life, only few
treatments result in
extraordinary results
(especially for conditions
of varied nature) and
strong proofs would be
needed

3. The underlying
theory is unfalsifiable

This is similar to the
traditional
chiropractic belief
system

If you cannot test the
underlying assumption,
how do you know it exists?

4.Emphasis on
testimonials and case
reports rather than
on scientific reports

Acceptable because
that is how many
clinicians judge
treatment outcomes

Acceptable because that
is how many clinicians
judge treatment
outcomes

Unless there is a
sham/placebo group to
compare with, the
outcomes are probably
meaningless. Case reports
and observational studies
are not sufficient to test
for effectiveness or
efficacy.

5.The founder and
the clinicians using
the method are
outside their official
area of expertise

This is similar to the
traditional
chiropractic tradition,
as many
chiropractors are not
afraid to move into
other areas of
expertise than their
own

New area of expertise
is interesting and
challenging

New is potentially
interesting

Why would a non-expert
be so insightful when
experts have failed?

6.The underlying
concepts are difficult
to learn

Finds the challenge of
learning something
new and difficult
rewarding

Gives impression of
credibility
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7.Scientific studies
are of poor
methodological
quality

Scientific publications
are impressive

Poor studies tend to give
good results and vice
versa.

8.Excessive use of
complicated and
incoherent
terminology

Complicated scientific
language is
impressive

Scientific terms should be
specific to enhance
understanding not making
it difficult to understand

9.Various academic
titles and academic
affiliations that are

not all easily verified

Academic titles and
affiliations are
impressive

Depends on how well
informed of the system for
academic titles and
affiliations

10.Information is not
freely available but
obtained in a closed
group system

Togetherness with

other chiropractors is
important because of
professional isolation

Seminars are
important because
thirsty for new
knowledge and

Togetherness with other
chiropractors is
important because of
professional isolation

The financial aspect of
private seminars is
unfortunate because
information on health

(seminars) interesting improvements is usually
professional available in the scientific
exchanges literature.

Conclusions

Even if new and potentially interesting treatment concepts, such as FN, are somewhat based on
scientifically sound principles, extrapolation can result in extraordinary claims that exceed the
evidence base. It has been said that “extraordinary claims require extraordinary evidence” (50).
Further, when evidence is lacking it has been stated that “what can be asserted without evidence can
be dismissed without evidence” (51). The burden of proof, in other words, sits with the proponents,
and not with those who bring forth critique.

Nevertheless, treatments lacking in evidence are attractive to many clinicians and patients, because
our epistemic vigilance can be overpowered by our fallible intrinsic automatic screening system.
When faced with a new concept, we first relate to its superficial scientific credibility, followed by
consideration for its potential attraction and usefulness. The clever use of multifaceted promotion
strategies can turn an insufficiently studied or even debunked method into an attractive approach by
playing on these factors. Therefore, we conclude that visible promotion of the various attractive
aspects of any clinical approach may outweigh scientific evidence. Thus, promotion is crucial to
generating and maintaining interest among clinicians.

We suggest that the broader a treatment method is, the more heterogeneous groups of clinicians
will be attracted to it. In the case of FN, we propose that there are at least three types of clinicians
beliefs, ii) the
inquisitive/academic type, and iii) the clinician looking for additional clinical tricks up the sleeve. Thus,
we assume that people who are attracted to untested and/or unfounded clinical concepts will be

who would be interested in its approach: i) those with ‘conservative’

driven by their previous belief systems, special interests, and needs, thus seeking out various
techniques and methods that fit their own style.
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Therefore, our position is that if constraints are to be placed on non-evidence based clinical practices,
it is unlikely to happen voluntarily as a result of passive diffusion of scientific critique. It is instead
likely to require formal regulation of clinical practice, changes in reimbursement practices, and
enforcement of professional standards.

Clinicians obviously feel a need to learn and improve both for the sake of their patients and their own
mental stimulation. With the chiropractic profession having been unregulated for so long, it is a new
situation not to be allowed to try out new techniques and concepts, to practice within certain legal
boundaries, and to be obliged to obey by the rules of regulated healthcare. However, our readers
should ask themselves whether they would be happy to accept a situation in which air traffic safety
was regulated only by slow, passive diffusion of evidence and not by formal regulation from official
authorities. Why should our patients expect anything less from healthcare professionals? Thus, we
invite the chiropractic profession to an in-depth and extended dialogue on this topic.
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APPENDIX 1.

Rationale for Functional Neurology

As explained in the main text, dysfunctional clusters of neurons are purported to be the cause
of many disorders and amenable to treatment, both used to stimulate and to sedate these
neurons. Some other of the underlying concepts of FN appear inconsistent with contemporary
scientific knowledge (1). For example, FN proponents claim to identify and treat conditions of
the nervous system. The treatment is, for example, based on observed differences in
physiological function between the left and right side of the body. These differences
purportedly indicate an incongruity between brain structures (e.g. of the two cerebral
hemispheres, i.e. looking for ‘hemisphericity’). These findings are taken to dictate which side
that should be treated (e.g., stimulated).

Many of the functions that FN practitioners assess, including those regulated by the autonomic
nervous system, are stated to be regulated (at least in part) by the reticulo-spinal pathways.
For example, a sign of an increase of sympathetic activity (e.g. higher blood pressure, larger
pupillary diameter) on one side of the body relative to the other, may reflect a decrease of the
outputs of the pontomedullary reticular formation to the ipsilateral spinal cord, resulting from
decreased ipsilateral cortical outputs. The prescriptive treatment resulting from this
information would be spinal manipulation performed on the side contralateral to the
decreased cortical outputs. In this example, the function of the cortico-reticulo-spinal pathways
is a central concept of diagnosis and monitoring of treatment outcomes, as taught at a seminar
at a seminar given by the Carrick Institute (2). However, the role of these pathways is not well
understood in humans (3)

Another unorthodox prescriptive approach was presented in the first scientific publication of
FN consisting of a case series (4). In this article, Carrick hypothesized that an asymmetrical blind
spot in vision indicates cortical dysfunction, also in otherwise healthy individuals, which can be
improved with cervical manipulation. The relative size of the blind spot was used to indicate
which side to manipulate in the neck. The determination of blind sport size was done manually
(referred to as “cortical mapping”), although it appears not to have been tested for validity.
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APPENDIX 2

Claims of extraordinary treatment outcomes in Functional Neurology

Although FN is often described as an evidence based approach, the novel aspects of FN are also
emphasized, as in this interview: “He [Carrick] is considered the main architect of chiropractic
neurology because he pioneered several of the methods used, in part by combining treatments
that already exist, as well as developing new treatments.” This statement is followed by a
comment on extraordinary treatment outcomes: “/ [Carrick] think miracles are things that
happen once in a while. What we find is that the miracles that we see, we’re seeing them
frequently, every day so they’re not really miracles. What we do is amazing because of what
humankind can do.” (1).

A further example of this type of communication is seen in the publicity for the film “Hope
Restored, Functional Neurology Serves Humanity” (2) provided on the Carrick Institute Website
(3). The text seems to suggest that FN is just a variation of mainstream neurology, but at the
same time also a frontier of modern medicine bringing hope to sufferers of chronic neurological
disorders, well beyond what can normally be expected: “Despairing thoughts overwhelm your
ability to believe that you will ever get better. The practitioners of Functional Neurology have
found a way to restore that hope. Enter a whole new world, the world of Functional Neurology,
where hope has been restored.” (4).

Not only does FN claim to provide a solution for the millions of people afflicted by degenerative
and developmental neurological disorders, in an interview with the Australian Spinal Research
Foundation, Carrick is quoted to have provided the following “nutshel
stating: “The term “functional neurology” was used to describe our goal of increasing human

|

explanation of FN,

function — not just returning it but increasing it.” (5). Similarly in another interview he is quoted
to have stated that athletes and teams come for treatment of head traumas and concussions,
as well as for “performance enhancement” and to “help prevent a brain injury” (6). In other
words, FN is proposed to alleviate chronic neurological disorders, to enhance normal
neurological function, and prevent injury. This seems to outstrip the scientific evidence on
these topics, and to us, at least, seems too good to be true.

Clearly, Carrick was aware of the possibility of miracles already in the early years. Prior to the
publication of the blind spot article in 1997 (7), in his PhD thesis in education from 1996 at
Walden University, USA (8), Carrick explained how the blind spot test could be used to identify
deleterious imbalance in brain function. The therapy prescribed to amend this imbalance was
described variously as “stimulation of environmental stretch receptors”, “stimulation of primary
afferents”, stimulation of “multimodal environmentally-dependent intrathalamic projections”
and similarly, but apparently consisted of spinal manipulation directed at the 2" cervical

vertebra.
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Carrick’s PhD thesis reported that, “The results of this study will empower educators to
understand and record individual brain function and to promote change at the individual and
societal level.” (p.22) and as for the impact of the study, Carrick suggested that “The direction
of purposeful change in society as a consequence of new insights into brain function and
learning will free humankind from the bondage of antiquity that has hindered learning research”
(p.7) and further that “...The benefits to society of identifying an individual expression of brain
function which might be utilized as a fingerprint of perceptual comparison are multifaceted.
The benefits to educators will be monumental” (p9).

The PhD thesis was on the subject of education, but the same statistical analyses are presented
in the first published scientific article on the topic of FN (7), in which the concept of the blind
spot as a diagnostic test for FN is presented, indicating that the thesis and the article on the
same topic actually refer to the same study. The extraordinary conclusions in the PhD project
on education, thus appear to have been extrapolated to the clinical world (7).

Claims that inappropriate treatment may be harmful

According to Carrick, when the brain is imbalanced (‘hemisphericity’), cortical function is
affected, and the brain becomes vulnerable to seemingly innocuous sensory inputs. Thus, even
improper seating arrangements in an educational situation would be important, as he explains
in his thesis that i) the brain will be affected by the placement of students in different areas of
the classroom (p.199), and the ii) “degree of stretch of muscles in the neck and thorax
maintained by postural aberrancies or classroom confines will affect human cortical
perception.” (p.201). In other words, such minor details are suggested to have positive or
negative repercussions on cognition and learning depending on the external stimulus (e.g.
seating arrangement). (p.202). Therefore, FN gives the appearance of being an extraordinarily
powerful tool in the hands of competent person and potentially unsafe when performed
incorrectly, as: “A modality that is specific for one hemisphere may result in retardation of the
other hemisphere if not balanced by stimulation appropriate to maximize the globality of brain
function. Inappropriate experiences will result in brain damage” (p163). This appears to mean
that brain imbalance (as detected with the blind spot mapping), hampers cortical function, and
external stimuli delivered incorrectly can cause brain damage. Therefore, educators might not
succeed to provide their educational messages if the student sits on the ‘wrong’ side of the
classroom, or if the posture is in ‘disagreement’ with the student’s cortical dysfunction.

As explained above, it seems to be important also to determine if a stimulus will be beneficial
or inappropriate. Also the textbook on this topic (9) provides information that appears unusual,
when stating: “In some instances when the CIS (central integrative state of a neuron / of a pool
of neurons) of a system is so poor that any stimulus will cause injury, it may be necessary to
avoid direct excitatory activation of the system. In these instances it may require the promotion
of inhibition of the neuronal pool by excitation of an antagonist pool of neurons.” Our
interpretation is that this text indicates that inappropriate stimulus might be harmful but we
are unsure, if the diagnosis is acceptable in mainstream neurology.
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APPENDIX 3.

Evidence for effect of treatment with Functional Neurology

Carrick has taught FN since at least the early 1980s (1). In 1997, he published the first article
on FNin a chiropractic journal, which was met with controversy as evidenced by several positive
and negative letters to the Editor (2-10). The article, as explained previously, claimed that
differently sized blind spots can be used to indicate brain dysfunction, and that such
dysfunction can be reversed with cervical manipulation (11).

Gaps between the claims relating to FN treatment outcomes and supportive scientific evidence
have been reported in three recent critical literature reviews. One review (12) dealt with
research articles published from 2011 to 2016 in a journal specialized in FN (Functional
Neurology, Rehabilitation, and Ergonomics), one (13) reviewed all published articles by Carrick
up to 2018, and one was a systematic review of randomized controlled trials reporting on the
potential clinical effect of spinal manipulation via potential changes in brain function (14).

Two of the reviews revealed that most of the available scientific publications comprised either
discussions, single case reports, or reports of outcome studies without control groups (12, 13).
Those few studies that actually reported on treatment effect and included control groups,
lacked scientific rigor and were subject to considerable bias. The results reported in those
studies were therefore insufficient to inform clinical practice. An additional search on PubMed,
Scopus and ResearchGate for all publications by including Carrick during 2018 and 2020,
revealed no additional evidence on the effect or benefit of FN in the treatment of any of the
disorders listed as amenable to the treatment.

Furthermore, the systematic review scrutinizing the concept that spinal manipulation has a
beneficial effect on health via a positive influence on the brain could not be confirmed (14).
Therefore, no credible evidence was found supporting any claims that FN has a positive effect
on health in general, on brain function, or for any of the conditions listed in Table 1 in the main

text.
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Annexe 5 :Manuscrit et appendices 1 a 8 - Avant-garde or pseudoscience? A
proposed method to differentiate the two using Chiropractic Functional Neurology as
an example
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Avant-garde or pseudoscience? A proposed method to
differentiate the two using Chiropractic Functional Neurology
as an example

BACKGROUND

Techniques and specific methods of treatment

Chiropractors have a tradition for developing strategies for diagnosis and treatment of spinal
problems by using various techniques that provide guidance for the technical aspect of the treatment
in a prescriptive manner (1). Such approaches are common and 30 years ago, Nelson wrote a mocking
commentary on this phenomenon with advice on how to ‘invent’ and disseminate successfully such
techniques (2). He suggested, for example, the use of fancy types of names, such as Biomechanics
(“makes you sound like you’re an engineer”), Energy (“allows you to invoke Innate”), Universal
(“indicates that you can treat everything “), and Quantum (“meaningless, but sounds good”). He also
stated that the concept of ‘science’ is important and that: “All that is necessary is that their technique
sounds scientific, not that it actually is scientific.” Moreover, sentences like “The quantum paradox of
wave, particle duality directly relates to the question of the etiology of neuro-pathomechanics at the
molecular level. This duality requires that there be a pre-existing kinesthetic disunion before any actual
degeneration can take place....” would be irrefutable. He also stated that potential technique gurus
need to use “lots of references” starting with 50-60 from Gray’s Anatomy. He further explained that
pseudoscientific treatment modalities are a threat to the profession. Clearly, meaningless clinical
procedures may lead to meaningless treatments. These could be harmful to patients either by direct
injury, preventing them from seeking appropriate care, or costing them financially. Hence, in the long
run, pseudoscientific treatment harms the profession by damaging its reputation.

Pseudoscientific approaches are not unique to chiropractic. Herbert et al described a method used
in psychology to treat a myriad of problems (“Eye movement desensitization and reprocessing”),
explaining that it became very popular despite lack of sufficient evidence for its validity (3). The
authors blamed the frequent use of this technique on heavy promotion and clinicians’ lack of
understanding and respect for the scientific process. In our paper, we will use an example from the
profession of chiropractic, but the principles we discuss will not be limited to chiropractic.

What is pseudoscience?

Pseudoscience has been defined in various ways, such as: a ‘false’ or ‘sham’ science that “is not
characterized by carefully controlled studies that result in publicly verifiable knowledge” ((4) p.4). It
has been said to “possess the superficial appearance of science but lacks it substance” (5, 6). Warning
signs have been defined (3, 5, 7-9), such as those reported and explained in Table 1.

