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Introduction géneéerale

«A mesure que se creuse I'écart entre le technigqunepossible et I'équitablement accessible,
I'éthigue consiste de moins en moins a faire cemgeut pour offrir I'éternité a chacun.

Elle consiste toujours plus a apprendre a mourir. »
(Van Parjis, 1994, p.7)

«Gouverner c’est choisir ; le Bien commun est troiitssur des choix. Accepter la démocratie
républicaine c’est faire le choix ensemble queaigds choses peuvent valoir plus que la vie &
n’importe quel prix. Le Bien commun n’est-il pasocd@struire une société juste, qui aura su établir
démocratiquement, dans la transparence et avecag@iune hiérarchie et des priorités dans les
besoins inhérents a la dignité des hommes, libdedsngoisse de la mort. »

(Intervention de Suzanne Rameix, a la ConférencmiNde de la santé, 28 mars 2001, pp.141-42)

A la question que posait Socrate, a la suite d@edamnation, et qui a donné naissance a la
philosophie occidentale, « y-a-t-il des chosesvglent plus que sa propre vie 2 ¥an Parijis

et Rameix s’accordent pour affirmer que la seulesehgui vaut plus que le désir d’éternité
pour certains, c’est la justice entre tous face anbladié. La définition du périmétre des
soins remboursables, dans le contexte de systéepgsotection sociale fondés sur la notion

de couverture d’assurance maladie universelle,emgéu en permanence cette interrogation

! Lorsque Criton propose a Socrate de fuir de Isopri Socrate lui répond en effete plus important n’est pas
de vivre, mais de bien vivreavant d'ajouter ferons-nous acte de justice en donnant de |'argeneux qui
nous tirerons d’ici (...) ou bien commettons nous imgstice en faisant tout cela ? Et si nous voyque ce
serait une injustice de le faire, nous n'avons pasalculer s'il nous faut mourir en restant ici sahouger ou
subir tout autre peine, quand il s'agit d’éviteinfjustice. ».C'est a I'issue de cet échange que se déroule la
célébre prosopopée des Lois qui accuserait Sodeateuloir les détruire si d'aventure il en vergafuir (Platon,

Le Criton, 48c, traduction de E. Chambry, pp.71-2).

% La notion de « justice » renvoie ici a I'appréiatmorale de la répartition des biens entre lembres d'une
société. Il est courant en matiére de politiquesaleté d’évoquer la notion d’équité plutdét que cekejustice.
L’équité renvoie alors & I'absence de différences systémiques et potiemtieht remédiables, dans un ou
plusieurs aspects de la santé parmi la populationi gont définis socialement, économiquement,
démographiquement ou géographiqguemenfOMS, 2005, in Rochaix L., Tubeuf S., 2007, p)3Zkpendant il
existe une équivalence entre les notions de justicd##équité : d’'une maniére plus générale en gffjuité
renvoie a la définition du juste et de I'injuste en tant surtout qu’il se manifeste dans I'appaéon d’'un cas
concret et particulier »(Lalande A., 1926, p.295).
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philosophique lorsqu’il s’agit de décider colleeiwent des interventions de santé que I'on
inclut et que I'on exclut de ce périmetre.

En effet, tandis que le progres technique médiealdéveloppe, les bénéfices de santé
gu’offrent les interventions thérapeutiques augmentsi bien que le risque que tous ne
puissent pas y accéder équitablement s’aggravepr@ges technique médical favorise la
détection précoce des maladies et I'efficacitéeds prise en charge grace a I'extension de
I'arsenal thérapeutique et diagnostique disponilge, qui in fine constitue un facteur
d’amélioration de la qualité de vie des individusi qgn bénéficient et un facteur
d’allongement de l'espérance de vie. Cependantndémtée du chémage en Europe, le
ralentissement de la croissance économique etmadiion du pourcentage d’actifs ont un
impact sur les recettes des organismes d’assuraatzie (HCAAM, 2010 ; Cornilleau G.,
et Debrand T., 2011 ; OMS, 2009)Dans ce contexte, les décideurs publics sont donc
conduits a s'interroger sur la juste définitiongirimétre des soins remboursables.

En France, comme dans d’autres pays européengriogefre s’'est constitué progressivement,
via des mécanismes d’inscription au remboursementsbdtls de régulation de I'acces au
panier de soins, au gré de l'évolution de l'offre doins, des contextes politiques
conjoncturels et ceci sous l'influence des profasséls de santé, des associations de patients
et des industriels (Ravoux V., 2003)l semble dorénavant nécessaire de définir ctere
quels sont les criteres de sélection des interwestde santé et de s’assurer qu’ils soient
cohérents d’un point de vue & la fois économiquétiegué. En 2000, le Haut Comité de la
Santé Publique soulignait en effet qu’une redééinidu périmetre des soins remboursables
devait reposer sur un double objectif d'efficienee de solidarité « Il s’agit pour les
responsables de fonder leurs décisions sur une@thdes choix : recherche de I'équité
d’acces aux soins, recherche de I'éthique du sysigun se rapporte a une conception de la

justice sociale, et recherche de l'efficacité et ladficience exprimant la capacité d’un

® Sur l'analyse de la part attribuable & l'innovatitérapeutique dans la croissance des dépensemntie Cf.
Huber H. et Dormont (2006).Deux mécanismes principaux sont & I'ceuvre dansdgres technique médical :

la substitution de traitement, qui permet un gaiefficacité; la diffusion du traitement, qui correspond a une
utilisation croissante de l'innovatioff...) C’est le mécanisme de diffusion qui conduina hausse des codts
de la santé : de nouveaux traitements apparaissentinuellement, dont l'usage s'étend plus ou moins
rapidement. Pour I'exprimer en termes économigdesnouveaux biens et services sont offerts et comss,

en plus des biens et services déja consominiBsrmont B., 2009, p.41)

4 0On entend par « périmétre des soins remboursaples liste des services de santé et des biens médicaux
faisant I'objet d’'une prise en charge par la tuéeit/ou le financement d’'un systéme de safkéant Comité de
Santé publique, 2000, p.5)

® L'éthique désigne« la science ayant pour objet le jugement d’apjatian en tant qu'il s'applique a la
distinction du bien et du mal fLalande A., 1926, p.305).
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systéme de santé a proposer ses produits pour ummaxde satisfaction compte tenu des
contraintes économiquegklaut Comité de Santé publique, 2000, p.2).

Les décideurs publics se heurtent donc désormainsdilemme moral que Daniels, dans son
ouvragelJust healthrésume en ces termes How can we meet health needs fairly when we
cannot meet them all ? More specifically, given ahdisagreement about how to meet health
needs, how can priority-or limit-setting decisiom®me to be accepted as fair and
legitimate?” (Daniels N., 2008, pp.3-4). Autrement dit, a qulésoins de santé doit-on

répondre quand il est impossible de les satisfairg?

Les enjeux que souléve la définition du périmétes doins remboursables renforcent la
nécessité, pour les décideurs publics, d’étre esuneade justifier les choix qui sont effectués.
Dans ce contexte, I'évaluation des interventionsat@é se développe au sein d’un processus
de légitimation des choix collectifs, on parle alalinstitutionnalisation de la démarche
évaluative (Benamouzig D., 2005, 20069 L'évaluation apparait comme un des meilleurs
moyens de répondre aux besoins d’'information degldérs qui doivent justifier leurs choix
aupres de publics de plus en plus exigean{€entandriopoulost al, 2000, p.520). Ce
phénomeéne d’institutionnalisation se traduit notantrpar la création d’agences nationales
d’évaluation des interventions de santé et patdiesion de leurs missions, en particulier en
matiere d’évaluation économique.

La Grande-Bretagne est le plus souvent désignéeneopionniére avec la création en 1999
du NICE (National Institute for Health and Clinidakcellence) qui dispose dés son origine
d’'une mission d’évaluation économique. En Frareéjdute Autorité de santé, a été créée par
la Loi du 13 aodt 2004 relative a I'assurance mialadafin de contribuer au maintien d’'un
systéme de santé solidaire et au renforcement dquklité des soins, au bénéfice des
patients %. Elle s’est vue confiée depuis 2008 une missionalié@tion médico-économigtie
L’institutionnalisation de I'évaluation économiquies interventions de santé se développe
donc selon des rythmes différents dans les diveys. fian observe toutefois que I'intégration
d’'un critére économique dans la définition du pétima des soins se diffuse progressivement.

Les pratigues des agences publiques d’évaluatiortblsat donc converger vers un méme

® Le terme d’ «intervention de santé » désigneetadtivité visant a préserver ou améliorer la satuée
population : procédures chirurgicales ou médicaiebilisant équipements, dispositifs médicaux, mexients,
utilisées dans un objectif de prévention et dessdindésigne également les systémes organisatomnequis
pour leur mise en ceuvre et, de maniére plus géndethisemble des programmes de santé publique.

! http://www.has-sante.fr/portail/jcms/c_452559/ergstion-de-la-has

8 Cette mission médico-économique lui est confiéelpa.oi de financement de la Sécurité Sociale 2208,
avant d'étre renforcée par la Loi de financemeriadgécurité Sociale pour 2012.
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objectif : utiliser le calcul économique pour faiger une utilisation efficiente des ressources
publiques, c’est-a-dire justifier que le périmeadies soins remboursables permet d’obtenir les
meilleurs résultats de santé possibles comptedenienveloppe budgétaire disponible
Le réle de ces agences publiques d’évaluation esplis souvent décrit comme étant
exclusivement scientifique. D’'une part, les aviselfjes rendent au sujet de I'intérét d’'une
prise en charge collective des interventions deéssamt remis au décideur a titre consultatif,
ce qui signifie que les décisions finales sontgsripar le pouvoir exécutif : le Ministére des
Affaires sociales et de la Santé, ainsi que I'Umationale des caisses d’assurance maladie
(UNCAM) en France, le National Health Service (NHS3) Grande-Bretagne ou encore le
Gemeinsamer Bundesausschfiss Allemagne (GBA). D’autre part, les agences atécit
préserver le respect d'une neutralité axiologiqusdleurs travaux en établissant une
distinction entre :
- '« assessment: phase de I'évaluation consacrée a la miseraiehe des différentes
conséquences d’une intervention ;
- I’ « appraisal» : phase de I'évaluation consacrée a la mise Emdm@ des différentes
conséquences de l'intervention en vue de la fortimulal’'une conclusion ou d’un avis.
Selon ces agences, la premiere phase releverkitstiecte évaluation scientifique, tandis que
la seconde reléverait davantage de choix politiqtegzrenant ainsi la distinction entre les
faits (ce qui estet les valeursce qui doit étrg,
Cette distinction ne suffit pourtant pas a prévdiimmixtion de jugements de valeur
normatifs dans les évaluations économiques qui slisées en vue d’aider a la décision
publigue, notamment dans la phase«@dssessment gui se veut pourtant strictement
descriptive. Dans la mesure ou les conclusionstgakiations doivent servir a Iégitimer les
décisions publiques qui sont prises sur leur foretge choix des criteres d’évaluation doit
nécessairement étre cohérent avec I'objectif dtesys de santé que visent ces décideurs au
nom de la collectivité qu'’ils représentent. Sifigience désigne une situation dans laquelle
un objectif fixé est atteint en utilisant pour cééamoins de ressources possible, y faire

référence implique donc qu’un objectif soit défi préalableToute évaluation économique

°9Sur la place de I'évaluation économique dans leEgssus de fixation des prix et remboursement des
technologies de santé en Europe Cf. Espin, 2008DK (2008) ; Dickson M. (2003), Base de données de
'ISPOR ( http://www.ispor.org/HTARoadMaps/Default.asf)ettre du College des économistes de la santé,
Synthése du Congrés de I'I'SPOR 2008 (2008).

19 Comité fédéral de 'assurance maladie

1 Sur la distinction entre ces deux notions : CfniéuTraité de la nature humain@739-1740); Poincarré,
Derniéres penség4913).
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suppose donc nécessairement I'adhésion, méme itapli& des valeurs morales et un
positionnement sur la question de la vie bdAne Les critéres permettant d’évaluer le
caractére souhaitable des états socio-économigetepermettant de formuler des objectifs
pour la politique économique, ne sont pas des desipéemieres, elles découlent de valeurs
morales, ou parfois, de théories de la justice isstde la philosophie morale. ¥Fleurbaey
M., 1995, p.3).

L’'une des illustrations les plus éclairantes de jogements de valeur qui sous-tendent ces
choix méthodologiques concerne le choix du critBe#ficacité. Comme nous le verrons plus
précisément dans le Chapitre 1, estimer le ratid/amiséquence implique, pour mesurer et
comparer les conséquences des différentes int@mentde choisir un critére. Plusieurs sont
envisageables. Il en existe notamment qui se fdrelerdes données cliniques ou biologiques
et qui renvoient a une conception naturaliste affuuersaliste de la santé (nombre d’années
de vie gagnées, baisse de la pression artérialigmentation de capacités fonctionnelles
comme l'audition ou la motricité, et¢®) D'autres prennent en compte une valorisation
subjective des conséquences par les individus eéman (QALY ou méthodes d’évaluation
contingente). Le choix du critere d'efficacité dederventions de santé met en jeu la
caractérisation de I'objet de la redistribution dessources en santélout choix de critéres
implique une hiérarchisation de valeurs qui ne squé rarement explicitement définies et
discutées lors de la définition des objectifs oU'é&ealuation des procédures(Aymé S.,in
Matillon Y. et Durieux P., 1994, p.88). D’autreseexples de jugements de valeur sous-
jacents aux choix méthodologiques pourraient égaerétre évoqués tel que le choix de la
perspective de I'évaluation des bénéfices de Jgmatéspective de la population générale ou
perspective des patients) ou encore le choix duédd'gversion aux inégalités qui est retenu
dans I'évaluatioi*. Ces choix méthodologiques dépendent en effet'algettif qui est
recherché en termes de justice sociale. lls seplud précisément examinés dans les
Chapitres 2 et 3.

2 Dans un tel contexte, la notion de « vie bonne semvoie pas a l'idée d’une vie exclusivementraée vers
la recherche de plaisirs (bien que cette theseriggosoit défendue par Calliclés ddres Gorgiasde Platon,
comme elle le sera plus tard par les utilitarisiassiques), mais elle renvoie a l'idée d’'une viergée vers le
Souverain Bien, lequel peut alors étre définitaddcon d’Aristote, comme la fin en vue de laquétles nos
actes sont accomplis et qui n’est jamais désirableue d’'autre chose. (Cf. Aristote, Ethique a Niegue, 1,1,
trad. J. Tricot, Vrin)

13 'approche naturaliste considére que la maladieies déviation par rapport & des normes biostiiss qui
régulent le fonctionnement organique (Schramme20Q7; Boorse C., 1977). L'approche universalistedte
quand a elle a considérer que les conditions daomme qualité de vie sont identiques pour tous.

% Sachant que ne pas intégrer de degré d'aversignirggalités consiste & intégrer un degré de O uie q
constitue également d’un choix normatif.
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Dans l'attente d’'un examen plus précis des contsmgeéthiques qui jalonnent I'évaluation
économique des interventions de santé, nous nautertons donc, dans le cadre de cette
introduction générale, d’avancer I'hypothése selaquelle I'évaluation économique ne
permet pas de se soustraire a un choix en matigperd@pe de justice sociale. Au contraire,
elle y est subordonnée. C’est ce que souligne Am&en lorsqu'’il réfute I'opposition entre
éthique et économie et qu’il rappelle que le réld’@eonomiste est d’apporter au décideur
public des réponses sur la mise en ceuvre conciete gustice sociale en matiere de
répartition des richesses.
« L’étude de I'économie, bien que liée de facon édiate a la quéte de la richesse,
est en liaison, a un niveau plus profond, avec tlesiétudes, qui consistent a évaluer
et a promouvoir des buts plus fondamentd@uant a la vie de 'lhomme d’affaires,
c’est une vie de contrainte, et la richesse n'esieénment pas le bien que nous
cherchons : c’est seulement une chose utile, uremew vue d’autre chose." (Aristote,
Ethique & Nicomaqud, 1-I, 5¢)'° L’économie, en définitive, se raméne a I'étude de
I'éthique et de la politique, thése qu’Aristote appndit dans sa Politique. Rien de
tout ceci ne justifie de dissocier I'étude de I'domie d'une part et I'étude de
I'éthique et de la philosophie d’autre part. (...)’ékaluation doit davantage étre
centrée sur I'éthique et adopter une conceptiors duige du'bien’ » (Sen A., 2003,
p.7).
De méme, Walliser précise que les modéles éconawiggiappuient sur des criteres
d’évaluation établis a partir de normes collectigeggérées par la philosophie morale et
politique qui dictent I'objectif de justice sociadeuhaité (Walliser B., 1994).

Problématique

Il est particulierement important de souligner kation qui existe entre [I'évaluation
économique et les principes éthiques en matiérgistce sociale, et ce pour deux raisons.
D’une part, étre explicite sur I'existence et sunhture des choix normatifs qui sont effectués
en amont de [I'évaluation permet déviter qu’il soiteproché a [I'évaluation
économique« d’embarquer clandestinement des jugements daivaléBenamouzig, 2005,
p.345), voire qu'il lui soit reproché de dissimulderriere une évaluation prétendument

'3 Traduction fancaise de J. Tricot, Paris Vrin, 1959
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scientifique, des décisions politiqd@<D’autre part, la mise en lumiére de ce lien domste
pré-requis de tout travail visant & améliorer laé@ence entre les principes de justice sociale
que les décideurs souhaitent appliquer et les métha’évaluation qui sont utilisées en
pratique. Nous considérons en effet ici que leuwdadconomique ne présuppose pas le choix
d’'un modéle de justice sociale particulier. Au caing, il est possible d’adapter I'évaluation
économique a I'ensemble des modéles de justicalsoenvisageables pourvu qu'ils soient
clairement identifiés. Pour cette raison, I'évalmateconomique reste une discipline positive
et non normative : si elle implique qu’un choixtseffectué en matiere de jugement de valeur
sociale, elle ne limite pas le champ des choix iptess L’économiste adopte effectivement
une position positive lorsqu’il formule ses conatuns de la fagon suivante<:si les valeurs
et/ou théories philosophiques retenues sont..., aéEriteres et objectifs les plus fidéles a

ces valeurs et/ou théories sont. (Fleurbaey M., 1995, p.3).

Il est vrai que I'évaluation économique des intatians de santé s'inscrit historiquement
dans une tradition utilitariste. Elle vise en effetplus souvent a évaluer les différentes
interventions par rapport a un objectif de maximsade la production de gains en santé
dans la population et elle s’appuie sur les préf@&es des individus pour juger la valeur
intrinseque de ces gains en santé (@fra Chapitre ). «.’économie normative s’est
développée pendant les deux derniers siecles esdtmment a partir de I'utilitarisme, puis de
son héritier contemporain I'économie du bien-étrarglienne. Les principaux concepts
étudiés sont ceux de I'utilité, du bien-étre, dumtoeur, etc. L'ambition était de chercher des
techniques de mesures, des procédures de comparaites méthodes d’agrégation.
(Clément V.et al, 2008). L’éthique utilitariste privilégie aloksle plus grand bonheur du
plus grand nombre et impose de considérer que I'amélioration du bier-&e chaque
individu a une valeur identique quelle que soisisaation personnelle - chacun compte pour
un et pas pour plus d’'un. Selon elle, la légitingitéa moralité d’un acte doivent étre évaluées
en fonction de la somme totale des satisfactiotivituelles (appelées « utilités ») (Gamel C.,

2005). Appliguée a la santé, cette maxime renvoiédée qu’'une juste répartition des

'® « Des décisions politiques risquent d'étre prisesme si elles étaient des décisions techniquespaodes
responsables politiques ou des instances paritainesis par des comités d’experts ou des persomsatie
rendant compte qu’a leur propres compétences. Qu:dn la considére du point de vue de I'administrat de
la médecine ou de la science, la Haute Autorit&aeté se trouve dans une situation telle que tpiesle prises
de décisions politiques au nom de la science dpapte. Apparaissant comme |'expression contemperdiun
ensemble de processus plus anciens, cette situyadiomait rapidement révéler les propriétés desdaurcraties
techniques que I'évolution paradoxale des agenaissdit depuis quelques temps pressentiBenamouzig D.,

Besangn, J., 2005, pp.319-20)
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ressources est une répartition qui permet de magimta production de « gains de santé » au
niveau collectif (Cookson R. et Dolan P., 2000).

Toutefois, la thése qui est soutenue dans le aliee travail est qu'’il est possible de mener
des évaluations économiques des interventions de& $andées sur d’autres modeles de
justice sociale et nous nous intéresserons encpketi a la fagcon de prendre en compte les
développements récents en philosophie politiquegaeis a donné lieu la parution de la
Théorie de la justicde Rawls en 1971.

Tandis que I'éthique utilitariste recommande dearéples ressources publiques de telle sorte
gu’elles permettent de maximiser la quantité de-gie, il convient selon Rawls de prendre
en compte la répartition de ces ressources ensranlembres de la collectivité. Ainsi la
répartition des ressources publiques est considémame juste lorsqu’elle permet
d’améliorer au maximum le sort des individus legsptiéfavorisés, méme si cela conduit a
diminuer la production globale de bien-étre au aiveollectif. Il précise par ailleurs qu’une
société est juste lorsque les libertés fondamentdls individus sont respectéesCes
principes de justice sont définis par Rawls subdae d’'un consensus virtuel qui aurait été
obtenu en placant les individus dans une situadriginelle, dite « sous voile d'ignorance»,
c’est-a-dire qu’ils ignorent quelle pourrait étreut situation particuliere (leurs capacités
naturelles et leur position a I'intérieur de laigt&). Rawls en déduit alors une liste des biens
primaires sociaux qui correspondent aux biens queetpersonne désire rationnellement
quels que soient ses désirs et ses golts partgubé dont toute personne doit pouvoir
bénéficier pour étre réellement libre de faire desix et d’accomplir son projet de vie. Selon
lui, il est impératif de garantir la juste répaaiit de ces biens premiers sociaux, méme si cela

conduit a diminuer la production globale de biere&iu niveau collectif.

S’il est vrai que Rawls ne se prononce pas sutaleepde la santé parmi cette liste des biens
premiers sociaux, plusieurs auteurs se sont irgésr@xplicitement sur les conditions de
politiques de santé équitables, en se référantpangipes de justice rawlsiens. D’une part,
s'il est vrai que le bien-étre qu’un individu tidune amélioration de son état de santé peut
entrer en concurrence avec d’autres types de canation (loisirs, éducation, modes de vie
pathogenes, etc.), la santé constitue toutefoibien particulier dans la mesure ou elle est
également la condition de possibilité pour jouirtdes les autres biens : au-dela d’'un certain

7 Le droit et les libertés fondamentales ; la libetie mouvement et le libre choix d’une position damn
contexte d'égalité des chances; les pouvoirs étopatives attachés aux différentes fonctions dess
institutions ; les revenus et la richesse ; legbasciales du respect de soi (Rawls, 1990).
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seuil de douleur ou d’incapacité, l'individu n’gdtis en mesure de désirer autre chose que le
soulagement ou la guérison, le cas extréme étanhdet. Promouvoir une répartition
équitable des gains en santé dans la populatiait senc justifié dans la perspective de toute
théorie de la justice fondée sur une égalisation d@ances de bien-étre (Roemer J., 1985 ;
Cohen G. A., 1989, et dans une moindre mesure Setb87, 1999; Cf. Fleurbaey M., 1995 ;
1996).

De surcroit, la santé peut également étre congdgagme un bien particulier en ce qu’elle
est la condition de possibilité des opportunitégahetionnements, dont Sen recommande la
juste répartition dans la population. Comme Ravsn propose de centrer I'analyse
économique non plus sur les résultats d'une intdime en termes de satisfactions
individuelles (ou utilités) mais sur ce qu’elle régente pour I'individu en tant que moyen
d’améliorer le champ de ses possibilités. Néanmairia différence de Rawls, Sen privilégie
la notion de capabilités plutét que de biens presni€andis que les biens premiers sont des
moyens d’ordre général et donc également nécessaioer chacun (libertés, revenu,
éducation, bases sociales du respect de soi, lekcgapabilités ne peuvent pas étre défiaies
priori car elles varient en fonction du contexte dansdéginsére chaque individu. Si Sen ne
dresse pas de liste exhaustive de ces capabhiitssbaum en recense onze, parmi lesquelles
I'état de santé des individus occupe en effet uaeepcentrale« (i) Pouvoir vivre autant que
possible une vie humaine compléte jusqu’a la fig {.¢i) Pouvoir jouir d’'une bonne sante,
d’'une alimentation adéquate, d’'un foyer décent,iravies opportunités de satisfaction
sexuelle ; pouvoir se déplacer d’'un endroit a utreyg...); (iii) Pouvoir éviter toute douleur
inutile et connaitre I'expérience du plaisir ; (iWWouvoir utiliser nos cing sens ; pouvoir
imaginer, penser et raisonne(Nussbaum M., 2008, pp. 120-123).

Enfin, Daniels souligne gu'’il est justifié de mabdr les principes généraux énoncés par
Rawls, dans le cadre de sa théorie de la justicer@méquité, pour guider les choix publics en
matiere d’interventions de santé, dans la mesurdestétudes épidémiologiques ont montré
une corrélation entre les inégalités de santé stcéractéristiques socio-économiques des
individus telles que le revenu ou I'éducatidnLes inégalités de santé peuvent donc étre

qualifiées d’ « injustes », dans la perspectivdad&héorie de la justice comme équitar

¥ N. Daniel cite & ce propos, entre autres, les étddeslichael Marmot, The status Syndrome: How Social
Standing Affects Our Health LongeyitYew York, Time Books, 2004), celles de Margarehithead, Peter
Townsend et Nick Davidsorinequalities in Health The black Report ; The health Divideondres, Penguin
Group, 1988) et celles de Goerges Davey-Smith, iNdrtSchipley, Geoffrey Rose,Magnitude and causes of
Socioéconomic Differentials in Morality: Further iBence from Whitehall StutlyJournal of Epidemiology an
Community Helath, vol.44, 1990).
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elles sont le fruit d’inégalités économiques dorgwi® soutenait qu’elles devaient étre
réduites a leur minimum (Daniels N., 2008).

L’enjeu que souléve la définition du périmeétre dems remboursables est donc double : il est
politique d’'un cbté et scientifique de l'autre.

- D’un point de vue politique, il est en effet né@@ss d’expliciter les choix normatifs
concernant les principes de répartition des resesuen santé et de s’assurer de la
légitimité de ces choix. Une réflexion devrait doétce menée sur I'élaboration
d’espaces et de processus de délibération adédpeatpropositions de Daniels sur la
justice procédurale appliquée aux politiques deésannstitueraient assurément un
point de départ essentiel pour ces réflexions. &sng’appuie en effet sur les
propositions de Rawls au sujet des délibératiomsodéatiques pour établir une liste
de criteres permettant de juger la légitimité deigiéns publiques en matiere
d’allocation des ressources en santé. Pour éttesjuses décisions doivent étre
raisonnables, c’est-a-dire qu’elles doivent répendux conditions de publicité, de
pertinence, d’appel et de révision et a la conditégulatrice (Daniels, 2008).

- D'un point de vue scientifique, il est nécessaire développer des méthodes
d’évaluation qui permettent de s’adapter a cesxghie telle sorte que I'évaluateur
puisse mettre a disposition de la délibération idésrmations cohérentes avec les
principes de justice qui sont recherchés par lecilité.

Le présent travail s’inscrit dans le cadre de cejele scientifigue et il vise plus
particulierement a s'interroger sur la faisabildés méthodes qui ont été récemment
développés pour pendre en compte les principesitaigies dans [|'évaluation des
interventions de santé, dans un contexte de proedthifixation de prix et d’admission au
remboursement des produits de santé. Hausman, ygEmpée propose une méthode
alternative a celle utilisée dans le cadre de ligation codt/efficacité traditionnelle pour
valoriser les gains en santé de facon a prendmoepte I'impact de l'intervention sur les
opportunités offertes a lindividu qui va en béniéfi (Hausman D., 2009). De méme,
Fleurbaey a développé le concept de revenu équivssmté qui permet d’introduire dans
I'évaluation colt/bénéfice traditionnelle une poradi®n des résultats en fonction du degré
d’aversion aux inégalités que partage la colle@iyFleurbaey M., 2005, Fleurbaey al,
2009). Ces méthodes proposent toutes deux d'intedies principes développés par Rawls
dans I'évaluation économique des interventionsat#ésmais elles s’opposent sur plusieurs

points, en particulier sur la place accordée awsfépences individuelles Il n’est pas

20



pertinent de toujours séparer la question de lardédn de la justice et celle de la mise en
ceuvre des états justes. La faisabilité est uneuvgdeatique, qui doit étre prise en compte
dans la réflexion éthique en vue de garantir I'gti@mnalité du modele décisionnel »
(Fleurbaey M., 1996, p.11).

Plus précisément, il s’agira au fil des trois chr@si qui constituent cette thése, d’examiner
quels sont les principes de justice sociale qusgendent les méthodes actuellement utilisées
en évaluation économique dans l'aide a la décigiobligue en santé et d’envisager, au
moyen de cas concrets, comment |'évaluation écomoenest en mesure de s’adapter aux
autres principes qui pourraient également étrenusteNous nous appuierons pour cela sur les
travaux théoriques qui sont actuellement menésenainie normative et sur les travaux plus
pratiques qui s’intéressent a leur application dawaluation économique des interventions

de santé.

Plan

Le premier chapitre de cette these propose unesrégs méthodes d’évaluation économique
auxquelles ont recours trois grandes agences di@wah des technologies de santé en Europe
(NICE, IQWIG, KCE) afin d’identifier les positionen matiére de justice sociale qui en
découlent. La méthode de travail s’appuie sur uise ®n perspective des guides publiés par
les agences avec une grille d’analyse élaboreertr pi@ la littérature sur les théories
économiques de la justice sociale.
Cette grille d’analyse s’articule autour de deuxsaxe
- Comparaison des choix des agences en matieretdeesrde définition des gains en
santé
- Comparaison des choix des agences en matieretdeesrde répartition des gains en
santé dans la population
Ce premier chapitre constitue une étape liminammportante pour la suite de la thése parce
gu’il permet d’examiner dans quelle mesure les egers’écartent du modele utilitariste
traditionnel qui constitue pourtant le modele dstie sociale sur lequel sont fondées les
méthodes classiques d’évaluation économique. Cstabjustifie donc d’étudier dans les
chapitres Il et Ill, comment les travaux qui sonérmds en économie du bien-étre et qui
prennent en compte d’autres modéles normatifs duidithrisme sont applicables a

I’évaluation des interventions de santé.
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Dans le cadre du deuxieme chapitre, nous analysEmglilemmes moraux auxquels se
heurtent les économistes chargés de mener [I'éwauade deux technologies
de compensation du handicap : 'hormone de croissahez les enfants non-déficitaires
présentant une petite taille a la naissance einigdants cochléaires bilatéraux chez les
enfants présentant une surdité profonde a la maissa

L’objectif est d'observer dans quelle mesure legrmamenes d’adaptation des préférences
forcent les économistes a rouvrir le débat suht@xcde la perspective de I'évaluation et dans
guelle mesure ce débat ne peut étre tranché sandrprposition a I'égard des principes de
justice sociale. Trois options sont ensuite propsg#giour prendre en compte ces phénomeénes
d’adaptation au moyen de méthodes d’évaluatiorsqigint cohérentes avec les principes de
justice retenus par les décideurs. Elles s’insativeutes les trois dans le cadre des théories
égalitaristes de la justice sociale. Nous verromsarticulier que chacune de ces options
implique des bases informationnelles différetites

Ce deuxieme chapitre permet de montrer commenainsrprobléemes concrets rencontrés
dans I'évaluation des interventions de santé peudeatlevés en mettant en perspective les
travaux menés en économie de la santé et les igilesur les théories de la justice sociale.
La mise en ceuvre d’'un dialogue entre éthique etadn@ en amont de I'évaluation, permet
en effet de redéfinir le choix des criteres qui seténus dans I'évaluation (bien-étre subjectif,
opportunité de fonctionnement ou reéalisations g$esidondamentales), le choix de la
perspective (patients vs population générale) giélémeétre de I'évaluation (interventions
médicales et extra-médicales).