It is important to appreciate that science and pseudoscience can be viewed as placed at the two
extremes of a continuum, with no absolute cut-points. In other words, the ‘diagnosis’ of

pseudoscience is subjective, depending on the number of warning signs that are fulfilled.
1
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Pseudoscience may also be a provisional label, as it can change status if it moves towards a more
scientific approach (10). Researchers who work in this area have pointed out that it must be
understood that “pseudoscientific practices are not necessarily entirely invalid or ineffective, but the
assertions associated with these practices greatly outstrip the available scientific evidence” (11). Also,
although they are “imposters of science... their proponents are rarely deliberate or conscious

charlatans.” (11)

Table 1. Table showing some of the indicators that have been suggested to differentiate science from

pseudoscience, based mainly on Lilienfeld ((7).

Scientific approach to research and de-
velopment

Pseudo-scientific approach to research and devel-
opment

Does the tech-
nique/method
under scrutiny
fulfill this warn-
ing sign
(Yes/No/Un-
clear)

Falsifiability

It is possible to disprove (falsify) a scien-
tific claim (hypothesis) and the criteria
by which it is disproved can be defined
openly in advance. E.g. treatment A is
more than 20% superior to treatment B
in reducing symptom X as measured by
Y.

Unfalsifiable claims

Pseudoscientific claims are impossible or prohibitively
difficult to falsify and/or relate to fuzzy concepts
which can be re-interpreted post-hoc. E.g. treatment
A ‘boosts’ the immune system’.

Overutilisation of ad hoc hypotheses

When a negative result is reported, new explanations
are introduced to explain why the finding was nega-
tive whilst avoiding actually falsifying the original
claim. E.g. if treatment A is found to increase symp-
tom X rather than decrease it, this is interpreted as
the body detoxing itself, thus suggesting that treat-
ment A is superior after all.

Well defined scope of practice

A specific treatment is described in rela-
tion to well defined pathologies/diagno-
ses. E.g. treatment A (type, site, dose,
etc) applied to patients with condition X
(diagnostic criteria).

Absent or diffuse criteria

Poorly or loosely defined treatment used for poorly
defined pathologies/diagnoses or for no specific con-
dition at all (e.g asymptomatic). E.g. spinal adjusting
to improve neurological function, which is an example
of extraordinary claims in the absence of extraordi-
nary evidence. This is another indicator that has been
suggested to differentiate science from pseudosci-
ence and can also highlight an ‘unlimited” scope of
practice.

Alignment with other research and
self-correction with new evidence

New theories and hypotheses build on
generally established scientific theories
and/or specific research findings and de-
velop with new evidence. Genuinely new

Absence of alignment to other research, and lack of
self-correction with new evidence

Theories which run counter to generally established
scientific knowledge. E.g. vitalistic ideas that living tis-
sues contain some non-physical ‘life-force’ element.
Existing scientific knowledge is held up as evidence for
pseudo-scientific claims which they can reasonably
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discoveries are replicated in different
contexts and by different researchers.

support, e.g. that the dipolar nature of H20 means
that water retains a memory of molecules previously
diluted therein and that this has clinical relevance.

Once accepted, pseudo-scientific ideas solidify into
‘prescriptive’ treatment systems and once a treat-
ment has become popular, after a certain time it is
simply considered valid and will not change much,
which refers to another indicator of pseudoscience:
the ‘ad antequitem fallcacy’.

Striving for high quality research and
openness to review

Use of peer reviews and choice of cor-
rect study design such as randomized
clinical trials with control groups to es-
tablish treatment efficacy and effective-
ness

Debates and discussions will gradually
move the area forward.

Poor quality research is produced (when scientific
articles exist) and overreliance on testimonial and
anecdotal evidence

Avoidance of peer-reviewed scientific articles and/or
manuscripts are published in low-impact journals
which do not see wider circulation.

Use of anecdotal evidence such as case reports, case
series and testimonials.

Emphasis on confirmation of prior beliefs

A pseudo-scientific approach will accept and exagger-
ate positive findings and diminish, ignore or even re-
ject the consequences of negative findings
Resistance to critique may be virulent and aimed at
the person rather than the topic (12) Harassment
may occur.

Use of precise scientific terms
Scientific terms are carefully chosen to
describe procedures and findings pre-
cisely. These terms are at least under-
stood by experts in the given scientific
field to have specific meaning.

Hyper-technical language

An overly technical language that may be used mis-
leadingly or incorrectly and makes the message diffi-
cult to interpret also for experts:

« Embrazing linguistic obfuscation n exactly because
of its discombobulating effect on the non-adroit
reader. »

Disseminated by experts in the field of
interest

Credentials such as diplomas and work
experiences are in the field(s) they deal
with

Disseminated by proponents without strong exper-
tise (13)

Credentials such as diplomas and work experiences
are highlighted/use as an argument of credibility but
these are not necessarily in the field(s) they deal

A suggested method to investigate the scientific value of alternative and potentially
interesting methods

In this paper, we propose an approach that can be used to scrutinize alternative, unconventional,
potentially interesting but possibly unscientific or even pseudoscientific clinical methods. We
illustrate the application of this procedure with chiropractic Functional Neurology (FN) as an example.
We chose FN, as it is both popular (14, 15) and controversial, with both positive and negative
comments found in the literature (16-23). Our proposed approach is based on a multi-criteria method
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to distinguish between scientific and pseudoscientific theories/practices from pseudoscientific ones,
such as proposed by Lilienfeld et al. (2012) (7) and by Normand (2008) (24) and used in clinical
psychology. Similar investigations have already been conducted in other professions (25, 26), but to
our knowledge none in the area of chiropractic.

This article presents a three-step approach to search for signs of potential pseudoscience in clinical
practice. Specifically, we suggest that descriptions be made of i) the scientific rationale and ii) the
epistemology (i.e. the basis of knowledge) and that this be reported and followed by iii) scrutiny by
peer review and dissemination of own work. For a detailed description of this approach, see Table 2.

Based on our systematic approach, it becomes possible to judge the value any treatment system by
establishing whether there are warning signs of pseudoscience, whether the technique is promising
but not yet sufficiently studied, or whether there is in fact a fairly robust scientific background. It
would be important to disseminate these findings and that any critical work be submitted to a peer
review.

Some aspects of these steps can be undertaken by clinicians, whereas others may require knowledge
in research methods and systematic reviewing. But in any case, the results from subjecting a
technique to this type of investigation should be understandable by lay people, since it is they, who
must determine whether or not a particular system of treatment may be of value to them.

Functional neurology and chiropractic Functional Neurology

To test our approach to detecting pseudoscience in diagnostic/treatment technique systems, we
chose a technique used by chiropractors called Chiropractic Neurology or Functional Neurology (FN).
This term is confusing because it sounds simply like the application of mainstream neurological
concepts. Mainstream functional neurological disorder is a complex of physical symptoms lacking a
physical cause and recognized by mainstream medicine/psychology/psychiatry. It is sometimes
referred to as conversion disorder and there is a consensus on its mechanisms and treatment (27).

The present article refers to FN as set out, for example, in the FN textbook by Beck (28) and as
practiced by a subgroup of chiropractors subscribing to the FN approach, and not to FN as defined in
the ICD-11 and treated in mainstream neurology.

(Chiropractic) Functional Neurology is a treatment approach based on well-accepted neurological
concepts and procedures that are, at least sometimes, interpreted and brought together in an
unusual manner. FN is promoted as an evidence-based approach, but this has been questioned. A
recent scoping review, based on information from multiple sources, concluded that FN “gives the
impression to be a complicated alternative to the old variant of the chiropractic subluxation model, in
which the vertebral subluxation is replaced by ‘physiological lesions’ of the brain, and the treatment,
spinal adjustments, are complemented by various neurological stimuli. Both models purport not to
treat the symptoms but the cause” (29). It is unclear what the physiological lesions are. The range of
conditions practitioners of FN treat is very wide, including musculoskeletal issues like radiculopathy
and carpal tunnel syndrome, regularly seen by chiropractors, but also autism spectrum disorder,
neuro-developmental disorders, traumatic brain injuries, and other non-musculoskeletal disorders of

4
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the nervous system (29), which are typically considered to be outside the scope of chiropractic
practice.

Some of the claims by FN proponents appear extraordinary and lacking in supporting evidence, hence
raising suspicion that FN is a pseudo-scientific movement (7). On the other hand, it is possible that
FN is simply so ‘avant-garde’ that people, without in-depth knowledge of the many areas touched by
FN, cannot correctly judge its value.

For this reason, we thought that FN would be a good example on which this approach can be
demonstrated. In other words, we applied the proposed three step method, to see if it would be
possible to investigate and document the possible pseudoscientific background of FN. Our purpose
is thus not to make conclusions about FN but rather to use it as a test for our approach to detecting
pseudoscience. We encourage readers to reach their own conclusions
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METHODS

We followed the steps listed in Table 2. In doing so, we explained our approach for each step and
report our findings under each subheading. For ease of reading, some of the detailed information
was moved into additional files. We then give some advice on the method of this approach and
provide advice for future research.

First, it would be important to determine who developed and who promotes the clinical approach
under scrutiny. In this case, a preliminary pilot study was performed consisting of anonymous
interviews with four French chiropractors who use FN extensively. We found that FN was developed
by Canadian chiropractor Frederick R Carrick, and that he created an eponymous organization, the
Carrick Institute, to disseminate his technique system. Some of the information collected from the
practitioners was presented in the scoping review (29) but the results of the interviews relevant for
this report can be found in Additional File 1.

We determined that we should concentrate on Carrick and his Institute because some websites of
FN practitioners referred to him as “the father of chiropractic neurology” and similar (30-32) and
because all certification in FN seems to be through the Carrick Institute. (33, 34)

Table 2. Suggestion of a methodological approach to differentiate between alternative treatment
approaches that may appear avant-garde or are mainly pseudoscientific

Step 1: Scientific rationale

Objectives Sources of information

Understand the reasoning (rationale) and investigate
if it connects with the present best knowledge from
neighboring scientific fields

-Scientific publications published by promoters, books and other
written material, such as course material on the subject (if available)

-Information from various other sources, such as Internet, podcasts
and videos that provide descriptions and explanations of the

Describe the scope of practice/indications for use (is

it well defined with clear boundaries), including
diagnosis, treatment and outcomes

method and its promoters

-Participation in seminars and interviews with clinicians who use the
method, in particular ‘diplomates’ in the area

Investigate if there is some relevant, high quality
evidence supporting claims relating to treatment
outcomes

If there are no systematic reviews of high quality,
perform own systematic critical literature reviews, if
necessary, using alternative methods of search for the
literature

Systematic reviews on the topic and single scientific studies

Based on findings from the previous steps, consider if
there are any warning signs for pseudo-science3.f
several warning signs are found, continue to
scrutinize this method, by taking into account early
development and the mode of non-scientific
diffusion.

Apply a checklist for pseudo-sciences such as the one proposed by
Lilienfeld and colleagues (7) whilst remembering that onesign is
not sufficient, nor is it necessary to have a//the signs of this or
most of the other checklists to be described as pseudo-scientific
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Step 2: Epistemology

Objectives

Sources of information

Investigate the context under which this
technique/approach was developed, for example, by
describing the origin of the key concepts, and how it
was developed (based on clinical observations and/or
scientific studies)

Early publications, interviews and other statements from the per-
son(s) who was/were at the origin of the method

Describe and confirm the scientific background
(scientific titles and affiliations) of the main promoters
to see if this background is clearly related to the
subject

Websites, ResearchGate, Wikipedia, published CVs, affiliations listed
in publications and used elsewhere, websites

Describe the scientific background of the lecturers
and instructors of the technique/approach to see if
they have the knowledge and competencies to teach
this type of information

-Course programs and websites advertising lectures can provide
names, titles and academic affiliations of lecturers and instructors

- ResearchGate and Pubmed can help establish academic affiliations
and scientific activities.

Describe the mode of dissemination to determine if
dissemination is done:

- in an open and critical context, orally or in writing,

- in an open but uncritical manner, orally or in writing,
or

- in a closed forum (mainly in private seminars)

-Advertising websites
-Participation in seminars

-Interviewed practitioners who use the approach under investigation

Describe any financial interests (e.g. diffusion mainly
in private courses/seminars, need to attend several
private courses/seminars for being considered as
proficient)

-Websites and course programs

-Interviewed people who have used the approach since several years

Consider if information collected in step two revealed
any additional warning signs for pseudo-science

Apply a checklist for pseudo-sciences such as the one proposed by
Lilienfeld and colleagues (7)

Step 3: Dissemination and peer-review scrutiny

Objectives

End products

Publish the results of each step

-Published reviews of the existing literature, taking into account
methodological quality and outcomes of studies

-If relevant, published results relating to the development of the
technique/approach and signs of pseudoscience

Suggest remedial actions if the approach cannot be
considered as scientifically satisfactory

Advice and methodologically correct and transparent research
plans made available for the promoters and others interested in ‘up-
grading' their evidence

Inform the profession and stake holders of the results,
and - if relevant- of the limits and possible dangers of
this technique/approach

Information material that can be used:
- in undergraduate education
- at professional gatherings
- at presentations for other groups (e.g. general public, health care
planners, insurers)

Sources of information

When studying novel clinical methods, it can be difficult to obtain objective information as the

methods may still be under development and investigation, there is a lag time in scholarly
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publications, and the methods may not be widespread. In the case of FN, it seems to be taught mainly
in private seminars. Despite having been taught at least since the late 1970s or early 1980s, it is
therefore not surprising that it is difficult to find published literature on FN. The first scientific
publication on FN did not appear until 1997 (35). However, it was possible to obtain information from
various other sources, resulting in a description of its rationale, treatment approach (number, spacing
and expected outcomes) and reported treatment outcomes. Information was sought, for example, in
a textbook on FN (28) from publications by Carrick, and by searching the internet for terms such as
‘functional neurology’, ‘chiropractic neurology, ‘neuroplasticity’, ‘functional neurologist’, ‘Carrick’.
This made it possible to browse texts available on websites including interviews with Carrick. Some
of this has been reported in the previous scoping review (29) and some is used in the present report.

For additional information on FN, we have read articles published by Carrick and searched current
and archived information published in the Internet. The Carrick Institute website was repeatedly
monitored to obtain statements, descriptions, and testimonials relating to FN. Any further literature
on FN we could obtain was read, discussed, and retained, if deemed relevant for our topics of
interest. We have reviewed a recorded interview with Carrick and watched videos provided by the
Carrick Institute on YouTube. After each factual statement in our evaluation, we provide a reference,
often with a web URL along with the date of access. If this link is no longer accessible, it should be
accessible via the WayBack Machine. The first and last authors (MD and ALM) attended four seminars
organized by the Carrick Institute, two additional conferences with FR Carrick, one in a private clinic
and one at a hospital, and two seminars with the Canadian chiropractor Patrick Freud (“Adjusting the
Brain”), described in Additional File 1.

The available scientific evidence has been synthesized in three systematic critical reviews performed
by our current team. These reviews included i) the type of literature published and the effect/benefit
of the FN approach as reported in the “Functional Neurology Rehabilitation, and Ergonomics” (36), ii)
the type of literature published and evidence of the effect/benefit of the FN approach as reported in
all of Carrick’s publications (37), and iii) documented effects of spinal manipulation on brain function
(38). The doctoral thesis by Carrick was also reviewed (39).

RESULTS

Step 1: Scientific rationale

Information for Step one was collected to critically examine if various points from the checklist for
pseudoscience (Table 1) are detected, in relation to i) the rationale (i.e., are the underlying concepts/
theories not testable/falsifiable?), ii) the definition of the scope of practice (i.e., does it seem like a
panacea?), andiii) the methodological quality of research (i.e., are any claims of success unjustified?).
In doing so, it is important to consider also iv) whether the underlying concepts/theories and claims
of scope of practice fail to align with present scientific knowledge, and v) whether the scientific
vocabulary is imprecise and not easily understandable (i.e., by people with an expertise in the field).
If several of these signs are present, it would be relevant to continue to step two and examine the
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scientific background of the origin and development of the treatment approach for any additional
signs of pseudoscience. We will now proceed step by step through our approach as detailed in Table
1.

Rationale

In relation to FN, we understood that the rationale for its very wide scope of practice is the concept
of clusters of dysfunctional neurons (40, 41), notably in the brain, which would cause what FN
practitioners call “physiological lesions”. FN incorporates a belief that it is possible to detect such
dysfunctional nerve cells and neurological structures without these necessarily having a precise
pathology (29). In FN it is believed that such physiological lesions may be subclinical and are amenable
to treatment (42)]. Neuroplasticity, described in mainstream medicine as the brain’s ability to adapt
itself throughout life, including in response to our daily experiences and to brain lesions, is a central
concept mentioned repeatedly in texts relating to FN (28, 43). This gives the impression implicitly, if
not explicitly, that the FN approach can ‘repair’ the central nervous system.

Another example of a FN-specific concept is the idea that different sized blind spots of the eye
indicates cortical dysfunction, and that this can be improved with cervical manipulation, assuming
that the treatment is given correctly, i.e. on the correct side of the neck (35). From the abstract of
the first scientific article on FN, published in a chiropractic journal by FR Carrick in 1997: “Cervical
manipulation activates specific neurological pathways. ... and [it] ...may be associated with an increase
or decrease in brain function depending upon the side of the manipulation and the cortical
hemisphericity of the patient”. The potential effect of the manipulation can, according to this first
article on FN (35), be extraordinary, as this quote from the Discussion section indicates: “It is also
suggested that the benefits of spinal manipulative therapy are not limited to musculoskeletal or
neuromuscular conditions suffered by the humankind and that clinical results reported attributed to
spinal manipulation occur as a consequence of the integration of variables that sum to promote
human brain function. Clinicians who use spinal manipulative procedures should realize that these
procedures may be associated with an increase or decrease in brain function dependent upon the
previous hemisphericity of a patient and the side of the neck that is manipulated.”

First written contributions to the rationale and perspectives of Functional Neurology - the doctoral

thesis

However, the first published description on FN, as developed by Carrick, appears to have been in his
doctoral thesis submitted in 1996 and copyrighted in 1997. It is relevant for this topic, as it reports
on the same experiment as the one presented in the first article on FN published in a chiropractic
journal (on the blind spot and its importance in SMT) (35). This thesis purports that knowledge of the
blind spot diagnosis and the concept of hemisphericity can have considerable educational
consequences for humankind. We have summarized this thesis to the best of our ability, in Additional
File 3.
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Clinical approach — diagnosis

In FN, diagnosis of, sometimes subclinical lesions, seems to be based on neurological tests that may
be used in clinical situations, for which these tests are usually not indicated, and they may be
interpreted in different and more subtle ways than in mainstream neurology (29, 42). In this way, FN
practitioners may perform testing that would not be indicated with results and interpretation that
differ from mainstream neurology. A person knowledgeable in FN is also, supposedly, able to
determine if dysfunctional neurons and structures are abnormal because of over- or under-
stimulation (29, 42).

A list of structures and functions that are targeted or tested during FN examination is provided in our
recent scoping review ((29), table 3), including for example: the spinothalamic tract, the dorsal
columns, myotomes, muscle tone, various reflexes, the cranial nerves, various vestibulo-cerebellar
tests, such as the Romberg, Finger-to-nose, eye movements, balance assessment, brain lobes (eye
movements, blind spot mapping, gEEG), basal ganglia, the autonomic nervous system, and cognition.

These structures/functions may be examined regardless of the condition, such as for simple spinal
problems but also for conditions with other pathological backgrounds such as neurodevelopmental
problems. Because the FN diagnosis, and not the pathology itself, drives the appropriate FN
treatment selection, it is possible that two patients with very different pathologies and complaints
will receive the same treatment (29)

Clinical approach - treatment

According to the information we obtained, the FN treatment approach consists of various stimuli,
including spinal manipulation (SMT) (29) that are said to benefit dysfunctional nerve cells and
structures associated with these cells [4]. Thus, according to FN, SMT can have a healing effect on
brain cells. This concept seems to be accepted also outside of the Carrick Institute, thus seminars are
even available for chiropractors on ‘how to adjust the brain’ (44).

In additional to spinal manipulation, other types of stimuli are also provided (e.g. visual, tactile and/or
auditive stimulation). Eye movement exercises were, for example, given in a study on stroke patients
(45) and also a spinning chair that can provide movements in multiple planes (46). The spinning chair
has received media interest (47) and was tested in a government funded study (more about this
further in the text under ‘Critique of Functional Neurology’).

According to the FN approach, stimuli must be provided carefully with emphasis on side of the body
to be treated and the nervous system structures to be influenced (i.e., targeting of clusters of
dysfunctional nerve cells). The amount of stimulation is also governed by the degree to which these
cells are thought to be under- or overstimulated, as misjudgments may lead to adverse effects (39,
42, 48).

Clinical approach - indications for treatment

It is claimed that it is possible to treat successfully many varied conditions, such as chronic

musculoskeletal disorders, symptoms related to traumatic brain injuries, neurological diseases or

disorders  (including  neurodegenerative  diseases),  psychiatric  disorders  (including
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neurodevelopmental disorders), and various neurologic and non-neurologic isolated symptoms.
These are almost all conditions generally considered difficult to improve, for which reason FN may
bring hopes to both clinicians and patients. For a more detailed list of indications, see Table 2 in the
scoping review (29). In France, and probably in other jurisdictions, some of these conditions would
be outside the legal scope of practice for many chiropractors, such as in France (49).

Clinical approach - outcome

According to interviews with Carrick, patients can expect to reach their full potential and perhaps
more with his treatment (50). In fact, he claims that the treatment may even be preventive of future
brain injuries (48) The treatments have been reported to result in improvement or full recovery for
many different types of conditions (table 6 (29)). These reports were not based on well-controlled
clinical trials, though.

The scientific basis for treatment outcome

Functional Neurology described as mainstream and evidence based yet original

FN is taught at private seminars rather than in public universities and hospitals, thus not easily
defined. Hence, in a book review of the Beck text on FN (28), it is stated: “...this book will be the first
time that the technique has entered the wider domain, and the first time that it has come under any
degree of scrutiny.... this is its weakness: it is very difficult to know what is generally accepted in the
wider medical community as being ‘fact” and that which remain ‘hypothetical’ and in the realms of

”m

‘functional neurology” (51). In other words, there seems to be an entanglement of concepts and
terminology between the FN interpretation and mainstream medical neurology that makes it difficult

for people, who are not experts in its various areas, to distinguish between the one and the other.

Nevertheless, according to Carrick, the various therapies used in FN are: “backed by randomized
controlled trials, meta-analyses or clinical trials” (50). Although this may be true for some or perhaps
many of its numerous therapies (52), there are still conspicuous aspects of FN that may give rise to a
closer study of the scientific foundation of FN.

This mixture between the well accepted neurological aspects described in FN and the seemingly
original combinations of these is addressed by Carrick, when he describes FN like this: i) “Everything
we do is based on scientific evidence. We use the same exercises others use, the same diagnostic
parameters, but we differ in how we combine them” (47) or ii) “We don’t do anything that is really
original in our work. We just combine things that other people have done in a different fashion”. (53)

Lack of evidence for treatment outcome

Since there is a published literature on FN, it was possible to study its clinical utility. In two critical
reviews, we found that the FN literature primarily consists of case reports and case series without
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control groups. Specific critique of FN, therefore, refers to the absence of evidence for treatment
effects. In the relatively few FN studies with control groups, the quality of the research methods is
poor, limiting any firm conclusions on the effectiveness of FN treatment of the many conditions it
purports to benefit. Trials on the effect on the brain with spinal manipulation also failed to unearth
any evidence in favor of this claim. For more information and references see Additional File 4.

At this stage, when considering the totality of the retrieved information, it would be possible to
determine if it is relevant to continue to step two, as reported below.
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Step 2: Epistemology

The full picture of the scientific validity of a clinical approach includes understanding how it gained
its body of knowledge. The epistemology of FN can be gleaned by investigating its historical
background, including how the concept under scrutiny was developed and the background of the
developer. Information on this subject can often be obtained through Wikipedia, Linkedin,
ResearchGate, websites and interviews of the main proponents. This approach will make it possible
to add more information on whether the new concepts, when developed, were i) well aligned with
other research in the field of neurology, and ii) likely to have been based on high quality research. It
is also useful to explore iii) whether the technique changes its basic concepts over time, and iv) if it is
disseminated by experts in the field. In addition, it gives a hint to the v) scientific credibility of the
developer.

Typically, dissemination of ‘new’ chiropractic techniques is through private seminars. The type,
contents and qualifications of those who lecture can help determine if there are any signs of pseudo-
science, particularly determining i) if it is out of alignment with other research, for example by
proposing extraordinary results, ii) if the evidence of effect of treatment is based mainly on case
reports than on studies with control groups, and iii) if the qualifications of the persons are such that
they are unlikely to be qualified to critically review the literature on the topic. The latter point is
obviously dependent on the intellectual capacities of each individual, which may be such that this
ability does not require a research education. Nevertheless, the proportion of persons with PhD
degrees is probably a reasonable measurement of the level of critical capacities in the lecturing corps
of an organization, and, more so, if they are attached to a scientific/academic environment. It seems
likely that a revolutionary new therapeutic technique would strongly attract members of the scientific
community (PhDs) no matter what the qualifications of the originator were. In other words, we would
expect that a successful therapy in existence for several decades, like FN, would have a strong
scientific team in place around it, conducting high-level research. In the present example, we
concentrated on the Carrick Institute, as it has been shown to be the major center of dissemination.
We therefore also sought information on the academic background of its major proponents and
investigated also the dissemination of FN in the later years. This included a description of the courses
and diplomas provided in this area.

The early development of Functional Neurology

According to Carrick, FN is “bathed in, birthed in and growing in an evidence-based paradigm”(50).
Therefore, since the scientific output in FN has been insignificant, we turned to its scientific origins.
In aninterview, Carrick describes FN as “...an old story from the 80s or so” (50). In an in-depth podcast
interview (54), Carrick gives the impression of having initiated FN based on neurological material
presented in his chiropractic undergraduate program, a special interest in neurology and the
experience in a successful clinic with many difficult neurology cases referred to him from all over the
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Dissemination of Functional Neurology to clinicians

Carrick’s curriculum vitae (55) lists him having given more than 50 lectures and presentations prior
to 1997 (i.e. the year of publication of his first article on this topic). The vast majority were intended
for chiropractors; thus, we presume that they were mainly on the topic of FN. The exact starting
point for the dissemination of FN is not clear, but it was probably during the late 1970s (54) and
was taught as early as the 1980s (56).

Today, FN is disseminated primarily in a closed forum (i.e. mainly in private seminars). Under normal
circumstances, there are regular live seminars at the Carrick Institute in Florida or, presently,
reported to take place in 36 other cities all around the world, or/and via online seminars (57). But
there are also other chiropractors travelling the world, providing seminars to the chiropractic
profession on this topic. Own experiences (MD and ALM) indicate that lecturers, including Carrick,
rely heavily on case reports, sometimes in video form, and demonstrations using members of the
audience.

The Carrick Institute provides many and varied types of courses. In October 2020, courses were
advertised for the USA, Canada, the Netherlands and Norway, and presently (autumn 2020) the
COVID-19 pandemic seems to have triggered an increased use of internet-based courses. The courses
are clearly and attractively presented on the internet and cover a wide spectrum of topics. For
example, as can be in Additional File 7 (58), three selected courses include the study of, respectively,
i) biomechanics,/neurology, ii) /nutrition, and iii) psychological awareness through an art-museum
approach.

According to the interests of each practitioner, the Carrick Institute suggests a list of seminars. For
example, for those interested to learn more about “the relationship between chiropractic and clinical
neuroscience”, the Carrick Institute recommends five programs (each consisting of 1 to 23 modules):
« ReceptorBased Essentials », « Pain Reset », « Clinical Neuroscience », « Brain Based Adjusting », and
« The Clinical Neuroscience Behind the Subluxation & Chiropractic Adjustment » Based on the
information available on the website of the Carrick Institute, participation in these five programs
costs between 15 820 and 19 769S. This cost depends on i) the time of registration (early bird prices
are proposed) and ii) whether each module is taken as part of a “package” or individually.

Completing the entire course qualifies for attainment of a qualification called Diplomate of the
American Chiropractic Neurology Board (DACNB). For the practitioners who want to pass the DACNB,
a “ post-doctoral program in neurology of at least 300 credit hours from a chiropractic college,
university, institution, foundation or agency whose program is approved by the continuing education
committee of the Commission for the Accreditation of Graduate Education in Neurology (CAGEN).”
has to be completed (59). To prepare for this exam, the Carrick Institute suggests the following
seminars: “ReceptorBased Essentials”, “Pain Reset”, “Clinical Neuroscience Program” and “Clinical
Neuroscience Board Review” (60). However, in order to reach the total of hours required, it seems
possible to attend to any seminar of the programs they proposed. Still based on the information
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provided on the Carrick Institute website, the 300 credit hours cost between 8 980 and 14 378 S. The
cost depends on i) the selected seminars (some are more expensive than others), i) the time of
registration, and ii) whether each seminar is taken as part of a “package” or individually.

Scientific/academic background of lecturers and instructors at the Carrick Institute

Academic background

In January 2020, the Carrick Institute website contained a list of 65 persons (including Carrick) with
various academic degrees/diplomas/certificates/fellowships, involved with lecturing at its seminars.
Of these, 56 were chiropractors, 46 held a diploma of the American Chiropractic Neurology Board
(the DACNB diploma), which indicates that their background is in FN. In all, 23 were fellows of the
American College of Functional Neurology (FACFN). Most lecturers listed 1-3 academic degrees. In
October 2020, at least three held a medical degree and six had a PhD degree, of which some had
published. For information on their academic affiliations, please refer to Additional File 8.

Step three: Dissemination of own research and peer review scrutiny

In this article we provide an example on how to proceed when faced with new or unusual clinical
concepts, where there might be a doubt of whether they are rather avant-garde or pseudoscientific.
Hence, we covered the points listed in Table 1 regarding the scientific value. As a result of this work,
we collected information on the evidence of treatment outcome. This has been published as two
critical reviews (36, 37) and one systematic critical review (38). Descriptive information has been
published in an extensive scoping review (29).

Lectures have been given on this topic in a chiropractic undergraduate course by the present authors.
Further educational material based on the findings in this project will be prepared upon request from
external groups (teaching institutions, associations, policy makers etc.)

Presentations and participation on discussion panels on this topic will be proposed in the future to
chiropractic associations and seminar organizers.

DISCUSSION

New and potentially attractive and useful clinical methods are popular with clinicians. The use of
accepted concepts still needs confirmation when applied in new ways. Thus, when new and promising
clinical observations result in a novel theory, it is useful to document treatment details in case
reports. However, clinical application of any new approach requires ‘proper’ evaluation to ensure
that it is both safe and effective. These judgments require more than anecdotal evidence. Clearly,
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critique should take such concepts into account and be based on systematic and transparent
documentation and not on mere claims.