Enfin, dans le cadre du troisieme chapitre, il@sposeé de tester I'utilisation du concept de
revenu équivalent-santé développé par Fleurbae@5)28ans I'évaluation des traitements
antihypertenseurs. L’objectif de cette approchedéstroduire différents degrés d’aversion
aux inégalités dans I'évaluation des interventidassanté de fagon a prendre en compte des
principes égalitaristes en matiere de répartiti@s dessources en santé. Il s’agit ici de

démontrer la faisabilité de cette démarche dacsmeexte de I'aide a la décision publique en

19 « Toute démarche d’évaluation se caractérise marbase d’information, c'est-a-dire par I'ensemblesd
informations dont il est nécessaire de disposemurgormuler un jugement conforme a cette démarchais
aussi, et ce n’est pas moins important, par I'erdendes informationsxcluesde I'évaluation directe. (...) De
fait, pour isoler le « principe actif » d’'une théede la justice, il suffit de se pencher sur saebd’informations
et de voir quels éléments celle-ci integre ou dxel(Sen A., 2003, p.81-82)
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santé et ceci compte-tenu des conditions réellgqualies elle est soumise, notamment en
termes de disponibilité d’'information.

Cette évaluation repose sur l'estimation de fonetiale bien-étre social permettant de
comparer les conséquences des interventions dé gansont évaluées de facon extensive.
Ces conséquences sont pondérées en fonction dedtasn des individus qui les supportent
de maniére a valoriser les interventions qui pelenetd’améliorer la situation des individus
les plus défavorisés. Quatre degrés d’aversioniaggalités sont inclus dans le calcul de
facon a laisser au décideur la responsabilité dixamormatif que cela représente. Il s’appuie
sur une méthode empirique qui a été élaborée au dane équipe réunissant plusieurs
économisted’. L'intérét de ce troisitme chapitre est de dénmntque I'évaluation
eéconomique est en mesure de s’adapter aux differmaoteles de justice sociale qui sont
recherchés par la collectivité et qu’elle n'est pasiise en question par le rejet du modele
utilitariste traditionnel. Les données qui ont seaviélaborer le modéle d’évaluation des
traitements antihypertenseurs par I'approche reeguivalent-santé sont issues :

- d’'une enquéte menée sur 3330 individus interrogésesir état de sante, leur revenu
et sur leurs préférences en matiéere d’arbitragema’santé ; cette enquéte était
financée par la Chaire Santé de I'Université PRaaphine ;

- d’'un modele colt/efficacité sur les traitementshymtertenseurs en primo-prescription
réalisé par la HAS et externalisé aupres d’'IMS theal

Le travail qui est présenté dans le cadre de deidrmoe chapitre a bénéficié du soutien
méthodologique des personnes impliquées dans liaatian du modele codt/efficacité de la
HAS™,

Nous avons choisi dans cette these de partir d’pbemm particuliers d’évaluations
economiques des interventions de santé qui soligé&ésa dans le cadre de l'aide a la décision

publique. L'objectif est a la fois d'étudier les piitations philosophiques des choix

méthodologiques qu’elles sous-tendent et d’examinerment les réflexions récentes menées

% |es co-auteurs de ce travail sont les suivantdgitBr Dormont (LEDa-Legos, Université Paris Dauys)
Marc Fleurbaey (Woodrow Wilson School, Princetorivdrsity), Stéphane Luchini (CNRS, GREQAM), Anne-
Laure Samson (LEDa-Legos, Université Paris DauphiBek Schokkaert (CORE, Université de Louvain-la-
Neuve), Clémence Thébaut (LEDa-Legos, UniversitésHaauphine, Haute Autorité de Santé), Carine ¥an
Voorde (Katholieke Universiteit Leuven).

21 Ont participé a I'élaboration du modele de la HASkaterini Vellopoulou, MSc (IMS), Laetitia Geeli, MSc
(IMS), Frédérique Maurel, MSc (IMS), Fabienne MidyAS), Emmanuelle Cohn-Zanchetta (HAS), Anne-Line
Couillerot-Peyrondet (HAS), Catherine Rumeau-PicidAS), Dr Olivier Scemama (HAS), Anne d’Andon
(HAS), Emmanuelle Blondet (HAS), Maud Lefevre (HA8) Frédérique Pages (HAS), Dr Michel Lievre
(pharmacologue méthodologiste, Lyon) ainsi quesianble des experts du groupe de travail et du groiep
lecture.
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en économie du bien-étre pouvaient permettre diane¢lles méthodes de facon a ce qu’elles
soient plus adaptées aux principes de justice Isoqize visent les décideurs au nom de la
collectivité qu’ils représentent. Par conséquentsnolidentifierons pas, dans cette these,
'ensemble des controverses philosophiques quegmturencontrer les évaluateurs au moyen
d’'une démarche systématique et descendante. Ngeetiblest plutdt de mettre en ceuvre de
facon concréte le dialogue entre économie et éhiqusujet de I'évaluation des interventions
de santé, dont Sen souligne, dans son essai @titDh Ethics and Economicsla, nécessité.
Nous verrons toutefois que le travail qui est sEaBur « ces cas pratiques » nous permet de
tirer des enseignements dont la portée dépasssthiirpérimetre et dont nous effectuerons

un recensement dans le cadre de la conclusionajénér

24



Chapitre 1 :

Methodes d’evaluation économique de trois
agences publiques d’évaluation (NICE, IQWIG ET
KCE) : Quels fondements en matiere de justice

sociale ?*

* Cet article a été accepté pour publication déasevue dEconomie publique

1. Introduction

Le périmetre des soins remboursables s’est consg&iué-rance et plus généralement en
Europe, de fagon progressive et conjoncturelle smesles criteres d’'inclusion n’aient été
clairement explicités. Compte tenu du fait que ltaegtation des dépenses des systemes
d’assurance maladie menace leur viabilité économilgueécessité d’effectuer des choix en
matiere d’allocation des ressources en santé s’'iengésormais. Il convient donc aujourd’hui
de redéfinir les contours de ce périmétre des seimboursables de facon cohérente avec les
contraintes budgétaires.

Cette redéfinition souléve d’'importantes questidagustice sociale. La décision qui est prise
d’inclure une intervention de santé dans ce péramdétermine la possibilité pour I'ensemble
de la population d’en bénéficier en fonction de Isesoins. Dans le cas contraire, 'accés a
cette intervention est limité en fonction des moyédénanciers de chaque individu. Ce
processus conduit immanquablement a s’interrogelesucritéres permettant de définir dans
quelle mesure l'accés a l'intervention, sans camlét de ressources, releve d’un principe de
justice. Dans la plupart des pays européens, éettieition s’est accompagnée de la décision
de confier aux agences d’évaluation des intervestide santé une mission d’évaluation
économique. L'objet de cet article est de souligmes les choix méthodologiques que ces
dernieres ont effectués pour mettre en ceuvre kEwakiations ne sont pas neutres et qu’ils

AW

sont conditionnés par des partis-pris éthiqueshéi€ls ou non.
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L’évaluation économique s’inscrit par principe damsadre d’une morale publique de type
conséquentialisté Elle consiste & mesurer les ratios co(t/consémuqui sont associés aux
différentes alternatives envisageables. Il s’agduite, grace a ces ratios, d’identifier les choix
qui permettent d’atteindre un objectif donné au ndoé colt et de mettre en exergue les
ressources minimales que la collectivité doit $ieeripour atteindre cet objectif. Cette
évaluation doit alors servir a justifier que chagqueo dépensé par la collectivité permet
d’obtenir les meilleurs résultats possibles.

Néanmoins pour que les conclusions de I'évalugiigasent Iégitimer les décisions publiques,
les critéres de cette évaluation doivent logiqudné&tre conformes au modéle de justice
sociale qui est recherché par la collecti¥ité Pour cette raison, il semble légitime de
considérer que les économistes sont insidieusersnis, par le truchement de choix
méthodologiques en matiere de criteres d’évaluaterprendre position sur des controverses
philosophiques majeures, des lors que différentdates de justice sociale sont envisageables
et ceci a défaut de pouvoir se ranger derrieredacérine qui soit clairement assumée par les
décideurs publics. De tels enjeux philosophiquessolt pas seulement théoriques : ils
influent les résultats des évaluations qui, a lewr, ont un impact sur les décisions de
remboursement et donc sur la répartition effedai®® gains en santé dans la population.

Au préalable de cette analyse, il convient de goeli gu’en aucun cas il n'est question ici
d’affirmer que les agences ont défini leurs métkodiévaluation économique a partir d’'une
conception explicite et cohérente de la justiceade@n matiére de répartition des ressources
en santé. Il s’agit seulement de mettre en lum@seconséquences philosophiques de choix
méthodologiques, qui a premiere vue, semblent sfigerés et neutres. Il est plus que jamais
nécessaire de porter ces questions au sein du @éb#t en France, compte tenu du

renforcement de la mission d’évaluation économiguiea été confiée a la Haute Autorité de

22 A l'inverse de la morale déontologique qui jugararalité de I'action & partir d’un principe ou d&ivaleur
qgu’il convient de respecter, la morale conséquéstitaconsidére qu’une action est juste en fonctienses
conséquences. Nous pourrions a ce sujet évoqudistimction entre I'éthique de responsabilité, gelon
Weber est le fait d'assumer la conséquence decses a la différence de I'éthique de conviction peimet de
justifier les moyens par le résultat. Dans ce odetd’éthique de responsabilité reléve d'une positi
déontologique et I'éthique de conviction renvoieant a elle a une position conséquentialiste (Webet958).

2 « Le role de I'évaluateur est de réaliser une @atibn cohérente de telle sorte qu’elle puisse isen débat
politique plutdt que de chercher a remplacer leqassus démocratique lui-méme. Le probléme de liatiah
économique est le suivant: juger les intéréts iadiels dans la perspective d’'une conception pplgi
particuliére ou d’un échantillon de conceptionsitiquies (proposant chacune une fonction de biea-étrcial),

et non de synthétiser les conceptions politiquaesciteyens au sein d’une doctrine prétendumentleatve » »
(Fleurbaey M.et al, 2007, p.6, traduction non officielle)s Le Siécle des Lumiéres, quant a lui, marque
'avénement de la raison rationnelle. (...) 'aménamgmt des conditions économiques se présente conme |
des buts a atteindre. Cet objectif, parfaitemenfisable, doit sS’appuyer sur un critére ou une nergermettant
d’évaluer les états sociaux. Les conseils, quettEsiomistes se veulent capables de donner, daiverdt se
référer a une véritable conception du bien et diigu»(Leroux A., Marciano A., 1998, p.47)
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Santé (I'agence francaise chargée de I'évaluatianickerventions de santé) par la loi de
financement de la sécurité sociale pour 2012 etuades choix méthodologiques que cette

derniere doit effectuer en conséquence (HAS, 2011).

2. Méthode

Une revue de la littérature a été réalisée pounttifiler les recommandations méthodologiques
d’agences publiques d’évaluation des interventaamsanté appartenant au résEawopean
Network for Health Technology AssesmgEitnetHTA) et publiées en langue anglaise. Les
guides des trois agences suivantes ont été séleésa

- le National Institute for Health and Clinical Excellesn(NICE) en Angleterre et au

Pays de Galles ;
- I'Institute fur Qualitate und Wirtschaftlichkeit ibesundheitswese(iQWiG) en
Allemagne ;

- le Centre Fédéral d’expertise des soins en sat€E) en Belgique.
Une grille d’analyse est utilisée pour comparer ee®mmandations méthodologiques. Elle
repose sur une typologie permettant de comparetifigsents modeles de justice sociale en
matiere de répartition des ressources en santée Gpblogie a été élaborée a partir de la
littérature sur les théories économiques de lacgistociale et sur les réflexions menées dans
le cadre de la philosophie politique et morale.difficulté réside dans la transposition des
réflexions générales sur la justice a la questlas gpécifique de la répartition des ressources
en santé. Pour faire face a cette difficulté, ti@dature qui traite des implications éthiques de
I'évaluation économique en santé a été mobilisésv@P M., Faden R., 2000 ; Wagstaff A.,
1991 ; Moatti J-Pet al, 1995 ; Le Pen C., 1996 ; Mooney G., 1998 ; SclaneBunnier C.,
1998 ; Fleurbaey Met al, 2007, etc.). Enfin une revue de la littératuréte effectuée afin
d’identifier les critiques portées par les écondesisde la santé aux recommandations
méthodologiques des agences, et en particulieescelll NICE (Birch S., Gafni A., 2007 ;
Gafni A., Birch S., 2006 ; Schlander M., 2008 ; Bimond M., 2007 ; Gold M. et Bryan S.,
2007 ; Culyer A., 2006, etc.).
La démarche adoptée ici pour analyser les méthdidgaluation économique des agences est
positive et non normative : il ne s’agit pas degjulgs recommandations méthodologiques des
agences mais d’examiner comment chacune proposerdier les intéréts particuliers des

malades et celui de la collectivité dans son ens=iriimme en témoigne leur utilisation du
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calcul économiqud. Notre intention n’est pas ici de confronter leseurs qui sous-tendent
les différents modéles développés par les agenees de les expliciter et de tenter d’en

percevoir la cohérence.

3. Typologie des modeles de justice sociale enamatde

répartition des ressources en sante

3.1. Articulation principale de la typologie

Il est proposé d'articuler la typologie des modélegustice sociale en matiére de répartition
des ressources en santé autour d’'une distincte@dav@e par trois auteurs) entre la définition
de I'objet qu’il s’agit de répartir de facon équitan dans la population (ex. bien-étre, niveau
de revenu, avantages socio-économiques, etc.} eriteres de cette répartition (Van Parijs,
Sen et Fleurbaey). Les tro@uteurs soulignent pareillement que les critérdség pour
définir le bien qu'il convient de répartir dansgapulation et les critéres de cette répartition
sont relativement indépendants.
Van Parijs distingue ainsi tistribuendurret le critere de répartition de distribuendum
« La justice va ici consister a distribuer d’unerteéne maniere — c’est le critére de
répartition — une variable dont la distribution @rindividuelle importe directement
(pas seulement au titre d’indicateur ou de facteamsal) — c’est lelistribuendumLes
nombreuses variantes du libéralisme solidaristéediint les unes des autres par les
choix essentiellement indépendants I'un de l'authedistribuendumet du critére.»
(Van Parijs P., 1991, p.251).
En dautres termes, cette distinction est égalensenlignée par Fleurbaey au sujet des
attributs de la répartition et du critére de répart.
« On peut disséquer a l'infini les differences felies entre les solutions mais cela est
d’'un intérét limité. Il est plus important de corepdre les différences essentielles de
contenu entre les solutions. Ces différences ds#leat portent sur la description

jugée pertinente desituationsindividuelles, d’'une part, et sur la maniereadtéger

24 « Le véritable débat n’oppose pas I'éthique écomommj d’une part & I'éthique médicale, d’autre palit.
oppose plutét les différentes conceptions de lHcgisociale et les approches contrastées qu'glleposent
pour réconcilier les intéréts individuels et legfirences en matiere de biens collectifs et de-&ien »(Moatti
J-P., 1999, traduction non officielle, p.154)
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les variables individuelles pour en tirer un jugerm@lobal sur les états sociaux,
d’autre part. »(Fleurbaey M., 1996, p. 15)
En outre, cette articulation avait déja été propasg@lusieurs reprises par Sen.
« Les théories substantielles qui constituent helément de jugements éthiques portés
sur la vie des individus reposent sur une base fafination composée
schématiquement de deux types dinformations sdduement pertinentes : 1/les
caractéristiques personnelles centratds?/ lescaractéristiques combinatoirésnsi,
les seules caractéristiques personnelles centraigges intrinséquement importantes
par la théorie utilitariste classique sores utilités individuelles et la seule
caractéristique combinatoire qu’elle recommandel@stommation qui donne le total
des utilités.»Sen A., 1993, p.216)
Cette distinction semble tout a fait utile pourssler les modéles de justice sociale en matiere
de répartition des ressources en santé. D’'une lfabjet de la répartition - en I'occurrence
I'amélioration de I'état de santé que nous appetogains en santé » - peut étre appréhendé
de différentes facons : en termes d’années deavieees, d’amélioration de la qualité de vie,
d’amélioration de certains indicateurs cliniquesct{gurs de risque, prévalences de maladies,
cas dépistés) ou, plus généralement en termesedeébie. D’'autre part, plusieurs principes
de répartition des gains en santé dans la populatiot envisageables. Certes la santé ne peut
pas étre répartie en tant que telle entre les ithasvde la méme facon que I'on peut répartir
les revenus : elle est une caractéristique inhéraux individus et ne peut pas étre transférée
de lI'un a l'autre, entre « pauvres » et « richem»santé. En revanche, les gains en santé
peuvent étre répartis différemment dans la popnaties lors qu’ils résultent de la mise en
ceuvre d'interventions de santé financées collecterdg. Ces interventions constituent des
biens privés exclusifs la décision de financer collectivement une ingetion implique que
certains individus bénéficient de gains en sanigjé&riment d’autres individus qui auraient
pu bénéficier de ces mémes ressources pour un adiegeatif. Il est donc nécessaire de
s’'appuyer sur un principe de justice en matiererdgpmrtition de ces gains en santé pour

pouvoir justifier que la collectivité consacre dataye de ressources a ces individus.

%5 A I'exception des certaines interventions tellas tes campagnes de vaccination et de prévention.
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3.2. Articulation secondaire de la typologie

Pour distinguer les difféerents criteres de mesws dains en santé, il est possible de
s’appuyer sur la classification des théories écagoes de la justice sociale proposée par
Fleurbaey qui différencie les objets de répartitiigerits par I'emploi d'attributs objectifs et
ceux décrits par 'emploi d’attributs subjectifs.
« Un premiere famille de solutions se concentrelssiattributs subjectifs, au premier
chef l'utilité ou satisfaction. (...) Une seconde if@nde solutions ne retient que
certains attributs objectifs. Ces attributs peuvétne la jouissance des droits, comme
les libertés de base ou le droit de propriété ; demsommations de biens et de
services (y compris loisirs) ; ou de réalisationgges fondamentales (par exemple la
santé). xFleurbaey M., 1996, p.15-16)
Distinguer ces deux catégories est utile pour elaks critéres de définition des gains en
santé. Cela permet de mettre en évidence I'écarexjste entre des criteres de mesure de
I'amélioration de I'état de santé qui relevent d'woaception de la santé comme pouvant étre
décrite objectivement et ceux qui s’appuient sysdeception subjective qu’ont les individus
de leur santé.
Enfin, on peut également s’appuyer sur les travdences trois auteurs pour distinguer les
différents criteres de répartition des gains ernésaans la population. Van Parijs, Sen et
Fleurbaey distinguent chacun a leur maniere lggres de répartition dans la population
selon qu’ils sont de type agrégatif ou de type fddste. Van Parijs oppose les principes
agrégatifs, qui ont comme objectif de maximiseisétanme ou la moyenne de la variable
choisie commedistribuendum aux principes distributifs qui cherchent au caimg a
minimiser la dispersion interindividuelle distribuendumFleurbaey distingue les criteres de
répartition qui reposent sur une sommation diréete résultats et ceux qui recherchent leur
égalisation. Sen évoque également la notion de sdimmqu’il différencie de celle de
maximin, ou cette derniére consiste a juger la igual’'une situation en fonction des

ressources dont bénéficie la personne la plusatial(Sen A., 1993).
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Pour résumer, la typologie élaborée est la suivante

l. Les modeles de justice sociale varient en fonctiates criteres de mesure des gains ¢n
santé
1. Criteres objectifs de mesure des gains en santé
2. Critéres subjectifs de mesure des gains en santé
Il. Les modeles de justice sociale varient en fonctiates criteres de répartition des
gains en santé
1. Criteres de répartition de type agrégatif

2. Critéres de répartition de type prioritariste

En utilisant a cette typologie, nous distinguonsniblée deux dimensions du modele de

justice sociale dite « utilitariste »:

- ladimension « préférentialiste » qui concerneii@ie de mesure du gain qui est distribué
dans la population

- la dimension « maximisation d'un indice quelcongueui concerne le critere de
répartition de ce gain dans la population.

Pour plus de clarté nous n’utiliserons donc patetme d’ « utilitarisme » pour évoquer ni

I'une ni 'autre de ces deux dimensions car ce éemmplique nécessairement la combinaison

des deux dimensions.

4. Choix méthodologiques des agences en matieczitdees

de mesure des gains en santé

4.1 Grille d’'analyse

4.1.1 Critéres objectifs versus criteres subjectifs

La grille d’analyse qui est utilisée pour compales choix méthodologiques des agences
conduit a distinguer les méthodes d’évaluation ésogoue selon qu’elles proposent de
mesurer les gains en santé :

- au moyen de critéres objectifmsant référence, par exemple, a des normesdiiples ou

statistiques (ex. années de vie sauvées, nombreameers dépistés, baisse du LDL-

cholestérol, gain de centimétres par rapport aailée tprédite a I'dge adulte pour les
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enfants traités par hormones de croissance, €es.criteres sont utilisés dans le cadre
d’études dites « colt/efficacité®

- au moyen de critéres subjectifels que le bien-étre ressenti par les indivigiéee aux

gains de santé. Ces critéres sont utilisés dawadee d'études dites « colt/bénéfice ».
C’est ce a quoi les économistes font référenceyloits proposent de mesurer l'intérét
que représentent pour les individus les effets dfaitement au moyen de méthodes de
révélation des préférenéésParmi celles-ci, les méthodes d’évaluation deisposition-
a-payer cherchent a simuler un marché hypothétigms I'objectif d’identifier la valeur
attribuée par les individus a un gain en santébmemant la facon dont ils effectuent un
arbitrage entre leur revenu et leur santé. Il esicddemandé aux individus d’estimer le
prix maximum qu'ils seraient préts a payer pougaim en santé particul @&r

Il semble important de souligner que cette grilendlyse se différencie de I'habitude acquise

en économie de la santé de distinguer les méthdidgaluation économique selon qu’elles

permettent :

- de comparer l'allocation de ressources au sein diéme domaine thérapeutique ou de
domaines thérapeutiques comparables (études damaoHE)

- de comparer l'allocation de ressources entre difféas pathologies (études codt/utilité)

- de comparer l'allocation de ressources de facors phwmge entre différents secteurs
économiques, tels que la santé, les transportsjdation, etc. (études colt/bénéfice)

Ces deux grilles d’analyse semblent en premierdeesuperposer. En effet, pour effectuer ces

comparaisons interpathologies ou intersectorielessgconomistes s’appuient habituellement

sur les préférences individuelles afin de dispafen étalon commun pour évaluer les

conséquences des différentes allocations de ressolenvisageables. Pourtant, il serait

théoriquement envisageable d’effectuer des comguaraiinterpathologies ou intersectorielles

|| est clair alors que cette prétendue objectipitée question au regard des travaux de G. Caeguitur la
limite entre le normal et le pathologique. Selaauteur, celle-ci est en effet davantage qualitafiemomalie
n'est pathologique que si elle est ressentie cotvft®), que quantitative (standard défini par rapgoune ou
des valeurs moyennes).

" « Les théories morales et politiques ne sont pavesut explicites au sujet des critéres de bien-gtrelles
font prévaloir. (...) Par critéres subjectifs, j'ent#s les critéres selon lesquels le niveau de biendbnt jouit
une personne suite a un bénéfice ou a un sacpéegculier doit étre mesuré en évaluant soit lesanstances
matérielles, soit le bénéfice ou le sacrifice dinpde vue des golts et des intéréts de cette peesoniquement.
L'utilitarisme hédoniste repose sur un critére gen ce sens, est subjectif (...) au méme titre quelwel
utilitarisme de I'économie du bien-étre(Scanlon T.M., 1975, p. 656, traduction non offilg)

8 Dans le cadre de ces études colt/bénéfice, lesigaimonétaires sont utilisées comme des étalonarse
évaluer les besoins ressentis par les individuargent est un substitut conventionnel ; notion lure retrouve
dans les racines étymologiques du mot « monnai@miéma, issue du grenomos(la régle, la convention) (de
Boyer J., 2003). Il serait donc envisageable de fdes études colt/bénéfice en utilisant un auitere que le
revenu, pourvu qu'il soit numérique (Fleurbaey Male 2007).

29 Sur cette distinction Cf. Drummond Mt al, 2005 ; Brazier Jt al, 2007.
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au moyen de critéres objectifs comme le proposent Baniels et Hausman (Sen, 1999 ;
Daniels, 2006, Hausman, 2009). Et il serait ausssible de recourir a des critéres subjectifs
tout en refusant d’effectuer de telles comparaisbas deux grilles d’analyse sont donc bien

distinctes.

4.1.2. Les QALYs : un critére intermédiaire entrieeces objectifs et subjectifs

Les QALYs (Quality Adjusted Life Years), qui sontohilisés dans le cadre des études

colt/utilité peuvent étre considérés comme _un reritiitermédiairesur l'axe « critéres

objectifs versuscriteres subjectifs de mesure des gains en sartié effet, en utilisant les
QALYs, les économistes proposent de pondérer lebnerd’années de vie gagnées par la
qualité de vie. Cette derniere est mesurée de fagimective, a partir des préférences
individuelles mesurées au moyen des arbitragedfqataent les individus entre qualité de
vie et longévité (technique dite edime trade off »ou entre qualité de vie et probabilité de
survie (technique dite destandard gamble)»au sein d’enquétes (Drummond M., 2005 ;
Brazier J.et al, 2007). Les QALYs proposent donc d’associer uteiobjectif de mesure
des gains en santé (le nombre d’années de vie gaigeé un critére subjectif (satisfaction
individuelle associée a la qualité de vie). En eules pondérations d'utilités qui sont
associées aux différents états de santé dansre dada mesure des QALYs sont soumises a
des hypothéses trés restrictives au point quediomient finalement a douter qu’elles rendent
véritablement compte des préférences individu¢esan P., 2008 ; Dolan Rt al, 20095§°.

Il est difficile de déterminer si 'ambivalence d@#&\LYs sur I'axe « criteres objectifgersus
criteres subjectifs » s’explique par des contraintechniques ou si elle traduit plutot la
volonté de trouver un compromis entre l'utilisatida critéres objectifs et subjectifs pour
mesurer les gains de santé. D’'une part il sembiectefement possible d'interpréter la
position intermédiaire qu’'occupent les QALYs swuaxk « criteres objectifs de mesure des
gains en santgersuscriteres subjectifs de mesure des gains en sant@ne le fruit des
écarts opérés avec la théorie économique du bierpéur faciliter la production de données

scientifiques.

% Les conditions sous lesquelles les QALYS peuvistdonsidérés comme des utilités sont restriciiRdiskin
J.etal 1980) :

- «independance utility »sindépendance entre I'utilité associée a undgaganté et le temps passé dans
cet état de santé ;

-« constant proportional time trade-off;»la proportion d’années de vie qu’'un individu ¢sét a
échanger contre une amélioration donnée de sa@uaalivie est constante et indépendante du nombre
d'années de vie passées dans cet état de santé ;

- «risk neutrality over life years »pour un état de santé fixe, I'utilité est diexoent proportionnelle au
temps.
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En effet, la réalisation d’enquétes visant a évalaeniveau d'utilité associé aux différents
états de santé est un travail complexe et colt®uxles procédures de régulation et de
fixation de prix et de remboursements impliquentpdeduire régulierement de nouvelles
données scientifiques sur le colt et I'efficacité léasemble des interventions prises en
charge par les systémes d’assurance maladie. Lesataurs sont donc contraints de prendre
des dispositions pour améliorer I'opérationnalités d@ALYs au moyen, par exemple, de
systémes de classification des états de santé-atuibiuts pré-scoré§ L'utilisation de ces
échelles suppose toutefois que des hypothésesésuppiaires soient ajoutées par rapport a
celles posées par I'économie du bienétre

Néanmoins, au-dela du fait que I'on puisse explida@osition intermédiaire qu’occupent les
QALYs sur l'axe « criteres de mesures objectdssuscriteres de mesures subjectifs » par les
difficultés techniques que pose lintégration deéfgnences individuelles dans le cadre de
I'évaluation des interventions de santé dite « datine », il est possible dinterpréter
'ambivalence des QALYs comme le fruit d’enjeux adminaires, voire politiques et
philosophiques. Les QALYs sont en effet plus fanget acceptés par la communauté
médicale car celle-ci est habituée a utiliser désres objectifs (ex. nombre d’années de vie,
gagnées, qualité de vie mesurée au moyen d’échiehométriques) (Culyer A., 2006). En
utilisant les QALYs, les économistes s’opposentmadirontalement a la tradition médicale
gu’en recourant a des criteres strictement suligetdls que les dispositions a payer. Il est
donc possible que les QALYs soient privilégiés gusent parce qu’ils représentent un
compromis entre les deux termes de [lalternativeriteres objectifsversus criteres
subjectifs ».

L’ambivalence des QALYs sur I'axe « criteres ohjscversus criteres subjectifs » semble
confirmée a la lumiére du débat qui oppose C. BhelpA.l. Mushlin a S. Birch et C.
Donaldson au sujet du statut & accorder aux QALXfsrapport a I'analyse colt/bénéfice
traditionnelle, en particulier lorsque les étudesitiutilité sont associées a une valeur seulil
tutélaire (Wagstaff A., 1991 ; Phelps C., Mushlid.A1991 ; Birch S. et Gafni A., 1992 ;

31 Ces échelles telle que « Euro-Qol-5D » et « Hedlility Index 1, 2 et 3 », permettent aux évalumsede
mesurer I'efficacité d’un traitement sur un échléotiide patients au moyen d’une échelle de qudkté&ie, puis
d'associer aux différents états de santé que lésnis ont décrits, des valeurs d'utilité prédéiedas et
disponibles grace aux enquétes antérieuremensééalidans la population générale (Torrancet@l, 1992 ;
Dolan P.et al. 1996 ; Feeny Det al.2002 ; Tsuchiya A. et Dolan P., 2005).

32 | 'utilisation de ces échelles multi-attributs estiquée notamment par P. Dolan pour qui ces éesalbnt
inadéquates pour rendre compte des expérienceev§ar les patients et leur entourage. En outi@ofan
souligne que pour utiliser ces échelles, il contvidadhérer a des partis-pris sur lesquelles etfpssent et de
justifier explicitement les choix qui sont ainsifegftués (le choix des cing dimensions de la santésgnt
privilégiées dans le cadre de 'EQ-5D par exemplienportance accordée a certaines de ces dimessitnfait
de privilégier les préférences de la populationégale plutdt que celle des patients) (Dadaial. 2009).
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Johannesson M. et Meltzer D., 1998). Les premienmssiderent qu'il existe une quasi-
équivalence entre les études colt/utilité et céifice, ce que réfutent les seconds. Tous
s’accordent néanmoins a reconnaitre qu’il existe rdeines théoriques communes entre les
outils de mesure des QALYs et les méthodes weléaride révélation des préférences (ex.
dispositions a payer) et qu’elles partent d’'un tansommun : la nécessité de prendre en
compte, au moins pour partie, les préférences iddalies pour valoriser les gains en santé
(Birch S. et Donalsdson C., 2003 ; Dolan P., 2600)

4.2. Choix méthodologiques des agences en mateereritetres de

mesure des gains en santé

4.2.1. Choix méthodologiques du NICE

Le NICE recommande de mesurer en priorité les ta@sulles interventions de santé en termes
de QALYs via I'échelle EuroQol-5D. L'amélioration de la qualite vie est estimée en
interrogeant les patients au moyen d’'une échelreémggue de qualité de vie et la valeur
d’utilité associée a ces différents états de sastténesurée a partir des préférences du public.
Le NICE évoque également la possibilité d’avoirowes de fagcon complémentaire a la

mesure des dispositions a payer.

4.2.2. Choix méthodologiques de I''QWiG

Les recommandations de 'lQWIG en matiére de @#é&le mesure des gains en santé sont
plus ambigues. Les avantages et les inconvéniestindeateurs cliniques sont décrits et il
est décidé que le choix de l'indicateur doit éfifecué, au cas par cas, pour chaque domaine
thérapeutique. Bien que les QALYs présentent I'aagatde synthétiser plusieurs dimensions
d’'un état de santé, 'lQWIiG souligne qu’ils fonoblsjet de vives critiques, tant du coté des
cliniciens, que de certains économistes. D’apr&3WiG, les cliniciens sont en désaccord
avec les fondements conceptuels des QALYs : ildesbent notamment le fait que cing ans

en bonne santé puissent étre jugés équivalentsandiées passées dans des conditions de vie

% L'ambivalence des QALYs & I'égard de I'analyse tfioénéfice traditionnelle refléte 'ambivalence ke
doctrine extra welfariste a I'égard de la doctnvedfariste en généralk L'extra welfarisme transcende donc le
welfarisme : il n’exclut pas le bien-étre individute ses criteres de jugement sur les états socimais il les
compléete par la prise en compte d’'autres caractigpgs pertinentes pour évaluer la situation defiviius. »
(Culyer A. , 1989, traduction non officielle).
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jugées deux fois plus médiocres. L'IQWIG rappeli@alément que de nombreux économistes
mettent en cause leur validité empirique en radmia variabilité des résultats obtenus selon
les méthodes utilisées pour révéler les préférelndes a I'état de santét@ndard gambleu
time-trade-off. L'agence allemande conclut que tant que ledblproes soulevés par les
QALYs ne seront pas résolus, ils ne peuvent pas étilisés comme seul indicateur
d’efficacité. C’est donc aux cliniciens et aux autres expertsde définir, pour chaque
domaine thérapeutique, les criteres de résulatagitant d’estimer au mieux l'intérét d’'une
intervention de santé. Dans ce contexte il estiplesd’utiliser ponctuellement les QALYSs.
Cette position est relativement ambigie. S’il esvigageable que les perfectionnements
de l'outil permettent a terme de lever certaindgiques méthodologiques, les fondements
philosophiques resteront identiques et continuedont de faire I'objet de critiques de la part
des cliniciens dans la mesure ou I'lQWIG ne propamseune méthodologie de résolution des

désaccords.