Therefore, we present a method to investigate the clinical utility of such new clinical methods,
particularly useful when they are mainly propagated through private seminars with only limited
published information. Overall, we succeeded in collecting the type of information we intended to,
although this was not always easy. Below we elaborate on some methodological issues that we
consider useful information for others who wish to continue this type of work.

Methodological considerations

Before embarking on this type of project, there is a need for a research plan, a clear division of tasks,
an access to experts in some areas covered by the technique, some library assistance, funding for
participation at seminars and for research time plus the ability for researchers to meet and confer at
regular intervals. The work can be time-consuming, tedious, and it may suffer setbacks, and,
therefore, even potentially depressing, for which reason it is recommended that it be divided
between two or more teams. Importantly, this should also make objective interpretations possible
followed by discussions if disagreements arise.

Data collection — informants

The collection of data for this work has taken several years, which shows how difficult it can be to
obtain information on these types of clinical approaches, when they must be confirmed from several
sources. The major obstacle to the gathering of information is that the body of knowledge often is
provided orally or through course material provided at private seminars. Further, proponents and
people who have attended such seminars tend to be protective of the information and reluctant to
divulge whatis being presented, referring to, for example, the financial aspect of the courses, i.e. that
it would be unfair to obtain information outside the commercial set-up of the program. This raises
an area for future research, that is, the conflict of interest between public health and proprietary
treatments as well as the fee-for-service model of care provision.

Nevertheless, there might be willing informants, mainly academics and researchers, even though
they may prefer to remain anonymous. Such persons can provide background information about the
origin and dissemination of the technique based on own experience and encounters and may help
by providing written information obtained at seminars or via the Internet on topics that they know
are of interest to the researchers. It would be necessary to search for informants in one’s network. If
the prescriptive technique under investigation has an obvious commercial aspect, the major
proponents would be unsuitable sources of information. This process would probably have been
easier for us, had we not been situated in Europe with some internetinformation from the US blocked
for access and without direct contact to the main players.
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Data collection — other sources

As prescriptive techniques may operate using ‘alternative’ epistemological concepts and paradigms
of health and disease, it is possible that there are few or no publications obtainable via the usual
library sources. Publications may also use a vocabulary that is unusual and hence key words would
be difficult to establish. In the case of FN, publications exist but the words ‘functional neurology’ are
not used, and if, as is the case for FN, the technique has no real limits to the areas of indications, then
a search with the usual PICO (population, intervention, comparison, outcome) approach would not
be worthwhile. In our case, we counteracted this problem by using a journal specialized in FN, and
thereafter by searching for all literature published by the founder, using several combinations of his
name and initials. Researchers wanting to enter this area, should thus consider identifying the main
promotor(s) and course presenter(s) and look for information not only on Scopus, Pubmed etc. but
should also search ResearchGate and the Index to Chiropractic Literature, as they arelikely to include
grey literature..

In addition, it would be necessary to search information on the Internet, including the Wayback
Machine, which we used for having access to older versions of different websites, e.g. of the Carrick
Institute. YouTube, LinkedIn and Wikipedia (including also old but deleted entries). Other important
sources are the websites of the main promoters, as they usually include information to potential
patients.

The use of multiple sources is necessary if a topic lacks transparency. For example, to understand the
indications to treatment, we sought information from i) the Carrick Institute website, ii) websites of
chiropractors advertising themselves as functional neurologists, iii) a textbook on FN (28).Since they
all provided similar information, we were confident that we achieved saturation and obtained an
accurate picture of the indications to treatment.

Data organization

The collection of data involves many types of information from numerous sources, and these must
be saved and organized through a systematic filing system, to make them accessible. It is also
important to note the source of information and when this is found on the Internet, to including date
of access and to make a screen shot, as information can be removed from the Internet and websites.
When information has been removed, it is often possible to use the Wayback machine to retrieve the
removed texts. However, one needs to know where to go to look for it. E-mails on the topic should
also be kept in a special file, as well as a list of informants and useful addresses.
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Data extraction and interpretation

One source may include interesting information for various topics. Therefore, data extraction will
often take place several times from the same documents, but at different times.

After a while, it may become apparent that there is more information than can be used in a
publication, for which reason, it will be important to state (or restate) the objectives of the review
very precisely and to decide on what types of information to exclude due to lack of space.

When researchers are faced with statements that appear exaggerated or unscientific, it is important
to attempt to turn off the negative bias that this inevitably will cause. Reporting of data must
therefore be as neutral as possible and interpretation cautious, always assuming that information is
not willfully incorrect.

To avoid interpretation errors, it is probably better to extract exact citations, clearly indicating their
sources, than to attempt to clarify their meanings, leaving it up to the reader to make his/her own
final interpretation.

Data reporting and publication

It would be useful to include external researchers in the reporting team, to ensure objectivity and
relevance of the material. Nonetheless, the publication of articles that are not totally supportive of
prescriptive techniques may result in some animosity, even if the authors made attempts to select
every word very carefully. Practitioners seem to invest emotional identity in their technique systems.
This may be through the confirmation bias present when a practitioner’s patients seem to get better
with their technique, through financial interest, or through an emotional resonance with the methods
in the technique. In any case, it is important to be cautious, because feelings can easily be hurt among
technique system proponents. Attacks and harassments have been reported in researchers dealing
with potentially pseudoscientific research (12),. Also, editors and journals may be reluctant to publish
this type of information from fear of attacks and/or harassment. Hopefully, as the profession
matures, discussions will eventually center more on the topic and not on shooting the messenger.
Nevertheless, presently it is probably prudent to have texts vetted both by ethics committees and
lawyers before publication.

Strengths

The success of this study approach appears to rest on two pillars: the access to information and the
objectivity of the investigators. Modifying the existing system developed by and acknowledged world
expert, Lillienfeld gave us a solid foundation for our approach to differentiating scientific from
pseudoscientific therapies. We believe that through our somewhat extraordinary measures (e.g.
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Additional File 1. Summary of answers provided during interviews with four chiropractors who extensively use Functional

Neurology (FN) in their practice

Questions to participants

Informant 1

Informant 2

Informant 3

Informant 4

Since when have you been using
FN in your practice?

-Started in 2002 with some
chiropractors who practiced FN
-Since 2004 with the guidance of
the Carrick Institute

1999

Started in 1994

Started in 2007

Where did you take your
courses in FN?

The Carrick Institute

The Carrick Institute

The Carrick Institute

- Started at The Carrick Institute
In 2007, it was the only
organization to propose FN in
Europe at that time.

- Since 2016, have attended a
course with “the Functional
Neurology Seminars”

How many courses did you
take?

-40 courses in live
-Others were taken on DVD

-300-350 hrs before obtaining
the diploma

-Has an additional 1000hrs of
training with the Carrick Institute
-Mentions that many choose the
seminars conducted by FRC
himself, even if it they are
difficult to follow

-24 seminars (about 350 hrs)
-Thereafter attended seminars
on a more specific topic
(children’s neuro-developmental
disorders)

- 8 seminars (150 to 170 hrs) with
the Carrick Institute

- 1 seminar with Functional
Neurology seminars

-It is possible to learn this also
online

(reported in this table by topic)

-Traumatic Brain Injuries:
diagnosis and treatment
- Function of organs

(diagnosis, treatment)
-Functional Neuro-Orthopedic
Rehabilitation

disorders
-Traumatic brain Injuries
-Neurodegenerative disorders

What are the names of the -Neuroanatomy The most recent were in the -Neuranatomy Carrick Institute:
courses you have taken? -Diagnosis areas of: -Pain -Neuroanatomy
-Treatment -Traumatic Brain Injuries -Children’s neurodevelopmental | -Eyes movement

-Organic function
-Pain
-Peripheral nervous system

-Pain -Nutrition
Courses can be taken in live or -Neurochemistry Functional Neurology Seminars:
with DVD -Neurodegenerative diseases
-Peripheral vestibular system and
cerebellum
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Did you have to take the
courses in a special order?

(The question was not asked)

(The question was not asked)

-There is no special order

-The Carrick Institute courses are
intensive, with a lot of
information. It might be difficult
to understand fully.

-Nowadays, the lecturers are
more pedagogic and the courses
then become easier to follow.

The question was not asked but this
information was provided
elsewhere:

Modules are independent, the is no
special order.

Did you have a diploma in FN?

-The DACNB, consisting of two
parts, a written and a practical.
-Described as a very difficult
exam, which is independent
from the Carrick Institute

The DACNB, consisting of a very
difficult exams of 13 hours
(written and practical parts) over
2 days

-The DACNB, in 1997

-Before passing the exam, made
three attempts after 500 hrs of
training

-Since 1997, each year, takes
two to six courses and reads a
lot of research papers

-Courses can also be taken
online

-No

-Courses taken at the Carrick
Institute and with the Functional
Neurology Seminars are recognized
as a prerequisite to sit for the
DACNB diploma.

After your training, how long
did it take to use FN in your
practice?

Immediately after few seminars

After 3-4 seminars it was
possible to use some clinical
tests in practice.

-FN is a new approach with a
new way to analyze and examine
the patient.

-It can take time

-It is not possible to use FN
concepts immediately. However, it
is possible to work on some points
of each seminar in the daily
practice.

-For each seminar, you need to
work 2-3 weeks to understand and
use it.

In FN, what do Gerry Leisman
(GL), Robert Melillo (RM), Datis
Kharrazian (DK) and Brandon
Brock (BB) represent? Are they
people using FN as taught by
Carrick, or are they using some
modified approach to FN?

They all have a common base,
but they are specialized in
different areas, for example, RM
in children’s neuro-
developmental disorders

and DK in nutrition.

-They have 80% of their
concepts in common with FRC.
-RM, DK, BB include nutrition in
their approach and RM deals
with behavioral functional
neurology.

-They are former disciples who
are specialized in some specific
fields: RM in children’s
neurodevelopmental disorders
and DK in nutrition.

-DK et BB have a more global
approach, less focused on the
clinical exam and more on the
function of the different parts of
the brain.

-With DK and BB, the
‘hemisphericity’ concept (central
for FRC) is less present.

DACNB: Diplomates of the American Chiropractic Neurology Board
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Additional file 2. List of conferences and seminars on FN that the authors have
attended

Prior to a series of lectures provided by the Carrick Institute in Paris, a ‘teaser’ (no fee) was
given by FR Carrick in a private chiropractic clinic (“Simply Professor Carrick”), 25 October 2016
which was attended by the first and second authors (MD and ALM).

At about the same time, on October 27, 2016, FR Carrick was co-presenter at a meeting
organized by the company SuriCog given at I'Institut du Cerveau et de la Moelle Epiniére, Hbpital
Pitié Salpétriere, Paris, presenting a research study and a case for about 45 minutes in 2-day
seminar, announced in the program as: “Eye movement training and change in the qEEG and
NIH stroke scale in subjects suffering from acute middle cerebral artery ischemic stroke,
presented by Pr Frederick R Carrick, Harvard Macy-MGH Institute of Health Professions,
Massachusetts. ”. The presentation included both information from a published study and the
presentation of a different type of case. The topic of the seminar was: “Désordre
Occulomoteurs”, 27-28 Oct 2016.

Thereafter, MD and ALM attended 4 seminars in Paris organized by the Carrick Institute, two
presented by FR Carrick:
“826: Head and Neck Movements and Brain Function: An Introduction to Neurology for
Chiropractors”, 25-26 February 2017; and
“824: Clinical Applications of Joint Manipulation”, 10-11 June 2017,
and two seminars presented by D Clark:
“801: Neuron Theory & Receptor Activation”, 22 -23 April 2017;.and
“802: Neuromuscular Applications”, 01-02 July 2017 in Paris”.

In addition, they attended 2 seminars of the series “Adjusting the Brain” given by the
chiropractor Patrick Freud (independently of the Carrick Institute):
“l’ajustement neurologique de la subluxation et son impact sur le cerveau”, 6 May 2017 in
Paris (ALM) ; and
“La neurologie chiropratique : de 'examen au traitement”, 10 March 2018 in Paris (MD and
ALM).
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Additional File 3. A summary of the PhD thesis: “Neurophysiological implications
in learning” by FR Carrick, Walden University 1996, UMI Number: 9713635

Lay out of thesis

The thesis consists of 225 pages divided into five chapters, including a review on the history of
learning and some information on brain function, a lot of which is devoted to statements on
various concepts and hypotheses relating to e.g. some brain centers, cognition, and their
proposed relevance for learning and education. Also, the importance of genetics and individual
cells is discussed extensively. Thus, a returning theme is the importance of the brain in learning
including that of the embryo and the cells, with statements such as: “The only way to
understand human learning is to study the individual development of learning from the cellular

level” (p.36). We found the text rich in detail and often difficult to follow.

Purpose of thesis

From our reading we understood that the central purpose of the study in the thesis was to
provide educators with “an instrument to observe and record changes in human perceptual
brain activity in a new noninvasive, nonpharmaceutical application” (p 17) making it possible to
“measure the function of the brain” (p.162) and to provide “a vehicle to accentuate the learning
process” (p.7). This ‘tool” is the measurement of the blind spot, which when asymmetrical
indicates that part of the brain is not functioning optimally (our interpretation). According to
FR Carrick: “Educators must have a tool to reveal the epigenetic effects of the environment
upon the genotype” (p.9). The concept of ‘hemisphericity’ is central in this work. i.e. what we

interpreted as an imbalance between the two sides of the brain.

The rationale for the research

It appears that FR Carrick wishes to provide educators with insight into neuroscience in a way
that has previously not been attempted: “The fields of education and neuroscience have

developed independently primarily due to technological restraints and perhaps to an inability to
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develop a linkage between the two disciplines” (p.8). This appears to be an important new
avenue to take because educators must have a mechanism to “develop a methodology of
instruction or exposure to maximize learning” (p.18). This should be done by using a “tool that
will enable them [educators] to quantify the brain activity that is associated with human
perceptual change and learning. No such tool has been available.” (p.17). Specifically, it is stated
(on p.152): “Teachers must be able to direct particular learning to the hemisphericity of the

individual and the unique learning needs of the person.”

The topic of hemisphericity is extensively discussed, explaining that even the relationship of an
infant and its mother is depending on whether a child is cradled by the left or right hand and

the mother’s hemisphericity (p.151).

The purported association between physical characteristics and traits and learning and memory
is also discussed, citing a study reporting on 11 expert translators, of which “10 had a straight
nasal septum and right unilateral inferior turbinate hypertrophy.... The one-tailed binomial test
was extremely significant (p<.0000001)” and it is stated that it had been suggested that this
anatomical finding “may predict excellence in second language acquisition” (p.5). We
interpreted this as an example of how the hemisphericity (or absence of) can also be detected

anatomically.

Clearly, according to FRC, hemisphericity has substantial consequences also in ordinary life.
Therefore, (our interpretation) it is important to know how to identify abnormalities of the
brain balance, to understand its consequences, but also to be able to provide the brain with
appropriate inputs, because, apparently, appropriate external stimuli (our interpretation:
probably of any kind) can have a beneficial effect on the function of the brain but inappropriate

external stimuli (our interpretation: probably of any kind) can have a detrimental effect.

The instrument to measure the blind spot and link with optimal function of brain

The size of the blind spotis measured using paper and pen, described to be a new “noninvasive,
non-pharmacological methodology to prevent conflict within individuals and their society”

(p.216).
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This instrument/vehicle/tool to detect blind spot abnormalities consists of the detection of
asymmetries of the blind spot, which is useful because it is said to indicate both “laterality” of
the brain and sub-optimal brain function. Thus, an asymmetrically large blind spot is said to
result in a small “cortical perceptual map” and (our interpretation) reduced brain function in
one of the hemispheres of the brain. This instrument is said to have been “developed in this

research to measure specific brain function” (p81).