4.2.3. Choix méthodologiques du KCE

Le KCE recommande d'utiliser des criteres cliniqdesrésultats lorsque I'augmentation de
'espérance de vie représente le principal objedtiftraitement ou s’il existe un résultat
clinigue dominant. Les QALYs peuvent étre mobiliseéde traitement a un impact sur la
qualité de vie ou s'il apparait nécessaire d’évalde fagon multi-dimensionnelle son
efficacité. En revanche, le KCE rejette l'utilisati des mesures de dispositions a payer
utilisées dans le cadre d’études colt/bénéficeyaatgdu fait qu’il existe d’importantes

« divergences d’opinion sur la méthodologiéCleemput let al, 2008, p.16).

En conclusion de cette revue de la littératuressil possible de représenter ainsi les choix

méthodologiques des agences en matiere de criteraéfinition des gains en santé :

Critéres objectifs de mesure S oo Critéres subjectifs de mesure des
. ] Position intermédiaire _ ]
des gains en santé gains en santé
Criteres d’efficacité clinique QALYs Mesures dediaposition a payer
Colt/Efficacité Coalt/Utilité Colt/Bénéfice
NCE | e —mm === === -
IQWIG | @ —m—mm e — == .
KCE

—— Utilisation en routine

-------- Utilisation ponctuelle
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4.3. Implications philosophiques des choix méthodmues en

matiére de criteres de mesure des gains en santé

Le NICE et le KCE ont recours a des criteres inégti@ires pour mesurer les gains en santé
tandis que I'IQWIG les rejette presque systématiogr® au bénéfice de criteres objectifs. En
revanche aucune des trois agences ne recommandisafistn de criteres complétement
subjectifs. En définitive les choix méthodologiqupsadoptent les trois organismes ont des
conséquences philosophiques importantes.

En effet, en utilisant des critéres subjectifs powgsurer les gains en santé, ce sont les
individus qui composent la collectivité qui sontaoes de quantifier la valeur de gains en
santé obtenus grace a une intervention. La messgeadins en santé au moyen de criteres
subjectifs consacrerait donc la prééminence d'uncye préférentialiste les individus
constituant ici la source essentielle des jugementslesquels l'action publique doit se
fonder (Wolfelperger A., 2003 Les individus sont libres d’apprécier les comis de leur
bien-étre et d'effectuer un arbitrage entre ledédiihtes dimensions de leur vie gu'ils
souhaiteraient privilégier (santé, loisir, reveria.)e Ce qui peut étre jugé bon pour 'un, ne
I'est pas nécessairement pour un autre, le bienédt ressenti subjectivement et n’est pas
soumis a des normes validegriori.

Au contraire, I'utilisation des critéres objectgermet de connaitre le colt d’'une intervention
pour une unité de résultat de santé gagnée (coéiade vie gagnée, colt/cas dépiste,
colt/baisse du LDL-cholestérol par exemple, et®ar conséquent le décideur est
implicitement mandaté par la collectivité pour détimer quelle est la valeur de cette unité de
résultat de santé gagnée. Il lui incombe la resguhte de déterminer quelles sont les
conditions d’'une « vie bonne » auxquelles aspeedémble de la population. En utilisant des
criteres objectifs pour évaluer les gains en samésoutient donc que certaines conditions de
vie sont souhaitables pour tous et qu’elles peudent étre identifiées par le décideur a qui il
appartient d’effectuer des arbitrages concernatib€ation des ressources publiques. Le refus
plus ou moins radical des agences publiques datilides critéres strictement subjectifs pour

définir les gains en santé implique donc, de faitrejet du principe de préférentialisme qui

3 Ce préférentialisme n’est pas nécessairement gymord’égoisme. Les préférences peuvent en effet étr
influencées par le souci de répartir équitablentesitressources, en vertu d’'une aversion aux irtégafiar
exemple. On distingue donc les préférences desiéhdi pour eux-mémes et celles des individus ehdaa
membres d’une collectivité On voit que cette théorie officielle est étnmitmt liée a une définition formelle de
l'utilité, qui, a travers les préférences individies, peut de fait intégrer quelque chose comme mbemes
sociales si celles-ci s’exercent sur les préféremtes acteurs. {Demeulenaere P., 2002, p.43)
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était pourtant I'apanage de I'économie du bien-&ems laquelle s’inscrit I'évaluation
économiqgue en santé orthodoxe.

A ce titre, un rapprochement pourrait étre étabtresle choix du critere de définition des
gains en santé et les controverses philosophigluess ggénérales sur le theme du statut a
accorder aux jugements individuels. Doit-on fonkdsr décisions publiques sur les opinions
des individus en acceptant que celles-ci puisdeati@luencées par l'intérét personnel et par
des circonstances particulieres ? Doit-on au coatranettre de cO6té ces opinions
potentiellement arbitraires au bénéfice de décssipnses au terme d’un raisonnement
autonome et fortes de I'ambition d’avoir une portgiverselle ? Ce débat opposait déja au
XVllle siécle les philosophes utilitaristes angkxens et les libéraux francais, tels que de
Staél et Constant, qui dans la lignée de Kantommnt a la notion d’utilité de n’étre qu’un
«calcul variable, une opinion du moment que chapent envisager de la facon la plus
relativiste (...). L’arithmétique des plaisirs et desines, la compensation du gain et de la
perte est sophistique en ce qu’elle fait de l'imdlive la mesure de toute choséProtagoras).
L'utilité n'est pas susceptible d’'une démonstratipnécise. C’est un objet d’opinion
individuelle et par conséquent de discussion, deestation indéfinie xJaume L., 1997, p.
94). On pourrait donc interpréter les polémiquadesaes par le choix des criteres de mesure
des gains en santé comme le fruit de I'affrontenenite deux traditions en philosophie
politique. Nous irons ici jusqu’a faire I'hypothégea’elles sont elles-mémes influencées par
des divergences épistémologiques en établissamppmochement entre le préférentialisme et
la tradition empiriste par opposition a une phifgse davantage rationaliste de type kantien.
En effet, la tradition empiriste met en doute ¢ dae des idées, telles que le bien, le vrai et le
juste, puissent étre définies objectivement paralaon humaine ; les seules sources de la
connaissance sont les sensations et les perceptiomous viennent du monde extérieur par
I'intermédiaire de nos sens. Par conséquent, lenseyen d’éviter aux individus de subir une
autorité arbitraire consiste a imposer au décideusoumettre son action a un calcul strict et
reproductible permettant de comparer la somme dasirg et celle des peines qu'elle
engendre conformément a une doctrine de type prfaliste. A l'inverse, si 'on adhere a
une conception épistémologique de type kantiemesil plus Iégitime de considérer que le
décideur peut définir son action en conformité ages principes moraux universels établis

rationnellement et sur lesquels tous les individos la capacité de s’accorder (par le biais
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d’un processus de délibératidh)L’adhésion, consciente ou non, a I'une ou & iaute ces

traditions en matiere de théories de la connaigspoarrait donc bien influencer le choix des
instruments mobilisés dans l'aide a la décision iguel L’'ancrage de la philosophie
empiriste en Grande-Bretagne pourrait donc bierigugr que le NICE adopte une position

davantage préférentialiste que I'lQWIG et le KCE.

Il est intéressant de constater que les choix méthgijues des agences suscitent, en aval,
des controverses éthiques différentes lorsqu'adlmst mises en pratique. L'utilisation de
criteres objectifs appelle une nécessaire hiérsatibn des priorités en matiére de besoins de
santé, ce qui engendre naturellement de nombrebatsiéthique§. Fonder une décision
publique sur une mesure prétendument objectiveaitu €n santé souléve immanquablement
des interrogations sur le concept de « pathologi2oit-on considérer que la définition d’'un
état pathologique et I'évaluation de sa gravitéweht toujours d’une construction normative
relative selon les lieux et les époqtiesu peut-on s’appuyer sur une conception natuealist
centrée sur la maladie ? Le décideur est danssciorzé de se positionner.

A l'inverse, la mesure subjective des gains enésfondée sur les préférences des individus
permet au décideur d’éviter de se confronter alendnes posés par la concurrence de
systemes de valeur en matiere d’évaluation desirizese santé puisque ces jugements sont
laissés a la charge des individus. Cette positinmeotoutefois la voie a d’autres catégories de
controverses a la fois techniques (ex. éventudiébiais dans la mesure des préférences

individuelles) et conceptuelles (ex. phénomene gitadon des préférences).

% Dans le cadre des philosophies contemporaines, @gproche a donné naissance aux théories conssies

qui visent la « construction » d'un accord au moykn procédures de délibération. Cf. Rawls J., 1971
Habermas J., 1986).

% Ainsi le débat sur la légitimité d’une prise eradje collective des soins de réassignation sexaalleas de
transsexualisme reste ouvert (HAS, 2009). Parafiéie il existe des controverses sur la prise emgehdes
traitements par hormones de croissance pour leminfle petites tailles non déficitaires d’'un palatvue
hormonal. L’'administration du méme traitement anfaats déficitaires fait pourtant consensus au fnotiil

vise a traiter un dysfonctionnement physiologiqgBéen que lI'on puisse observer un risque de handicap
psychosocial lié a la petite taille, est-il Iégiande consacrer d'importantes ressources pour ri@ge enfants
pour lesquels aucune maladie n'a été diagnostiquée décideur doit-il valoriser le gain de plusgur
centimeétres sur le seul critére de I'existencetédstypes sociaux ? (HAS, 2012).

$7«Ce que I'on dit injustifiable se donne généraleneamme un mal radical, voire absolu: le mot intatde
lui-méme suppose ce franchissement d'un extrémertd®, le regard vers un passé encore proche nous
apprend qu’il s’agit toujours d’'une norme et d'ufimite historiquement constituées, et donc frappdese
relativité temporelle — nul ne sait aujourd’hui cpie seront les intolérable de demain. — et, dersitic
I'attention portée a la diversité de ces transgiess nous suggere que toutes ne se situent pagnguméme
échelle de valeurs, incitant cette fois a une hghi@ morale. »(Fassin D., in Fassin D. Bourdelais P., 2005,

p.7)
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Pourtant, au-dela de ces controverses philosophiquieapparaissent en amont et en aval du
choix du critere de définition des gains en sait@est pas établi que le fait de privilégier
une mesure objective plutdt que subjective dessgaim santé conduise a des décisions
publiques significativement différentes. Il est neéprobable que la valorisation des gains en
santé par le décideur sur le fondement de criteigectifs et leur valorisation par les
individus sur le fondement de critéres subjectdgest relativement proches. C’est bien ce
que soulignent les théories conventionnalistesgloedles évoquent la« possibilité d’une
fonction d'utilité standard typique de la société&veonnante »(Fleurbaey M., 1996, p.128 au
sujet de Scanlon T.M., 1975).

5. Criteres de répartition des gains en santé ldgospulation

5.1. Grille d’analyse

La deuxiéme partie de la grille d'analyse conduiténparer les choix méthodologiques des
agences en fonction des critéres de répartitiongdéss en santé qui semblent prévaloir au
travers de leur utilisation du calcul économiquivhluation économique s’inscrit en effet
dans un objectif de maximisation de la somme desgm santé lorsqu’elle vise a classer les
interventions en fonction des ratios colt/conségeieqad leur sont associées et que cette
évaluation s’accompagne du principe selon lequelgains en santé ont la méme valeur
quelle que soit la situation personnelle des pafienbans cette perspective, on qualifiera
donc d'« efficiente » I'intervention dont le rato(t/conséquence est plus faible que les ratios
colt/conséquence associés aux autres intervemtigpsnibles. Dans le cas ou il ne serait pas
possible de comparer toutes les interventions mltes, une frontiere dite d’ « efficience »
peut étre fixée pour guider la décision. Elle cgpand au montant maximum que la
collectivité est préte a dépenser pour un gainagésdonné (Johannesson M. et Meltzer D.,
1998). Sur ce fondement, il est recommandé d'iecladans le périmétre des soins
remboursables les interventions dont le ratio coigéquence se trouve en deca de cette
frontiére, et d’exclure les autres. Cette méthodelalgvaluation impliqgue que I'objectif du

systeme de santé est 'amélioration globale maxinadeni’état de santé de la population,

%l serait possible en revanche de s'appuyer sarthigories davantage prioritaristes selon lesguédl@otion
d’efficience prendrait en compte I'aversion auxgalités de la collectivité.
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c’est-a-dire la production du plus grand nombresgiids de gains en santé (Wagstaff A.,
1991).

Les politiques de redistribution fondées sur utecei d’efficience économique, tel que défini
ci-dessus, visent donc en priorité les patientceqtibles de bénéficier au maximum des
traitements qui leur sont offerts. Le principe gsi sous-tendu par ce critére de répartition des
ressources est le suivant : chacun a le droit défleder d’'un traitement, a condition qu'il ait
éte demontré que les ressources consommees nenppageétre utilisées a meilleur escient
en produisant davantage de gains en santé. L’aratiio du bien-étre de chaque individu a
une valeur identique quelle que soit sa situatias@®elle : « chacun compte pour un et pas
pour plus d’'un ».

Par opposition a ce critere de répartition fondéwsuobjectif de maximisation de la somme
des gains en santé, la répartition des ressourcemam@é peut s’appuyer sur dasncipes
prioritaristes visant & améliorer en priorité landition des plus défavorisés, c’est-a-dire ceux
qui sont victimes d’inégalités de santé. Deux tygesprincipes prioritaristes peuvent étre
distingués : ceux qui visent une répartition égakten termes de résultats et ceux qui visent
une répartition égalitaire en termes de moyens oppdrtunités’. Les premiers invitent &
réduire I'écart entre les états de santé des idd/en privilégiant notamment les traitements
qui s’adressent aux patients souffrant des malddeplus graves, tandis que les seconds

conduisent plutbt a agir sur les déterminantsoséconomiques des inégalités de santé.

5.2. Choix méthodologiques des agences en mateereriteres de

repartition des gains en sante

5.2.1. Choix méthodologiques du NICE

Dans son document sur les valeurs sociétales, & Méconnait explicitement s’appuyer sur
un principe de maximisation de la somme des gairsaaté pour fonder ses dVisomme le

traduit la fixation d’une valeur seuil identiqueysdoutes les pathologies. Cette valeur seuil
correspond au codt maximal que la collectivité mste a dépenser pour gagner un QALY

supplémentaire au moyen d’une intervention innavam comparaison de l'intervention de

%9 Cette distinction est établie dans une perspeplive générale par M. Fleurbaey (Fleurbaey M., 1996

40« Malgré le fait que le NICE comprenne que les esaglu NHS s’attendent & recevoir les traitements e
réponse a leurs besoins, cela n'impose pas au éotatdécision du NICE de recommander des intexvesnti
dont I'efficacité ou I'efficience n’est pas suffisment prouvée, et ce dans I'objectif de garantit&rét du NHS
dans son entier. §NICE, 2008, p.20).
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référence (ratio coOt/QALY incrémental ou ICER).régue le colt pour obtenir un QALY
supplémentaire est inférieur a la fourchette de EBEB£30 000, l'intervention est priori
jugée efficiente, tandis qu’elle eatpriori jugée inefficiente si le colt est supérieur aecett
méme fourchette. Le NICE conserve toutefois untarer marge de manceuvre par rapport a
cette valeur seuil. Il peut en effet émettre urs amdgatif pour une intervention dont le ratio se
situerait au dessous du seuil ou au contraire éenatt avis positif pour une intervention dont
le ratio se situerait au dessus du seuil, danddaz cas néanmoins, il est contraint de justifier
sa décision. Il peut par exemple arguer du faitlggedonnées disponibles ne sont pas assez
robustes pour démontrer I'efficacité réelle de &mmention ou démontrer que le questionnaire
grace auquel sont obtenues des données sur l'indhast intervention sur la qualité de vie
ne permet pas de capter la spécificité de I'intér@tapeutique de l'intervention.

En vertu de ce principe de maximisation de la sorda®gains en sante, le NICE conteste le
fait qu’il releve d’'un impératif moral de mettre eauvre tous les moyens disponibles pour
secourir les individus dont la vie est en dangeul& of rescue»). Selon le NICE, cette regle
de sauvetage s’exerce au détriment des patientpauraient bénéficier d’interventions
préventives ou thérapeutiques qui permettraierdng terme d’éviter davantage de déces.
L’agence semble donc ici adhérer au principe foénpar A. Williams, selon qui 1 QALY =

1 QALY, quel que soit I'individu %efficacité d’un programme de santé doit étre unés et
évaluée de la méme facon, quelle que soit la dondiles malades susceptibles d’en
bénéficier. Il n’y a pas de raison de consacreadtage de ressources a efficacité égale pour
une catégorie spécifique de malddesll n’y a pas de place pour les interventions deg
inefficientes, car les ressources mobilisées pougngre en charge des interventions
inefficientes, ne sont plus disponibles pour atten’objectif de maximisation de la santé ».
(Culyer A., 2006, traduction non officielle p.308)

En revanche la position du NICE a I'égard des @géle répartition des gains en santé dans
la population est ambigtie lorsque I'agence promlEsg@ondérer le colt d’'une intervention
pour un QALY supplémentaire au sujet des traitemelat fin de vie comme l'agence dans
son rapport« Appraisal life-expending, end of life treatmentCette dérogation concerne
uniquement les traitements permettant d’augmeatsuivie de trois mois pour des patients

dont I'espérance de vie est inférieure a 24 moissde cadre de pathologies touchant

“l « Les économistes ont souvent considéré que I'ibjs services de santé était la maximisatiomodmbre
de QALYs gagnés, sans considération pour la fagor ks gains étaient répartis. Une telle recomnedinh
est fondée sur la présomption que les QALY's sdatis®s de la méme facon par la société quelle spiela
personne qui en bénéficie. Nous avons qualifie gettsomption de neutralité en termes de distrdouti (Nord
E. et al, 1995, traduction non officielle, p.1429)
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seulement de petites populatitnsll est alors suggéré dattribuer & ces patieatsneme
niveau de qualité de vie que celui dont bénéficiest individus du méme age dans la
population générale en bonne s&ht&tant donné que les QALYs impliquent de mesueer |
nombre d’années de vie gagnées ajusté sur la ui@ivie, en augmentant artificiellement le
niveau de qualité de vie de ces patients, on augnedfectivement la probabilité que le ratio
codlt/efficacité du traitement soit inférieur adarftiere d’efficience.

Cette mesure révele que le NICE prend en compteceriaine aversion de la collectivité a
I'égard des inégalités pures de santé. En pariGidile favorise les traitements de fin de vie a
I'intention des populations jeunes. On supposeftat que, dans la population générale, plus
les individus sont jeunes et plus leur qualité aeest bonne. Par conséquent, I'impact de
cette pondération artificielle sur les résultatsI’dealuation varie selon I'age moyen de la
population cible. Il est difficile de quantifier priori le nombre d’interventions de santé pour
lesquelles il est possible d'appliquer cette détioga Les conditions requises sont
relativement restrictives car elles excluent lederwventions visant uniquement une
amélioration de la qualité de vie. Néanmoins, cééegation vise des interventions dont le
co(t unitaire est le plus élevé (médicaments amti&eux, médicaments orphelins, dispositifs
médicaux implantables). Le critere de maximisatierla somme des gains en santé est donc
ici mis de c6té au profit de critéres prioritarsst€ette entorse a la doctrine utilitariste est
légitimée au nom de la justice procédurale puisgudICE s’appuie sur la réunion du comité

de Citoyens pour justifier cette décisfan

“2La premiére version de cette recommandation paipage restriction plus précise, i.e. « traiteraéntiqués
pour les populations inférieures a 7000 patientd »a suite des réactions dans le cadre de la tatism
publique, critiquant notamment le caractére ariodree cette frontiére, la notion de « petite gapon » a été
privilégiée.
43 Ces modalités précises de dérogation ne sontrpas@ment justifiées. Elles ont fait I'objet dealissions au
sein du Citizen Council sur le fondement de prapmss, puis elles ont été soumises a une consuitatiblique
(Cf. note précédente).
“Le NICE propose de considérer que lorsqu'il njess possible de trancher un débat sans faire ernerde
jugement de valeur, le caractére raisonnable ddéugsion publique est déterminé par quatre conditio

- la condition de publicité,

- la condition de pertinence,

- la condition d'appel et de révision,

- la condition régulatrice.
Ainsi lorsque I'agence est confrontée a des chaihadologiques qui font intervenir des jugementstané en
jeu des valeurs sociales, le NICE fait appel aiz€it Council et soumet I'avis qui est rendu a umesaltation
publique. C'est seulement au terme de ce procegsiisonsidere que certains choix sont justifiéstizre d’'un
principe de «justice procédurale ». (Focial Value JugementNICE, 2008) Ces quatre conditions ont
initialement été définies par Daniels dans le caldreses travaux sur I'adaptation des réflexiondsiannes sur
la justice a la répartition équitable des ress@imre santé« Ensemble, ces conditions soustraient le processus
décisionnel sur la satisfaction des besoins deésdstcette boite noire mystérieuse (...) Ces conditielient
les décisions, a quelque niveau institutionnel geesoit, & un processus démocratique plus largacatif et
délibératif »(Daniels, N., 2009, p. 28)
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Les méthodologies du NICE ont fait I'objet de ejites et de discussions abondantes entre les

économistes de la santé. On distingue plusieuégodaes de discussions :

(i) les discussions sur les modalités de définitiod’etilisation de la notion de frontiére
d’efficience (Birch S., Gafni A., 2007 ; Gafni Ajrch S., 2005 ; Schlander M., 2008 ;
Drummond M., 2007 ; Gold M., Bryan S., 2007) ;

(i) les discussions sur les méthodes de prise en comg$e dimensions d’équité
(Drummond M., 2007 ; Culyer A.J., 2006 ; Gold Mryan S., 2007) ;

(i) les discussions sur la cohérence entre les méthatdsges et les préférences de la
population (Schlander M., 2008) ;

(iv) les discussions sur la transparence du NICE et rempect d'une déontologie
procédurale (Culyer A.J., 2006 ; Schlander M., 2008ummond M., 2007 ; Gold M.,
Bryan S., 2007).

5.2.2. Choix méthodologiques de 'QWIG

Contrairement au NICE, I'lQWiG refuse d’emblée deef une frontiere d’efficience qui
proposerait un seuil identique pour toutes les patfies. L’agence déclare souhaiter éviter
de se confronter aux conflits de valeur qui apgarait des lors que I'on cherche a comparer
I'allocation des ressources mobilisées pour traiiéérentes pathologies. L'IQWiG considere
en effet qu’il doit se limiter & évaluer les intentions dans des indications comparables. Il est
préférable de laisser le décideur déterminer lpadigion a payer de la population pour des
gains en santé pour chaque pathologie en fonctisivaleurs que leur accordent les citoyens
gu’il est censé représenter. L'IQWIG soutient dancil est possible que la disposition a
payer des citoyens pour un gain de santé idenpigisse varier d'un contexte thérapeutique a
un autre. En conclusion, la méthodologie d’évaaratiu’il adopte implique la fixation d’une
frontiere d'efficience différente pour chaque domngaithérapeutique, ou chacune est
déterminée a partir des interventions déja dispesiblr le marché, considérées comme ayant

valeur de référence.

5.2.3. Choix méthodologiques du KCE

Le KCE conteste plus radicalement la pertinence el'frontiére d'efficience, qu’elle soit
identique ou variable selon les contextes théragpees. L'agence préfére présenter les
données économiques pertinentes de facon désagregdgectif est de laisser libre le

décideur de pondérer entre elles les différentamedsions (économiques, politiques,
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sociétales etc.) que souleve la décision d’incaxelre une intervention dans le périmétre
des soins remboursables. Le KCE souligne que lasidécde prise en charge par la
collectivité d’'une intervention est politique par nature »et qu’elle ne peut se limiter a un

objectif de maximisation de la santé.

L'efficacité réelle et la rentabilité économique sunt alors que deux considérations parmi
tant d’autres pour effectuer des choix politiquésonvient de laisser le décideur arbitrer

entre les valeurs et les intéréts des différentegepagrenantes.

5.3. Implications philosophiques des choix méthodmues en

matiére de criteres de répartition des gains etésan

Si le NICE peut émettre une recommandation qui coailua consacrer davantage de
ressources pour certains patients dans le cadmeedares dérogatoires, 'NQWIG et le KCE
refusent catégoriguement de fixer une frontiereffidience identique pour toutes les
pathologies. Les méthodologies d’évaluation desstamences n’'impliqguent donc pas de
recourir a un critere de répartition des gainsartéqui soit systématiquement fondé sur un
objectif de maximisationa fortiori 'lQWiIiG et le KCE s’en écartent plus explicitemente

le NICE.

L’analyse de ces méthodologies révéle que les ageprennent en compte le fait que la
disposition & payer sociétale pour 'amélioratios denditions de vie peut varier selon les
patients qui en bénéficient. Dans le cadre de iosrdomaines thérapeutiques, il serait justifié
de consacrer davantage de ressources pour unatégudntitatif équivalent par exemple en
termes d’'années de vie sauvée. Il est regrettabdecgti élément ne soit pas davantage
explicité et justifié par les agences alors quélait motiver les écarts qui sont opérés par le
NICE, I'IQWIG et le KCE par rapport aux criteres d&artition qui sont habituellement
mobilisés dans le cadre de I'évaluation économigaditionnelle. Nous en sommes donc
réduits au stade des hypothéses. En définitivedéesgations semblent avoir comme objectif
de privilégier les patients considérés comme ébdud les défavorisés en termes d’'état de
santé effectit®. Plus la souffrance de certains patients est peopmme injuste par la

4> Sur le fondement de la typologie proposée par lRuBaey, il est possible de considérer que leusca un
critere prioritariste par les agences viserait dtage a réduire les inégalités de santé en termegdlltats
d’état de santé plutdt qu'en termes d'opportunitiiad de santé. En effet I'objectif de réductiors dieégalités
sociales de santé est rarement abordé en tanefuédst évoqué par le NICE mais il n'est pascg® dans
quelles proportions le seuil d'efficience peut &iépassé au motif que l'intervention permet de irédieur
impact.
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collectivité et plus il parait justifié de dépens@vantage de ressources pour y « remédier »
(au sens propre et figuré). Toutefois et contra@eind ce qu’on pourrait en déduire, ces choix
méthodologiques ne paraissent pas relever d'urtipmsement éthique déontologique qui
justifierait que des réponses thérapeutiques sagmrtées aux patients quelles que soient les
conséguences a long terme pour la collectivité.
L'IQWIG et le KCE imposent en effet de réaliser tgysatiquement une analyse d’impact
budgétaire parallelement a I'évaluation économidgdecette analyse s’inscrit la assurément
dans une perspective conséquentialiste. L'objetihe analyse d’'impact budgétaire est en
effet de mesurer les conséquences financiereslgpaotlectivité induite par I'inclusion d’une
intervention dans le périmetre des soins rembouwgsalil s'agit d’estimer la quantité totale
des ressources qui seront consacrées a la misenge ddune intervention. L’influence que
peut avoir une analyse d’'impact budgétaire surlzsibn publique doit étre soulignée. Si la
collectivité semble disposée a consacrer davartagessources pour 'amélioration de I'état
de santé de certaines populations de patient§)dede I'analyse d’'impact budgétaire est de
mettre en lumiére le sacrifice qui est ainsi cotiseinqui s’effectuera au détriment des autres
individus. La gravité de certains handicaps et leypact sur la qualité de vie, par exemple,
peut inciter la collectivité a financer des dispifsitres colteux au titre d’'une prise en charge
qualifiee de compassionnelle. Néanmoins, le voluieela population cible conditionne
impact budgétaire. Elle risque donc d'influencéa décision finale au sujet du
remboursement du dispostfif
Un tel raisonnement va parallélement a I'enconge deux doctrines, celle qui privilégie
I'option déontologique et celle que nous qualifiales strictement utilitariste (Schlander M,
2008). Il apparait davantage comme une tentativeearepromis entre deux critéres de
répartition :

- un critere visant a maximiser la somme totale derd@uction des gains en santé dans

la population ;

% ’évaluation d’un dispositif de stimulation phrgoi peut illustrer ce propos. Cette interventidrdestinée a
des patients tétraplégiques souffrant de lésiordultadres hautes causées par des traumatismesHetes). Il
s’agit souvent d'individus jeunes, voire d’enfanidle permet a ces patients d'étre débarrasséglartent
d'une machine respiratoire externe qui fonctionre pPintermédiaire d'une trachéotomie, générant une
importante détérioration de la qualité de vie (enithnt la mobilité et les capacités gustativesretnduisant une
forte nuisance sonore). Le colt du stimulateur peée implantable s’éléve a plus de 20 000€. Eaneke, le
nombre de patients pour lequel ce dispositif edigué est inférieur a 20 par an. Bien que le prpager pour
cette amélioration de I'état de santé soit supéreuseuil de référence, il est possible que l&eciivité soit
préte a le financer. En effet, la somme des resssuronsommeées au total peut sembler relativemedéeste
par rapport a la compassion ressentie a I'égardedepatients. Cet arbitrage pourrait toutefois &trais en
guestion par une croissance de la population cjbleconduirait mécaniquement une augmentation idgéct
budgétaire.
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- un critere prioritariste visant a favoriser la protion de gains en santé au bénéfice
des patients les plus défavorisés en termes dlétaante effectif.

Selon cette hypothése, la position des agencesgiose résumer de la facon suivante : la
dérogation au principe de maximisation de la sonde® gains en santé dans la population,
quoique légitime dans certaines circonstances,oitepds s’'effectuer au prix d’'un sacrifice
trop important pour la collectivité. Reste a sawir quel fondement effectuer un tel arbitrage.
Tandis que I''QWiIG et du KCE préferent le confier@écideur au cas par cas ou par domaine
thérapeutique, le NICE s’appuie en premier lieu des algorithmes décisionnels défimis
priori. Malheureusement, ces processus sont externes aaespus évaluatif et restent
relativement peu transparents sur I'explicitatioa daleurs qui sous-tendent les décisions.
Dans I'hypothése ou il serait confirmé que la allaté rejette partiellement I'application
visant a maximiser la somme totale de la produdlies gains en santé dans la population, il
serait utile que les économistes adaptent leur adétlde calcul de telle sorte qu’ils puissent
prendre en compte de facon plus explicite et phtismnelle ces oppositions de principe. En
restant dans un modele normatif conséquentialistéévaluation économique a toute sa
place, il s’agit d'attribuer une valeur différent& certaines conséquences, définies
objectivement ou subjectivement, en fonction desoastances. Or comme l'indiquent de
récentes recherches méthodologiques, il est ereakdg de prendre en compte ces
considérations en appliquant des taux de pondéradior les résultats de I'évaluation
(Wagstaff A., 1991 ; Cookson Bt al, 2009 ; Cookson Ret al. 2008 ; Cookson R., Dolan P.,
2000 ; Nord E.et al. 1995). Ces méthodes ont l'avantage de mettre meia les choix
éthiques qui sont effectués et de les soumettdehat public. Le probléme réside alors dans
les processus employés pour déterminer les taypodéération de telle sorte qu’ils puissent
étre cohérents et légitimes par rapport au modejastice sociale souhaité par la population.
Une premiere possibilité consiste a défiairpriori les populations de patients que la
collectivité estime comme plus défavorisées enés@ s’inscrit 1a, d’aprés Daniels, dans
une démarche proche de celle adoptée par Rawlguldrsiéfinit une liste de « biens
premiers » en s’'appuyant sur l'allégorie du voildgmbrance. Il s’agit d’identifier
objectivement les besoins de santé pour lesquelsorivient d’apporter une réponse
thérapeutique de facon prioritaire, ce qui revigméfinir des conditions de vie souhaitables
pour tous. La légitimité de ces choix réside aldasis le respect de principes de justice
procédurale (Daniels N., Sabin J.E., 1998 ; Darie|2009 ; Goold S., 1996 ; Hausman D.,
2010).
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Une seconde possibilité consiste a s’appuyer supréférences de la population pour établir
ces poids de pondération en s’appuyant sur le raodék travaux de Fleurbaey al.
(Fleurbaey M. et al. 2007). Pour identifier lesgalités de santé vers lesquelles orienter les
politiques de répatrtition, il est proposé de mesleeevenu équivalent-santé des individus,
i.e. le revenu pondéré par la valeur attribuée paindividus a leur santé par rapport aux
autres dimensions de leur vie. En effet, le revienu ne suffit pas pour identifier les patients
les plus défavorisés en santé et il convient dadreeégalement en compte la gravité de la
pathologie et la valeur individuelle portée a latéala méthodologie classique d’évaluation
colt/bénéfice doit s’adapter de telle sorte qu’pliesse pendre en compte ces dimensions et
afficher ainsi clairement une prise de position ewnant les critéres de répartition des gains

en santé dans la population.

6. Conclusion

L’analyse des méthodes d’évaluation des trois aggenwontre qu’il existe un écart entre le
modele de justice sociale qui est sous-entendu Bensnéthodes classiques d’évaluation
économique en santé issues de la branche utii@adis I'économie du bien-étre et celui qui
semble prévaloir a travers les choix méthodologiqdes agences publiques chargées de
I'évaluation des interventions de santé en Eur@pseavoir le NICE, 'QWIiG et le KCE.
D’une part, les individus ne sont pas les seulgpréxier la valeur de I'amélioration de I'état
de santé ; cette responsabilité incombe de facairel® ou exclusive au décideur. D’autre
part, elles refusent de fonder leurs avis sur l@l seitere d’'un ratio colt/conséquence
avantageux. Les agences s’écartent donc bien dlaciine utilitariste appliquée a la santé
qui aurait comme objectif de maximiser la somme desisfactions des préférences

individuelles liée a la santé comme l'illustre lapghique ci-dessous.
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Représentation graphique des choix méthodologiquedes agences et mise en perspective avec les

différents modéles de justice sociale proposés pEconomie du bien-étre
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ACE : analyse cout/efficacité
ACU : analyse cott/utilité
ACB : analyse colt/bénéfice

* [l existe deux types d’égalitarisme en matiére de répartition des ressources en santé celui qui vise une égalisation des
résultats de santé et celui qui vise une égalisation des opportunités d’état de santé. En I’occurrence ’utilisation du
calcul économique par les deux agences (IQWiG et KCE) semble s inscrire dans la recherche d’un égalitarisme des
résultats et non des opportunités. Les fleches représentent la possibilité pour ces théories égalitaristes de prendre en
compte divers degrés d’aversion aux inégalités. Sur [’application des théories égalitaristes appliquées a la santé cf:
Fleurbaey M. et al.2007 ; Daniels N., 2009 ; Hausman D., 2010

**L utilitarisme peut intégrer le souci d'une répartition prioritariste si les individus attribuent une valeur a la réduction
des inégalités au point de conserver le méme niveau d’utilité en voyant une partie de leurs ressources diminuer au
bénéfice de politiques de redistribution.

Il reste cependant a déterminer si les implicatigmsosophiques des choix méthodologiques
des agences sont conformes a I'objectif de justizale qui est recherché par les décideurs
anglais, allemands et belges. Le choix des cstdi@valuation a un impact sur les résultats
qui sont soumis au décideur. L'existence d’'un éeatte les valeurs qui sous-tendent les
choix méthodologiques des agences et les valeursupmgortent les décideurs nuirait a la
légitimité des choix d’allocation des ressourcessanté. Il est donc essentiel d’éclairer les
articulations qui existent entre les outils mokdiset les fondements éthiques sur lesquels ils

reposent afin de les soumettre aux décideurs muptiar s’assurer de leur adhésion.
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Il est particulierement important de mener cetfeexéon en France car il est souhaitable que
les choix qui seront finalement retenus en matikggaluation économique soient cohérents
avec le modéle de justice sociale qui est visélgaollectivité. En particulier, il semble
exister en France une méfiance a I'égard de I'adomt’'une doctrine utilitariste pour guider
I'allocation des ressources en séht€ette méfiance pourrait d’ailleurs expliquer i il

est encore difficile d’intégrer explicitement uritére économique dans les choix en matiere
de périmetre des soins remboursables. Il serait déoessaire de vérifier si cette méfiance est
réelle ou si elle est seulement présumée par tesiracchargés de l'aide a la décision. Si elle
est clairement établie, alors il serait nécessaltaller plus loin dans les choix
méthodologiques qui sont actuellement effectués’appuyant sur les réflexions récentes
dans le cadre des théories économiques de lagusticiale, et qui proposent des outils
inscrits dans d'autres modeles normatifs que itatisme, tels que ceux qualifiés
d’égalitaristes (Fleurbaey Mt al 2007). Ces outils sont figurés dans les quadrarmtisD du
graphique parce qu’ils proposent d’évaluer les ga&im santé au moyen de criteres objectifs,
subjectifs ou mixtes (en termes de ressources quatabilité de bien-étre) et ils prennent en
compte des degrés d’aversion aux inégalités vasabl

Des travaux doivent cependant encore étre réaps@s déterminer de quelle facon ils
peuvent étre concrétement utilisés dans l'aidedetasion publique en matiére de définition
du périmetre des soins remboursables compte temgaldraintes auxquelles sont soumises

les agences publiques d’évaluation des intervestitensanté.

47 Cette méfiance a d'ailleurs été explicitée et wtise par la HAS dans le cadre d’'un document stigqiégle
I'agence.« Traditionnellement, la culture francaise en gétédt la culture médicale en particulier nourrissen
une crainte implicite a I'égard des raisonnemerttbtaristes. De fait, jusqu’a présent, la qualit®s soins a été
le plus souvent traitée dans notre pays comme yectiben soi. (...) Il est donc nécessaire de derifes
craintes qu’inspire encore aujourd’hui un argumengautilitariste qui fonderait la recherche de laigjité sur
ses bénéfices en termes d’efficience durable potrersystéeme de financement solidaire des soilfslAS,
2007, p.13)
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Chapitre 2 :

Dealing with Moral Dilemma Raised by Adaptive
Preferences in Health Technology Assessment: the
Example of Growth Hormones and Bilateral

Cochlear Implants*

* Cet article est en cours de soumission pour poation.

1. Introduction

1.1. Context

From 2007 to 2011, the French National Authority ftealth (HAS) was asked to assess
recombinant growth hormone (GH) treatment for nd-@ficient short childrerf® and
bilateral cochlear implants for children with sex¢o profound deafness, in order to provide
evidence about the relevance of their coverage repdh national health insuranteBoth
health technologies have to be introduced as earlpossible in patients’ lives to improve
their effectiveness (from the first year for co@ilemplants and the age of 4 for growth
hormones§? and both have irreversible consequences on thelafgment of an individual’s
character.

These result from:

“8 The scope of this article is restricted to chitdtborn small for gestational age, with persistgrgwth failure

at 4 years of age or later”. Issues raised by drowdrmone treatment for other conditions such asvdr
hormone deficiency, Turner syndrome, Prader-Wiltidrome, or chronic renal insufficiency are notsidered.
“9Till now, GH treatments were entirely reimbursed fion-GH-deficient children defined as beltgprn small

for gestational age, with persisting growth faillae4 years of age or later”. Besides, if unildte@chlear
implants are entirely reimbursed by French natitwealth insurance, bilateral implants are not.

¥ Regarding cochlear implants, the age at whichs#twnd implant is performed was found to affectsiheed
and final amount of improvement. A person whosatbiial cochlear implant was placed in adulthoods duoat
experience the same effects as a person whosenmpkes placed at a very young age. Regarding growth
hormones, it should also be noted that the treatieam longer effective after puberty.
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(1) the medicalisation of the child’s life induced bailgl injections for growth hormone
treatment, or surgery and intensive speech thempmppochlear implants;

(2) structural consequences on the person him/hengkifsical appearance, functional
capacities, tastes, skills or life projects areljike be affected after being treated with
the technology.

If the decision to implement the two technologiess lconsequences on an individual's
personality and life, there are also consequendeswieciding to not administer treatment.
Due to social stereotypes, short stature may ingsgehological suffering in children and
future adults through complexes about their physampearancé’ Therefore, parts of
medical community consider that by increasing teelht of non-deficient short children,
growth hormone treatment will actually reduce theirffering.>> However, the causal
relationship between increasing adult height angravements in quality of life is not really
demonstrated by clinical studies. Similar issueiseaabout the assessment of bilateral
cochlear implants. Bilateral cochlear implantativass no incremental effectiveness on oral
language acquisition compared with unilateral ceahlimplantation. However, bilateral
cochlear implants provide deaf children with betistening comfort through an ability to
hear sounds in stereo which enhances their cagmcit understand speech in noisy
conditions and to perceive better where soundscaming from. The question that still
remains is to what extent these enhanced capagitieshem better access and better ease in
activities and situations which require a good imgaperformance (e.g. transport, schooling
and education, leisure or employment), and to assbat impact this better access and ease

has on their life quality.

Deciding whether or not to reimburse these teclgieis a very important choice because it
determines accessibility of children to them whateparents’ income level. Yet, as the
financial resources of national health insuraneerat unlimited, needs of children with short
size as well as needs of children with deafnesgetenwith the needs of other individuals for
treatment. The total cost per patient of growthminmmes treatment, over several years, ranges
from €30,000 to €33,200 and the effectiveness aiaB cm gained in adult height (HAS,

>l An American study including 166 short childrenereéd for consultation showed that these childrameh
some behavioural disorders, lower educational aenient and lower social integration (StableeBal, 1994).
Other studies showed that men with a high statueeaasociated with greater qualities related tdas@sd
professional success. Meanwhile, persons whosegabsocially best valued tend to consider thenasetaller
(Voss L.et al. 2006). Moreover, marriage is less common amongt shen, and tall men are less likely to be
single (Herpin N., 2003). A systematic review hasitbomade by HAS (HAS, 2011).

*2|ssues raised by adverse effects are not considetéis article, although they are currently lpiuestioned.
This article considers that the risk/benefit batan@s previously judged to be favourable.
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2011). Costs related to unilateral cochlear im@gldrdve been evaluated to average €35,000
per child for the first year (including the surdiaaplementation and the cost of the device),
while costs of bilateral cochlear implantation ab®ut twice as high (HAS, 2007). Therefore,
in order to decide whether it is relevant or nottfee national health insurance to cover these
two health technologies, it is important to be ableassess whether their benefits are worth
the costs. However, the evaluation of outcome®ryg wontroversial among stakeholders, and
some of the features of both health technologiekigea methodological issues for the

evaluator when it comes to applying traditionalf@rence elicitation methods.

1.2. Problematic

Economists used to measure the outcome of healltimadogies in terms of their impact on
individuals’ well-being through preference elicitat methods. Individuals are asked to what
extent they are willing to trade survival chancetarfdard gamble), life span (time-trade-off)
or financial income (contingent evaluation) in arde benefit from better health that is
provided by the relevant technolod{y/As children cannot be considered as fully rational
agents, it is not possible to consult them direttllicit their preferences. Therefore, proxy
respondents speaking on the children’s behalf hede interviewed. Nevertheless, empirical
research conducted to study the shaping of indalisyoreferences conclude that values
assigned to health improvement may vary, amongviddals, in regard with their age and
their experiences in terms of health states. As shimwthe Section 3 of this article, the
assumption of variations of health related prefeeenseems particularly relevant in the
context of growth hormone and bilateral cochleaplant assessments. Significant and
systematic variations may be anticipated dependingwhich proxy respondents are
interviewed to evaluate the outcomes of growth twres and bilateral cochlear implants:
parents, individuals with an experience of the sdisability, or representative samples of the

general public, ett! Therefore, the choice of proxy respondents magigea systematic bias.

*3 The scope of this article is limited to the isstaised by a direct evaluation of the health béséfiduced by
growth hormone treatment and bilateral cochleadamtg, using the three main individual preferengstation

methods: standard gamble, time-trade-off and vghiess-to-pay. Issues raised by indirect evaluaifamealth
benefits through a pre-scored multi-attribute Heatatus classification system, which are commashd in the
measurement of QALYs, have not been examined. Véhdiie impact of the two health technologies orfavel
can be accurately evidenced by Euroqol-5D or Hubaims a relevant question. Nevertheless, this ouest
the same for every health technology assessmerit egfdrs to more general discussions about tipebgéween
welfare economics and operational tools in hea&tihmnology assessment aimed at facilitating datdymtion.

** Representative samples of the general public nmypcise individuals of short size or individualsttwi
deafness in proportion to the extent of the prexadaate of these disabilities in the general patmn.
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As the gap between values reported by the diffepeoxy respondents tends to affect the
results of the assessment, methodological chog&rdeng the selection of proxy respondents

implies a moral dilemma for the economists.

To begin with, it seems consistent to base thesassent on the preferences of individuals
who actually have a personal experience with abdisabecause preferences of healthy
individuals are more a matter of belief and are Inated on real experience of disability.
Nonetheless, able-bodied individuals do enjoy greatitonomy because they do not suffer
any handicap. As consequence, they are offeredrappiies which disabled individuals
cannot experience. In this respect, able-bodiewiohaals are better equipped/placed to gauge
the extra-welfare resulting from those opportusiti&herefore, there is no reason to give
priority to the former (patients) or the latter &by individuals) in evaluating outcomes of
growth hormone treatment and bilateral cochleadamts. Indeed, all of them may claim an
accurate experience: the experience of the disaldirsusthe experience of opportunities
provided by health (i.e. with no disability). Econists who are in charge of the evaluation of
these two technologies, which will have a real iotgan the coverage decision, cannot avoid

making a normative choice.

Under present practices this choice is made imjylidindeed it is usually recommended to
base the assessment on the preferences of indwioluthe population as a whole. Patients
are asked to describe their state of health, key #re not the ones who are asked to value
their potential health improvements (Brazietr al, 2007). The reasons for this are the
following: i) it is preferable to base the assesshum preferences of tax pay&rsnd ii) it is
better to base the assessment on preferences sgbrbyg individuals behind “the veil of
ignorance”, i.e. who have no knowledge of theiufatstate of health (Grast al, 20115§°.
The principal argument against these justificati@specially when looking at the two above-
mentioned technologies, concerns the referencéedoveil of ignorance. Non-GH deficient
shortness and severe to profound deafness ofdrettwo congenital disabilities. Individuals
drawn from a representative sample of the genanalilation are certain they will never be

affected by these disabilities. This is obviousdbortness, but it is also true for deafness. The

S “A major argument deployed in favour of obtaininduasions from the general public is that, as tax or
insurance payers, they bear the costs of healtk dacision”(Grayet al. 2011, p.97).

5 «|t could also be argued that members of generallipudre all potential patients. Asking the publisa
correspond more closely to a Rawlsian approacldistributive justice, which strives to blind indivals to
self-interest by asking them to make fair choicesfbehind ‘veil of ignorance”{Grayet al.2011, p.97)
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lives of individuals who become deaf are not theesas persons born deaf. The ability to use
oral language varies strongly in particular betwdese two situations. The specificities of
the two interventions require the debate on theoghof the perspective of the assessment to
be reopened. Actually, both the choice of the patspeand consequently the position taken
with respect to the problem raised by adaptivegresfces depend on the principles of justice
which the community strives to implemént.

In this article, it is assumed that the communggks to apply an egalitarian conception of
justice in terms of allocating health resources.e€hoptions have been identified, each of
which is based on a different choice in terms @& ¢lqualisandum(i.e. the object whose
distribution across the population is to be guared): opportunity of functioning, welfare
chances, and fundamental social outcoffi@he three options have been distinguished with
the help of the typology of egalitarian theoriessotial justice put forward by M. Fleurbaey
(1995) in his articl&equal opportunity or equal social outcomes.

In this article |1 show that each of these optior@ppses distinct ways of treating preference
adaptation phenomena and that they have very @iffeconsequences on the methods for

evaluating the two technologies.

These two concrete examples have been chosenen tordtudy how theoretical approaches
to social justice can help solve a dilemma whickeasors experience in their current
practices. In the conclusion of this article, | n#éveless try to gauge to what extent the
lessons learnt from these two examples can beeapfbi other subjects of assessment. The
difficulties raised by the phenomenon of adaptivefgnences in fact also apply to evaluation
of more generally speaking assistive technologfeand even to evaluation of health

technologies as a whole.

"“The role of the evaluator is to make a consistematuation that can be useful in the political dehatot to
replace the democratic political process itselfeTproblem of economic evaluation is to adjudicaugiviidual
interests according to one particular political vieor a sample of political views (with a differesaicial welfare
function for each view), not to synthetize thezeits’ political views into a ‘collective’ doctririe(Fleurbaey M.
et al.,2007, p.6).

“An equalisandum claim specifies what ought to aadized, what, that is, people should be rendemgaal
in.” (Cohen G. A., 1989, p.908)

% Assistive technology includes assistive, adaptam] rehabilitative devices for people with disiiei and
also includes the process used in selecting, logasind using them

55



2. Structure of the paper

The third section of this article reviews the msindies which have demonstrated the impact
of adaptative preferences in evaluating the outsoofdiealth technology (Section 3). Indeed
it does seem that, due to adaptation phenomeni@r@nees linked to health actually change
over time (3.1) and that they change dependinghdividuals’ experience of states of health
(3.2). | examine to what extent these two childhdgghbilities (non-GH deficient shortness
and severe to profound deafness of birth) are edpedikely to lead to conflicting
preferences between different proxy respondentsdaik assessing the outcomes of the two
technologies. It is then asked if these conflictprgferences can be avoided by using an
ordinal measure of preferences rather than a crdieasure. However, an extreme case of
the adaptation of preferences does show that asavef preferences (a preference for
disability) is not to be excluded. Thus, the prefeme adaptation phenomena do lead to

conflicting preferences which cannot be resolvedisipng an ordinal measure (3.3).

Section 4 identifies several options on the basth@dries of egalitarian justice for resolving
the dilemma raised by the conflict of preferendéds first option follows on from a theory of
social justice based on the equal opportunity o€tionings or capabilities (Section 4.1). The
second follows on from a theory of social justieesdd on equal chances of welfare (4.2). The
third follows on a theory of social justice centr@a equal social outcomes (4.3). The main
arguments which can be put forward in criticismtloése three options are discussed in

Section 5 of the article.

3. Adaptive Preferences: Why Are They Likely to i
Growth Hormone Treatment and Cochlear Implants

Assessments?

3.1. Life-long variations of health related preferes

According to Sackett and Torrance, the time-trafflesbicitation method shows that values
given to quality of life improvements decrease athng patients’ lives, compared to the

values given to increased life expectancy (Sadbetind Torrance G., 1978). These findings
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are challenged by Dolan’s study, according to wimchviduals, until the age of 40, are more

and more willing to accept a decrease of qualityliigf in exchange of increased life

expectancy. Then, trade-offs between increasedekfgectancy and quality of life reverse.

Beyond the age of 40, individuals give more andena@iue to their quality-of-life compared

to the value given to their life expectancy (Doln 1996)° Consequently when groups
comprising people with every age are intervieweddtue health improvement, preference
variation spanning lifetimes cancel out (e.g. Heedlated utility values of the EQ-5D scoring
function are assessed within a representative saoffghe general public over 18 years old).

In contrast, if a group of persons interviewed isrenhomogeneous in terms of age, then

health-related, life-long preference variations assumed (e.g. health related utility values of

the HUI2 Canadian scoring function are assessedirwitepresentative samples of
schoolchildren’s parent§}.Such normative issues are likely to be particyladute in the
context of economic assessments of paediatric téafies (like growth hormone treatment
and bilateral cochlear implants) because they bothat improving the children’s quality of
life.

0] First, it is well-known that short stature induc#songer psychological suffering in
adolescents who attach more importance to theisiplly appearance (Visser-van
Balen H.et al, 2008). When choosing to interview proxy respansi@ver 18 years
old, extra-value given by adolescents to centinsegy@ned with growth hormones,
compared to the value given by adults, may not biikegn into account.

(i) Secondly, consistent with Sackett and Torrance&Lard Dolaret al. (1996), values
given to the improvement in quality of life progseely decrease from 18 years old
to 40 years old (compared with the value giverhlengthening of life expectancy).
Thus, it may be speculated that these lifetime atimms about health-related
preferences follow the same patterns for individualdder 18: the younger individuals
are, the greater is the value they give to thealiguof life. As a result, value given
by an adult to the improvement in quality of lifeutd be lower than the value he/she

would have been given to the same degree of heafilfovement as a child.

% Starting from that age, the value given to improeet of the quality of life gradually increasesiu®® years

old and more quickly thereafter.

®1 As such, health related preferences for the HWAR&@ian scoring function are based on a randomleashp
parents of schoolchildren in the City of Hamiltobhis sample is a more age-homogenous group than the
representative sample of the public on which pesfees were measured for British and French scuimgtion.
Thus it is implicitly admitted that health relatpteferences are more relevant in middle age rattzar old age

or youth.
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When it is decided to interview adult proxy respamdeto value outcomes of paediatric
technologies that aim to improve quality of lifbgtcost/effectiveness ratio associated with
such technologies tends to decrease compared hatdst/effectiveness ratio which would
be obtained if the preferences of the same indivgdueere included for when they were
children. Excluding the preferences of childrenha assessment is not challenged here: there
IS no way to consider that children may be raticaggnts. However it is regrettable that an
assessment of the impact of the technology on stitgewell-being does not take into
account the impact of a better quality of life dnldren’s well-being. To avoid this issue, it is
possible to imagine interviewing proxy respondemtsvhat they would have preferred during
their childhood. However, it cannot be decidedhiéde retrospective preferences match the
evaluation systems of their childhood or if thestaspective preferences match their current
values. It could even been argued that such prefesedo not have any equivalent, as
descriptions of past values change over time, atfig current preferences. In the end,
following Bernheim and Rangel, it seems that ther@ggtion of several “selves” across time
raises thorny problems similar to problems raisgdafgregating interpersonal preferences,

which are a well-known challenge in welfare ecormsr{Bernheim D. and Rangel A., 2007).

3.2. Variations of health related preferences acresperiences of

health states

The variation of health-related preferences oveetis all the more problematic as there are
also variations of health-related preferences batwhealth states experienced. Indeed,
empirical studies comparing values assigned totlheadprovement by patients themselves
with values assigned to the same extent of healgrdvement by a representative sample of
the general public conclude that health-relatedfepeaces may vary depending on an
individual's experience of the disease (Dolan B9dL; de Wit G.et al., 2000 )2 According

to Sackett and Torrance, when O represents deathlampresents perfect health, values
assigned by a representative sample of the gepemllation to quality of life of patients
treated at home by haemodialysis is equivalent36,0vhile the value assigned to the same
quality of life by patients themselves is equivalen0.56 (Sackett D. et Torrance G., 1978).
Were it possible to cure these patients and bhegitto perfect health, the utility gain would

be about 0.44 when valued by patievessus0.61 when valued from the point of view of the

%2 patients were treated for chronic renal failuaraplegia, colostomy etc.
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public. Such a gap between “expected utility”, “dean utility” and “experienced utility” has
been largely discussed in literature (Kahneman\akker P. and Sarin R., 1997).

Drawing on research in behavioural economics caedudy Tversky and Kahnemann,
followed by Dolan and White, it is now quite comntonexplain the gap between preferences
of healthy individuals and disabled individuals lzsing the result of adaptive preference
phenomena (Tversky A. and Kahneman D., 1991; Délarand Kahneman D., 200%).
Research in behavioural economics shows that itdals develop coping strategies to adapt
themselves to new living conditions. Meneglal, for example, highlight different adaption
processes likeskills enhancement™activity adjustment’and “substantive goal adjustmént
These processes could also include some phenonsecbrashedonic adaptation”(Menzel
P.et al, 2002, p.21515* Reciprocally, it has been observed that the impfacheerful events
on welfare tend to decrease over time, as it shioman empirical study on lottery winners
(Brickman P., Coates D. and Janoff-Bulamn R., 1978)owever behavioural economics
research also shows that healthy individuals ingsved to value the quality of life related to
a disease they have not experienced focussing otia@ral feelings immediately associated
with the degradation of their own abilities anditlevn health. By doing so, they overlook
the gradual change of their initial feelings ovemd. Healthy individuals tend to
underestimate their capacity to go through livingrsening conditionvia more or less
conscious processes involving compensating a@syithanges in tastes and interests or even
changes in sensitivity. Indeed, according to Twermkd Kahneman and Dolan and White, it
seems that individuals do not think about healttest in an absolute way, but they think
about them as improvements (gains) or declinesé€k)sfrom their specific baseline (Tversky
A., Kahneman D., 1991; Dolan P. and White M., 2006pbnsequently, intuitive predictions
about the state obeing a paraplegic will be dominated by thoughts abdut event of
becominga paraplegic” (Kahneman D., 2000, p.1%.

®3 Adaptation is the process of adjustment to newhanged circumstances. It occurs “at different levahd in
different ways, ranging from molecular changeshat tellular level that diminish the perceived opesienced
intensity of an objective stimulus to overt behavithat reduces exposure to the stimulud&édonic adaptation
occurs when there is ‘@eduction in the affective intensity of favourabdend unfavourable circumstances
(Frederick S. and Lowenstein G., 1999, p.302).

® For a review of the history of research aboutgmesice reversals and its impact on the rationatehbeory
reliability, see P. Slovic (1995).

% “Hedonic treadmill” is the name commonly used t@lify the observation that effects of extreme gfemnin
life circumstances are transient and, ultimatelgléiKkanheman D., 2000).

%t is interesting to note that, according to Tkgrand Kahnemann, individuals are more affecteddsges
than gains in equal proportions due to a phenomehtoss aversion (Tversky A. and Kahneman D., 3991
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The relevance of adaptive preferences phenometh& icontext of short stature or deafness is
even more likely given the congenital nature ofhbdisabilities. Children with short stature
and children with severe deafness at birth devéher personality, interests, hobbies and
aspirations taking into account their disabilitiecBhey never experience other living
conditions, and thus they do not undergo a detgrmr of their quality of life. On the other
hand, individuals who do not suffer from these bikites obviously never develop coping
strategies in order to overcome suffering and/orstaimts induced by a short stature or
deafness. Therefore such adaptive preferences issges in the economic assessment of
growth hormone treatment and bilateral cochleadams. Indeed, they are likely to have an
impact on the evaluation of welfare loss induced dhort stature or deafness, and
consequently on the evaluation of outcomes of hethnologies, which itself determines

their cost/effectiveness ratio.

3.3. Adaptive preferences as an issue when usirdined or ordinal

measures for health-related preferences

At first glance, it may be considered that adappiveferences only raise issues when cardinal
measures are used to assess the impact of a dysailan individual's welfare. Indeed,
adaptive preferences are likely to bring variatjomshin the measurement of the quantity of
welfare loss, according to the proxy responderdsebne (age and/or health status). However,
it is possible that the rise of adaptive preferendees not only lead to disagreement about
how much worse it is to suffer from a health staimpared with other health states, but also
leads to disagreement about the classificationeafth states. If this is confirmed, a reversal
in the ranking order of health states may be s@ad.this is precisely what can be observed
in the evaluation of cochlear implant outcomes, nvhaking into account testimonies
collected within the deaf community within a pubtionsultation conducted by the French
National Authority for Health (HAS). Actually, paf the deaf community denies that
hearing loss involves a deterioration of the gyadit life. Deafness is according to thém
linguistic specificity. It is an identity transnatt through sign language, an identity which is
both shaped and articulated around the deaf comtyisnset of values” . In short, it is an

identity, and not a disease, a deficiency, nor rrditap. From this point of view, unilateral

" The historical and sociological context shouldhighlighted: the deaf community was victim of opgsien
for several centuries (prohibition of sign languagensuccessful attempts to treat deafness, eugebéfore the
educational approach undertaken by Charles-MichdEgpée.
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and bilateral cochlear implants should not be imaeted because they result frdian
exaggerated and outrageous medicalizatipn) dominated by a medical conception of
deafness focused on audiocentriggnfded by théfantasy of finding a cure for deafne§8”
Given these testimonies, it can be assumed thatmtigiduals, who have not had implants,
may give a null or negative value to the opporturat hearing in stereo with bilateral
implants, because they design their lifestyles aggirations exclusively within the “non-
implanted” deaf community. In contrast, deaf indivals with unilateral implants may give it
a positive value, especially as they are oftenugded from the deaf community. In this case,
adaptive preferences are so strong that non-ingdadéaf individuals may not declare any
welfare loss due to deafness: in fact, they may elezlare preferring to stay deaf rather than
being treated. Thus, some individuals would asgigsitive values to an improved overall
quality of soungrovided by bilateral cochlear implants, leadin@timwer cost/effectiveness
ratio (deaf individuals with a unilateral implamteaf individuals with bilateral implants or
non-deaf individual$y. Others would assign negative values leading tanarease in this
ratio (non-implanted deaf individuals). Using omlirpreferences does not solve the moral
dilemma raised by adaptive preferences: choosingtéoview one or another of these proxy
respondents could have a direct impact on the puaecision making about the coverage of
the device by the national health insurance.

4. Dealing with the Moral Dilemma Raised by Adaptiv

Preferences

It does not seem possible to solve the dilemmanagrisom conflicting preferences in the

evaluation of these technologies, without recotiosa normative foundation (set of values)
based on a theory of justice. Indeed each grouproky respondents (parents, adult
individuals affected by these disabilities or reygretative samples of the whole population)

can legitimately claim to possess experience thaiseful in assessing the benefits of these

% An anonymous respondent to the public consultatibthe HAS guidelines “Deaf children: family suppo
and follow-up of children aged 0 to 6 vyears” (HASR2009, p.8): http://www.has-
sante.fr/portail/upload/docs/application/pdf/2010<irdite_de_lenfant - 0 a 6_ans_-
consultation_publique.pdf

% The group of persons with bilateral implantsésessarily small as the spread of the treatmerraspon the
results of economic assessments. An evaluatiorh@foutcomes of bilateral cochlear implants, which a
questioned in this paper, is needed for the ecomassessment. However, data may be collected throug
clinical experimental surveys.
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two technologies: experience of disability on time diand and experience of the opportunities
provided by good health on the other hand.

For this reason, in Section 4, | identify threeiops for taking into account adaptive
preferences phenomenon in evaluating growth horsi@rel bilateral cochlear implants,
while acknowledging that each option is associatél a specific theory of justice. For the
results of evaluation to be used in deciding whethealth insurance should fund these
technologies, it is necessary that evaluation riaitare coherent with the ethical principles
which the community seeks to apply when allocatieglth resources. Each of the three
options fits in with egalitarian theories of jugticAs we will see below, it is possible to find
points of agreement between them. Neverthelesy, dhe assumed to draw on different
informational bases when evaluations are being Tue.research here uses the typology set
out by Fleurbaey to classify the egalitarian the®f social justice and the notations he uses
to highlight the differences between them (1995)ylhere to draw attention to the specific
problem of adaptive preferences when evaluating dpportunity of public funding for
assistive technologies.

- Ois used to indicate individual outcomes that atgesti to redistribution policies,
given that such outcomes may be measured usingreiiff criteria such as
individual subjective well-being Wor the range of capabilities;,&s defined by
Sen for example. His concept of capability relatesthe capacity to achieve
functionings, which arethe different things a person can aspire to do mbe.
Depending on their situation, a person will prigkevarious functionings, ranging
from the most elementary — feeding oneself cogeethjoying the freedom of
escaping from inevitable diseases — to very completvities or states —
participating in community life, or having high sasteem.” (Sen A., 2003,
p.105-1065°.

- Here | distinguish three factors for individual cemes: resources to which

individuals have access, talents with which they are endowed, and

OSen does not give a list of those functioningsweer, Nussbaum elaborated a commonly mentioned lis
naming eleven opportunities of functioningg) Being able to live to the end of a human Id&normal length
(...) ; (ii) Being able to enjoy a good health, lumting reproductive health, being adequately ndugis, having
access to an adequate dwelling (...) ; (iii) Beingleato move freely from place to place (...) having
opportunities for sexual satisfaction and for cteio matters of reproduction (iv) Being able to ose’s senses,
being able to imagine, to think, and to reason (.(y) Being able to have attachmentsttongs and persons
outside ourselves (...); etc(Nussbaum M., 2008, pp. 120-123).
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will/willpower w;, so that individual outcomes can be described apexific

function of these three variables(®, t, w).
Resources and talent are two distinct entities. fdmmer represents goods which social
institutions control and redistribute directly amoinglividuals (incomes, education, public
services, etc.}! The second concerns an individual’'s aptitudes oiech neither he/she, nor
social institutions have any influence (physicalrelteristics, social background, etc.). As
for will/willpower, it relates to a set of elementsr which an individual is responsible.
However, as Fleurbaey (1995) has pointed out, #gmwmeter of individual responsibility
varies according to theories of justice (effortllpawer, personal aspirations). For the sake of
simplicity, it is assumed here that public polictesnot have an impact on this variable. Will
is therefore left aside in the analysis of possidgéions for solving the dilemma raised by

conflicts of preferences. This choice however scdssed in Section 5.