The impact of spinal manipulation on the size of the blind spot

The size of the blind spot is said to change in a predictable manner after external stimulus,
described variously in the Abstract as: “stimulation of environmental stretch receptors”, “minor
environmental  stimulation”, “multimodal environmentally  dependent intrathalamic

nou

projections”, “specific proprioceptive environmental stimulation”, and “stimulation of primary

afferents”. This stimulus is also described as “..afferents (a system of nerve cells that
communicates between the environment and the brain) about the second cervical motion
segment were stimulated by stretch...”(p.18) and as a “stimulus with the investigator’s thumb
over the 2™ cervical motion segment” (Methods section). In the Result section it is also
described as an “environmental procedure” (p.185). We noted that in the ‘blind spot’ article
(described previously in the main text), which is based on the thesis, the terms “manipulation
of the cervical spine”, “spinal joint manipulation”, and “the second cervical motion segment was
reduced” are used (ref blind spot), i.e. there were multiple synonyms for the stimulus and the

terms differed according to the target audience (educators or chiropractors).

Twelve null hypotheses are tested relating to pre-intervention and post-intervention
asymmetric blind spot findings. These findings are hypothesized to depend on side of blind spot
asymmetry and side of intervention. We interpreted the intervention described in the
hypothesis section to consist of spinal manipulation to the upper neck (mainly based on our
knowledge of the published article on this topic). Rejected or accepted null hypotheses were
interpreted and explained. This corresponds to the reporting in the ‘blind spot’ article, for

which reason we assumed that both publications are based on the same experimentation.

The mechanism of these blind spot changes is explained in various ways, one of the most simple

being: “Changes in the size of the blind spot after manipulation of a teaching environment or
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environmental event should occur as a consequence of changes in synaptic summation at

thalamic neurons.” (p.78) However, we still failed to understand its meaning.

In the Result section, results are provided from the twelve tests reporting the associations
between the intervention and any subsequent changes of the size of the blind spot, whilst
taking into account the original asymmetry of the blind spot and the subsequent side of

stimulus.

Consequences of asymmetric blind spots

In Chapter 5 of the thesis, the potential consequences of these changes are explained, making
the reader understand (our interpretation) that blind spot asymmetries in individuals have a
consequence on how teaching should be carried out to improve learning. Various activities can
have a negative effect on the brain, if at odds with the blind spot diagnosis. One of the
explanations we found was: “A modality that is specific for one hemisphere may result in
retardation of the other hemisphere if not balanced by stimulation appropriate to maximize the

globality of brain function. Inappropriate experiences will result in brain damage” (p163).

The practical consequences of different types of blind spot asymmetries are further explained
to include how brain function could be affected by the placement of students in different areas
of the classroom (p.199), the use of specific stretching (p.196), and even the “degree of stretch
of muscles in the neck and thorax maintained by postural aberrancies or classroom confines will
affect human cortical perception.” (p.201). In other words, such minor details can apparently
have cognitive and learning repercussions both positively and negatively, depending on
whether the stimulus is provided ‘correctly’ or not, according to the blind spot mapping (p.202).
Thus “...this work has produced an instrument that allows educators to be more purposeful

change agents” (p.18).

The positive consequences were further explained in the following manner: “The results of this
study will empower educators to understand and record individual brain function and to
promote change at the individual and societal level.” (p.22) Whereas, in the article, the benefits
are described as a promotion and encouragement of “professional and societal change”,

without any mention of the role of the educators (REF blind spot).
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The significance of this insight appears impressive, as it is further stated: “The direction of
purposeful change in society as a consequence of new insights into brain function and learning
will free humankind from the bondage of antiquity that has hindered learning research” (p.7).
Itis also explained that “...The benefits to society of identifying an individual expression of brain
function which might be utilized as a fingerprint of perceptual comparison are multifaceted. The

benefits to educators will be monumental” (p9).

Our comments

We are unaware of the impact this research has had in the educational field over the past
twenty years, as it was outside the scope of this review to venture into that type of literature.
However, we note that the statements of implementation and consequences appear bold, as
i) the assumption that the size of the blind spot is a dynamic measurement of cortical function
may not be generally accepted, ii) the blind spot mapping used was not validated against some
other ‘gold standard’ test to see if it measures what it purports, iii) no additional controlled
studies were performed to verify if the use of the blind spot test would have an effect on
learning, and iii) no references were provided relating to the on effect on learning of seating

arrangements etc.

Some interpretation problems with text

We were unable to grasp all concepts in the thesis. From a section that relates to learning and
neurology we provide this example: “Environmental stressors that affect learning ought not to
be reported as a consequence of themselves. They evoke change as a consequence of their
dependency on the integrity of a constantly modulating and therefore developing human
physiological system” (p.15). Another example: “Human beings exist as a consequence of a
single cell; comprehension of the simplicity of singularity affords greater understanding of the

multiplicity of interrelationships of the products of that singularity.” (p.16).
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Our conclusion

In conclusion, it appears that FR Carrick’s published scientific beginnings relating to FN has little
to do with health care and is unrelated to the field of clinical neurology. We have assumed that
these findings were later simply applied to clinical cases in order to ‘teach’ the brain to function
better, according to the multimodal approach that is characteristic of FN. Perhaps this is what
is indicated in this citation from the discussion of the results: “It is also suggested that the
benefits of application of this educational tool are not be (sic!) limited to the classroom but will
benefit humankind in any application based upon the integration of variables which summate

to promote human brain function.” (p.208)
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ADDITIONAL FILE 4. Criticism against Functional Neurology

General criticism on the scientific background

Perhaps unsurprisingly, the brave claims in FN have also attracted skeptical critique, with
statements such as: “Chiropractic neurology appears to me to be the very definition of
pseudoscience — it has all the trappings of a legitimate profession, with a complex set of beliefs
and practices, but there is no underlying scientific basis for any of it” ...” It should be noted that
neurological symptoms are often especially vulnerable to placebo effects.” (1) and “[FN] uses a
jargon to portray an image of scientific respectability” and “Functional neurologists are
definitely practicing pseudoscience.” (2).

Evidence for treatment outcome lacking

Even if a method of treatment is based on some well acknowledged scientific concepts, it may
not make sense when put together in a ‘different’” way. Thus, the final proof lies in the effect of
the treatment (i.e. if the treatment is better than a sham treatment or at least better than some
other well-accepted intervention) and not in the sum of anatomical, physiological etc. scientific
facts that underpin the treatment.

A gap between the claims relating to FN treatment outcomes and the available evidence for
them was confirmed in a series of critical reviews of the literature. One review (3) dealt with
research articles published from 2011 to 2016 in a journal specialized in FN (Functional
Neurology, Rehabilitation, and Ergonomics) and a second (4) reviewed all published articles by
FR Carrick from his first publications until October 2018.

These two critical reviews of the scientific literature on FN revealed that most of the available
scientific publications were based on either discussions or reports of outcome studies without
control groups (3, 4). Those few studies that actually reported on treatment outcome and
included control groups, lacked scientific rigor and were subject to considerable bias. The
results reported in these studies could, therefore, not be used.

An additional search on November 19%, 2020, of PubMed and Scopus on the names “Carrick
FR”, “Carrick F”, and “Carrick Frederick” revealed 19 new publications in addition to those
included in the previous review. One was a letter to the Editor, in response to one of the afore
mentioned reviews (5). Of the remaining 18, 14 were unrelated to Functional Neurology,
dealing with topics such as reducing mental health stigma (6), gestational diabetes mellitus
management in Dubai (7), academic and psychological stress among adolescent in the United
Arab Emirates (8), mental health stigma in Muslim communities in Scotland (9), Hajj and the
mental health of muslim pilgims (10), contraceptive usage in the United Arab Emirates (11),
and the image of psychiatrists among medical students and doctors in the UK (12).

Université Paris-Saclay 187
Espace Technologique / Immeuble Discovery
Route de 'Orme aux Merisiers RD 128 / 91190 Saint-Aubin, France



Only four of the 18 reports related to, what we considered, FN-relevant topics. i) One described
eye movements in patients without traumatic brain injury and in those with traumatic brain
injury with various degrees of symptoms (mild, moderate, severe) investigating the clinical
validity of vertical smooth pursuit (13). ii) Another studied the validity of instruments used to
evaluate balance (14).iii) A third was a retrospective review of records in one center, comparing
saccadic eye movements before and after head-eye vestibular motion therapy (which included
a ‘multi-axis rotational chair’, some eye exercises, and simultaneous movements of the arms
and legs). We found it interesting that one of the included treatments was cervical
manipulation recommended to be performed on the opposite side of “the greatest eye
movement observed with coordinated head eye targeting of slow pursuit targets in the
horizontal plane”. The results for mental health and eye movements, were reported as having
“statistical and substantive significance” but there was no control group (15). iv) The fourth
study reported on the prevalence of Lyme disease in people with a chronic post-concussive
syndrome (16).Thus, none evaluated the outcome of any treatment using a FN approach whilst
including a control group.

The concept that spinal manipulation would have a positive effect on health via a positive effect
on the brain was not supported by the evidence, as concluded in a systematic review of 13
randomized trials (17). The reviewer team of that publication included experts on the various
experimental methods reported in the reviewed articles.

Critique in a governmental audit

A government-funded study conducted by the Brain Synergy Institute, led by Carrick, was
audited by the Office of the Inspector General of the Texas Health and Human Services
Commission in 2016. The topic of the study was the treatment of traumatic brain injury and
post-traumatic stress disorder in veterans using, among other things, a revolving chair. The
audit concluded that the outcomes were “only one half to one third the magnitude of
established treatment and the costs were many times higher”. In fact, the cost was said to have
been 15 times higher than established evidence-based treatment approaches. Critique was also
raised about poor research methods (e.g. no control group), lack of ethics permission,
unsuitable reporting, and inappropriate participant inclusion criteria. The audit resulted in a
demand for partial repayment of funds. [Office of Inspector General, Texas Health and Human
Services Commission: Audit of a clinical Research study to treat traumatic brain injury and post-
traumatic stress disorders in veterans (18); Further information about the economic
consequences for the Brain Synergy Institute is found elsewhere (19).
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ADDITIONAL FILE 5. Early and later academic background of the developer

FR Carrick — education

Information on the academic background of Carrick was found on a CV published, first in his
PhD thesis (1), and then on the Internet (2). According to this information, he attended the
University of Manitoba, Winnipeg, Canada, prior to his chiropractic course, graduating from the
Canadian Memorial Chiropractic College, Toronto in 1979 and attended a course in
Orthopaedics at the National University of Health Sciences in 1982 (at that time, the National
College of Chiropractic) and a course in neurology in 1987 at the New York Chiropractic College.
He obtained a PhD degree in 1997 (1) at the Walden university, Minneapolis, Minnesota. It was
performed in an educational department and was not examined by neurologists,
neurophysiologists or others with expertise in neurology. Instead, the thesis was assessed by
three professors in education and one in health sciences. In other words, this thesis did not
lead to a PhD in neurology but in education. He took a course in 2014 at the Harvard Medical
School (in Postdoctoral Clinical Scholar Research Clinical Trials (3)) and graduated from the
MGH Institute of Health Professions, with a master’s degree in education (MS-HPEd) in 2017.

Academic titles and affiliations

The titles Dr and Professor
For us, Carrick’s academic titles and various affiliations have not all been transparent. He has

often been referred to as ‘Dr’ or ‘Professor Carrick, the Carrick Institute’ (several refs also old
ones) and in 2017 used also the title Roland Blaauw Professor of Neurology. It appears that

these two professor titles have been provided by the Carrick Institute (Fig 1 business card).
On the other hand, according to information in 2017 about Dr. Frederick “Ted” Carrick,
described as a member of the Board of Directors of the Neuro Think Tank (4), he has “held
several full Professorships in Neurology at various institutions over the past 37 years”.
Wikipedia (accessed (11/10/2020) reported various types of professor positions (past and
present) at three chiropractic institutions (in recent years defined as universities), the Logan,
Life and Parker universities.
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MGH Institutes, Medical Education’, ‘Harvard Macy Institute and MGH Institute of Health
Professions’, and ‘Harvard Macy and MGH Institutes’

The title ‘clinical scholar’ referred to the participation in a paid course in research methods.
The participation in courses at Harvard University made it possible also to obtain a Harvard
forwarding address. Thus, in 2017, FR Carrick’s business card included the emblem of the
Carrick Institute but also two emblems, one of which appears to be that of the Harvard
university (5), and he used the forwarding e-mail address at Harvard (Fig. 1) for incoming mail.

b. Cambridge
A second emblem on his visit card resembles very much the one of Cambridge university (Fig.
1) (6), indicating a close relationship and even employment. This link seems to be through the
affiliation with ‘The Bedfordshire Mental Health Research Centre (BCMHR) in Association with
Cambridge university’. On his publications, Carrick sometimes refers to this as BCMHR,
University of Cambridge’ or even ‘Neurology, BCMHR, University of Cambridge, indicating the
presence of such a formal department.
Recently, this international network of people interested in mental health changed its name to
Centre for Mental Health Research. According to its website its aim is “To foster collaborations
between researchers/clinicians from both academic and non-academic backgrounds in subjects
related to Psychiatry” (7). Carrick is listed as one of its 30 ‘senior_research fellows’ and 13
‘research fellows’ from all over the world (8), a title bestowed to people who have been helpful
at conferences.
Confusingly, on ResearchGate Carrick has stated that this consists of a ‘position” (accessed
5/11/2020), i.e. indicating employment. Therefore, it is even more puzzling to see Carrick not
using this position, but is referred to as “Frederick Carrick [Harvard, USA]” on a program from
2015 for a presentation (“PTSD in combat veterans”) given at this center (9).

Most recent titles and affiliations

In 2017, three titles were used: i) Senior Research Fellow BCMHR in association with University
of Cambridge and ii) Clinical Scholar Harvard Medical School and iii) MGH Institute of Health
Professions (ref).

In 2019, the Carrick Institute website announced that he had “accepted two more faculty
appointments, both at the Rank of Full Professor: Professor of Neurology at the University of
Central Florida (UCF), College of Medicine, Professor at the Massachusetts General Hospital
(MGH) Institute of Health Professions.” (10). In November 2020, this could be verified for the
first position (11) but not the second, where he was listed under ‘voluntary staff’ (11).
However, in the five publications published between January 1°¢ till November 5" 2020, the
affiliations used were the ‘University of Central Florida College of Medicine’, ‘MGH Institute for
Health Professions, Boston’, and ‘Centre for Mental Health Research (CMHT-CU) in association
with University of Cambridge, UK’. The titles used were ‘professor’, ‘adjunct professor’, and
‘senior research fellow’, respectively, all three confirmed to be correct.
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Additional File 6. The early development of Functional Neurology according to

Carrick

First to publish

Carrick states (1) that the he, in 1997, was the first person to publish a study to suggest that
chiropractic treatment had an effect on the brain and not just on the spine, referring to the
article “Changes in brain function after manipulation of the cervical spine” (2). By observing
differences in size between the blind spots before and after treatment, Carrick concludes that
spinal manipulation has an effect on cortical function.

Doctoral thesis

Interestingly, the data presented in this article came from his PhD thesis (3):
“Neurophysiological implications in learning”, presented for a PhD in education in November
1996. Spinal manipulation is, in the thesis, suggested to have positive effects on brain function
in education with outstanding consequences for humankind.