Public policies can use resources as an adjustwagiaible in order to equalise the basket of
goods among individuals endowed with different itde A differential in talents is
compensated by a supplementary allocation of ressufSome of the resources which
concern us are non-transferable. ‘Talent’ is thenggc name for such resources. There are
also, of course, some transferable resources,mkaey and food. We cannot physically and
literally equalize all resources, and therefore aposal to “equalize resources” requires
specifying a mechanism which assigns transferadgeurces in such a way as to compensate
people appropriately for their bundles of non-tréerable resources{Roemer, 1985, p. 155).
However, it is the ability to “buy” talent which & stake when evaluating the opportunity of
public funding for growth hormone treatment or t@tal cochlear implants. The issue is one
of determining the maximum amount of resources dbmmunity or government should
spend in reducing the inequality of talents whidfeas the living conditions of certain
individuals. The answer to this question is all there complicated given the emergence of
adaptive preferences phenomena: who can legitignatdbe the injustice which individuals
with short stature or unilateral deafness may suéfied to what extent should such handicaps
be compensated? The answers vary depending on ahgenthe object whose a fair

distribution in a population is to be guaranteedju@lisandum) They are discussed as

" The notion of resources is defined differently \mrious authors. For Dworkin, for examples, resesrc
include talents. He therefore distinguishes privatéd public resources (Dworkin, 2000). However thisot the
typology used here as talents constitute a sepeasdgory in the following analysis.
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follows: capabilities (Section 4.1), the chances wéll-being (4.2), or basic social

achievements (4.3).

4.1. The first option: improving capabilities indar to equalize the

range of opportunities

4.1.1. Philosophical justifications

The first option to solve the moral dilemma raisgtken assessing conflicting preferences in
growth hormone treatment and bilateral cochlearamis is to exclude adaptive preferences
resulting from a process of resignation or habituato impaired living conditions (Elster J.,
1982; Sen A., 1991). Not excluding them would lirtiie chances for individuals from
benefiting from policies that could improve theut@nomy. This option is justified by the
discussions of Sen and Elster, who both advocatmgipriority to the improvement of
individual autonomy even if it means giving up somelfare gains in the proceSs.“It
cannot be true that the smallest loss in welfar@agls counts for more than the largest
increase of autonomy. There must be cases in whehautonomy of wants overrides the
satisfaction of want”(Elster J., 1982, p.233). This option fits in wgbcial justice theories,
focussed on the equality of capabilities, rathemthadilitarian social justice aimed at
maximizing subjective individual well-being. To higght the philosophical issues raised by
adaptive preferences phenomenon in economic assetsimased on utilitarian goals, Elster
recalls the fable by Jean de La Fontaiihe Fox and the Grapem which a hungry fox stares
cravingly at grapes in a tree which he cannot redchcope with this situation, the fox
convinces himself that the grapes are not quite aipd that their taste is certainly sour. So he
concludes that they are not worthy of his attentiQunsequently, when focusing on
subjective utility, there would be no reason tophiile fox to reach the grapes and calm his
hunger’® Indeed, from a utilitarian point of view thereris welfare loss due to the grapes’
inaccessibility, since the fox is now pretty surattthey are not to his liking. This hungry fox

could be compared tdHe hopeless beggar, the precarious landless ladrpuihe dominated

23.S. Mill gives precedence to liberty and he dised the different qualities of pleasure, in whiehexplained
that “complete satisfaction” of desires is nottself a goal for intelligent human beings. It leddsQizilbash to
discuss the possibility of an agreement betweenMilSand A. Sen about the capability approachcéwaing to
Mill's version of utilitarianism, there would be niaconsistency in excluding adaptive preferencesnfithe
assessment while keeping a utilitarian normatigengwork (Qizilbash M. 2006).

"«For the utilitarian, there would be no welfare lodsthe fox were excluded from the consumptionhef t
grapes, since he thought them sour anywgister J., 1982, p.233).
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housewife, the hardened unemployed or the over-siddicoolie” that A. Sen brings to
mind to discuss issues raised by adaptive prefese(@en 1993, p.44According to him, it
would be deeply mistaken to attach a small valutédoss of their well-being because each
of them manages to suppress intense suffering threugvival strategie& The rationale of
Elster and Sen about the paradox raised by adgmteferences seems relevant in the context
of adaptive preference in health technology assessmof growth hormones or bilateral
cochlear implant. As it underlined by Men=ztlal, it would be a complete nonsense, if not
morally inacceptable, that individuals sufferingrfr a debilitating disease, who had the
strength to cope and accept their fate, were masjonsible for reducing their chance of
benefitting from public resources covering healdthhology aimed at reducing their
disabilities.“While the need to adapt may be sad, the adaptaitieeif may often be highly
admirable. In light of such laudable effort and asfement, it would be ironic, or even
perverse or unjust, if disabled persons lost coitipetadvantage in the race for scare
resources because their adaptation diminished tlsamated value of curative and

rehabilitative services for them(Menzel Pet al, 2002, p.2155)

4.1.2. Methodological consequences for growth homendreatment and

bilateral cochlear implant assessments

Two proposals may be put forward to adapt the asseist method to this philosophical
position: a first proposal aims to adapt the tiaddl assessment method minimally (i.e. a
minimalist version) and a second proposal aims édify more substantially the assessment
method (i.e. a maximalist version). The minimalsian of the first option involves excluding
from the health technology assessment preferehe¢svould decrease the range of patients’
opportunities. This miniminal version is very siarilto Goodin’s recommendation of
“laundering” economic assessments of perverse y@efes or from preferences resulting
from addictive processes (Goodin R., 1986). If Aisituation where a health technology is
implemented in order to limit the impact of a disipand B a situation in which the health
technology is not implemented, this minimal versa@nthe first option leads to excluding
preferences of individuals who adapt themselvesth® disability from the economic
assessment. Here it is assumed that an individiegbta him/herself to a disability when

he/she has the same level of subjective well-b®&h@, t1, wi) as an another individual W

"aluing is not the same as desiring, and the sytarof desire is influenced by considerations aflisen in
one’s circumstances. Nor is valuing invariably eetied by the amount of pain if the valued objechas
obtained.” (Sen A., 1987)
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(r2, t, W), even whenr= 1, wp = W, and > tp, This minimalist version conforms to
Lowenstein and Ubel’s conclusions about the netyes$iexcluding preferences associated
with the“malfunction of sensory, informational or computatal brain processes at the time
of choice”, or deciding to de-bias individuals’ preferences providing them accurate
information (Loewenstein G. and Ubel P., 2008,805)/°

The maximalist version of the first option involvesodifying the evaluation more
substantially, in accordance with the conclusiopsElster and Sen. It means evaluating the
impact of the two health technologies in termshef tange of capabilities rather than in terms
of subjective well-being: @i, t w;) is evaluated rather than;, t w;), with G referring to
the range of capabilities offered to individualfieTimpact a technology has on capabilities
can be assesseda deliberation process as suggested by Daniel's8j26@r by using
synthetic indicators as proposed by Hausman (208&ording to Hausman, it would be
possible to build a health state classificatiortesysin which health states would be valued in
terms of consequences on feelings and activitytditimins within groups encompassing
representative samples of the general populatRather than asking respondents ‘Do you
prefer H to H, , or simply ‘Is H better than H?’ the question to ask is ‘Does, ldonstrain
the possibilities of living well pursuing valuablEbjectives more than Hdoes?' The
evaluative criterion ‘G’ in terms of which healttates should be compared and ultimately
quantified is something like capacity enhancemeat’ put negatively ‘capability
constriction” (Hausman D., 2009, p.287).

> Loewenstein and Ubel take the example of the distoof want experienced by an alcoholiSuppose that
immediately after satisfying his craving for alcéhan alcoholic expresses a desire to be deprivieth® future
opportunity to drink, but as craving returns, thmividual expresses a strong desire for a drinkorié could
demonstrate that the alcoholic’s thinking processese distorted by craving, one might argue thatsiieuld
honor the earlier satiated, alcoholic’s stated mefnce.” (Loewenstein G. and Ubel P., 2008, p.1805)

8 |n Just Health,N. Daniels proposes relying exclusively on delitile processes to determine the impact of
disability on the range of capabilities and therfass of health care coverage. Decisions thattrésuoh such a
deliberative process can be accepted as fair githtate when four conditions are satisfied: i)rthes publicity
of rationales, ii) search for relevant reasons tat properly vetted by those affected by the dmass iii)
opportunity for the revisiting decisions in theHtgpf new evidence and arguments, and iv) assurdiatehese
conditions are uniformly enforced. Health econonmcan input in the discussions (Daniels N., 2008).

" Activities are classified in two groups: instrurtenof daily living (IADL), which encompasses light
housework, doing the laundry, preparing meals, g@mpshopping, outside mobility, travel, money maaragnt
and telephoning; and activity of daily living whigmcompasses eating, getting in/out of bed, insidbility,
dressing, bathing and toileting. However D. Hausmeknowledges that this list may vary across seseind
over time.
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4.1.3. Limits of the first option

It is important to note that this first option iaded on a relatively paternalist ethical stand. In
the minimalist version, it is about giving precederno the preferences of some individuals
(able-bodied individuals) to the detriment of prefeces of other individuals (disabled
individuals). In the maximalist version, individeabpreferences are no longer considéefed.
Actually, approaches proposed by Daniels and Hansaara based on a naturalistic definition
of health’® Indeed, the last ones consider that the aim oh#sdth care system is to improve
individuals’ normal functionings in order to maxsei the range of opportunities that are
offered to them without taking into account conéngies or specific circumstances, e.g.
impairments and disability, particular life goalsarticular skills.“For the purposes of
assisting the public evaluation of health statedivety limitations must be classified without
references to the previous choices of individualscerning how to live and what to try to
accomplish.”(Hausman D., 2009, p.292). In the same way, Loteamsnd Ubel emphasize
that decision-makers should give precedence to miaing functioning and to maximise
people’s range of opportunities, independently loé particular circumstances they are
experiencing. This proposal could then be openhto dame type of criticism evoked by
Dworkin concerning resource fetishistif. we decide on equality, but then define equaility
terms of resources unconnected with the welfarg breng, then we seem to be mistaking
means for ends, and indulging a fetishistic fastamafor what we ought to treat only as
instrumental” (Dworkin R., 2000, p.14). It is possible here acttfto talk about fetishism of
capabilities in as far as such a proposal consispgomoting their extension with no regard
for the final well-being this may provide an indivial with. As Dworkin has stressed, even
though he himself takes a so-called “resourcisgrapch, egalitarian theories centred on the
equalisation of resources and opportunities armmately striving to promote individual well-
being. If we want genuinely to treat people as equals qorit may seem) then we must
contrive to make their lives equally desirablethierh or give them the means to do so, not to

make figures in their bank accounts the sarif{f®workin R., 2000, p.14). Yet as we shall see

84In the debate about how preferences should figarsocial choice, we can identify two extreme pos,
between which | shall situate my own. The firstitfms can be callegubjective welfarismThis position holds
that all existing preferences are on a part forifichl purposes, and that social choice should bedsl on some
aggregation of all of them. (...) The second positian be calleglatonism.According to this view, the fact that
people desire or prefer something is basically md¢vant, given our knowledge of how unreliableirdssand
preferences are as a guide to what is really just good.” (Nussbaum, M. 2000, p. 117).

" The naturalist approach holds that iliness is knetmal deviation from a bio-statistical norm ofjanismic
functional ability(Schramme T., 2007; Boorse C., 1977). Yet, it camtyued that the the capabilities approach,
put forward by Sen, is more pluralist/liberal. Ore tdistinction between Sen and Daniels about araétic
definition of health see Weil-Dubuc (2012).
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in the second option, taking into account the inpacwell-being does not necessarily mean
adopting a utilitarian approach.

The second criticism, which can be levelled at fir& option in its maximalist version,

concerns the difficulty of establishing (throughlilberation as Daniels and Hausman in
particular propose) the impact of an improvementfunctional capacities with assistive
technologies in terms of capabilities. Given therent model of therapeutic innovation,
evaluations relate nearly always too small technicgprovements rather than therapeutic
revolutions. However, evaluating the impact on téfees is far easier when the differential
in the improvement between strategy A and strat@gyg large. This differential could be

important, for example, when evaluating the impaicbilateral cochlear implants versus no
implants at all. Nevertheless, the issue here fgws evaluating bilateral cochlear implants
versus unilateral cochlear implants. Furthermadneyd is a continuity in the evaluation of
functional capacities which may also raise probleRms growth hormones for example, it is
difficult to define the threshold in terms of a ge¢ermined adult height, beyond which height
really has an impact on the range of opportungigen to an individual. Evaluation through
deliberation about the impact of a reduction inapecity with the two technologies in terms
of extension of the range of capabilities, seenfcdit in practice given their marginal

comparative effectiveness.

4.2. Second proposition: promoting adaptive prefees phenomena
with fundamental resources allocations in ordezqoalize chances of

welfare

4.2.1. The philosophical justification

The second option to resolve the dilemma raiseccdmflicting preferences over growth
hormones and bilateral cochlear implants is to fabesevaluation on welfare determinants
for individuals with disabilities, eitheria medical interventions (which diminish the scope of
disabilities) orvia non-medical interventions (which favour the depeh@nt of coping
strategies): skills enhancement, activity adjustmemd substantive goal adjustment. This
option relates to theories of justice which contitaeplace strong emphasis on subjective
individual welfare as a goal of public policy, tlghuwithout adopting a utilitarian ethical
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position® Indeed, such theories do not seek to maximissuhe of utilities but aim more at
their equalisation. Moreover, they do not exclubgective evaluation of the good life, in as
far as they assert that there is a link betweerfaneland the achievement of life goals.
Scanlon, for example, puts forward the hypothdsas individual preferences are affected by
a standard utility function which is based on tbaaept of urgent needs (Scanlon, 1975). For
his part, Roemer stresses the interaction betweswurces to which individuals have access
and the shaping of life projects whose achievenadfacts subjective welfare (Roemer,
1985)%! To summarise these theories and indicate theelsitehey represent in solving the
dilemma raised by conflicting preferences concernirggtwo technologies discussed here, it
is useful to return to the notation put forward Fgurbaey. If Gstands for these life goals,
then:

Wi(ri, ti, w)= W'i(Gi (i, t, W)
an individual's welfare depends on the satisfactidmained from achieving personal life
goals, achievement which is conditional on the resesiavailable to the individual, his/her

talents and effort.

This philosophical position is especially interegtiin dealing with the problems raised by
adaptive preferences phenomena because it envifagesistence of interactions between
resources, talents and life goals. The evidenceebasrrelation between the education level
of parents and the importance given to their chilth short stature may help to highlight the
relevance of such extension (Singhet).al1998). According to these authors, parents with
high education levels seem to have greater confel@émtheir children’s ability to cope with
physical weakness. It may then be speculated #ranps’ confidence will actually boost the
development of these compensating strategies amcmigren with short stature.
Alternatively, it could be said that the opposgejuite intuitive: children whose parents have
no confidence in their children’s ability to ovenge their physical characteristics are likely to
have more difficulty in developing coping strategi@nd being happy despite their
disability®* Following this example, it is to be expected tbtter determinants increase the

development of compensating strategies and, theliebyease the chances of welfare for

8 For instance, Cohen speaks about “advantage” wisamderstood to include, but to be wider than Jfare”
(Cohen G. A,, 1989, p.907).

8. 0On the comparison of the different authors whasexions refer to these ethical framework (Arneson
Roemer, Cohen, and in a lesser extent, Sen), &ifrlfhey (1995, 1996).

8 |n contrast, scientific literature indicates tleaery parental attempt to change the appearantteivfchild is
interpreted by the latter as a tacit disapprovailictv would affect the child’s ability to cope wilts situation
(Sandberg D.E., 2002 ; Diekema D.S. 1990).
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individuals who have suffered from disability likort stature or deafness. Maybe practicing
some sport, playing a musical instrument or evamelling around the world are likely to
increase the probability that children would succeecoping with their disabilities. Indeed,
such activities may promote the development oetaand the building of life goals for which
children’s short size or deafness is no longerradyalt could also promote the development
of some skills that would compensate disabilitysdf it may be asked whether it is justified
to allocate public resources toward extra-medittriventions rather than medical treatments
once it is proved that they promote compensatirajesiies and contribute more efficiently to
the children’s welfare than medical strategiesthis prospect, it could be justified to use
public funding for tutoring programs for disabledildren, to provide psychological support,
assistance for entering working life, or even legsand artistic activities. By drawing on the
views of Roemer, it is possible to qualify thessotgces, which modify individuals’ life
goals to the point of changing their perceptiotheir disabilities, as “fundamental resources”.
“Suppose two people have different preferencesalistr ofn goods. There must be a reason.
Perhaps that reason takes the form of another goodeveral goods, which the two people
are consuming in different amounts. Thus if you hhadve different preferences, is it not
because we have different levels of endorphingerdiit patterns of synaptic connection,
exposures to different families (which is a kindegfernal resource), and so on? (...) The
consistency axiom | have discussed forces the resagualising mechanism to take into
account these ‘hidden resources’ in deciding howllocate the resources we se@oemer

J. E., 1985, pp.145-146).

This second proposition has the advantage of atigvdisabilities to be identified which
individuals are not able to adapt to, either beedhsy prevent other factors of welfare from
developing, or because they lead to social disaation, so that individuals are unable to
develop coping strategies that are sufficientlpragrto overcome their disabilities. Actually,
it has been observed that individuals adapt lesityda the degradation of their quality of life
when they are suffering from specific diseases tikeonic pain, mental disease (depression
and anxiety) and evolving diseases (e.g. multiglerssis) (Dolan P. and Kahneman D.,
2008). Levels of welfare of individuals with suclsabilities remain low and do not tend to
increase over timéPeople can never adapt to chronic pain or to menliaess — feelings
that come from inside themselves rather than litioites on their external activities. The
control of such suffering must be one of our topntres.” (Layard, 2005, p. 69, cited by

Qizilbash M., 2006, p. 15). The first position,iia minimalist version, leads to drawing on
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individuals’ preferences for good health to promtite impact of healthcare interventions
which diminish disabilities. In its maximalist vess, it means no longer considering the
impact of technology on subjective welfare. Neitbethese versions allows identification of
variations in adaptive preferences concerning disiabi Yet identifying illnesses to which

individuals do not adapt is of major importancdlaswelfare of these individuals & facto

the lowest and they should be a priority for publealth.

4.2.2. Methodological consequences for assessiogtr hormone treatment

and bilateral cochlear implants

The assumption according to which some resourcesddwocrease the occurrence of adaptive
preference phenomena means that some resourcerlikeealth, B, education level,yr
access to leisure activities, etc. could help featfthe impact of less talenbh the subjective
well-being of an individual via a change in théfie Igoals.

Wii(Gi (i, &, W)= W'i(Gi (ri(rai, 13, ryi.... ), &, W)
For the economists who are in charge of the asssgsiihe issue is about increasing the
scope of the evaluation in order to assess theatgdadifferent resources and talents on the
individual well-being. To begin with, it would beogsible to assess overall well-being of
disabled individuals (through recent methods of shejective appreciation of life, which
come from “happiness economicE’pr to assess the impact of the disability in tewfs
welfare losses (through classical preference atiom methods like time trade-off, standard
gamble or the discrete choice method). In the m@&ntgeneral questions could be put to the
same individuals about their lifestyles. The objextwould be to conduct a regression
analysis in order to estimate the impact of eadmabke w;, 13, ry;, t, etc. (independent
variables) on the dependent variablg, \the assessment question would be the following:
given an equivalent amount of resources, is it meffective to allocate public resources
toward B;, for instance, or is it more effective to buy aorease in talents, via the coverage

of health technology by the national health insaegh

8 Cf. World Database of Happiness ; Directed by Beivhoven ; http://www.worlddatabaseofhappinessiur
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4.2.3. The limits to the second option

This proposition allows the dilemma raised by cotdl of preferences to be solved by
identifying extra-medical resources which favour dieeelopment of compensation strategies.
It also compares the impact on individuals’ welfaféhese extra-medical resources, with the
impact of an improvement in their functional capasi The proposition therefore avoids
“resource fetishism”, as the assessment is focasealelfare. It cannot either being confused
with a utilitarian approach because it takes intcoant objective factors involved in the
genesis of preferences formation. However, thidopbphical option does not justify the
moral responsibility of the community dedicatingaarces to improving the welfare of these
individuals in particular. If levels of initial wkebeing are similar between individuals
suffering from disability and the population as @&obe, for instance due to adaptive
preferences phenomena, then why should differentesize or partial deafness lead to
resources being allocated to disabled persons, wkieer people could also benefit from
greater welfare with the same extra-medical ressfclf the community for example
finances extra support and schooling for childrdmose adult size is predicted to the below a
certain threshold, then parents of the children sehgrowth is on a normal trend could also
hope that their children would benefit from extcdn®ol support too. This example is quite
close to the problem raised by Dworkin concernmdjviduals with a passion for playing the
violin. One of the individuals is paraplegic andemhoffered the possibility of benefiting
from a very expensive wheelchair, he/she prefefsetoffered a Stradivarius instead of the
wheelchair. He/she could argue that this would mlevhigher welfare than having a
wheelchair. Now, if the level of initial welfare tveeen the two individuals is equivalent and
both are likely to obtain the same extra welfareabguiring a Stradivarius, then what justifies
the community offering a Stradivarius this to thestf person and not the secontihe
paraplegic treats the transfer, not as the occasmmemove or mitigate his handicap, but
simply as an opportunity to increase his welfareother ways, and the other violin-lover
would seem to have, in his low state of welfaremash claim to do that as the paraplegic
has.” (Dworkin R., 2000, p.62)
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4.3. Third proposition: compensating disabilitiesorder to equalize

fundamental social outcomes

4.3.1. Philosophical justifications

The third option to resolve the dilemma raisedtmy ¢onflict of preferences in the evaluation
growth hormone treatment and bilateral cochlearamig concerns evaluating the impact of
the disability on social outcomes. This option dsamn the social justice theory put forward
by Fleurbaey (1995, 1996), according to which tleenmunity has a responsibility for
reducing inequalities in terms of resources anglents, as soon as these affect the results an
individual can achieve in areas of his/her life ethare collectively judged to be important
that Fleurbaey named “social outcomes” respect gavacy, health, education and
information, wealth, power of collective decisiacial integration (Fleurbaey M., 199%).
This theory is different from the previous ones,itaproposes arex postassessment of
inequality. It looks not just at life goals but @lat their are effective achievement, denoted
here by A(Gj), (where A indicates the achievement of life goalsdicussed above). This
Ai(G)) category covers two distinct types of life goalsdeed, Fleurbaey distinguishes
between the achievement of so-called social goal$®8), that he calls “social outcomes”,
and the achievement of goals which lie in the gevephere R(PG), that he calls “private
outcomes”. A boundary would be drawn between individual out®nsubmitted to
egalitarian care, and individual outcomes of purplywate interest. (...) The precise location
of such a boundary may partly be a matter of pudebate” (Fleurbaey M., 1995, p.45).
Evaluating individual welfare must therefore tak&iaccount two variables:;; ASG) and R
(PG), such that W((Ai (SG), R (PG)). In as far as the achievement of so-called peiVife
goals is not the responsibility of the communitpdagiven that private life goals affect
individual welfare, then this option implies onlgrentrating on the equalisation of (G

(ri, &, wi)).

The distinction between social and private goalsy maise questions about the two

technologies examined here. Indeed, short statudedaafness may have consequences on

844t cheerfulness is deemed a private matter, thespe who is naturally sad but otherwise leads afgetty
normal life, will not be compensated with any sbo@sources. (...) But if their social outcomes (joizome,
family life, for instance) are affected, then sbaistitutions may intervene. (...) The case of espertastes can
be dealt with in a similar way. It is not becaussuls has chosen to cultivate a taste for ploverseggd old
claret that he will not receive a subsidy (...) Tkagons why he develops such tastes are not torlnszed,
unless they interfere with social outcomes (fotanee, not to be threatened or manipulated woudbably be
a social outcome).(Fleurbaey M., 1995, p.52).
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areas of a person's private life, such as sexuhkarotional fulfilment, family life and self-
esteem. Therefore it seems possible to adopt aagpibased on the notion of a “defined
interval” of outcomes to evaluate the impact oftthie disabilities in these private dimensions
as suggested by Fleurbaeyn'intermediate degree of responsibility might deoassumed
by society with respect to some private outcomes.these outcomes, society would not
guarantee equality, but would only check that thedividual levels belong to some defined
interval. The level they have within the intervaluld be a private matter, but they would give
rise to a social concern, as soon as they movadmitee bounds of the interva(Fleurbaey
M., 1995, pp.45-46).

4.3.3. Methodological consequences for assessimgyvtgr hormones and

bilateral cochlear implants

When following this third option, the economistscimarge of the assessment would begin by
evaluating the impact of short stature and unitteteafness on social outcomes by
individuals suffering from one of these disabibtieProxies could be used: it would be
possible for example to measure the impact of sktature or unilateral deafness on
individuals’ careers, by calculating correlationtveeen height and individual’'s income or
unemployment. It would also be possible to evaluite impact of disabilities on
achievements in the private sphere, by comparingtahastatus, the number of sexual
partners, the number of children which individusigfering shortness or deafness may have,
and comparing these results with an average irtebtained for the same indicators in the
population as a whole. The advantage of this optorhat it allows disabilities to be
distinguished according to whether compensatioanisssue of justice and those which are
not, without having to draw on a naturalistic cquic@n of health. If some disabilities have no
demonstrated impact on fundamental achievemensswihilld indicate that the community is
not responsible for limiting their scope. Similarthis option makes it possible to deal with
the problem raised by the continuity of functiorsgdtitudes. The impact of disability on
inequalities in fundamental achievements accordinglifferent degrees and severities can
indeed be measured empiricdlyShort stature could thus appear as a factor afuisléty
only below a certain threshold, which would justrBstricting the use of growth hormones
when adults’ size is predicted to fall below theeiihold. Once such inequalities are identified,

% The severity of short size could be estimated tithheight standard deviation score. The sevefiteafness
could be estimated depending on the ability to rsmamds with and without the devices: tonal los&0x
between 21-40, between 41-70, between 71-90, bat@ed 19 or > 120.
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then medical and non-medical interventions candsessed, according to the impact on the
reduction of inequalities in fundamental achievetseifhe reduction of inequalities could
occur eithevia improving functional capacities or by resourcesotaing the development of
compensation strategies. Social welfare functiomslcc be used to evaluate the impact of
different interventions on social outcomes with tiee of equivalent income approach (see
the work of Fleurbaey, 2005, and Fleurbayal. 2009). ‘First, fix a reference talent (an
endowment-insensitive solution). Second, for eiwetiyvidual define her ‘equivalent’ budget
that would give her current satisfaction exacthhér talent were equal to the reference level
and if she were submitted to no other tax or subdidgn a lump-sum transfer. (...). Then
one may apply the leximin (i.e. lexicographic mamjneriterion to the equivalent budgets,
and this is the criterion retained heré¢Fleurbaey M., 2002, p.102).

4.3.3. The limits of the third option

Two main limits can be identified. First, the clmiof proxies and their ability to fully
estimate impact of disability on the complex readitunderlying social outcomes may be
guestioned. But this problem is not different toatvhealth economists used to face: the five
dimensions of Eq-5d, which is the scale used toutale QALYs, are also proxies for the
complex reality that is “perfect quality of lifeSecond, the statistical approach of this third
option could be accused of failing to take intocst individual specificities. Indeed, this
third approach proposes justifying financing fordieal and non-medical interventions to
compensate the lesser talents of certain indivejully basing itself on a statistical
demonstration that the individuals affected by date diseases/conditions have a higher risk
than other individuals of not attaining social ames, and to a lesser extent, private
outcomes because of lesser functional capacitieaeMer, some individuals may actually be
disadvantaged by their small size, even thoughr Hize is greater than the threshold at which
a significant impact on employability in the Frenplopulation is proved statistically.
Subgroups of the population could be especiallgcéid in so far as they do jobs requiring a
minimum height or because they grow up in milieusvhich discrimination against small
individuals is greater than within the overall plgtion. Nevertheless, the assessment of
health technology generally meets this type ofaisiin, as it most often requires adoption of
a statistical approach. The effectiveness and adwfect of treatments are mainly evaluated
from a population perspective. The benefit/riskabak is judged to be favourable for all

individuals. Yet, the risks may turn out to be geeathan the benefits for a group of
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individuals with specific characteristics. To assdbe impact of disabilities on social
outcomes, one need, as for medical evaluation ®ntiiy as precisely as possible

homogenous groups of persons, so as to limit intixidual variability within groups.

5. Discussion

These options are open to three principle critisisiihe first criticism concerns the
transversality of the results that would be obtdimdth assessment undertaken with the
methods set out above (4.1). The second criticenc@rns the simplification which is carried
out for the interaction between variables t andirwthe analysis of adaptive preferences
phenomena (4.2). Lastly, a third criticism may h& porward concerning the risks of
interference in individuals’ private lives by publnstitutions, when the financial opportunity
of interventions which favour the development of pemsation strategies through the
evolution of life goals is put forward (4.3). Thes#icisms are examined within this general

discussion, and are related to the three options.

5.1. The transversal nature of evaluation results

The objective of economic assessment is to compareise of public resources in the health
sector and beyond. It is the search for such temsality which leads health economists
usually to favour the use of QALYs (Quality-Adjugdtkife-Years) as effectiveness criteria in
health technology assessment. This is not justtadbetermining which health strategy is the
most efficient in a particular therapeutic area.(bilateral cochlear implants versus school
support programmes), it also entails being abletpriorities between different interventions
between different therapeutic areas. For instargigen their respective costs and
effectiveness, is it more justified for the comntyrtio pay for bilateral cochlear implants,
growth hormone treatment, or for an innovative ttremt for diabetes? The traditional
methods based on utility assessment appear to teutely relevant to this type of
comparison, in as far as the measure for effeatisgrcriterion (individual subjective well-
being) is common to all interventions.

Nevertheless, the three options presented aboviel edsp allow comparisons to be made
between different disabilities in terms of theirmpatt on the range of capabilities, chances of

well-being and social outcomes. Indeed, the minighalersion of the first option involves
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excluding from the cost/effectiveness ratio prefees expressed by individuals who have
adapted to incapacity, because of the priority mivi® increasing their autonomy.
Nevertheless, the results of the evaluation dorlgleshow up well in the form of a
cost/QALY ratio or in the form of a numerical batanin the case of cost/benefit analysis.
Such result can therefore be put into perspectiith vesults of other health technologies
assessment run in a similar way. The first optioitd maximalist form consists of evaluating
the impact of assistive technology for individuadsh a disability in terms of their impact on
the range of capabilities. The use of a composiex, as put forward by D. Hausman, makes
it possible to compare different assistive techgiae for different disabilities. As far as the
comparability of results in the second and thirdiays are concerned, it seems possible to
envisage using social welfare functions to evaldlageimpact of variations in resources and
talents,via medical and non-medical interventions on subjectwelfare (Proposition 2); or to
evaluate the impact of interventions in terms ofiegent incomes corresponding to social

outcomes (Proposition 3).

5.2. The interaction between talents and will/\vaiher in the

preference adaptation phenomena

The second criticism that could be put forward @vns the simplification which was made as
part of this research concerning the distinctiotwken resources r, talents t, and will w. It
has indeed been assumed that public policies cdraw@ an impact on individuals’ will or
willpower. This variable has therefore been putasn the analysis of options which allow
the dilemma raised by conflicting preferences inlwatang growth hormones or bilateral
cochlear implants to be resolved. Three limitshid tmplication may however be underlined.
(i) First, it is possible to explain the adaptive prefees phenomena, as a result of
the effort and willpower an individual may use tdapt to worsening living
conditions. In other words, if two individuals hawe same level of welfare, when
the resources at their disposal are equivalent(r2) and individual 1 has more
talent than Individual 2, who is affected by dididypi ceteris paribus so that
W1(G1 (r1, t1, wl)) = W2(G2 (r2, t2, w2)), thisan be explained by the
difference in terms of effort and willpower betwedime two individuals in
pursuing life goals G1 and G2, so that wil<w2. Yastsuming this hypothesis
when evaluating assistive technology does seem tdebatable from a moral
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point of view, because it leads to considering\vitlials suffering from disability
and whose level of welfare has remained weak teeponsible somehow for not
adapting themselves. There is no reason to allgdikc resources to them, given
such a lack of effort and willpower.

(i) Second, the adaptative preferences phenomena maypb@ned as the fruit of
developing new talents or improving existing tatenh reaction to the
deterioration of certain functional capacities. eras can indeed evolve when
influenced by new circumstances, other things beiggal in terms of resources
and will or willpower. The enhancement of certagmsory abilities among people
with disabilities is indeed a well-known phenomertttre improved auditory skills
of blind people, for example). This implies considg that if Individual 2’s
welfare is identical to Individual 1's, despite aldlity, this is, in fact, because
his/her talents are not inferior to Individual 1e.itl = t2. There is then a real
equivalence between W1(r1, t1, wl) and W2 (r2w2). In this case again, there
is then no reason to compensate individuals suffefrom incapacity, as it is
assumed that they have themselves compensatdukipirtcapacity by improving
their initial endowment of talent.

(iii) Lastly, it is also possible to examine theardction between will/willpower and
resources, drawing on the work of Roemer (1985) @alden (1989). The latter
dispute the distinction made by Rawls (1971) ancbiim (1981, 2000) between
individuals’ aspirations and the resources theyehawm which the formers
(aspirations) only follow from individuals’ respahgity and the latters
(resources) follow from the community (for a dissios on this see Fleurbaey,
1996, Chap. 6). According to Roemer and Cohen,viddals are not entirely
responsible for their aspirations, which deternthmar well-being, as they may be
influenced by the consumption of certain goodsinulitely, this hypothesis is
identical to that set out in the second option eomiig the impact of resources on
the chances of well-being, via the evolution o lfoals (4.2). The only difference
is that the previous variablej,Gvas introduced, representing life goals such as
W’i(Gi (ri, &, W)= W'i(G; (ri(rai, B3, ryi.. ), &, W), whereas &ould be considered
as one of the elements of variablg such that WG;,...). In this case, it would be
possible to state that WG; (ri, ti, wi))= W’i((ri(ros, 1Bi, ryi.... ), &, Wi (G;,...)), given
that Gmay be influenced by resources, Ir3;, ry.
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5.3. The interference of the public institutionsimdividuals’ private

lives

Lastly, the final criticism which can be put forwlaconcerns the interference of public
institutions in individuals’ private lives when @omes to considering the promotion of
compensation strategies via certain resources &iduac leisure, psychological support,
programmes to help with employability). This cigim may in particular be levelled at

strategies aimed at promoting social integrationptonal and sexual fulfilment and self-

esteem. However, it may be asked whether therediffexence in terms of intruding in an

individual’'s private sphere between financing matliaterventions which are invasive, such
as daily growth hormone injections or operationsdochlear implants, and financing non-
medical interventions. Both types of interventiaterfere partly with an individual’s physical,
psychological and/or emotional intimacy. In reality is individuals’ free and informed

consent concerning the interventions which are gsed to them — be they medical or
otherwise — which prevent the intrusion of pubhstitutions in the private sphere when it
comes to compensating inequalities due to disgbilibus, if it is demonstrated that bilateral
cochlear implants — when compared to unilateral lamig — do clearly improve the

capabilities offered to children who are deaf athband hence improve their chances of well-
being or reduce inequalities in terms of fundamlemtaievements, then it would be justified
to include such measures within the perimeter @fthecare funded by insurance. But, the
decision to carry out implants on a child is magéhe parents. It is the same for non-medical
interventions. It is true that such liberty of atmimay constitute a cost to the commufiity.

Nevertheless, this leads to the classical questimcerning social justice, i.e. the cost which

the community is ready to incur in order to defeigtits.

6. Conclusion

The analysis of the difficulties raised by inteelece of adaptive preferences phenomena in
the growth hormone treatment or bilateral cochleaplants assessments and the
identification of three options drawing on argungedéveloped in philosophy and normative
economics about egalitarian theories of sociaigasiay be useful in guiding the economic

8 For example, the refusal of some parents to alkw implant following diagnosis may affect the
cost/effectiveness ratio of neonatal testing foafdess at birth when such testing is evaluatedeimg of
improving oral language acquisition..
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assessment of the two technologies discussed hemay even help provide lessons which
extend beyond the scope of these two technologies.

On the one hand, it does not seem possible toveslé problem of conflicting preferences
brought about by adaptive preferences phenomermeutiimaking normative choices. There
is in fact no reason to favour the preferencesdividuals suffering from a disability or the
preferences of the population as a whole, becdugspreferences of any person are the result
of adaptation phenomena: adaptation to disabilitaaaptation to a lack of ability. For the
point of view of the assessment, the choice depemdghe goals of policy redistributing
health resources. As for egalitarian theories, tetdels on thequalisandunto be studied. If
the assessment is centred on the equalisationpairymities, then the view of individuals not
suffering from disability should be favoured. letlissessment is centred on the equalisation
of chances of well-being, then the assessment dhmubased on the point of view of people
suffering from the disability.

On the other hand, the analysis of the third optnaticates that disabilities whose scope the
community has a moral obligation to limit with meali or non-medical interventions (via the
development of compensation strategies) are disabilwhich have an impact on the
effective social outcomes. This criterion makepatsible to identify adaptive preferencs
phenomena which raise problems of social justia thwse which do not, though without
drawing on a naturalist conception of health. Takenence to this naturalist conception of
health is in fact one of the main limits of justiteories centred on tteepriori assessment of
the impact of disability on the range of capalabtidepending on their functional capacities.
Health technologies rarely allow persons to go framormal functioning to normal
functioning — even when it is possible to estabksffrontier between them (Canguilhem,
1966). The question to be addressed concerns the aecorded to a marginal reduction in an
abnormality whose effect depends on complex vaglflalents, will/willpower, resources,
the capacity of an individual to develop new resesr the cultural and economic context,
etc.). Moreover these variables interact with eattter to such an extent that it is difficult to
distinguish clearly what follows from individual sgonsibility (effort and willpower) and
what depends on external circumstances which amidhwl cannot control and which may
vary according to context (discrimination, soci@eemic inequality, institutions) as it is
found necessary in resourcist approaches (RawlsDavatkin) or in capability approaches
(Daniels). An empirical evaluation of the conseqesnof a reduction in abnormality
individuals’ social outcomes would seem to be théy aeal way to take into account the

interaction of all variables in order to identifydividuals who are truly disadvantaged by a
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disability, without making am priori value judgement of factors relating to their indual
responsibility (effort, willpower, life goals), asell as the circumstances they have to face
(cultural context, discrimination, etc.). On thesiseof this criterion of justice, it thus becomes
possible to determine which adaptive preferencise raoral problems that need to be taken
into account by the assessor, especially by udnegthree options identified, and those
adaptive preferences which do not raise problems.
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Chapitre 3 .

Fair Cost-Benefit Evaluation of Health Care: A
Case Study of Blood Pressure Lowering Drugs in

France*

*Co-authors: Brigitte Dormont (LEDa-Legos, UniveisiParis Dauphine), Marc Fleurbaey (Woodrow Wilson
School, Princeton University), Stéphane Luchini &Y GREQAM), Anne-Laure Samson (LEDa-Legos,
Université Paris Dauphine), Erik Schokkaert (CORMjversité de Louvain-la-Neuve), Carine Van de \deor
(Katholieke Universiteit Leuven)

1. Introduction

1.1. The Context

Health economic assessments are produced in avdsstify fairness of public decision-
making in resource allocation for types of healdnec However, this goal implies that the
assessment methodology is consistent with the Ispsitice theory, which is desired by the
community. Traditional economic assessment metlawedased on utilitarian social justice
theories according to which the aim of public reseuwallocations is to maximize the sum of
subjective utilities (“utility” here refers to sudgtive individual well-being). However, since
the publication of Rawls’ theory about justice asrfess in 1971, new discussions about the
moral principles that should guide public resoualcation have taken place. Many
philosophers now agree that liberal communities,civipromote a pluralistic conception of
the Good, are justified in guarantying equal actesome minimal fundamental resources to
every citizen while respecting their rightsEgalitarian social justice theories are centred on

this goal and they depart from utilitarian onest thian to maximize the sum of subjective

8" Rawls named his minimal fundamental resourcesriary goods” comprising (i) basic rights and libesti
(freedom of thought and liberty of conscience)), fieedom of movement and free choice of occupatiiip
powers and prerogatives of the offices of respdlityilare needed to give scope to various self-goive and
social capacities of the self (Rawls J., 1971).
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utilities, whatever the distribution of these sulbipe utilities is within the population. The
development of economic assessment methods whichldwbe consistent with this
egalitarian goal is quite a challenge in the are&ealth care assessment as many actors
(public decision makers, physicians, and patiese®m reluctant to adopt a utilitarianism
ethical stand on health policlsIndeed, it would be relevant for the economistsadapt
their assessment methods so that they can takeaictount explicitly and rationally
philosophical oppositions to utilitarianism and yide information to public decision-makers

that would be appropriate with the value systeny thi@im to respect.

There is a growing literature about methods fotirsgiguantitative ‘equity weights’ in health
technology assessment. Their objective is to giveenvalue to health gains benefiting
individuals who are worst-off. However, as undextinby Cooksoret al, “these methods
remain at a developmental stage and have not yat beplied in practice’(Cooksonret al,
2009). Most of them propose applying a set of ggwieights on the results of cost/QALY
studies. Those sets of equity weights may be defamethe grounds of deliberative processes
aimed at determining the impact of health improvetmeon the range of individual's
capabilities (Hausman, 2009), or they may be ddfioe the grounds of empirical surveys
aimed at estimating the preferences of the genmopllation about distributive concerns
(Nord, 1995; Nordet al, 1999; Dolaret al., 2004, 2008;). Another approach has been put
forward by Fleurbaey. It relies on the equivalamtome concept. In contrast to previous
approaches, this equivalent income approach hasnbat of respecting individual
preferences while including explicit distributionpldgments without determining equity
weights by veil of ignorance arguments (Fleurb&805). The objective of this article is to
provide some evidence about the feasibility of udimg equivalent income approach to
highlight health technology efficiency in the caoxttef public decision-making. We will see
that real conditions under which such kinds of sieci-making are submitted to do not limit
the possibility to use this innovative assessmesthod.

1.2. The equivalent income approach

The equivalent income approach proposes assedsingmpact of health policies on the
distribution of both individuals’ income jjyand individuals’ health (h “Equivalent income”

8 See review of guidelines edited by the nationaltheechnology assessment agencies in Europe (N\ACE,
IQWIG and HAS) in Chapter I.
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is a notion referring to the level of income thatul put the individuals in an equivalent
situation, from their point of view, if they wera perfect health rather than in their actual
health states. Equivalent incomes are estimatedighr empirical surveys where individuals
are asked how much of their income they would acttepenounce in exchange of being in
perfect health rather than being in their actuallthestates. The equivalent income is an
individual welfare index jgh;,y;) which encompasses two dimensions — health (hjraomine

(income). These two dimensions are combined aaogrth the importance each individual

gives to their health when compared with other disiens of their lives.

Income

Actual
situation T~

Equivalent
income

» Healtt
Being in
perfec healtt

Source: Fleurbaey et al. (to be published)

Unlike traditional cost-benefit analysis, the eqiewvd income approach are not limiting to
measures the variation of incomes individuals aitng to give up, in exchange of health
improvements, it compares the level of individualsomes. With this information about the
level of individuals’ incomes:
(1) it is possible to compare consequences of each rsueloya the means of the
computation of social welfare function which is anrerical representation of
different states of social ordering (see. Bergd®338 and Samuelson, 1947).
SW(bi(hw,yp), ..., h(hn,Yn))
(i) it is possible to give different value to the cansences on health and incomes of
each scenario, depending on the situation of eatikidual. Indeed, we can apply
a concave function to the sum of thénby;), as it is proposed by Atkinson in order
to give more value to positive consequences thattaindividuals who are the
worst-off (Atkinson, 1970).

85



SW(x) = X?/ (1-p), with p, the degree of inequality aversion and x, the
individual welfare index ith;, v).
Applying this concave function means that an inseeaf bH(h;,y;) has less weight in the sum
bi(hy,y)+ ....+ b (hy,yn) when b(hi,y) is high than when;lh;,y;) is low. In other words, the
more the individuals are worse-off, the more therovements of their situation have weight
in the aggregation of benefits induced by eachawem terms of social welfare. The priority
which is given to the worst-off depends on the degf inequality aversiom) that is chosen
by the evaluator.
- when p=0, there is no inequality aversion included in 8suzial welfare function
assessment;
- whenp=2, the inequality aversion is already significant;
- whenp=3, the inequality aversion is really strong.
As the choice of the degree of inequality aversgoa normative choice, it is for the public-
decision makers to decide on it as they are de@drnay the community to bear such kind of
responsibilities. However, economists may test iim@act of the different degrees of
inequality aversion on the result of the assessmaedtpresent all of them to public-decision

makers.

1.3. Specificities of equivalent income comparedhwiraditional

approaches

1.3.1. Using monetary valuation of health improvetse

Like traditional cost/benefit analysis, the equérdl income approach implies the use of a
monetary value to determine the value of healtmgaesulting from health technology
assessment, i.e. individual's willingness-to-pay&in perfect health. The use of monetary
value in health technology assessment differs ftben use of clinical criteria (life years
gained, decrease of LDL-cholesterol, cancer scngerate, etc.) or quality adjusted life year
criterion (QALY) that are commonly used in costéetiveness analyses. Oppositions to the
use of monetary value in health care assessmenwelt&known. “Many decision-makers
might object to monetary values being placed onetbimg as fundamental as health”
(Oliver et al 2002, p. 1774). However, the choice of using aatary value in the equivalent

income approach is justified for two reasons.

86



(ii)

Firstly, the use of a monetary value is justifieethuse it allows taking into
account individual's preferences about trade-oftween health and other
dimensions of life. Indeed, monetary value is a cmm metric that is able to
convert all dimensions of welfare into one dimensitinis therefore very
useful to compare different kinds of public res@uatiocations within a health
area and beyond this area. When adopting a penfestiethical stand is ruled
out, it is then necessary to take into accountethiedividual’s preferencés.
According to the ethical stand, what is good for peeson is not necessarily
good for the others. Everyone has to be free taddewhat is best for them,
according to their own life goals. For this reasae, cannot avoid relying on
individual's preferences, i.e. to ask them whathis value they give to health
improvements like an increase in mobility, a deseeghysical pain, an
increase of life expectancy, etc. compared withdtieer dimensions of their
lives. “In particular, it is hard to see how the tradetdfetween health and
other types of consumption can be decided withelying on a particular
conception of the good life, a conception that mayy from individual to
individual. An individual whose plans involve a tidtphysical performance is
in greater need of a healthy body, someone whosnangéxert authority over
others is in greater need of a healthy mind, whes@®seone who wants to
have a Nobel prize in physics may very well opefeden a wheel-chair”
(Fleurbaey, 2006). Monetary values are used in egeivalent income
approach only because they are a common criteaaroinpare individuals’
situations, according to their own preferences. e\, as it is more precisely
explained in Fleurbaeyt al. (2009), it would be possible to produce
cost/benefit analyses or equivalent income basealyses with another
criterion than income, provided that it is a nuroaircriterion.

Secondly, the use of monetary value in the equmtailecome approach is
justified by the introduction of inequality aversiam the assessment. This
introduction resolves one of the most importanticgsms that are usually
addressed towards the use of willingness-to-pasalee health improvements,
namely its propensity to strengthen economic inkiigg Indeed, when

89 A perfectionist ethical stand implies that it isspible to determina priori what the conditions of a good life
are and to set priorities between these conditidhs. rejection of a perfectionist ethical stand #reladoption
of a pluralistic conception of the condition of tgeod life are advocated by the liberal ethicahdtavhich
underlies the Rawlsian theory of justice as faisnes
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inequality aversion is not taken into account, witlials with lower incomes
may be penalized by the use of willingness-to-pagabse they have less
available income, and therefore, they have steibyi smaller willingness-to
pay than individuals with higher incomes. As a hlgegechnologies aiming to
treat diseases affecting specifically poorer intlinls are less likely to be
included in the perimeter of health care reimburbgdthe national health
insurance compared to technologies that would airtnefat diseases affecting
richer individuals. Such consequences are, of epunsacceptable especially
when the objective of universal health care systeneg provide equal access
to health care whatever their incomes are. Howasgeexplained previously,
the equivalent income approach aims to give pyidothealth and/or income
increases that affect individuals who are the woffstThe inclusion of these
equity principles offsets inequalities between tha@lingness-to-pay of
individuals depending on their incomes. Conseqyenthe of the most
important criticisms of the use of money valuedarger holds when using an

equivalent income approach.

1.3.2. The equivalent income approach respectemrtes but is not a utility

index

It is necessary to stress that equivalent inconesren individual's preferences but it is not a
utility index. Its objective is not to measure awdcompare levels of subjective individual
welfare across people. To assess health technaleggssment with equivalent incomes aims
at comparing individuals’ situations regarding ari¢ghe most important dimensions of their
lives (their health), and not assessing how mucliaveethey benefit from their health. Thus,
equivalent income avoids the criticism formulatgdRawls about the monistic conception of
the Good which underlies utilitarianisth.

However, the equivalent income approach respeetP#neto principle according to which:
two situations yield the same social welfare fumetif every individual is indifferent
between them,

a situation yields greater welfare if at least am#ividual prefers it, while everyone

else’s welfare remains unchanged.

0 Indeed, utilitarian social justice theory consgiirat there is only one criterion to assess atiit's
goodness: the subjective happiness of individuals.

88



When using an equivalent income approach, an iddaliwith bad health would always be
considered as worse-off compared to a healthy iddal when the latter has, at least, the

same income than the former (Fleurbaey 2007, 2009).

1.3.3. Ex ante versus ex post approach

The equivalent income approach advocates usirexgrostperspective in the assessment of
inequalities which has consequences on the modetieghod. It is needed to assign
randomly risky events, through several draws, rathan limiting ourselves to aggregate
individual risk expectations. This difference inetmethodology has some impact on the
results. When we use tleg anteperspective, individuals who present the sameaiskequal,
whatever their actual situation when the risky eseutually occur. In contrast, when we use
anex postperspective, inequalities that result from purencleaare also taken into account.
“Suppose that only two scenarios are consideredilgessin one scenario, the
extreme latitudes gain and the low latitudes suffdrereas the reverse occurs in the
opposite scenario. Suppose that in either scentré distribution of well-being is
ultimately much worse than in absence of climatengka Therefore one is sure that
such climate change is harmful. However, if indind expected utilities are not
diminishedex ante because everyone may gain or lose depending @hwshenario
is realized,ex-anteegalitarianism considers that climate change isnhlass. This is
strange as the same criterion considers that thengbawill ultimately be
catastrophic” (Fleurbaey, 2009).
Besides, in consistence with tl@g postperspective, the impact of one or several diseases
the individuals’ equivalent incomes is assessedhengrounds of preferences expressed by
individuals who have a real experience with theeas®. Indeed, to assess individual's
equivalent income, they are asked how much of thremiome they would be willing to
renounce in exchange of being in perfect healtherahan being in their actual health states.
Usually, it is anex anteperspective that prevails in health care assedsrirenraditional
cost/QALY or cost/benefit analyses, representasammples of the population are asked how
many survival chances, how much life span or inctimeg would be willing to exchange not
to suffer from hypothetical health states (i.e.ltiestates they have not necessarily or would
not necessarily undergo). The two main argumergsaarfollows: 1) it is more relevant to
include preferences of tax-payers to evaluate ¢salts of health policies because they bear

the costs of health care decisions; 2) it is melevant to include preferences of members of
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the general public because they are all potentigma and, as consequence, they are blind to
self-interest: this would correspond more closalytihe Rawlsian argument of ‘veil of
ignorance’ (Grayet al. 2011). Nevertheless it is generally admitted tlests informed
preferences do not deserve as much respect asimham@ed preferences. From this point of
view, ex postpreferences would be more relevant because tlseyt feom a real experience
of a disease and a more accurate knowledge abeuintpact the disease may have on

individuals’ daily lives™.

1.3.4. The evaluation of death prevention

Due to the fact that the equivalent income appraagilies usingex postpreferences, the
evaluation used for death prevention raises somthadelogical difficulties. Indeed, the
value given by individuals to death prevention @ comprised in the answers they give to
the following question (which is used to assessg #mguivalent income):how much of your
income would you have been willing to give up iohexge to having perfect health during
the last 12 months?’Actually, ex postpreferences are preferences of individuals whoigeir
the occurrence of medical events. Individuals wieal dollowing a medical event are not here
to declare the decrease of their equivalent incoreg,. following the theoretical framework
underlying the equivalent incomes approach, theedse of their equivalent income may be
easily estimated: to be dead implies that theifthesnd their income are both equal to 0. As
equivalent income is an index resulting from twmensions, health and income, when both
are equal to 0, the equivalent income is also eual It is what we implicitly do for the non-
born and for individuals who died before the dayhef survey aimed at assessing individual's
equivalent income was conducted. It is importantutalerline that, because inequality
aversion coefficients are included in the assessntieatfact that an individual has a higher
income has no impact on the valuation of his deativention compared with the evaluation

of death prevention. The impact of different levalsncome on death evaluation is off-set.

Lt is true thaex postpreferences may be affected by adaptive prefesgpicenomena because individuals tend
to develop coping strategies to face deterioratiarthe quality of their lives. Then we have to gmaticularly
careful that such adaptive preferences phenomemedbring systematic bias leading to undervalueatibthe
impact of some health technologies. That could bappit turns out those adaptive preferences phema are
more correlated with some diseases compared to dibeases. Such bias would be very counter-effects it

is likely to conceal precisely the inequalities are trying to highlight by the means of the equwalincome
approach.
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2. Aim of the paper

2.1 Objectives

This study is the first empirical application ofetlequivalent income approach in health
technology assessment. The objective is to previedsibility in the context of public health
decision-making and to compare results obtaineti Wiis method against results obtained
with more traditional assessment methods (costfiffeness, cost/utility, cost/benefit). For
this first application, we chose to assess antitigpsive treatments for patients with essential
hypertension. Patients with essential hypertenarerpatients with high blood pressure (over
150 mmHg) but without history of cardiovascular mge(.e. stroke, myocardial infarction,
angina or heart failure). Prescribing antihyperntensreatments to these patients is considered
as primary prevention. Indeed, these treatments airoontrolling arterial blood pressure
(under 140 mmHg, blood pressure is considered agatled, according to French scientific
guidelines) and therefore at decreasing the prdéitpabf occurrence of further cardiovascular
events. If blood pressure is not controlled wité tinst-line treatment (i.e. if blood pressure is
still over 140 mmHg after three months of treatneather treatments are prescribed untill
blood pressure is controlled. In this study we &gkess first-line, second-line and third-line

treatments.

There are nine antihypertensive drug classes clyreviailable on the French market.
However, their effectiveness in terms of cardioust morbi-mortality reduction has been
demonstrated for only five of them:

diuretics (DIU),

beta-blockers (BB),

calcium antagonists (CA),

angiotensin converting enzyme (ACE inhibitors),

angiotensin Il receptor antagoniGARA II).
For the other classes of drugs (alpha-blockersydikors, alpha-2 agonists, renin inhibitors)
the impact on the control of arterial blood pressbhas been demonstrated, but there is no
evidence in terms of decrease of cardiovasculants\and mortality.
To 2012, French scientific guidelines do not digtiished between these five classes of drugs

for use in primary prevention for patients with specific comorbidity (HAS, 2005).
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Physicians are free to prescribe one of them qoréscribe bitherapy or tritherapye( a
combination of two or three classes of drugs). &hgfjust one recommendation: to prescribe

a monotherapy as first-line treatment.

In this assessment, it was not possible to ass&sg eombination of drugs in first, second

and third line treatment and therefore, we chodedns on the comparison of four strategies:
Strategy A is the current situation. The choicetlodé class of antihypertensive
treatments is left to the physicians.
Strategy B is the placebo comparator. Patients maoé¢ treated with any
antihypertensive treatment in primary preventiorhydtcians wait for them to
experience a cardiovascular event in order to piesan active antihypertensive
treatment.
Strategy C is, according to available data, theapbe strategy when both the cost of
the treatment and the cost of avoided medical @aeéaken into account (HAS, 2012).
With this strategy, every patient with essentiaihhblood pressure is treated with
ACE inhibitors in first-line treatment, with a bitte@y combining ACE inhibitors-
diuretics in second-line treatment and finally watkritherapy in third-line treatment.
Strategy D is, according to available data, thetrnaffective strategy in terms of life
years gained. Every patient with essential higlothlpressure is treated with calcium
antagonists in first-line treatment, with a bithracombining calcium antagonists-

ACE inhibitors in second-line treatment and witkh&rapy in third-linetreatment.

2.2 General assessment method

The comparison between the four strategies A, Bn@ D relies on the comparison of four
social welfare functions (SYY SWs, SWe and SW) in terms of individuals’ equivalent
incomes, each one corresponding to the situatiomwtrategy A, B, C or D is implemented.
The social welfare function SNV SWs, SWe or SWp that dominates the three others is
considered as being welfare improving: the assediatrategy is therefore efficient. In order
to compute each social welfare function, we neepréaluce an extensive assessment of the
consequences of each strategy (A, B, C and D) eh ealividual's health, income and

equivalent income within the French population.
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Strategy A is already implemented for individualhwessential hypertension because clinical
guidelines in France already recommend prescribimghypertensive treatments to patients
with essential high blood pressure. As a resultfitleeclasses of antihypertensive treatments
are already freely prescribed in primary preveniior-rance. Therefore, in order to assess
equivalent incomes when strategy A is implementeel,need only to observe the current
distribution of equivalent income in a represen@gample of the French population.

In this study, we then have to measure the impaamnpfementing strategies B, C and D,
rather than strategy A. Thus, we need to measure:

- the impact of different antihypertensive treatmemsterms of occurrence of
cardiovascular events and on mortality prevention;

- the impact of cardiovascular events on individuaéf assessed health;

- the impact of costs related to each strategy oivithaals’ income (patients as well as
taxpayers), through out-of-pocket expenses ancase or decrease of taxes due to
the coverage, by the national health insuranceantihypertensive treatments and
medical care following cardiovascular events,

- the impact of cardiovascular events on individua#iseers and income.

The horizon of this assessment is one year.

More precisely, given that we have adopte@aiposiperspective, it is necessary to randomly
assign risky events and assess their consequerm@apdre individuals’ equivalent incomes
with strategies A, B, C or D) rather than to congpimdividual risk expectations as it would
be the case if we adopted axr anteperspective. The methodology will therefore cansis
processing to repeated draws (n= 500) aiming to:

- randomly assign cardiovascular events to all imtlisis with hypertension according to
the probability of occurrence of these events withtegies B, C or D;

- for each draw, measure the consequences of thesésedor all individuals of the sample
(those with and without hypertension) in terms eélth and/or income and estimate each
individual’'s equivalent income with strategies BpD;

- for each draw, estimate the value of the socialfasel function and compare the
distributions of these social welfare functionsotre different draws among the different
strategies B, C and D.
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To process to this assessment, we use two databases
- The equivalent income survisya representative sample of the French populalias
used to estimate the impact of strategy A, B, C Rrwh individuals’ health, income
and equivalent incomes.
- The HAS modaiives cardiovascular events risk expectationscasts. This model is
a cost-effectiveness model about antihypertenseadrhents in essential hypertension
(cost/life years gained) funded by the French Netid\uthority for Health (HAS).

These two databases are described more precistlg following section.

3. The Data

3.1. The “equivalent income” survey

3.1.1. Presentation of the survey

3,331 individuals were interviewed using face-toefanterviews in November and December
2009. These individuals are representative of leedh population by gender and age group
(according to the quota sampling). The survey véddd into three main parts, but this study
focuses on the two first sections that provideftlewing information.

The first part of the survey gives details aboubme and health status of the respondents.
We have information about individual’s socio-denaggic characteristics (gender, age,
marital status, level of education, profession,,.leyel of the monthly income (before taxes)
and level of the household income (before taxegcaBse the household composition is
known, we were able to compute individuals’ equiaed income, using the OECD scie.
Several questions were also asked about the indivgdbealth status. Each respondent was
presented a detailed list of 45 diseases groupekb inategoriese(g, respiratory diseases,
cardio-vascular diseases, ..... ).

We will propose you a list of diseases and healttblems. For each disease, you will

tell us if you were affected by this disease oithgaroblem during the last 12 months,

92 with this method, the equivalised income is theidehold income divided by the number of household
members converted into equivalised adults. The emmn is made using the OECD scale. This scalesgav
weight of 1 to the first adult in the householdyeight of 0,5 to the second adult and each subs¢qerson
aged 14 and over, a weight of 0.3 to each childl ageler 14.
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how many times this disease or health problem t&fiegou during the last 12 months

and did you receive a treatment for this diseaseh@alth problem), again during the

last 12 months?
In addition, open-ended questions were also praptsehe respondents for each of the 15
groups of diseases, in order to identify if thepoeedent had suffered from another disease,
not specifically mentioned on the list. Then thep@ndents were asked to evaluate their
current health status and their health status duhe last 12 months, using a visual analog
scale graduated from 0 to 100 (where 100 is thé pessible health status and O is death).
Respondents were asked about their health caizatibh during the last 12 months (number
of visits to a GP or a specialist, number of hadj@ations,...). We also know if is the
respondent has “ALD“ (long-term disease) status i&reb, for which diseasé Questions
were also asked about the presence of a complememsurance coverage (through
employers or an individual voluntarily purchasedurance) and whether the individual
benefits or not from the “universal medical coveragCouverture Maladie Universelle,
named CMU and CMU-C) which provides an extensiveecage for individuals with low
incomes were also asked. Finally, individuals wasiked about their lifestyles (smoking

habits, alcohol consumption, BMI, ...)

The second part of the survey concerns retrospebtalth-related preferences. Respondents
were asked the amount of income they would havepmed to renounce in exchange for
perfect health during the last 12 months. Intere@esabegan by presenting them a hypothetic
scenario:
Imagine that you would have no health problemsrduthe last 12 months. In this
case, you would have been in perfect health andwaeud have had a better quality
of life.
Considering the health problems you experiencednduthe last 12 months, would
you have prefered to avoid these health problemgxchange for a decrease of your
personal income?

For individuals who answered “yes” to this questithrey were asked the following question:

% In the French health care system, patients whieistrbm one disease which is classified as beiridomg-
term disease” (Affection de longue durée), are 10f%ered by the national health insurance for ales
related to this disease. These ALD diseases arextumple diabetes, heart failure, stroke, Alzheisndisease,
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What is the maximum monthly amount of money youdwitave accepted to live
without in this condition (i.e. in exchange for feet health during the last 12
months)?
Individuals who answered “no” or “I don’t know” tihis question were asked the following
guestions:
You answered “no” because:
1. My level of personal income is already so low theaannot imagine having less,
even with perfect health.
There are other dimensions of my life that are miamgortant than my health.
The question is too difficult to be answered.

L

It is not up to me to pay for health.

5. Other.
For individuals who answered 3, 4 or 5, the purpmighe questions about willingness-to-pay
were explained again and the question was askeslagain. For individuals who answered 1

or 2, their willingness-to-pay for perfect healthswonsidered to be 0.

The remaining parts of the survey were about prdspe health-related-preferences. For
instance, individuals were asked about their chaédiving until 60, 70, 80 or 90 years old,
about their future income and how much they wouwlcept to exchange in order to increase
their chance to live till 60, 70, 80 or 90 yeard.dlfhese parts of the survey were not used in

our study.

3.1.2. Some descriptive statistics

Table 1 gives the distribution of the 45 diseasedated by the individuals of our sample.
Hypertension is the third disease in terms of pexe: 19 % of individuals in the sample
declare having hypertension. This figure seems nhmekr than the prevalence in the French
population: in 2006 and 2007, according to the tiEtmationale nutrition santé”, 31% of the
population was diagnosed with hypertension (Godwetble H.,et al, 2008). Data provided
by MONA LISA cohort study also show that 47% of merd 35 % of women in the French
population aged between 35-74 years old were dsgghaith hypertension ((MONA LISA,
2008). This under estimation of hypertension is, éwav, usual in surveys: many individuals
are not aware that they have hypertension. For pkear@auphinoet al. (2006) compare the
prevalence of hypertension, diabetes and choldstesiog a sample of individuals who
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answered both the “Enquéte décennale santé (INSEE2-2003)” (in which they are asked
whether they have hypertension, diabetes and/destavol or not) and underwent medical
exams to diagnose them for these three diseasey. shftow that nearly half of individuals
who were diagnosed with hypertension did not deckaving hypertension when they were
interviewed. Prevalence of hypertension is theeefi.1 % according to the medical exams,
but only 11.4 % according to the survey data. Dagitet al attribute this underestimation
to individual’s ignorance of the disease or to invaary omission.

Some cardiovascular diseases that can be a comaeqathypertension are also declared by
individuals in the survey: 2.6 % of individuals thee a myocardial infarction over the last 12
months, 2.07 % declare an angina and 1.3 % dealat®ke. However, the presence of other
diseases also identified as a consequence of leyyseoh (such as heart failure, renal failure

or end-stage renal failure) were not asked in tineey.

Note that individuals can declare one or more disgalndeed, only 14 % of individuals don’t
declare any disease over the last 12 months, 16ctardeonly one disease and 70 % declare

more than one disease (Figure 1).