Developments before publications

Influenced by art

However, FN was developed well before these first publications. In a podcast (1), Carrick recalls,
at some length, how some non-chiropractic influences assisted his development of FN. and
how, when he observed bizarre or twisted aspects in paintings, he would go back and study the
artists, to find that some of them suffered from ”terrible things”, which in turn, as we
understand it, should be considered the cause of the bizarre representation of reality on the
painting. He gives an example of a Renaissance painting of Jesus, who scratched his foot and
how there was dorsiflexion of the big toe, indicating a positive Babinsky test. He also recounts
having read and learnt much from old texts, such as those by Babinsky, Charcot and Golgi. He
mentions the classical literature and gives the example of the work of Homer (the lliad) and
descriptions in this book of various syndromes “of today”, such as movement sickness and
vomiting on sea voyages. He mentions that he had spent years studying such sources, but it
was not explained how these observations and descriptions helped develop FN.

Scientific methods in own clinic
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In the same podcast (1), Carrick states that he applied ‘scientific methods’ in his early work
(described as being based on evidence) because an appropriate neurological examination was
done, consisting of observations, followed by treatment, and re-measurements of the previous
observations to see what outcome was. If no change was observed, he concluded that the
approach had to be changed or stopped. Thus, he explains that in the early years, he conducted
his own personal scientific observations and that he had his own dissection laboratory. He
provides an example of a study in which he used electrodes attached to the legs of people with
Parkinson’s disease learning to walk. Such observations may undoubtedly have been of clinical
interest, and perhaps even suited for publication as case studies. It also possible, that the
development of FN was subjected to scrutiny in some other more rigorous manner, but none
of which has found its way into peer reviewed publications.
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Additional File 7. Courses advertised by Carrick Institute in 2020.

In October 2020, The Carrick Institute advertised for example this course (1): Brain-based
adjusting, 9am-6pm, 5299-5349. The following information was found: “This 1-day course
focuses on teaching how disturbances in body alignment promote dysfunction in the central
nervous system and how that dysfunction further promotes disturbances in body alignment.
Understanding how this two-way street will allow for improved clinical outcomes by the
application of novel adjusting paradigms in combination with other manual therapies Brain-
based adjusting combines many lines of literature into a concise model that describes in detail
how subluxations effect central nervous function as well as how the adjustment along with other
manual therapies effect that functionality. Significant correlates are made between the
vestibular, visual and proprioceptive systems describing how they work together to promote
optimum body alignment. Understanding these correlates gives clinicians the opportunity adjust
their techniques to maximize their effectiveness.

Topics covered: The neurological mechanisms of the chiropractic adjustment and other manual
therapies; Palpatory/assessment techniques congruent with current clinical neuroscience and
biomechanical theories; Biomechanical coupling and its neurological importance; How the
visual, vestibular and proprioceptive systems influence the subluxation and how to leverage the
use of those systems to maximize clinical ; Adjusting patterns for: cerebellar deficits, cortical
deficits, vestibular deficits involving the anterior canal, horizontal canal, posterior canals,
utricular deficits, saccular deficits; SNAGS (Sustained Natural Apophyseal Glides) and their
application; How to modify your own adjusting technique to accommodate the visual, vestibular
and proprioceptive systems.

A significant portion of time will be devoted to “hands on” applications. This a learn by doing
program and will involve covering areas of the neurological examine as well as adjustive
procedures. Emphasis will be placed on discussions surrounding the most appropriate
adjustment to the neurological findings observed.” (2)

Another example is a course in Clinical Neurochemistry and Nutrition. This course will “explore

the chemistry of the nervous system, how the chemical processes of the body affect brain and
nervous system function, and the ways in which the brain influences the internal chemical
environments. Attendees will learn clinical nutrition treatment strategies utilizing supplements
(vitamins, minerals, nutrients, botanicals) and diet...”(3)

Art-based observation and reflective practice skills for healthcare professionals. This program

“is grounded in a Harvard Macy approach to clinical education and skill acquisition through art-
museum based practices. Through small interactive learning groups, participants will develop
contemplative and reflective practice skills that can be used to benefit their patient
population.”(4)
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Additional File 8. Affiliations of persons listed as lecturers/instructors at Carrick
Institute

The Carrick Institute website reports having 64 lecturers. As it is unlikely that the Carrick
Institute employs 64 fulltime staff, we assumed that most of the faculty listed on the website
would mainly participate at the Institute in relation to seminars. It would therefore be expected
that a respected faculty with academic insights into the various topics they teach would have
an academic affiliation also outside of the Carrick Institute. Qur assumption was that most
academics with a research production would be found on ResearchGate, for which reason we
searched for information relating to university affiliations on all people listed under ‘faculty’ on
the Carrick Institute website. Our findings indicated that, apart from FR Carrick, in January 2020,
three persons seemed to be associated with a chiropractic institution i) Palmer Chiropractic
Research, ii) Life University, and iii) the RMIT University, Discipline of Chiropractic. One was
associated with South London Maudsley NHS Foundation Trust, two were affiliated to the
University of Wyoming, Department of Electrical and Computer Engineering. One was
associated with the Neuroscience Research Australia, Balance and Vision Laboratory. The
remainder could not be found on ResearchGate, had no academic affiliation indicated on
ResearchGate, or could be traced back only to the Carrick Institute i.e. with no external
academic affiliation.
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Annexe 6: Chiropractic conservatism and the ability to determine contra-
indications, non-indications, and indications to chiropractic care: a cross-
sectional survey of chiropractic students
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care: a cross-sectional survey of chiropractic
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Guillaume Goncalves'”* ®, Marine Demortier'”?, Charlotte Leboeuf-Yde'*** and Niels Wedderkopp®

Abstract

Background: While there is a broad spectrum of practice within chiropractic two sub-types can be identified, those
who focus on musculoskeletal problems and those who treat also non-musculoskeletal problems. The latter group
may adhere to the old conservative ‘subluxation” model. The main goal of this study is to determine if chiropractic
students with such conservative opinions are likely to have a different approach to determine contra-indications,
non-indications and indications to chiropractic treatment versus those without such opinions.

Method: An anonymous and voluntary survey on 3rd to 6th year French chiropractic students was conducted
between November 2017 and January 2018. Level of chiropractic conservatism (10 items) and the ability to
determine contra-indications (2 cases), non-indications (4 cases) and indications (3 cases) were evaluated through a
questionnaire. Answers to these cases were dichotomized into ‘appropriate’ and ‘inappropriate’ answers, as defined
by previous research teams and the present team. The level of conservatism was classified into four groups,
‘group 4' corresponding to the highest score. Descriptive data are provided, and bi- and multivariate analyses
were performed through logistic regression to test the associations between the level of conservatism and the
ability to determine the suitability of chiropractic treatment.

Results: In all, 359 of 536 (67%) students responded to the questionnaire. They generally recognized a number

of contra-indications and indications to treatment. However, they found it more difficult to identify non-indications.
The more conservative students were more likely to intend to treat their patients, even if this was irrelevant
(non-indications). For example, those who were most conservative (group 4) were much more willing than those in
group 1 to treat ‘chiropractically’ a 5-year-old child with no history of back pain or disease to prevent future back
pain (OR = 14.7) and also to prevent non-musculoskeletal disease (OR = 22).

Conclusion: It is concerning that students who adhere to the subluxation model are prepared to ‘operationalize’

their conservative opinions in their future scope of practice; apparently willing to treat asymptomatic people with
chiropractic adjustments. The determinants of this phenomenon need to be understood.

Keywords: Chiropractic students, Conservatism, Subluxation, Contra-indication, Non-indication, Indication, Survey
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Abstract

Introduction: S'il existe de nombreuses approches chiropratiques, deux types de chiropracteurs peuvent-étre
identifiés; ceux s'intéressant aux troubles musculo-squelettiques et ceux souhaitant prendre en charge aussi des
troubles non musculo-squelettiques. Il est possible que ces derniers adhérent au modéle conservateur de la
subluxation. Le principal objectif de cette étude est de déterminer si les étudiants en chiropraxie ayant ce type
d'opinions conservatrices ont une approche différente pour déterminer les contre-indications, non-indications,

et indications au traitement chiropratique, comparés a ceux n'ayant pas ce type d'opinions.

Méthode: Une enquéte anonyme et volontaire sur les étudiants en chiropraxie de 3°™¢, 4°™¢, 5°M¢ et 6°™¢ années
a I'Institut Franco Européen de Chiropraxie a été effectuée entre les mois de novembre 2017 et janvier 2018.

Le niveau de conservatisme (10 items) et la capacité a déterminer les contre-indications (2 cas cliniques), les
non-indications (4 cas cliniques) et les indications (3 cas cliniques) ont été évalués. Les réponses a ces cas cliniques
ont été dichotomisées en réponses « appropriées » et « non appropriées » comme il avait été défini par les
précédentes et I'actuelle équipe de recherche. Le niveau de conservatisme a été classé en quatre groupes, le score
le plus élevé étant celui du groupe « 4 ». Les données descriptives ont été rapportées, des analyses bi- et
multivariées ont été effectuées a travers des régressions logistiques. Le but étant d'évaluer s'il existe des
associations entre le niveau de conservatisme et la capacité d'avoir une décision de prise en charge adaptée.

Résultats: 359 sur 536 étudiants (67%) ont répondu au questionnaire. lls reconnaissent correctement quelques cas
de contre-indications et d'indications au traitement chiropratique. Cependant, il leur est plus difficile de détecter les
non-indications. Les plus conservateurs d'entre eux sont plus sujets a prendre en charge les patients, méme si cela
n'est pas nécessaire (non-indications). Par exemple, les plus conservateurs (groupe 4) sont plus enclins, comparés

a ceux étant dans le groupe 1, a prendre en charge en chiropraxie un enfant de 5 ans n‘ayant jamais eu de
douleur ou maladies pour prévenir I'apparition de douleurs rachidiennes (OR = 14,7) et de maladies non musculo-
squelettiques (OR = 22).

Conclusion: Il est préoccupant de constater que les étudiants qui adhérent au modele de la subluxation soient
préts a intégrer ces opinions dans leurs futures prises en charge; souhaitant proposer des ajustements
chiropratiques aux patients asymptomatiques. Les déterminants de ce phénomene se doivent d'étre compris.

Mots clés: Etudiants en chiropraxie, Conservatisme, Subluxation, Contre-indication, Non-indication, Indication,

Enquéte
u

Background

Dual model in chiropractic: A scope of practice issue

In countries where chiropractic is regulated by law, it
is generally accepted as a profession that deals deals
with musculoskeletal conditions [1]. Therefore, chiro-
practors working in such jurisdictions, who also claim
to prevent or treat non-musculoskeletal conditions,
may break the law.

Chiropractors practice in several ways but one distinc-
tion relating to this issue is the separation between
chiropractors who focus mainly on musculoskeletal dis-
orders and those who state that they are unconcerned
about patients’ presenting complaints, because they de-
tect and remove ‘subluxations’ of the spine through
chiropractic ‘adjustments’ [2]. These subluxations, it was
claimed already a century ago, may have a detrimental
effect on health [3] and their removal may, according to
those beliefs, positively impact the prevention or recov-
ery from many types of diseases, in addition to those of
the musculoskeletal system [3]. Some chiropractors still
adhere to this model [4, 5]. In this article, we shall call

Université Paris-Saclay
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the first group of interest ‘musculoskeletal’ and the
second group ‘conservative’. According to the Oxford
dictionary, ‘conservatism’ is a commitment to traditional
values and ideas with opposition to change or innovation
[6]. This term does, therefore, in this article, not refer to
a political conviction, it merely describes an approach to
traditional chiropractic values. Although many ‘conser-
vatives’ claim they are not treating illnesses directly, they
will by definition be accepting patients who either wish
to preserve good health or receive treatment for various
non-musculoskeletal disorders. It is therefore fair to
state that this group of chiropractors may deal with
patients with a broader scope of conditions than the
musculoskeletal group.

With regard to the subluxation (also called by a variety
of other labels such as ‘fixation’) has not been shown to
measurably exist and to our knowledge, there is no
objective method to detect it before a spinal problem
arises. In addition, according to a recent systematic
critical review of the chiropractic literature which reviewed
some research on the topic, there is no acceptable evidence
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supporting the concept that chiropractic adjustments can
prevent the development of non-musculoskeletal disorders
[7]. In fact, according to this systematic review, the only
two articles of acceptable standard showed that this was
not possible. Similarly, another review concluded that
there is no evidence in favour of the successful treatment
of non-musculoskeletal conditions using chiropractic
methods [8]. The ‘conservatives’ are therefore pretending
to treat something that is not easily captured and claiming
to have an effect that has not been shown to occur.

This conservative approach was commonly accepted
in the early years of chiropractic but it is not officially
approved in modern chiropractic education standards.
However, chiropractors have traditionally had a rather
generous approach to whether the ‘conservatives’ should
be allowed to practice in this way by accepting ‘fuzzy’
definitions and texts in order to accommodate both
approaches. It is worth noting that the Standards for the
Council on Chiropractic Education-International in 2010
[9], used a rather ‘generous’ definition of chiropractic,
which reads: “The chiropractor, as a practitioner of the
healing arts, [...] must be well educated to diagnose, to
care for the human body in health and disease and to
consult with, or refer to, other health care providers
when appropriate for best interest of the patient.”

However, in its latest revision, the World Federation of
Chiropractic definition was used, which puts more
emphasis on the musculoskeletal system by defining
chiropractic as “a health profession concerned with the
diagnosis, treatment and prevention of mechanical
disorders of the musculoskeletal system, and the effects
of these disorders on the function of the nervous system
and general health” [10].

Triage of patients: The understanding of contra-
indications, non-indications and indications

For patients, it would likely matter if they consulted a
musculoskeletal or a conservative practitioner, as these
groups would manage their patients differently. Thus,
we assume that these groups may not agree on non-indi-
cations for treatment. Examples of non-indications could
be eczema, asthma, bedwetting, diabetes, ear infections
and autism; conditions without an apparent biological
rationale for chiropractic treatment but which normally
would not likely worsen because of the chiropractic
treatment. We postulate that chiropractors who are con-
vinced that the subluxation model is correct are likely to
assume that chiropractic treatment is inherently valuable
and are therefore willing to accept patients with a multi-
tude of disorders, on the understanding that they are en-
titled to do this because they are treating only the spine.
The musculoskeletal practitioner, on the other hand, is
less likely to accept patients with non-musculoskeletal
diseases. Therefore, most types of non-musculoskeletal
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disorders can be classified as non-indications for
chiropractic prevention or treatment by musculoskeletal
practitioners. Consequently, the list of indications is
likely to differ for these two types of chiropractors.

However, because of their training in differential
diagnosis it is our opinion that both groups of chiroprac-
tors are likely to identify correctly contra-indications to
treatment. Contra-indications can be defined as condi-
tions that could worsen with spinal adjustments (such as
severe osteoporosis or an aortic aneurysm).

Prevention aspects of the dichotomous chiropractic
approach

Primary prevention is defined as prevention of a condi-
tion before it has occurred [11]. According to a recent
systematic review of the literature, chiropractors are
generally interested in providing primary prevention to
their patients, both in relation to non-musculoskeletal
and musculoskeletal disorders. An example is advising
their patients to have a healthy lifestyle [12]. This model
of care is, in our opinion, both reasonable and logical.
However, there is no evidence that chiropractic adjust-
ments per se can prevent non-musculoskeletal condi-
tions, as in primary prevention, and there is no evidence
that they can prevent future diseases [7]. Therefore, to
offer chiropractic treatment/adjustments to primarily
prevent either musculoskeletal or non-musculoskeletal
problems, idealistic as it may be, is based only on aspir-
ation and personal opinion.