Table 2 provides the basic features of the datadistthguishes three samples that will be
used in the assessment: i) individuals with no hgmsion (column 1); ii) individuals with
hypertension and no cardiovascular event (columnii)ndividuals with hypertension and
already a cardiovascular event (column 3). Indiglduwith hypertension and no
cardiovascular event represent about 15 % of thgka Among them, 95 % declare being
treated for their hypertension. We decided to exeltrdm the sample of individuals with
high blood pressure (for the descriptive statiséissvell as for the whole assessment), those
who do not declare taking any treatment: they aresiclered as having no hypertension (in
table 2, they therefore appear in column 1). Thigia® was made because, given the actual
guidelines, every individual whose blood presswseover 140 mmHg is prescribed a
treatment. Thus, we considered that individuals wldare hypertension but do not declare
being under treatment are under 140 mmHg and threréhey are not considered to have

essential high blood pressure.

There are no significant differences between theethzolumns as concerns gender and
income (personal or equivalised income). Howewuadjviduals with hypertension are older

(64.8 and 67.2 years oletrsus50.1 for individuals without hypertension), thdgadeclare a
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much lower self-assessed health (65.1 and evenib#h2se individuals also have one or
more cardiovascular event(s), against 72.2 fowviddals without hypertension) and declare a
higher willingness-to-pay. Note that the self-asedshealth is quite high in the sample of
individuals without hypertension: the value of tivst decile is 50, which means that only
10% of individuals declare a self-assessed-healtherd than 50. In contrast, 10% of
individuals declare a self-assessed-health higtaar 95.

All respondents did not answer the question conegriine willingness-to-pay to be in perfect
health and this non response has consequencesrfarhole study. Only 1,224 respondents
(36.7% of the sample) answered positively to thestjon twould you have preferred to avoid
these health problems in exchange for a decreasgwf personal income?and gave a
positive amount of money. 797 (23.9% of the sampits)wered I'don’t know or “I refuse to
answer”. And among the 1,310 respondents who answeredinelga(39% of the sample),
628 (18.9%) answered “No” becauddy’ level of personal income is already so low that |
cannot imagine having less, even with perfect heahd201 (6%) becauserhere are other
dimensions of my life that are more important timay health”. These two kinds of answers
were considered as being true zeros; their willisgrte-pay is set to be 0. For those who
answered It is not up to me to pay for healththe question was explained again and after
that, 80 of them (2.4%) gave a positive willingrespay Finally, we analysed the open-
ended questions of the 495 individuals who answé@ttier reason” and were able to
distinguish, among their answers, that the willirgg-pay was 0 for 442 of them (13.3%).
Overall, the willingness-to-pay is defined (angasitive or null) for 2,575 individuals of the
initial sample (77.3%). As the equivalent incomaraat be defined for individuals who do
not declare any willingness-to-pay to be in perfexlth, 756 individuals were excluded from
our sample. As a consequence, the sample usetidovtole assessment comprises 2,575
individuals and not 3,331.

Note that this selection of individuals could ceeatpotential bias in our assessment, and all
the more so as the individuals who chose not twvanto the question about the willingness-
to-pay have specific characteristics. They are nikety to be male than in the whole sample
(49% against 44%, p=0.025), they are also a biero(85 years old against 53 years old,
p=0.0008) and have a higher self-assessed healtag@i8st 71, p=0.03). However, there is
no significant difference (p=0.95) concerning tkedl of equivalised income. There is also
no significant difference concerning the prevalerafe hypertension in the sample of
individuals who declare a willingness-to-pay (18)&%d in the sample of those who do not

declare any (19.9%) (p=0.42). Therefore, the seleadf the only individuals who declare
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willingness-to-pay should not create too much Ilmasur assessment. Note however that the
methodology we rely on (Fleurbaey et al., 2012¢dmpute individuals’ equivalised income
(and that is explained later on), is based on #imason that takes into account this potential
selection bias.

Using this restricted sample of 2,575 individuals, see that the average level of willingness-
to-pay is quite low. Indeed, for individuals whoctige no hypertension, their average
willingness to pay is 79.1€ and the median is 0:8%0.of these individuals have a
willingness-to-pay to be in perfect health equabDtdOn the subsample of individuals with
hypertension, this willingness-to-pay is a bit hig{®1.6€ - but the difference is non
significant) and it is even higher on the subsangblmdividuals with more health problems,
i.e. for those with hypertension who experiencechadio vascular disease over the last 12
months (142.7€). Those quite low levels of williegs-to-pay could be explained because the

level of income is already low in the sample.

Table 1 Occurrence of the diseases in the sample

Disease % of individuals Disease % of individuals
Anxiety 26.48 Cataract 4.65
Lumbago 26.39 Malfunction of thyroid 4.80
Hypertension 18.97 Urinary infection 4.26
Caries 18.97 Psoriasis 3.75
Cholesterol 16.75 Menstrual disorders 3.03
Nasopharyngitis 14.32 Menopause troubles 3.03
Arthrosis of the knee 14.11 Cancer 2.73
Gastralgia 13.06 Ulcer 2.64
Migraine 11.56 Earache 2.61
Deafness 11.38 Myocardial infarction 2.58
Acid Reflux 10.75 Handicap 2.58
Allergic rhinitis 10.42 Arteritis 2.13
Sinusitis 10.06 Angina 2.07
Depression 8.77 Throat infection 2.07
Diabetes 8.47 Overgrowth of the prostate 1.86
Heart rhytm disorder 8.35 Glaucoma 1.77
Bronchitis 8.14 Stroke 1.29
Arthrosis of the hip 7.75 Infirmity 1.11
Asthma 7.57 Epilepsy 0.75
Varicose vein 7.11 Hepatitis 0.66
Colitis 6.75 Parkinson 0.30
Hemorrhoids 5,64 Alzheimer 0.18
Eczema 5.25
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Figure 1 Number of diseases listed by the individda in the sample
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Table 2 Basic features of the data

test for test for | test for
No Hypertension | signif. | Hypertension | signif. | signif.
hypertension and no CVE diff and CVE diff diff
(col 1) (col 2) (col 1 (col 3) (col1 | (col2
& 2) & 3) & 3)
% female 44.6% 41.1% NS 60% NS *
Age (mean) 50.1 64.8 ok 67.2 Fkk NS
[D1-D9] [26 - 75] [49 - 81] [51 -83]
Pers. Income (mean) 1335€ 1322€ NS 1375€ NS NS
[D1-D9] [500€ - 2 400€] [600€ - 2 300€] [627€ - 2 2504]
Equivalised Income (mean 1449€ 1459 € NS 1304 € NS **
[D1-D9] [600€ - 2 400€] [670€ - 2 333€] [520€ - 2 000%]
WTP (mean) 79.1€ 916 € NS 142.7 € i *
[D1-D5-D9] [O€ - O€ - 200€] [0€ - 12 € - 250€ [O€ -29€ - 500€
SAH (mean) 72.9 65.1 el 52.2 el b
[D1-D9] [50 - 95] [40 - 90] [20 - 80]
Equivalent income (mean) 1106 € 1042 € NS 655 € *kk *kk
[D1-D9] [268€ - 2 027€] [246€ - 1 971€] [187€ - 1 4744)]
Number of obs (%) 2 116 (82.2%) 399 (15.5%) 60 (2.3 %)

Notes: *** ** gand * indicate that the averagesastatistically significant at the 1%, 5% and 1@els; NS

indicate that the averages are not statisticaffemint.
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3.2 The HAS model

The HAS cost/effectiveness model has been prodogdiS Health and funded by HAS. It
is based on systematic literature review and coatsoh of a working group and a review
group organized by HAS. It is validated by the HA&mmittees. This cost/effectiveness
model provides data about the natural history of ttisease, risk expectations of
cardiovascular events without treatment dependimghe individual’'s characteristics, data
about antihypertensive treatment effectivenesg, @oantihypertensive treatments and costs

of medical care induced by cardiovascular events.

The history of antihypertensive treatment presigipis presented in Figure 2. Three kinds of
treatment can be prescribed. The first-line treatnie the first kind of treatment prescribed
by physicians in order to control high blood pressut is by regulation a monotherapy. If
blood pressure is not controlled after three mormhstreatment, another treatment is
prescribed (second-line treatment), which is a bipe If blood pressure remains
uncontrolled, a third-line treatment is then priémat. Data on the probability of controlling
high blood pressure with each treatment are desttrilater. It should be noted that
“tritherapy” refers to a broad category that encasges all tritherapies available according to
their distribution in prescribing practices assibbserved in the French market share:

beta-blockers+ARAll+diuretics;

calcium antagonists+ARAll+diuretics;

ACE inhibitor+ beta-blockers + diuretics;

calcium antagonists + beta-blockers + diuretics;

calcium antagonists + beta-blockers +ARAlI
In the present study, the different kinds of tnpes are not distinguished depending on the
classes of drugs which are combined. This hypahesa methodological choice made in the
HAS model, and it is justified by the lack of data individual’s probabilities of occurrence

of cardiovascular events with each combinatiornritidrapy.
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Figure 2 Basic model of antihypertensive treatmentprescription depending on the probability of
controlling high blood pressure (Source: HAS, 2012)
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Figure 3 Decision tree in the antihypertensive trenent assessment (Source: HAS, 2012)
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The HAS model gives individual's probabilities otaurrence of cardiovascular events,
according to the decision tree with strategies Byn@ D (Figure 3). This decision tree shows
the different kinds of events that may occur fatiwiduals with high blood pressure:

- angina and myocardial infarction, commonly encorepédsn a broad category named

“coronary heart disease”

- stroke

- heart failure

- renal failure

- end-stage renal failure

Figure 3 distinguishes between the occurrencersif ind second events. When a first event
occurs, the risk of occurrence of a second evameases. Therefore, treating patients before
the occurrence of a first event, in primary preiw@nthas an impact on the occurrence of
events in secondary prevention. Moreover, risk etgimns for the occurrence of a second
event depend on the nature of the first event (@mp event and/or stroke and/or heart

failure).

Each event, primary or secondary, is also assatwith a specific risk of death. Furthermore,
risk expectations of each event (including deatiry\wdepending on age, gender, and other
individuals characteristics (being a smoker, bargrweight, having diabetes,...). They also
vary according to the strategy used (A, B, C oabBq for strategies C and D, according to the
classes of antihypertensive treatment that is plkest Data about individual's risks
expectations, provided by the HAS model, are sysisieel in Table 3 (more details are given
in the Appendix, Table 23 to Table 26).

Note that the occurrence of a first event doesonbt have an impact on the occurrence of a
second event, but also has an impact on the treatinat is prescribed following this event.
With strategy B (no treatment), a treatment will aetomatically prescribed after the
occurrence of a first evefitWith strategies B, C and D, after a coronary heisease or
heart failure occurs, the treatment prescribediteraatically a combination of beta-blockers
and ACE Inhibitors (except when the patient is prieed tritherapy before these events, in

that case, he stays with tritherapy that will nowliide beta-blockers and ACE Inhibitors).

% The data given by the HAS model for second camsioular event in the placebo arm take into acciient
fact that patients are now under antihypertensaatent.
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However after a stroke, the choice between thediasses of drugs is still open. For instance,
an individual who was under second-line treatmefibie experiencing a stroke, stays under

the same second-line treatment after this event.
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Table 3 Collection of risk expectations of cardiovscular events with strategy B, C and D (source: HAS012)

Individual characteristics that are taken into acount to
measure risk expectations

Hypotheses and limits

Risk of
cardiovascular
events with strategy
B

Probabilities are adjusted on age, gender, smdiahgs and

diabetes

Data and source are presented in Appendix, Tabbend Table

24

Probabilities are not adjusted on individual's ecltderistics in terms of
overweight, level of cholesterol and level of agkblood pressure because:
- Information about precise level of cholesterol gtotcholesterol
(mg/100mL) and HDL cholesterol (mg/100mL)) and jsedevel of
arterial blood pressure (systolic arterial blooégsure (mmHg, 60
300) was not available in the sample.
- Individual's risk expectations depending on beingraveight were no
available in the HAS model
A unique value has been used for these three vVasigbverweight, level of
cholesterol and level of arterial blood pressuraydad on the median valye
within the French population (Mona Lisa, 2011)islthe same value that has
been used in the baseline scenario of the HAS model

Risk expectations have been modelled by HAS foieptt between 35 and 74
years old. In our sample, individuals who declahégh blood pressure are
between 19 and 90 years old. To get risk expectatior individuals aged
between 19-34 and aged between 75-90:

- we proceed to an interpolation to estimate riskseetations before 3b
years old and after 74 years old;

- or we apply the probability observed at 35 yeadsfot all individuals
below 35 and the probability observed at 74 yedids for all
individuals above 75.

The robustness of the results to these two altematrategies is tested.

Risk of
cardiovascular event
with strategies C and
D

Probabilities of controlling high blood pressurepded on the

classes of antihypertensive treatment.
Data and source are presented in Appendix, Tdble 2

The initial arterial blood pressure of individuaishe survey was unknown,
therefore we choose to consider it is 150 mmHgef@rybody (as it is the case
for the baseline scenario in the HAS model).
We also consider that the arterial blood pressanget is the same for all
individuals in the sample: 140mmHg, which is thegyé when high blood
pressure is below 180 mmHg (as in the baselineasieaf the HAS model).
Probability of controlling high blood pressure tie tsame for all classes of
drugs in monotherapy (Law 2003).
Probabilities of controlling high blood pressureahwbitherapy and tritherapy
are estimated following the evidence-based hypethabout the additive
effectiveness of each class of drug (Wetliél. 2009).
The probability of controlling high blood pressuseapplied to each individual
for each of the 500 draws.
- once the arterial blood pressure is controlled péent stays with thg

U
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same prescription over the 12 months.

- therefore the cost of the treatment prescribed aoh eindividual
corresponds to the line of treatment that has kagibuted to the
individual in each draw to control his high blookgsure during the
12 months.

In the present study, it is assumed that high blo@gsure is always controllg
with the third line treatment. This hypothesis ustjfied by the lack of dat
about effectiveness of quadritherapies in the HAB@h

o

Probabilities of occurrence of cardiovascular eseme adjusted
on age, gender, smoking habits and diabetes.

Data and source are presented in Appendix, Tahl&able
24and Table 25

Data about compliance and persistence of indivalt@bards the
antihypertensive treatments are not included mshidy even if it has been
included in the HAS model. This choice is justifiegithe time horizon of the
present study which is one year. In the HAS madisia about compliance ang
persistence were only taken into account after @@ths of treatments.

Risk of dying
following a
cardiovascular event

Probabilities of dying following a coronary heaitehse or a
stroke are the same with strategies A, B, C anith®, are
adjusted on the gender. Data and source are peelsient
Appendix, Table 23

Probability of dying following a heart failure dems on the
elapsed time being with heart failure (ktbal,1993). In this
study, they are based on risk of death for indi@ldwho are
suffering from heart failure from one year. Proliitibs depend
on the gender and depend on the age (30, 60, 80 gears old).
Absolute risk of death following end-stage renduf is 0.13%
for men and women (UKPDS 38, 1998).

These probabilities are not adjusted on the ageddfiduals or any other
characteristics.
They are the same following a first or a secondheve
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4. Methodology

Our methodology consists of:
random assignment of cardiovascular events foinalividuals with hypertension,
according to the probability of occurrence of thegents in each strategy B, C or D
measurement of the consequences of these eveetsns of health and income for all
individuals in the sample, and measure the indiliceguivalent income in each
strategy
estimation of the total welfare change for societyh each strategy B, C and D.

These 3 steps are described in details hereafter.

4.1. Random assignment of cardiovascular eventlltondividuals

with high blood pressure with strategy B, C and D

Given the decision tree associated with strategieB, C and D (Figure 3), we may
distinguish 25 groups of individuals in the sam(giee table 4).
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Table 4 Description of different situations faced ¥ individuals in the sample with strategies A, B, Gind D

Situations faced by individuals Proportion of individuals concerned
Havin | Get a first Get a second | Die
g HTA | cardiovascular cardiovascular
event event
A1%® 1-pur
Strategy| X X () A2 PP cve
A X A3 P *(1-p"cve)
X X) X | A4 0
B1 1-pyr (=A1)
X X (X) B2 AP cve (=A2)
X X B3 (Pr)*(L- P cve)*( P°cve_rirs)*(1- Peatncve
Stategy| - x X X [B4 | (P P ove)( Peve rie) (Pocancvd
X X X B5 B3*( P cve_secon)*(1- Poeatncvd
X X X X |B6 B3*( p°cve_second*(Poeatncvd
X B7 A3- (B3+B4+B5+B6)
c1 1-pr (=A1)
X X X) Cc2 AP cve (FA2)
X X c3 (Am)*(1- P"cve)*( P cve_risd*(1- Poeaincvd
?:trategy X X X | C4 (Pr)* (- p"cve)*( P eve_rirs)* (P peancvd
X X X C5 C3*( P cve_secon)*(1- Poeaincve)
X X X X | C6 C3*( P eve_secon* (Poeatncve)
X c7 A3-(C3+C4+C5+C6)
D1 1-pr (=A1)
X X (X) D2 prp”cve (FA2)
X X D3 (Pur)*(L- P cve)*( P eve_rirs)*(1- Poeancve)
Suategy)  x X X | D4 | (Pur)*(L- P cve*( P cve_risd *(Poeaincvd
X X D5 D3*( p’cve_second™(L- Poeatncvd
X X X | D6 D3*( p°cve_secon)* (Poeancvd
X D7 A3-(D3+D4+D5+D6)

Notes: i) Individuals with strategies C and D are previoustyted in first, second and third-line treatment
according to the probabilities of controlling higlood pressure. Therefore, there is, in fact nog@iups but 41
groups of individuals depending on the situaticesetl in our simulations. However, in order to ftaté the
reading of this table, it has been decided nott¢tude the sorting of the lines of treatment;

i) Groups B1 and B2, C1 and C2, D1 and D2 aregsl in italics because they are excluded frondthes.
Individuals who declare high blood pressure anddicamscular event in the equivalent income survey
(individuals belonging to group A2 and therefore, and D2) cannot be considered as being inragpyi
prevention because they have a history of cardomlas event and therefore antihypertensive treatrasmnstill
prescribed to them according to clinical guidelinB®atment is not removed in B as it is the caseéndividuals

% Those who do not have hypertension (neither wititagy A, nor with strategies B, C and D).
% Those individuals may or not having experience@ad cardiovascular event, there are comprisétein
same group, which correspond to the individuals at@not considered to have a cardiovascular éstury.
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with high blood pressure but no history of cardemaar events and treatment is not changed in Cland
Individuals belonging to group Al are also excludesim the draws because they do not declare highdbl
pressure.

Given that:

Individuals in B1, C1 and D1 do not have hypertengineither with strategy A, nor

with strategies B, C and D).

Individuals in A2 have hypertension and they haxpeeenced one or two (or even

more) cardiovascular events.

Individuals in A3 have hypertension but they do detlare cardiovascular event with

strategy A (i.e. in the equivalent income survey).

Individuals in A4 are dead in the sample. The propo of people who die from

cardiovascular event in state A in not observable.

Where:

put : proportion of individuals who have hypertension
p*: proportion of individuals concerned by stratégsA, B, C or D
Pcve - proportion of individuals who get cardiovasculaesmt(s)

0
(0]

The denomination CVE refers to “cardiovascular elelRbr simplification in the
notations, we consider that all events that hapgpemdividuals with high-bloog
pressure are cardiovascular ones, even if, in yheenal failure and end-stage rel
failure are not considered are cardiovascular desga

Poeats Proportion of individuals who are dying followirtge event
peve_rirstincludes 6 different events :

o
o
o
o
o]

Pcve_secondNcludes 6 different events :

0]
o
0]
o
0]

Ppeathincludes:

o
o

o

(@)

Pcve First: Proportion of individuals who get a first event
Pcve_second: Proportion of individuals who get a second event

Pangina Proportion of individuals who get an angina

Pmyocardial infarcion Proportion of individuals who get a myocardidiarction
Pstroke Proportion of individuals who get a stroke

Pheart failure Proportion of individuals who get a heart failure

Prenal failure Proportion of individuals who get renal failure

Pangina Proportion of individuals who get an angina

Pmyocardial infarction Proportion of individuals who get a myocardidiarction
Pstroke Proportion of individuals who get a stroke

Preart failure Proportion of individuals who get a heart failure

PEnd stage renal failurddroportion of individuals who get end-stage refadlire

Ppeath_anginaProportion of individuals who die from angina

Pbeath_Myocardial infarciion Proportion of individuals who die from myocard
infarction

Ppeath_stroke Proportion of individuals who die from stroke

Ppeath_Heart failure Proportion of individuals who die from heart faie

Pbeath_End stage renal failgr@roportion of individuals who die from end stag@al
failure

Note that Peath renal failurdS NOt defined because individuals cannot die fi

nal

al

om

renal failure.
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- PuT F{\CVE ~ pAangina F{\Myocardial infarction OF pAStrokQ are observed in the equivalgnt
income survey. We do not Obser\/é-l&rt Failure,pARenaI Failure Ol pAend Stage renal Failurizn
the sample. This point is explained later.

- Note that the probability of dying when a cardiaudar event occurs is the same|in
state A, B, C and D but it varies according to ia¢ure of the cardiovascular event
(Cf. infra).

Each individual in the equivalent income survey gplnmust be randomly assigned, for each
strategy K (K=B, C or D), to one of the 5 groups3(K4, K5, K6 or K7), in respect with the
natural history of the disease and accordinglydws specific probability (adjusted for age,
gender, diabetes, being smoker). These probabihtie given by HAS’s model (Cf. Table 3).
Individuals are never randomly assigned to group(iddividuals with no hypertension) and
group K2 (individuals with hypertension who alreagiperienced a cardiovascular event in
the sample): we know with certainty that individsiddelong to these two groups and this

cannot be modified with the strategy considered.

For each strategy, to randomly assign individualsrie of the groups, we use the following
methodology:
i) We draw a random variable x, that follows a unifodmatribution and takes values
between 0 and 1.
i) For each strategy, the probabilities of occurresicthe events are cumulative so that
they cover the [0 1] interval; the events are rankean arbitrary fixed order.
iii) We pick the event corresponding to the intervalpodbability x belongs to. For
example, if BSokeno segp anginano seg | p stokesstrokgy g siroke,no segp angina,no
SeGy 4 Bgotrokerstrokg. g strokeranginayh ey then events “non fatal stroke and non fatal
angina (as a secondary event)” occur.
iv) This procedure is repeated 500 times and for eaategy.
For strategies C and D, the event that is pickeegggiboth the line of treatment that is

prescribed and the cardiovascular event that mpygdra
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4.2. Compute the consequences of each draw in tefrhealth and

income and measure the individual equivalent income

Given the group each individual is assigned to,cae measure the consequences on his
health (F) and income (Y in order to estimate what would be his equivaiecbme y?.

y*i= b (hi, yi), where b is the welfare index for each individttedt depends on his level of
income y and healthih

The levels of health (hand income (¥ with strategy B, C and D must be simulated, using
the following methodology. Firstly, the impact dietoccurrence of a cardiovascular event on
health is computed in terms of decrease/increaselbhssessed-health (DIFSAH). Secondly,
the impact on income takes into account:
the increase/decrease of the cost of insurange tfs increase/decrease depends on
the coverage of antihypertensive treatments andaalechre following cardiovascular
events,
out-of-pocket payment for the antihypertensive ttremt (G) and for medical care
following cardiovascular events ()
the impact of each cardiovascular event on indaidu equivalized income
(DIFINCcve).
Table 5 describes the individual level of healtld amcome in each strategy, depending on the
group the individual has been assigned to. Tab@®putation of individual's income and

heath with strategies B, C and D
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Group to Individual's income with strategies Individual's health
which the B,CorD with strategies
individual B,CorD
belongs to:
B B B
i= YA —ACP, h®=h
B1,B2,C1,C2|” /" ?f e o
Strategies | D1, D2 iD'; y“l-—ACC“- hDI_; hAI_
B, Cand D o ! !
y% = yi— AC%+ ACPr — DIFINCeve, firsti— Cove sty | D= I —
B3 DIFSAHcvE, Firsti
B4 V=0 h%=0
y%i= ¥ — AC?;-AC®;i— DIFINCcve, Firsti— hP= 1Y —
Strategy B DIFINCcve second,;— Ceve firsti — Cove_second,i DIFSAHcve, Firstim
B5 D|FSAHCVE, Second,i
B6 Y¥i=0 h®=0
B7 ¥'i= Y- AC%-ACPy h°i= K
y% = ¥ —AC%i-AC; — DIFINCeve, firsti-Ceve fisti | NG= W —
C3 DIFSAHcvE, First.i
C4 =0 h%=0
y% = ¥~ AC%-AC%; — DIFINCcye, First — hC=H' -
Strategy C DIFINCcve second, Ceve firsti — Cove_second,i DIFSAHcve, Firstim
C5 D|FSAHCVE, Second,i
C6 V=0 h“=0
C7 yi =y — AC-AC, HS= 1
Y=y —AC”-AC’y - DIFINCeve,_firsti-Cove_fisti | D= MY —
D3 DIFSAHcvE, First.i
D4 y’i=0 h°%=0
y%i = ¥ — AC%;-AC 1, — DIFINCeve, Firsti— hP= ' —
Strategy D DIFINCcve_,second,— Ceve firsti = Cove_second; DIFSAHcve, First
D5 DlFSAHCVE, Second,i
D6 yi=0 h°=0
D7 yPi = ¥ — AC%-ACy, h°= hf'

Notes: ¥ and R for individuals who belong to A1, A2 and A3are givim the equivalent income survey. They
do not need to be simulated.

As it as been explained earlier, individuals whdobg to group A2, i.e. individuals who declare higlood
pressure and cardiovascular event in the equivatemdme survey, are excluded from the draws because
antihypertensive treatment is not removed for theithh strategy B, nor changed with strategies C &nd
Therefore, their income is affected by the increasgecrease of taxes and their health status nsnugichanged.
The consequences of this methodological choicamaaé/sed in the section “Results”.

The table can be read as followingFor instance, individuals who belong_to groups 81,and Dido not have
high blood pressure. Therefore, when strategieS Br D are implemented, their income is only a#elcby an
increase/decrease of taxes due to the removal titiypertensive treatments for patients with higlodd
pressure in primary prevention and due to costsded by medical care following cardiovascular esemheir
health is the same with strategy A than with sgate, C and D.

Individuals who belong to groups B3-B7, C3-C7 an8-D7 have declared high blood pressure but have not
declared any cardiovascular event in the equivaleame survey. They are considered as being imgysi
prevention, and therefore they are not prescrib@thypertensive treatment anymore with strategyAB.a
consequence, when they do not die form the firshersecond events, their income is affected biypemrease or
decrease of taxes (like all individuals in the syjvand it is also affected by the removal of cupayment
induced by antihypertensive treatment and mediea¢ @rovided after a cardiovascular event. Finglgir
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income may also be impacted by the occurrenceefitbease due to alteration of their career. Theddth is
affected by the occurrence of cardiovascular evehités impact is estimated with the method describe
section 4.2.2.c).

Where:

y¥i is the level of individual income with strategy(K=B, C or D) and f is the
level of individual health status with strategy IK=B, C or D). These values may vary
for the individual according to the group he bel®ig

ACK,=C"|-C" is the differential (increase or decrease) of dust of insurance
between strategy K and strategy A. Note that the# abinsurance Cvaries for each
individual according to the quantile of his equis®d income;

ACK:=C"*;-C*1is the differential (increase or decrease) of & of antihypertensive

treatment (out-of-pocket expenses) between strafemyd strategy A.

Note that the cost of antihypertensive treatmemiesawith the class of drugs used (cost of

insurance and out-of-pocket) and therefore depends

o the strategy implemented;
o the line of treatment for strategy C and D (i.e.naiberapy, bitherapy or
tritherapy).

Ccverepresents the out-of pocket expenses inducedrdioezascular events.
DIFINC measures the impact of the cardio vascutaneon the individual income.
DIFSAH measures the impact of the cardio vascwaneon the individual SAH.
ACK,, Ceve, DIFINCcyve and DIFSAHe vary according to the kind of cardiovascular
event that occurs (angina, myocardial infarctiamkse, heart failure, renal failure or

end-stage renal failure).

In the following sections, we explain in more distahe computation of the different values

of health and income that are listed in Table 5.

The equivalent income approach reliesearpostpreferences about health care. Therefore, in

this study, the impact of cardiovascular events taam be prevented with antihypertensive

treatment was assesser the level of health and income expressed by idd&is who

actually experienced these diseases (myocardiat besease, angina, stroke, heart failure

and/or renal disease) in the last 12 months. Moeeigly, data provided by the equivalent

income survey was used to compute the level oftihh€b) and income (Y that individuals

would have with strategy B, C or D.
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4.2.1. Estimation of hi with strategy B, C, and D

Individuals who declared high blood pressure withhimstory of cardiovascular events in the
equivalent income survey (group A3) are either pager prescribed antihypertensive
treatment with strategy B (groups B3-B7), or theg prescribed different classes of drug
with strategies C and D (groups C3-C7 and D3-D&pénhding on the strategy, they may
experience one or two cardiovascular events, wha$ an impact on their health. We first
have to measure the impact of cardiovascular evanisndividual’'s health status, measured
by the level of the self-assessed health (SAH)Jd this, we faced two difficulties.

1) First, only 16.4 % of individuals in the sample ldeed having only one disease
during the last 12 months (Figure 1). Individualsondeclare diseases related with
high blood pressure very often declare other desea@ike cancer, backache,
depression, etc.). As their SAH reflects the impattall diseases they declared
(cardiovascular event another diseases), we can not obtain straightforiyattae
level of SAH specifically related with myocardiaifarction and/or angina and/or
stroke and/or heart failure and/or renal disease.

2) Second, there were only 45 closed-ended questiomst a@iseases experienced by the
individuals during the last 12 months. Neither héaiture nor renal failure and end-
stage renal failure, which are diseases assoardtbchigh blood pressure, were listed
in the questionnaire. Consequently, information alloe decrease in the level of SAH
for patients affected by one of these diseaseswatavailable in the survey.

In order to overcome both difficulties, we elabethtinad hocmethodology.

- Methodology to overcome the first difficulty
In order to compute what would bewith strategies B, C and D, we estimate the impdct
each disease on the SAH (visual analogic scaleugtad from O to 100) declared by the
individuals in the survey. Then we use the estichateefficients in order to simulate the SAH
that individuals would have declared if they haldtlair current diseases as well as an extra
cardiovascular event. For example, suppose an ithdiV declares having 2 diseases:
hypertension and diabetes. The estimated equatio8A&1, obtained for all individuals
i=1,...,N, is the following:
h =4, +4,*hta +4a,*stroke +4, *angina +4, * infarct +...+4,. * diabete +&,, * athma +...+ bX
where X is a vector of different control variablasd diseases (hta, stroke, angina,...) are
dummy variables that equal 1 if the individual @eetl the disease and 0 otherwise.
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1) Suppose the first draw assigns the individual afatad stroke and no secondary event.
His SAH h with strategy B, C or D will be defined as:
h =4, +4, * hta, +4, * stroke +4,, * diabete + bX +(,
i=1...,N;K =strategyB,C or D
Which is equivalent to adding the coefficient assted to stroke to his initial SAH:
h* =h +4, * stroke
i =1,...,N;K =strategyB,Cor D
i) Suppose now that the first draw assigns him a atal-Stroke and then a non-fatal
myocardial infarction as secondary event.
His SAH h with strategy B, C or D will be defined as :
h* =h +4&, * stroke + &, * infarct
i =1,...,N; K =strategyB,C or D
lii) Suppose now the first draw assigns him a non &itake and another non fatal stroke
as second cardiovascular event. We only count treé@npact of this disease on
the SAH. His SAH hwith strategy B, C or D will be defined as :
h* =h +4&, * stroke
i=1...,,N;K =strategyB,C or D
Note that once the draw assigns the individualtal vent (as it is the case for individuals
who belong to groups B4, B6, C4, C6, D4 and D&),itldividual is dead and his health status
is 0.
- Methodology to overcome the second difficulty
To make up for the lack of information about thepauot of heart failure, renal failure and
end-stage renal failure on SAHwe propose to use proxies to simulate the impathese
three diseases that are not included in the cleseéd questions. The coefficient obtained for
angina is used as a proxy for the impact of heslire and renal failure on SAH and the
coefficient obtained for stroke is used as a primxythe impact of end-stage renal failure on
SAH. These hypotheses are made by comparing thigy ugvels associated with all
cardiovascular events reviewed in technology assesssreports produced by the National
Institute for Clinical Excellence (NICE) about dntpertensive treatment and renal disease
management. These hypotheses are however pessibestiuse the utility levels associated
with heart failure and renal failure are weakemnttize utility level associated with angina and

" Note that the same strategy will be used to estirtiee impact of these 3 diseases on income.
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the utility level associated with end-stage reralufe is weaker than the utility level
associated with stroke (Cf. Appendix, Table 27)

4.2.2 Estimation of;with strategies B, C and D

In contrast with health status, when strategie€ Bnd D are implemented, all individuals in
the sample experience a variation of income, andnly those who have hypertension. All
individuals are affected, firstly, by the increatesfrease of tax due to the removal of
treatment (strategy B) or the change of the treatr(s@rategies C and D) and, secondly, by
the increase/decrease of medical care induced éydtlurrence of cardiovascular events.
Moreover individuals with high blood pressure amdohnging to groups B3, B5, C3, C5, D3
and D5 experience cardiovascular event(s) whicbhaadut-of-pocket payment(s). They may
also experience a decrease in their income duketampact of the cardiovascular event on

their career.