Secondary prevention is defined as early treatment of
disease so as to prevent its continuation, and tertiary
prevention is described as treatment of the chronically
ill, to maintain their status at a reasonable level or to
prevent further deterioration [11]. Both secondary and
tertiary prevention of back pain should be relevant to
the chiropractic profession, as musculoskeletal problems
often are episodic or chronic [13]. Chiropractors have
long believed this and have attempted to improve the
quality of life for patients with recurring back problems,
by means of so-called ‘maintenance care’. The percent-
age of chiropractors using this approach has been shown
to vary greatly, such as between 2 and 95% of Swedish
chiropractors’ patients belonging to this category [14]
and between 0 and 100% of Danish chiropractors’ pa-
tients [15]. But a closer look at how it is used reveals
that there is reasonable consensus among chiropractors
that its indications are i) a certain number of previous
episodes of low back pain (LBP) ii) in patients who
respond well to chiropractic treatment [15]. Not only
does maintenance care in a recurring musculoskeletal
disorder seem logical, but it has also been shown in a
large randomized controlled multicentre clinical trial,
using the above inclusion criteria that this type of
patients, had a considerably better outcome if they
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received maintenance care than those who received care
only when they felt they needed it [16]. Thus, this type
of treatment approach, so far, seems to have the best
documented effect in chiropractic practice as compared
to the usual treatment.

In other words, primary prevention of both musculo-
skeletal and non-musculoskeletal conditions through
chiropractic adjustments could be considered non-
indications, whereas maintenance care in patients with a
history of episodic low back pain and good outcomes
with chiropractic treatment would be an indication. On
the other hand, maintenance care should not be offered
to all patients who happen to consult a chiropractor as
there is no obvious rationale for such an approach and
no evidence for a general effect.

Chiropractic students and their ability to recognize
contra-indications, non-indications and indications to
treatment

A recent study of chiropractic students in Australia [17]
revealed that they generally found it more challenging to
detect nom-indications than contra-indicated and
indicated cases. Interestingly, studies have shown that
also present-day chiropractic students may cling to the
subluxation model and that this can also occur in insti-
tutions that do not adhere to that type of approach.
Thus, approximately half of the students in this Austra-
lian study (from Murdoch University and Macquarie
University) erroneously thought that chiropractic spinal
adjustments can help the immune system or improve
the health of infants. Further, approximately three
quarters of students were of the opinion that chiroprac-
tic spinal adjustments can prevent degeneration of the
spine and also help the body to function at 100% of its
capacity [18].

The question arises, do chiropractic students with
such attitudes have a different approach to contra-
indications, non-indications and indications to chiroprac-
tic treatment versus those who do not have this strong
confidence in the power of the chiropractic adjustment?
To answer this question and obtain more information
on this topic, a survey was carried out on chiropractic
students in years 3 to 6 at the Institut Franco Européen
de Chiropraxie (at its two campuses in Toulouse and
Paris, France). This is a European Council on Chiroprac-
tic Education-accredited undergraduate institution with
a musculoskeletal approach, as regulated by the French
Government [19], existing in a country where chiroprac-
tic has been legally recognized since 2002 [20].

The main goal of this cross-sectional survey on French
chiropractic students was to investigate if students’
attitudes and opinions on various chiropractic concepts
and their psychological profile could help explain their
future clinical approach. The present report deals with
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chiropractic students’ ability to relate logically to the
concept of triage and the potential influence that various
degrees of chiropractic conservatism in relation to the
subluxation model can have on this ability.

Our research questions were

1- What is the ability of chiropractic students to
determine contra-indications, non-indications, and
indications to chiropractic care in relation to

a) primary prevention?
b) initial course of treatment?
¢) long term strategies?

2- Do these triage abilities differ with academic year of
study?

3- Is there a link between students’ attitudes to the
‘subluxation model” and their ability to determine
contra-indications, non-indications and indications
to treatment?

Methods

Ethics

The study was approved by the Ethics Committee of the
University of Paris-Saclay (File no: 2017/11).

Settings, study participants and data collection

This anonymous and voluntary survey was conducted
on chiropractic students in the 3rd to 6th years of study
at the Institut Franco-European de Chiropraxie at its
two sites in Toulouse and Paris, in France. Information
was sent to all students by e-mail, and oral information
was provided in class before handing out the question-
naires that were completed during a normal lecture and
given back independently of the researchers. The time
needed to fill out the questionnaire was approxi-
mately 45min. The first sessions took place in
November/December 2017 after an invitation by
e-mail. Two additional sessions were organized in
January 2018 for those who were absent at the first
session. These students were invited by e-mail to
participate in this extra session, having been identified
as previously absent through the roll call. Their
responses were also anonymous.

The survey instrument

The survey instrument consisted of material for two
separate studies. In the present report two question-
naires were included on treatment strategies, with some
questions on ‘subluxation’ (n =4), chiropractic
‘adjustments’ (n =6), and primary prevention for a 5yr.
old child (» =2). The second study will be reported
elsewhere.
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Questionnaires on treatment strategies

Low back pain questionnaire We used a questionnaire
consisting of nine clinical cases on low-back pain with a
number of possible answers [14]. It had been previously
validated in an interview study [21], which showed that
participants had understood the questionnaire and that
their responses were similar to those in a previous
survey. The questionnaire has thereafter been used in
France [22], which largely confirmed the previous
profiles and on a student population in Australia [23]. In
the previous study the questionnaire (originally in
English) had been translated into French and back
translated into English, [22] and we used that version.

Neck pain questionnaire We also included also a
questionnaire consisting of five clinical cases on neck
pain, used in a study on French chiropractors [24], in
which answers were found to be essentially coherent and
logical. This survey was previously used in a chiropractic
student population in Australia [23], with logical answers.

Separate clinical cases created for this survey Two
clinical cases on primary prevention of a 5-year-old child
were created by the present research team directly in
French. These two cases are available in Additional file 1.

Questionnaire on conservatism

Separate items taken from other studies Seven
additional items came from different studies. One item
related to the concept of the ‘subluxation’ [25], the
others on chiropractic ‘adjustments’ [23, 25]. These
items were translated into French (back translation
English/French - French/English) by two bilingual
individuals unfamiliar with the questionnaire and without
any communication between the two translators.

Separate items created for this survey Three items on
‘subluxation” were created by the present research team
directly in French.

Additional collected data not included in the present report
In addition, but not dealt with in the current report,
there were two brief psychological questionnaires and
some items relating to self-confidence, the future use of
prescriptive chiropractic techniques, and knowledge,
attitudes and opinions of/about Functional Neurology, a
specific chiropractic treatment system [26]. An add-
itional psychological questionnaire was included in the
survey but because of a clerical error, some of the text
went missing and was therefore not incorporated in any
of the studies.
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Pilot study

A pilot study was conducted of the entire survey with at
least one of the authors present to be able to discuss
problems and comments on the questionnaire. Partici-
pants were eight former students, who had passed their
final exams but still attended the clinic. This resulted in
a few minor language changes to facilitate the compre-
hension of the whole survey.

Variables of interest and their rationale
From this survey, some variables were selected in addition
to site, year of study, grade, and sex of respondent.

— Independent (predictor) variable: ten items were
used to evaluate the level of chiropractic
conservatism of the students in relation to the
subluxation model, making it possible to score in
total between 0 and 10. These items dealt with the
opinions of chiropractic students about chiropractic
‘adjustments’ (1 = 6) and their beliefs in the
‘subluxation’ (n = 4) (Additional file 1).

— Nine dependent variables were selected in relation
to acceptance of treatment, four from the low back
pain questionnaire, three from the neck
questionnaires and two from additional independent
questions. There were two contra-indicated cases,
four non-indicated cases and three indicated cases.
The ‘appropriate’ vs. ‘inappropriate’ answers
proposed in the previous study on this topic for the
seven low back and neck questions were used [23].
Concerning the two additional questions, the
members of the present research team decided
which treatment choices were ‘appropriate’ or not.
The questions are presented in Additional file 1.

The rationale for the ‘appropriate’ answers to clinical
cases are presented in Additional file 2, and the descrip-
tion of the conservatism items is given in Additional file 3.

Data management and analysis

Data were entered in EPIDATA 3 twice by the first two
authors; first with one reading from the pre-coded
questionnaires and the other entering the information,
to thereafter check the entered data by switching roles.
All analysis were done in STATA 15.

Transformation of data
The ten items relating to attitudes to the subluxation
model, all with the five answer possibilities, were
dichotomized into ‘appropriate’ answers (0 point) and
‘inappropriate’ answers (1 point) (Additional file 1).

A conservatism score was created by adding up the
‘inappropriate’ answers, placing them in four groups:
group 1 (scores 0-2); group 2 (scores 3-5); group 3
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(scores 6,7) and group 4 (scores 8—10) based on the dis-
tribution of data and common sense. As very few stu-
dents scored ‘0, we considered that it would be possible
to accept one or two ‘subluxation’ statements without
being a hard-core conservative, for which reason we also
included also the scores of 1 and 2 in the lowest group.

The questions on the various types of indications for
or against treatment had five to seven answering possi-
bilities. Also, these were dichotomized into ‘appropriate’
and ‘inappropriate’ answers.

All these transformations are shown in Additional file 1.

Bi- and multivariate analysis

The associations between the independent variable (level
of conservatism) and dependent variables (contra-indica-
tions, non-indications and indications) were tested for
statistical significance using logistic regression, reported
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Ability to determine contra-indications

The ability to detect correctly the two contra-indications
is shown in Fig. 1, separately for each year. The vast ma-
jority of the students (between 81 and 97%) could detect
the two cases of contra-indications; one describing a
patient who had motor neuron lesion findings in the
lower limbs and the other a case whose LBP worsened
after six consultations.

Ability to determine non-indications
As can be seen in Fig. 2, the results for the non-indications
were considerably lower than for the contra-indications.

Table 2 Descriptive table of independent/predictor variables in
a survey of 359 French chiropractic students

as odds ratios (OR) with their 95% confidence intervals Var\al?lef ) N )
(CI), after which the analyses were repeated, controlled Descriptive variables

for site, sex, and year of study. When CIs did not Site

overlap, differences between groups were considered - Toulouse 160 (45)
statistically significant. Results have been presented as - Paris 199 (55)
exact estimates in the tables and summarized in the text, ¢,

for ease of understanding. - Males 118 @3)
Results - Females 241 (67)
Descriptive information Year of study

In all, 359 of 536 students (67%) returned the question- - 6th year 86 (24)
naire, of which 241 (67%) were females; 160/199 - 5th year 72 (20)
students (80%) in Toulouse and 199/337 (59%) in Paris. - 4th year 99 (28)
The distribution of responders and non-responders in - 3rd year 102 08)

relation to site (Toulouse or Paris), sex, and year of
study (3rd to 6th) is shown in Table 1. The descriptive

Predictor variable: conservatism score

variables (site, sex, and year of study) and predictor ~ Score
variable (conservatism score) are presented in Table 2. 0 3(M
Also included in this table are the responses relating to ] 7 Q)
this score that have been grouped into the four overall 5 501)
categories with ‘group 4’ indicating the most conserva- ; 16 @
tive approach.
4 25 (7)
Table 1 Response rates for participation in a survey of 359 5 29 (8)
French chiropractic students 6 42 (12)
Year of Location Males Females % of 7 76 21)
Program (% of responders by sex) respondents
by year 8 81 (23)
6th year Toulouse 8 (61%) 27 (77%) 73 9 63 (18)
Paris 17 (55%) 34 (65%) 59 10 7(2)
5th year Toulouse 13 (81%) 3 (88%) 86 Non response to all of the items 5(1)
Paris 11 (33%) 5 (44%) 40 Group 1 (scores 0-2) 15 (4)
4th year Toulouse 15 (79%) 7 (92%) 90 Group 2 (scores 3-5) 70 (20)
Paris 15 (45%) 2 (58%) 53 Group 3 (scores 6, 7) 118 (33)
3rd year Toulouse 10 (62%) 27 (79%) 74 Group 4 (scores 8-10) 151 (42)
Paris 29 (80%) 36 (90%) 85 Non response to all of the items 5(1)
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LBP scenario 8 6" year
Absence of 5t year
improvement and m

worsening of pain 4" year

after six consultations d
3" year

Neck pain scenario 5 6" year
Neck pain & arm pain 5t year
gone but upper motor

th
neuron lesion findings 4 vear

limbs

present in the lower 3n
vear

Fig. 1 Proportion of chiropractic students able to select contra-indications for chiropractic treatment

In general, non-indications to treatment were recognised
by approximately only half of the responders considering
(i) absence of improvement in a probably depressed
patient (between 45 and 65%), (ii) complete recovery in a
person with no previous episodes (between 40 and 55%),

and (iii) prevention of future diseases in general on an
asymptomatic child (between 50 and 69%). However, the
lowest estimates of acceptable answers (between 29 and
46%) were found for the case of the prevention of spinal
pain in an asymptomatic child.

LBP scenario 9 th

6 year
Absence of improvement for 5" vear
no apparent reason,
probably concomitant 4t year
depression »

3" year
LBP scenario 1 6" year
Complete recovery with no 5" year
previous episode

4" year

3" year
Primary prevention of gth year
diseases

th
5" year

Prevention of diseases in
general on an 4" year
asymptomatic child

3" year
Primary prevention MSK 6t year
Prevention of back disorders 5" vear
on an asymptomatic child

4" year

3" year

Fig. 2 Proportion of chiropractic students able to select non-indications for chiropractic treatment
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Ability to determine indications

The ability to identify correctly indications to treatment
by year of study is shown in Fig. 3. For the low back pain
scenario, the vast majority of students, regardless of year
of study, considered it an indication for treatment
(between 68 and 89%). The same was noted for a simple
case of neck pain (between 85 and 97%). However, when
the neck pain in the previous case was complicated by
pain in the Trapezius muscle, there were significantly
fewer acceptable replies (between 40 and 62%).

Links between students’ attitudes to the ‘subluxation
model’ and their ability to determine contra-indications,
non-indications and indications

The non-adjusted and adjusted analyses for the influence
of various degrees of conservatism on clinical decisions
are shown in Tables 3 and 4. There were no obvious
associations between the degree of conservatism and the
ability to identify contra-indications. The odds ratios
were close to 1, and the confidence intervals included 1,
thus statistically insignificant.

For the non-indications, however, the odds ratios
increased in a dose-response fashion to reach 13.8
[95% CI: 3.7-51.7] (primary prevention of back disor-
ders in a child); 20.4 [2.6-158.8] (primary prevention
of disease in general in a child), and 4.3 [1.3-14.1]
(maintenance care in a patient who recovered com-
pletely from simple LBP with no previous episode).
These results are shown in Table 3. Because of the rela-
tively small study sample, the confidence intervals were
sometimes large. In a case of LBP with no improvement
for no apparent reason, probably with concomitant
depression, there was no such association with the
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degree of conservatism. When controlling for site,
sex, and study year (Table 4), no obvious changes oc-
curred in these estimates.

For the indications of treatment, the estimated odds
ratios were lower than 1 (i.e. ‘protective’), significantly so
in three cases (Table 3 for the non-adjusted values).
After multivariate analysis, two of these estimates
remained statistically significant, indicating that the two
groups that held the strongest conservative views were
80% less likely to not identify the need for maintenance
care in the case of a person who had experienced LBP
for 12months with previous episodes and complete
recovery after treatment (Table 4). In other words, the
OR = 0.2 [0.1-0.6] indicates that the highest conservative
score (group 4) had a ‘protective’ effect against giving
the ‘wrong’ answer to this question, i.e. good at recognis-
ing the indicated case.

Comparison between years of study

Most estimates increased with year of study for the
contra-indicated and indicated cases, but these differ-
ences were not significant. On the other hand, for the
non-indicated cases, these estimates are reversed and the
proportion of 6th year students with correct answers
was always less than in the lower years. Again, these
differences were not significant.

Summary in relation to asymptomatic patients

In sum, four of the nine clinical cases related to asymp-
tomatic patients. In all these, the more conservative
students indicated that they would be prepared to treat,
regardless of the motive of consultation (musculoskeletal

LBP scenario 4 I year

5" year
LBP over 12 months v

th
with previous episodes 4" year

and complete recovery 3 year

Neck pain scenario 2 6th year
th

Simple uncomplicated 5" year

neck pain with pain in 4t year
the trapezius d

3" year

Neck pain scenario 1 6 year
th

Simple uncomplicated 5" year

neck pain 4™ year

3" year

Fig. 3 Proportion of chiropractic students able to select indications for chiropractic treatment

Université Paris-Saclay
Espace Technologique / Immeuble Discovery

Route de 'Orme aux Merisiers RD 128 / 91190 Saint-Aubin, France

208



Page 9 of 13

(2019) 27:3

Goncalves et al. Chiropractic & Manual Therapies

JeAsD1Ul SDUBPYUOD=])

[¥0-00] L0 [60-10] €0 [9z-101 S0 [ce—e0l 20 [vl-€l ey [8851-97] ¥0C [L1s-L€l g€l [ge-zol CL [goL-col €1 14
[¥0-00] L0 [l'c-col 2o [gz-101 50 [81-¢0] 90 leg-£0] 5¢C [0l 6L [Loe-1al 8 [0G-zol 0L [e8-101 0L €
[I'1-10l ¥0 [G1-101 50 [06-z0l 0L [l'z-z0l 20 [09-50] £'L [y'8c—+0] v'€ [0el-60] '€ [6z-101 50 OvL-zol L1 4
L L L L L L L L L (xopul) L
[ID %S56] HO
[1> %S6] HO (12 %s6] HO [1> %S6] HO (1> 9%s6] HO (1> %s6] HO [ID 9%S6] YO [eJousb Ul SISPIOSIP o] JO [ %56] HO (1> %561 HO

 OLBUIDS dg7]

7 OlRUDIS Uled 329N | OUBU3DS uled YD3N 6 OUBUIDS g7 | OURUIIS 4g7 Saseasip uonuanaid Alewild uonuanaid Alewld g oueuads dg7 G oueuads uled yoaN sdnoib

suonedIpu| SUOIEIIPUI-UON suoned|

I-ellU0D)  WISBAISSUOD)

SUOMILDIPUI PUB SUOIRDIPUI-UOU 'SUOIIRDIPUI-RIIUOD SUIWISISP 0} AjIgeul [EDIUID PUB WSIIBAISSUOD JO [2AJ] US2MISQ SUO[IRIDOSSe paisn(pe-UoN € ajqeL

209

iversité Paris-Saclay
Espace Technologique / Immeuble Discovery
Route de 'Orme aux Mer

Un

RD 128 /91190 Saint-Aubin, France

Isiers



Page 10 of 13

(2019) 27:3

Goncalves et al. Chiropractic & Manual Therapies

Apns Jo Jeak pue ‘xas ‘21s 1o} parsnpe, [eAISIUI SDUSPYUOI=/)

[90-101 0 [0L-10] €0 [Sz-101 S0 [0z-€0] £0 [¢9l-€119Y [9sz1-200 0T [995-8€] Ll [Lz=€0]l 'L (paniwo) | 14
[S0-10l 0 [Cc-¢ol L0 [l'z-10l 0 [8'1-c0] £0 [06-£0]1 5T [czL-11 06 [Sle-caes [99-c0l T'L [£1-€0] £0 €
[€1-1'11¥0 [91-10] 50 [€v-70] 80 [cz-€0] 80 [F9-50] £'L [0€€-50] 6°€ [S€l-60] S°€ [£€-10] 90 [ce-vol Tl 4
l L L l L l l l L (xopu) |
[1D %56] +4O

(15 %561 x40  Oleusds [1D9%56] x40 L 11D %S6] x40 11D %S6] x40 [ID %S6] x40 [esausb ul [ID %561 O S12pIosIp [1D 9%S6] x40 (1D %56] 40
 OLBUIS dg7] uled ¥DaN  OHeuadS uled AN 6 OLBUIIS dgT | OMBUSIS dg] SIseasip Jo uopuanaid Alewid Xoeq Jo uonuanaid Alewlld g OLeUadS dg] G Oueudds ured ¥oaN sdnoib
suonedIpuy| SUOREDIPUI-UON SUONBDIPUI-RIIUOD)  WSIIBAISSUOD)

SUOILDIPUI PUB SUORRDIPUI-UOU 'SUOIEDIPUI-RIIUOD SUIWISISP 03 ALjIGeUl [BIIUID PUB WSIIRAISSUOD JO [2AS] USSMISG SUOIIRIDOSSe PRisn(py + ajgeL

210

iversité Paris-Saclay
Espace Technologique / Immeuble Discovery
Route de 'Orme aux Mer

Un

RD 128 /91190 Saint-Aubin, France

Isiers



Goncalves et al. Chiropractic & Manual Therapies (2019) 27:3

or non-musculoskeletal) and history of the complaint
(first episode or recurrent LBP).

Discussion

Abilities of chiropractic students to select suitable patients

According to this survey, French chiropractic students
in their 3rd to 6th years of study can recognize a num-
ber of contra-indications and indications to treatment.
However, they found it more difficult to identify non-
indications, as only half of them got the answers correct
on three of these items. Moreover, even fewer students
(generally less than 40%) considered primary prevention
for future back pain problems to be an unsuitable indi-
cation for treatment. Interestingly, the lowest estimates
were always found in the 6th year of study.

This pattern was very similar to a recent study of
Australian chiropractic students [17], but French
chiropractic students were better at identifying a
contra-indication in the case of worsening LBP after
six visits. On the other hand, the Australian students
were better at identifying a case of neck pain radiating to
the trapezius muscle, as an indication for treatment.

Conservatism and the ability to perform triage of patients
To our knowledge, this is the first study to compare
chiropractic students’ ability to determine when various
presented cases would be contra-indicated to treatment
and their ability to distinguish between non-indications
and indications to treatment, in relation to their tenden-
cies toward conservatism. There was an association
between conservatism and the inability to detect non-
indications and this association increased with the level
of conservatism, as measured by our score based on ten
items relating to the subluxation model. Interestingly,
the results did not improve closer to graduation.

The inability of the conservative students to detect
non-indications is logical, as the subluxation model im-
plies that patients can be treated, more or less, regard-
less of symptoms or the reason for the consultation. As
the consequence of the subluxation model is an almost
unlimited scope of practice, the findings also indicate
that, in some instances, students are potentially going to
practice outside the legal boundaries of French law
relating to the chiropractic profession [27].

Chiropractic conservative students intend to treat
asymptomatic patients

Modern concepts in back pain were discussed recently
by a multi-professional group of experts, including
chiropractors, in a series of articles in the Lancet, in
which emphasis was put on the necessity to stop useless
treatments for back pain [28, 29]. From this perspective,
it is inappropriate to treat asymptomatic people in order
to seek to prevent, for example, non-musculoskeletal
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diseases. Further, it is not in accordance with the main
motive for consultation in chiropractic practice (which is
musculoskeletal conditions) [30]. Also, although the
primary prevention of musculoskeletal disorders through
chiropractic treatment may feel intuitively correct for
many chiropractors, at this time there is no evidence
that this is possible.

Methodological considerations

The questionnaire was anonymous and voluntary. The
response rate of this study was 67%, which we consider
a relatively acceptable result, but since the survey was
carried out anonymously we could not confirm general-
isability to the entire student population of IFEC by
comparing responders to non-responders. For this
reason, we do not know if the presence of the
non-responders could have improved or worsened the
results. Since our results were similar to those of the
previous Australian studies [17, 18], we assume that our
results are probably valid.

The outcome variables were selected from two previ-
ously used and, in one case, validated questionnaire. Our
items relating to the subluxation model were mainly
selected from previous studies but some were designed
by the authors. We believe that these questions cover
fairly well the concepts frequently held by this group of
chiropractors. Further, the user-friendliness of the
questionnaire was tested in a pilot study with only a few
modifications needed. The time required to fill out the
entire questionnaire was approximately 45 min, which
would be sufficient for a group of students who are used
to reading and participating in intellectual activities over
prolonged periods. This was confirmed by the low
number of missing data.

Educational perspectives

Our results were similar to those of a recent survey from
Australia, which showed that a large proportion also of
their chiropractic students adhere to similar concepts
and have problems selecting the correct type of patient
for treatment [17, 18]. What our study added was a con-
firmation of these findings and the knowledge that the
sub-group of students with a conservative approach to
chiropractic adhere to the concept of a broader scope of
practice. This is concerning and the realisation that
these two student populations (in Australia and in
France) were so similar evokes the suspicion that this
may be a more widespread phenomenon possibly to be
found in other institutions. Interestingly, the attitudes to
non-indications did not improve with ‘year of study’.
Therefore, the educational approach in relation to
both the history of chiropractic and clinical topics
need to be revisited.

Route de 'Orme aux Merisiers RD 128 / 91190 Saint-Aubin, France

211



Goncalves et al. Chiropractic & Manual Therapies (2019) 27:3

Also, our results were not dependant on site or year of
study. It is therefore possible that external practitioner
influences were at play, or some of the lecturers
influenced the students in this direction, contrary to the
philosophy and policy of the institution. However, the
authors are well acquainted with the attitudes of most
staff on this issue and doubt that this is the case. Also,
there are similarities with two completely different study
programs taking place in Australia. All these three
education programs have a musculoskeletal approach.
Therefore, the causes should perhaps be sought from
within the student group, as this type of conservatism
is not encouraged within these institutions. Explana-
tions could perhaps be that young people with certain
personality traits are attracted to the chiropractic
program and that such students are fascinated by
more ideological movements. An idealistic approach
to a broad scope of practice is probably also more
common in young people without any real clinical
experience. The influence of guest lecturers and
‘fringe’ chiropractors circulating the schools with a
hidden curriculum could perhaps also explain some
of this finding. Thus, it is possible that various sub-
cultures may develop among students unbeknownst to
the schools. This may counteract the significant
efforts to provide the students with a modern view of
chiropractic within the legal boundaries of the profes-
sion, as it is probably defined in many countries.

Research perspective

Given the demands put upon modern chiropractic in
those countries where this profession enjoys legal
status, it would be relevant to identify the causes of
this strong conservative movement among students.
Remedial activities could be undertaken, including dif-
ferent pedagogical approaches based on such informa-
tion, with a need to be monitored, and a long-term
strategy put in place to come to terms with this un-
fortunate finding.

Conclusion

Chiropractic students are able to recognize contra-indi-
cations and indications but find it more challenging to
identify non-indications in chiropractic clinical cases.
Moreover, students who adhere to a conservative chiro-
practic approach systematically wish to treat patients,
regardless of the symptoms, and even if they present
with non-indications. The apparent presence of the con-
servative approach is of concern because it may predict
a proportion of our future chiropractors scope of prac-
tice. Therefore, the determinants of this phenomenon
need to be explored and understood.
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Résumé : Certains chiropracteurs utilisent des « techniques
spécifiques » comme les « techniques prescriptives » afin de
déterminer un « diagnostic technique », basé sur des
observations qui ne sont pas nécessairement en lien avec les
symptomes ou la pathologie. Ce « diagnostic technique »
déterminera ensuite le traitement. La Neurologie Fonctionnelle
(NF) en est un exemple contemporain et complexe. Elle est
attractive et se présente comme fondée sur les preuves.
Cependant, actuellement, aucune preuve probante ne montre
I'efficacité d'un traitement en NF, cette approche a méme été
qualifiée de pseudoscience. Cette thése a pour objectifs de
continuer I'analyse critique de la NF, notamment en s'intéressant
a son développement et a sa diffusion, d’étudier I'attitude des
étudiants en chiropraxie envers la NF et de réfléchir a des
facteurs pouvant expliquer I'intérét des chiropracteurs pour la
NF.

Pour ce faire, nous avons produit une revue critique des
publications de FR Carrick (fondateur de la NF) et une revue sur
le développement et la diffusion de la NF. Elles mettent en
évidence une absence de preuve probante concernant
I'effet/bénéfice clinique d'une intervention en NF et ont permis
d'identifier plusieurs signes de pseudoscience. Enfin, I'enquéte
réalisée aupres des étudiants en chiropraxie met en évidence

un fort intérét pour la NF, cependant peu adherent aux
concepts clefs présentés.

Cette enquéte a également montré que plus un étudiant a des
idées « conservatrices » (i.e. qu'il est en accord avec les
concepts historiques de la chiropraxie), plus il sera enclin a
avoir une attitude positive envers la NF.

Suite a ces résultats et en prenant en compte la littérature sur
le concept des pseudosciences et les mécanismes cognitifs
mis en place par un individu lorsqu'il est confronté a une
nouvelle information, nous avons discuté des facteurs
pouvant expliquer l'intérét des étudiants et des chiropracteurs
pour la NF. Ensuite, nous avons émis |I'hypothése, basée sur la
littérature, que la NF pourrait étre attractive pour différents «
types » de chiropracteurs. Nos travaux nous aménent a
conclure que, actuellement, la NF, dans un contexte
chiropratique, peut étre décrite comme une pseudoscience et
que ses facteurs psychologiques et commerciaux pourraient
expliquer l'intérét de nombreux chiropracteurs pour cette
approche. Afin de « protéger » les cliniciens des approches
pseudoscientifiques, il est nécessaire de proposer des
solutions, comme l'enseignement des signes d'alarme des
pseudoscience et du scepticisme scientifique lors de leur
formation académique.

Title : The study of Functional Neurology, a controversial clinical approach : its clinical validity, development, diffusion and

attraction.

Keywords : Functional Neurology, Chiropractic, Clinical validity, Pseudoscience, Critical thinking, Scientific skepticism.

Résumé: Some chiropractors can sometimes use “specific
techniques" such as "prescriptive techniques”. Based on
symptoms or non-symptom related observations, “prescriptive
techniques” lead to a “technical diagnosis” which will determine
treatment. Functional Neurology (FN) is a contemporary and
complex example of such “prescriptive techniques”. FN is
attractive for some chiropractors and presented as evidence-
based but, at present, there is no conclusive evidence to show
the effectiveness of FN treatment. FN has been stated by some
to be pseudoscientific. The objectives of this thesis are to
continue the critical analysis of the FN, in particular by looking
at its development and diffusion, to study the attitude of
chiropractic students towards the FN and to reflect on factors
that may explain the interest of chiropractors in the FN.

First, we conducted a critical review of the publications of FR
Carrick (founder of the FN) and then a review on the
development and dissemination of the FN. They highlight a lack
of conclusive evidence concerning the clinical effect/benefit of
an FN intervention and identified several signs of
pseudoscience. Finally, the survey conducted among

chiropractic students shows a strong interest in FN, however
few adhere to the key concepts presented.

This survey also showed that the more "conservative" a
student's ideas (i.e. that they agree with the historical concepts
of chiropractic), the more likely they are to have a positive
attitude towards FN.)

Following these results, and taking into account the literature
on the concept of pseudoscience and the cognitive
mechanism processes in human when they facing a new
information, we discussed some factors that may explain the
interest in this therapeutic approach. We, thereafter,
hypothesized that FN may be attractive to different 'types' of
chiropractors. Our work leads us to conclude that FN, in a
chiropractic context, can currently be described as a
pseudoscience and that the psychological and commercial
factors of FN could explain the interest of many chiropractors
in this approach. In order to 'protect' clinicians from
pseudoscientific approaches, in general, it seems important
for undergraduate institutions to provide solutions, such as
teaching scientific skepticism and the warning signs of
pseudoscience.
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