To simulate the value of with strategies B, C or D, we need to take intooaat these three
quantities, that influence all individuals’ income3 variation of the costs of insurancg 6)
variation of the amount of out-of—pocket paymen@y @nd Gve) ; ¢) the impact of

cardiovascular events on individuals’ equivalisecbimes (DIFINGyg).

a) The costs of insurance and the amount of out-okgtqeayments

To estimate the cost of insurance for each indadiduhe total cost induced by
antihypertensive treatments and medical care irdlune cardiovascular events, that are
reimbursed by the national health insurance, haen lolivided between all individuals within
our sample according to their participation to tiadional health insurance expenditures. A
literature review has been conducted in order tofpuward the most accurate hypotheses
about the percentage of taxes related to healttensifures according to the level of
household income. On the ground of this review,de@eided to use data given by Caussat et
al (2005) (Cf.Appendix,Table 31). The decompositdmll the costs is detailed in Table 6.

In this study, we consider that out-of-pocket exgasnare directly supported by individuals

without taking into account the possibility of coage by private complementary insurance.
We assumed this hypothesis because we consider that
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individuals covered by a private complementary iasae would, in fine, support the
consequences of the implementation of strategy Br O, via an evolution of their
insurance premiums;

the extent of the redistributive mechanisms depeandshe nature of the insurance
organization (mutual insurangersusstock insurance company) which is unknown in
the survey. However, as redistributive mechanisrasvauch less important regarding
expenses covered by the private complementaryansarthan by the national health
insurance, not to take redistributive mechanisnganding the coverage of out-of-
pocket paymentia private complementary insurance into account vatllme a bias of

our results.
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Table 6 Cost of insurance (Cl) and out-of-pocket paments (CT and CCVE) with strategies B, C and D

Estimation of total costs

Repartition between costs covered by national hedit
insurance and out-of pocket payment

Strategy
B

Costs of
antihypertensive
treatments

These costs are no longer supported by patienttaarqghyers in primary
prevention, compared with strategy A, becausertarment is no longer
prescribed:

- To assess the avoided costs due to the removaaifrient,
given that treatment prescribed to individual iea gample (i.e. in
strategy A) is unknown, we compute a mean cost of
antihypertensive treatment based on the curretritison of
each class of drugs in the market share in FrabteAppendix,
Table 28 and Table 29).

- However, when a cardiovascular event occurs, iddadis are
prescribed an antihypertensive treatment. Thedmsends on
the class of drugs used, which is determined by#tere of the
cardiovascular event:

- after a coronary heart disease or heart failurenmsca
combination of beta-blockers and ACE Inhibitors is
prescribed: these classes of drugs are associitted w
specific cost of treatment (Cf. Table 29)

- after a stroke, the choice of the class of drumpisn:
the cost of treatment, in that case, is the meahafo
antihypertensive treatment based on the current
distribution of each class of drugs in the marketrs in
France

- after renal disease, no antihypertensive treatarent
prescribed with strategy B.

Repartition between costs supported by tax payatat-of-
pocket payment is based on actual rate of reimmeaé of
antihypertensive treatment:

- itis assumed that individuals with high blood prege
in primary prevention are not under ALD statustfios
disease: cost of treatment is reimbursed witheagat
65% by the national health insurance;

- itis assumed that individuals with high blood prege
in secondary prevention (i.e. after the occurresfce
first cardiovascular event, except if it is a refadlure)
are under ALD status : the total cost of treatnient
covered by the national health insurance;

- itis assumed that individuals who declared beingeu
CMU-C status do not support out-of-pocket expense
The out-of-pocket payments for these individuaés ar
supported by tax payéfs

1

Costs of follow-
up of the
treatment

The costs induced by follow-ups of antihypertensitieatment
prescription are given in the HAS model and incldde current cost o
physician consultations, blood pressure measubmrddory test, bloog
test, etc. given the conventional health care dgfivecommended i
HAS'’s clinical guidelines (HAS, 2005). Data and smuare presented i
Appendix, Table 30.

The costs induced by follow-ups are no longer sugoby patients an

Repartition between costs supported by tax payeds cat-of-
f pocket payment is based on actual rate of reimmesée of
antihypertensive treatment.
n Out-of-pocket payments are estimated in the HAStdeh it
ntakes into account extra fees paid by individualsemv they
consult a physician who overbills:
)| - itis assumed that individuals with high blood prae

tax payers in primary prevention because the treatrns not prescribe

i in secondary prevention are under ALD status icaked

% In the survey sample, only 8 individuals declabethg covered by CMU-C and declared high bloodsanesand no cardiovascular event (groups 6, 8142218 and 20),
i.e. 0.24% of individuals in the sample.

118



anymore in primary prevention. However, these casés supported b
indivdiuals when antihypertensive treatments aesgnibed in secondar
prevention, i.e. after a first cardiovascular evastturred.

cost of follow-up is covered by the national health

y insurance

- it is assumed that individuals who declared beiriidp V
CMU-C do not support out-of-pocket expenses. ]
out-of-pocket paymest for these individuals ar
supported by tax payers.

T~

<

D

Cost of
cardiovascular
events

Costs of medical care induced by cardiovasculantsvare estimated wit
data given in the HAS model. Data and sources @septed in Appendi
Table 30. They include:

costs for fatal and no fatal hospitalizations facke event;

costs of follow-up for each event.
When an individual experiences two identical cavdgzular events o
the time horizon of the study (e.g. two myocardidarction), the total
cost encompasses:

costs of the two hospitalizations,

cost related to follow up associated with the maidéwent on the

12 months.

cost of antihypertensive treatment and cost obfelup.
When an individual experienced two different kinalfs cardiovasculal
event (e.g. one myocardial infarction and one styokhe total cos
encompasses:

cost of hospitalization for the first and for thexend event

six months of follow ups associated with the fiesent and six

months of follow ups associated with the seconaeve
When an individual dies after the first cardiovdacevents (e.g. after
stroke), the total cost encompasses only the ddstgpitalization for this
event.

h The total costs of medical care induced by cardioukar events
are supported by tax payers because it is considbag
individuals who experience such event are systealtiunder
ALD status.

[

[

Strategy
Cand
strategy
D

Cost of
antihypertensive
treatments

The total costs of antihypertensive treatments withtegies C and D a
estimated with data given by HAS model about dadlgts of each classe
of antihypertensive treatment C and D. Data andcsoare presented i
Table 29.
- To estimate the increase/decrease of individuatsme due the
change of treatment from strategy A to strategyn@ B, we
estimate the differences between the mean cost
antihypertensive treatment according to the maskere in
France (Cf. Table 28 and Table 29) and the cost
antihypertensive treatment with strategies C and D.
The costs of antihypertensive treatments with etjies C and O

eldem strategy B
2S
n

of

of

depend on the line of treatment by which high blpogssure is

119



controlled (£, 2@ and ¥ line).
As it has been explained for costs of treatmertt witategy B:

- when an individual experiences myocardial infarttiangor or,
heart failure, he is systematically prescribed tetzkers and
ACE inhibitors:
when an individual experiences a stroke, he kebpssame
treatment he was prescribed before the event;

Besides, when an individual experience myocardifrction,
angor or heart failure and was prescribed tritherdagfore the
event occurs, he keeps the same treatment:

= we just consider that the tritherapy now includesablockers
and ACE inhibitors.

= however, as we do not distinguish tritherapy depenan the
combination of classes of drug, this change ofieriapy do not
have an impact on total costs of antihypertensis@ttnent.

Cost of follow-
up

Idem strategy B

Idem strategy B

Cost of
cardiovascular
event

Idem strategy B

Idem strategy B
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c) The impact of cardiovascular event(s) on indmald equivalized incomes
(DIFINCcvp).
We suppose that cardiovascular events do not havdeatical impact on all individuals.
Individuals who are retired (28 % of the samplejeadly receive a pension: an extra
cardiovascular event should not have any impadhemnamount of their pension. For them,

we suppose that DIFINge=0.

Unemployed individuals (9.7 % of the sample) alsceive a pension. We assume that the
extra cardiovascular event does not help themrmtbdijob. Therefore they will keep receiving
the same amount of pension. For them, we also seghas DIFINGg=0.
Housewives/househusbands (6 % of the sample) et®ive a pension. We suppose that the
extra cardio vascular event does not have any itmpacheir work status and that they will
continue to receive the same amount of pensiona Asnsequence, we also suppose that
DIFINCcve=0. Therefore, we suppose that the cardiovascwianteonly affects individuals
who are employed: those individuals may experiendecrease in the level of their income,
following one or two cardiovascular events. Forsthendividuals, DIFINGye has to be

measured.

We choose to assess the impact of cardiovascutart®wn equivalized income (according
the OECD scale) rather than on personal incomedosistency with Fleurbaest al. (2012),

as we use their methodology to compute the leveidi¥idual’s equivalent income. They use
the equivalised income in their estimations as ihia better indicator to take into account

inequalities in the standard of living.

To estimate the impact of cardiovascular eventsdividuals equivalised incomes, it would

seem natural to proceed in the same way as fointpact on health status: estimate the
impact of each disease on the level of equivalisedme and then use the estimated
coefficients to simulate the level of income tha employed individuals would have if they

had all their diseases and an extra cardiovas@ayent. However, in such estimation the
different diseases have no significant impact @nlével of income, which is quite surprising.

We therefore use a more indirect approach.
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Our methodology is the following:
— First, we estimate the impact of SAH on individualguivalised incomes (on the
subsample of employed individuals) :
log(equivincomsq = 60 + 61* h +Cc*Z+0
i =1,...,N(employed
Where his the level of SAH and Z is a vector of controfiaales.
— Secondly, we use the simulated SAH associatedsti#itegy K (K=B, C or D), defined in

section 4.2.1 and denotéﬁAHiK, to estimate the impact of this SAH on individsal’
equivalized incomes.

Tog(equivincomd =b, +b, * h* +&* Z +,
i =1,..,N(employed;K =B,CorD

Such strategy has important limitations. Firststmethodology does not allow us to take
possible early retirements into account. In ouinesion, we consider that all employed
individuals stay employed during the year and kesmeiving a salary (even if this salary is
reduced). However, an individual close to the legdirement age could choose to retire
earlier following his cardiovascular event(s). hat case, he would receive a pension and not
a salary anymore. Panel data would allow us to yaealretirement decisions after a
cardiovascular event and randomly assign earlyeragnt to some employed individuals of
the sample. However, given that we use cross-swdtidata, we cannot overcome this
limitation. Second, due to sample size, we canseta more flexible specification that would
include interactions terms (between SAH and gendexge for example). Thirdly, we must
keep in mind that the estimated equation has neatanterpretation: we are only interested
in measuring the correlation between SAH and incantewe cannot interpret it as a relation
of causality between these two variables. To donsshould have instrumented the SAH
variable, which is not straightforward (we have madural instruments) and seemed useless
(as this is not the scope of the paper).

4.2.3. Estimation of y*with strategy B, C, and D

On the ground of the computation qfand kh, we will be able to compute the equivalent
income of each individual in the survey. To dose, use the semi parametric estimation of
equivalent income made by Fleurbaey and al. (204#2¢h has been performed on the same

sample. In this paper, they estimate the functidoain between SAH and income that
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underline the indifference curves. We directly tise estimated coefficients (that can be
found in their table 1): for each individual, giveis SAH and his level of equivalised income
(in each situation A, B, C or D), we would obtdne tevel of his equivalent income.
For example, for males, the equivalent incometimagsion A can be computed as follows:
" = (0657+0.0079* age)* (n* - () )+ (4.059- 00161 age)* (" - (") )+
(~2368- 0020 age) s (" )+ (0601~ 0008 age) (°) -+ F (") )+
(0.024-0.001* age)* ((y{A)s ~(yy (h;A)Z)+ (8.749-0.087* age)* (y;Ah;A - y;A(h;A)Z)+
(- 2401+ 0035* agd* (y2 0 - (y2 P () + y2 (0 ]
wherey,* =y /1000
andh” =h”/100
This formula is very flexible as it is a polynomi&inction of health and income and
coefficients vary according to the age and gendéh@individual. We use the same formula

to calculate the equivalent income in situations@Band D. In that caséy” and y,* are

replaced by, respectivelyy®,h© orh®and ¥,%,y. or ,° .

4.3. Estimate and compare, for each draw, the vogH{are change for

society

4.3.1. Method used to assess and compare socitdredélinctions

In order to measure social welfare functions witkcle strategy and include inequality

aversion, we rely on an Atkinson function (Atkinsd®70), such as:

'1 N
Wi =7 2w
2_

where:
- pisthe degree of this inequality aversion and in@osep={0, 1, 2, 3};
- y*;is individual's equivalent income;
- Kiindicates the strategy (K=A, B, C or D).
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For p=1, the value of the social welfare function is gaed using the following formuld

sw, = In(y*)
We are able to compute the value of the S(I)cialamlfunction with strategy A but no unique
value of the social welfare function for strategigsC and D as we only have, for these
strategies, the distribution of the equivalent meoover the 500 draws. Therefore, we can

only study the distribution of the values takenthg social welfare functions for the three

strategies B, C and D.

We compare the distribution of the social welfanadtions (obtained on the 500 draws) of
strategy B to the one of strategy C, the one atefy B to the one of strategy D but also the
one of strategy C to the one of strategy D, witlfiedént degrees of inequality aversion. We
use tests of stochastic dominance in order tothesefficiency of the different strategies. If
we have two distributions X and Y, we consider tas efficient (or welfare improving) if
the cumulative distribution function of X first aed stochastically dominates the cumulative
distribution function of Y. To implement these nparametric stochastic dominance tests, we
follow the methodology used by Lefraatal. (2004), based on Davidson and Duclos’s work
(2000). The way we test for stochastic dominanaddcbe improved. For the moment, we
consider that the different cumulative distributifumctions of social welfare functions
obtained with the different strategies are indepebhdrom each others. But they are not, as
we draw observations for the same underlying dhgtron. Therefore, we should rather apply
a test that tests for stochastic dominance betweertorrelated distributions, which we have

not yet performed.

4.3.2. Specificities about the comparison of tlifedint strategies

In this assessment, we choose to compare thedtiffetrategies A, B, C and D in this way:
- We compare strategy A to strategy B;
- We compare strategy B to strategies C and D;
- We compare strategy C to strategy D.
But we choose not to compare strategy A to strage@iand D.
The justification is the following. As it had beexplained earlier, we excluded from our
simulations individuals with hypertension and higtof cardiovascular event(s) because we

®When Y, equals 0, we simply computeSW, = Zln(yfK +1)
i
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considered that they were not in primary preventigve applied risk expectations to
individuals who do not have cardiovascular eventh strategy A so that we obtained extra
events. At the same time, we kept the number ofitsvibat had been declared by individuals
with strategy A. By doing this, we systematicallgvie more cardiovascular events in the
whole sample with strategies B, C and D than witategy A. This is a big bias because
perhaps strategy A is less effective than stra@gyd D and it is not possible, following our

method, to obtain such conclusion.

For this reason, we cannot compare strategy Aredegfies C and D without performing the
simulations in a different way. We would need tondamly assign cardiovascular

events among all individuals with hypertension eatithan among the subsample of
individuals with hypertension but no cardiovascueents in the last 12 months. In that way,
we could observe that some individuals do not egpee a cardiovascular event with
strategy C or D even if they declared one with AisTis the only way to compare the social

welfare functions associated with A, B, C and D.

In contrast, it is consistent to compare sociafavelfunctions associated with strategies B, C
and D when -cardiovascular events are randomly m@edigmong individuals with
hypertension but without history of cardiovasculavents. Indeed, the number of
cardiovascular events that has been declared hyidodl in the equivalent income survey
(i.e. with strategy A) does not matter for the camgon of B, C and D as it remains the same

with these three strategies.

It is also consistent to compare social welfarecioms with strategies A and B because we
know that individuals with placebo have an increlagssek of experiencing a cardiovascular

event. The question is: how many more events \idlyt experience with the placebo?

However the comparison between strategy A and eglyaB is less robust than the

comparison between strategies B, C and D for twim measons:

- Firstly, in the sample (strategy A), diseases adaited by individuals whereas; with
strategy B, diseases are based on objective pidlesbiand are not self-
declared. Conversely, when comparing strategie<CBand D, we only compare
occurrence of diseases based on objective protiedili

- Secondly, when excluding from the drawing samptiviluals who already declare a

cardiovascular event with strategy A, we impliciyclude individuals who presented
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the biggest cardiovascular risks due to clinicaltedwainants and/or due to
socioeconomic determinants (individuals with lowciseconomic status or with
smoking/drinking habits may be the same than thdse have less adherence to the
treatment). Indeed, these individuals presenteduehnbigger cardiovascular risk as
they experienced an event even when they wereetteatith antihypertensive

treatments.

For this reason, we will here compare strategy Attategy B but we are aware that there are
possible biases. In particular, we see that theeesanificant socioeconomic differences
between the two samples (the one composed of ohels with hypertension and no
cardiovascular event and the one composed of uwa@as with hypertension and a
cardiovascular event in state A). As shown in tahlendividuals who have a cardio vascular
event in state A are more likely to be female, tladso have a lower level of equivalised
income, a lower self assessed health and a higlargness-to-pay.

The reason why the restrictive assessment hasfheered, at least at the state of this work,

is that randomly assigning events among all indigld who declared hypertension raises
some methodological issues. Indeed, this means sbate people who declared a

cardiovascular event in the sample.(with strategy A) may not experience this everjrC

or D, or may experience another event. As a coresemg) some hypotheses need to be
assumed to proceed to the global comparison betatestiegies A, B, C and D:

- We would need to take into account that some idd&is could have heart failure,
renal failure or end-stage renal failure in A (ahdye it, or not, in B, C or D). As
these diseases are not declared in the surveyirf A), we face the same bias
explained above: the number of events with B, C nchn only increase compared
with A. Therefore we would have to simulate the bemof individuals who would
have had heart failure, renal failure or end-stagal failure with strategy A, which is
not an easy task as epidemiological data are Igt¥®in

- We cannot estimate the number of people who dig¢l strategy A. It is again the

same bias as there would necessarily be more de#itB, C and D than with A.

100 Moreover we would need to simulate the numbendividuals who would have declared health failuemal
failure or end-stage renal failure in the samplhéf disease was included in the detailed lisisdakes and not
to simulate the number of individuals who would é@ne of the three diseases.
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- As it has been explained earlier, when comparirgfesyy A with strategies B, C and
D we would compare a distribution of event thatédnéeen declared by individuals
(strategy A), with a distribution of event that vidwbjectively happen (strategies B,
Cand D).

Finally, the problem met in the comparison of €ggt A with strategies B, C and D can be
summarized as follows. When comparing A with thkeotstrategies, we produce original
effectiveness data based on the equivalent incame&y when such data have not been
collected on that purpose. When comparing only Ban@ D, we just are using data coming
from validated scientific literature in order torfm¥m statistic simulations. The data about

effectiveness of treatments may not be questioned.

Given the huge number of hypotheses that shoulguteorward in order to evaluate all
strategies (strategy mersusstrategyB versusstrategy Cversusstrategy D), we chose, first,
to produce results that only compare strategiegeiBusC versusD as well as strategy A

versusB. The comparison of all strategies is left faufe research.

5. Results

5.1. Random assignment of cardiovascular eventslfandividuals
with hypertension, according to the probabilityoaturrence of these

events in each strategy B, C or D

Figure 4 to Figure 6 show the distribution of cakdiscular events that occur with each of the
three strategies. Overall, cardiovascular evergsless frequent with strategy C than with
strategy D (the median is 10 with strategy C buwith strategy D) and with strategies C and
D than with strategy B (for which the median equi8$, in accordance with the relative risks
of cardiovascular events associated with the diffeclasses of drugs (Cf. Appendix, Table
25).
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Figure 4 Distribution of the number of cardiovascuér events with strategy B
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Figure 5 Distribution of the number of cardiovascubr events with strategy C
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Figure 6 Distribution of the number of cardiovascur events with strategy D
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In the appendix, we present figures that decomposenumber of cardiovascular events for
each strategy: they represent the distributionashecardiovascular event that occurs at least
once during the 500 draws with strategy B (Tablg &Bategy C (Table 17 to Table 19) and
strategy D (Table 20 to Table 22). Note that foatsigies C and D, the different draws assign
to the individuals both a line of treatment and doe zero or two) cardiovascular events.
Therefore, three figures are drawn for each styat€gand D because the number of
cardiovascular events depends on the line of tresttnmonotherapy in first-line, bitherapy in
second-line and tritherapy in third-line treatmélrdble 18 and Table 19, as well as Table 21
and Table 22 indicate that cardiovascular events lass frequent with bitherapy and
tritherapy for two reasons.
- Firstly, the association of classes of drugs imsesa the effectiveness of
antihypertensive treatments (Cf. Appendix, Tablg 25
- Secondly, individuals who are prescribéf Ithe, and even moré®ine treatment are
less numerous, which has a mechanical impact orbauof events.
Moreover, some cardiovascular events are less érequith strategy C than with strategy D
according to the relative risks of cardiovascubleergs (Cf. Appendix, Table 25). This is the
case with renal failure, for example. On the catraome events are also more frequent with

C than with strategy D.
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These figures also show that some combinationsaafi@vascular events never occur. For
instance, in the 500 draws, no individuals weregagsl two successive non-fatal strokes, nor
an angina followed by non-fatal heart failure witie strategy B. This is due to the relatively

weak probabilities of experiencing these combimetiof cardiovascular events.

5.2. Consequences of these events in terms ofhhaatt/or income
and estimation of each individual’'s equivalent imeowith strategies
B,CorD

5.2.1. Estimation of hi with strategies B, C andtbe impact of cardiovascular

events on the SAH

In order to measure the impact of cardiovasculants; with strategies B, C and D, on the
self-assessed health of individuals, it was necgsta first estimate the impact of each
disease on individual's self-assessed health fopedple in the sample. The estimation is
performed using ordinary least squares, on the avisaimple. Note that individuals who
declare a self-assessed health lower than 20 9¥.eindividuals, 3% of the sample) are
excluded from the estimations for consistency il results of Fleurbaest al. (2012) that
have been used to compute the level of the equitvaleome.
The results of these estimations are presentedaileT7. Three successive regressions are
presented:

- the first one only includes the different diseases;

- in the second one, we add socio-demographic vasathge, gender, equivalised

income, marital status, number of children, edaecatcomplementary insurance) ;

- in the third one, we add lifestyle variables (snmgkand alcohol behaviour, BMI).

We are interested in analysing how the coefficieagsociated with the disease variables

change when we add the different control variables.

Note that in a more flexible approach, the impdaaxrh disease would vary according to age,
gender or income. Indeed, we know that poor indigld are more subject to certain diseases
(for example diabetes or hypertension). Our estonat suppose that the impact of each
disease on the self-assessed health is the samal fordividuals. This simplification is

necessary as we do not have enough observatiahe isample: when the disease variables
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are crossed with age and/or gender, they are gotfisant anymore. The different disease
variables could also be crossed with certain Mesvariables (for example obesity), but for
the same reason of lack of power, we cannot presactt a specification; all the disease
variables would be unsignificant.

Table 7: Impact of the diseases and additional cordl variables on the self-assessed health (SAH) —
estimated coefficients using three different models

SAH SAH SAH
(Model 1) (Model 2) (Model 3)
Diseases
Angina -7.546%** -6.293*** -5.821**
(2.376) (2.363) (2.341)
Myocardial infarction -6.747*** -5.563** -5.748***
(2.242) (2.224) (2.198)
Heart rhythm disorder -4,190%** -3.681*** -3.276***
(1.229) (2.217) (1.204)
Stroke -8.704*** -7.684*** -7.851%**
(2.897) (2.855) (2.824)
Bronchitis -4, 727%** -3.635*** -3.038***
(1.174) (1.165) (1.168)
Asthma -2.916** -3.353*** -3.078***
(1.185) (2.171) (1.162)
Sinusitis -3.349%** -4.084*** -4.035%***
(1.028) (2.017) (2.007)
Gastralgia -2.54 1 *+* -2.773%* -2.57 4%
(0.931) (0.918) (0.908)
Hepatitis -9.57 1%+ -8.800%*** -7.665%*
(3.397) (3.372) (3.338)
Lumbago -4.848*** -4,312%** -4.167%**
(0.728) (0.722) (0.715)
Arthrosis of the knee -4,533*** -2.824*** -2.375**
(1.031) (1.048) (1.041)
Arthrosis of the lip -7.564*** -6.451*** -6.296***
(1.383) (2.371) (1.355)
Menstrual disorders -4.328** -5.869*** -5.370***
(1.723) (1.741) (1.726)
Menopause troubles -4,953** -3.905** -3.978**
(1.931) (1.933) (1.912)
Diabetes -6.852** -5.344%*x -4.090%**
(1.231) (1.226) (1.229)
Malfunction of the -7.062%** -6.540%** -6.133***
thyroid (1.569) (1.562) (1.547)
Cholesterol -4.048*** -2.886%*** -2.575%*
(0.919) (0.929) (0.921)
Depression -10.327*** -9.724%** -9.359***
(1.137) (2.129) (1.117)
Anxiety -3.897*** -3.704*** -3.682***
(0.771) (0.763) (0.758)
Handicap -11.874** -11.065*** -10.470%***
(2.027) (2.005) (1.986)
Infirmity -7.316%** -6.484** -5.614**
(2.742) (2.706) (2.693)
Cancer -11.484** -10.516%*** -11.391***
(2.029) (2.005) (1.986)
Socio-demographic characteristics
Age - -0.329%** -0.225**
(0.100) (0.101)
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Age? - 0.002** 0.001
(0.001) (0.001)
Male - 0.294 0.507
(ref: female) (0.648) (0.658)
Equiv.Inc< 875€ - -3.152%** -2.479%**
(ref: € [1290-1800]) (0.914) (0.908)
Equiv.Ince [875-1290] - -1.830** -1.608*
(ref: € [1290-1800]) (0.873) (0.863)
Equiv.Inc> 1800 - 0.595 0.650
(ref: € [1290-1800]) (0.884) (0.875)
Marital life - -0.180 -0.399
(ref: single) (0.684) (0.681)
Children - 0.605 0.616
(ref: no child) (0.727) (0.7212)
No diploma - -3.546%*** -2.739**
(ref: baccalauréat) (2.272) (1.261)
Primary school certificate - -1.587 -1.312
(ref: baccalauréat) (1.298) (1.284)
“Brevet” (=GCSE) - -2.282** -2.092**
(ref: baccalauréat) (0.924) (0.915)
University € 3 years) - -0.391 -0.339
(ref: baccalauréat) (1.154) (1.141)
University & 4 years) - -1.193 -1.897*
(ref: baccalauréat) (1.104) (1.095)
Other diploma - -17.467* -18.412*
(ref: baccalauréat) (9.606) (9.499)
National Health Ins. only - -1.894 -1.355
(ref: Complem. Insurance) (2.271) (1.261)
CMU only - -0.883 -0.399
(ref: Complem. Insurance) (1.389) (1.380)
Lifestyle variables
smoker - - -2.608***
(ref: no smoker) (0.693)
Alcohol — no risk" - - 2.751%**
(ref: no alcohol) (0.699)
Alcohol-risky behaviouf - - -0.987
(ref: no alcohol) (1.470)
Underweight - - -0.087
(ref:normal BMI) (1.669)
Overweight - - -1.712*
(ref:normal BMI) (0.728)
Obese - - -5.205***
(ref:normal BMI) (0.943)
Severely obese - - -6.723***
(ref:normal BMI) (2.919)
Constant 82.744*** 95.155%** 92.744%**
(0.427) (2.379) (2.397)
Number of observations 2,513 2,513 2,513
AdjustedR? 0.28 0.31 0.33
Fisher statistic 46.47 30.58 27.95
RMSE 15.24 14.98 14.79

Notes: i) Standard errors are presented in parseshdi) *** ** and * indicate that the coefficies are
statistically significant at the 1%, 5% and 10%selsy iii) for variables followed by “+”,their defitions are the
following: “other diploma” means that the individuabtained a diploma abroad, that could not bestedad
during the interview ; For the alcohol variablesaaiable ofweeklyconsumption was created using the different
answers of the respondents, in order to createtegy@acal indicator of alcohol consumption (insplirfom
Com-Ruelleet al, 2008). Individuals belongs to the category “alwohno risk” if they drink less than 14 drinks
a week (for female) or 21 (for male) and drink Iésan 4 times a week. Individuals belongs to thegary
“alcohol —risky behavior” if they drink more tha #irinks a week (for female) or 22 (for male).
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We concentrate on results obtained with the fuldeddmodel 3) even if coefficients of the
diseases are not much affected by the inclusiothefcontrol variables, except for four
diseases: hypertension, deafness, arthritis okite® and diabetes. For these diseases, that
mostly concern older individuals, this is the irsstn of the age variable that influences the

most the estimated coefficients.

The estimated coefficients are easy to interprety tmeasure the variation in self-assessed
health (SAH) consecutive to the occurrence of teeate. For example, individuals who have
experienced a stroke during the last 12 monthsadee lower SAH (-7.8 points of SAH over
the 0-100 scale) than the others, all other thingisg equal. All disease have a negative
coefficient: they all contribute to decrease theeleof SAH. However, some diseases have
more impact on SAH, such as cancer (-11.4 poihedicap (-10.5 points) or depression (-
9.4 points). On the contrary, other diseases havehness impact, such as cholesterol (-2.5
points). Note that, to improve readability, onlgeses that have a significant impact on SAH
in model 3 are kept as explanatory variables ferttiree models. However, Table 15 in the
Appendix presents the results of the full estimatomntaining all diseases variables, even
those which are not significant. We see that the significant variables are mostly variables
that are not life threatening (caries, otitis, aryninfection, nasopharyngitis,,...), except for
Parkinson’s and Alzheimer’s (but the non significams probably due to the small number of

individuals affected by these diseases in our sempl

Control variables have the expected signs. Indaislwhose equivalent income is the lowest
(in the first and second quartiles of the distritmitof income) declare a lower level of SAH (-
2.5 and -1.6 points) than individuals belongingtte third quartile. Note that this effect is
only a correlation and we do not take into accauossible relation of causality between
these variables (a lower SAH may cause a lowel lglvequivalised income and the reverse
causality is also true). Education variables alstuénce significantly the level of SAH:

individuals with no diploma or a low one (lower th¢he high schooli.e. “baccalauréat”)

declare a lower SAH than the others. We did nduhe variables linked to the professional

status of the respondent as these variables asigmificant®”.

191 They also remain unsignificant when educationadgs or income variables are removed.
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Surprisingly, we do not find any impact of the caage of the individuals (nhational health
insurance or CMU versus complementary insuranecepably because we already control for
the level of income. Concerning lifestyle variable® find that individuals who smoke, who
are overweight, obese or severely obese declapaver ISAH than the others. Surprisingly,
drinking alcohol moderately (i.e. without any riskghaviour) has a positive impact on the
individual’'s SAH (+2.7 points).

Using the results of these estimations and the odelbgy described in the section 4.2.1, we
then simulate the SAH that individuals would havéhvstrategies B, C and D. Remind that
only individuals with hypertension with strategy ahd who get a non-fatal cardiovascular
event with these strategies B, C or D experiencariation of their SAH. For those who get a
fatal event, their SAH is 0 and for the others,hwib cardiovascular event, or even no high
blood pressure, their SAH remains identical. Figummpares the average value of the SAH
observed in the sample for individuals with higlodd pressure (65.1) with the simulated
value of the SAH estimated using the coefficieritthe regression (Table 7) for individuals
who got an extra cardiovascular event. Given thatestimated coefficients associated to the
diseases are quite low, the impact of a cardiovasewent on the SAH is also relatively low.
Suppose an individual experiences 2 infarctionsybeld declare a SAH of 59. An individual
who gets end-stage renal failure would declare & ®A51.4, which is the lowest level of
simulated SAH.

Figure 7 Observed and simulated SAH for individualswith high blood pressure
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A very small number of individuals being concerrsda change in the level of their SAH
(Figure 4 to Figure 6), the cumulative distributifmmctions of SAH on the whole sample of
individuals (N=3,331) are very close between ttitetnt strategies A, B, C and D, as shown
in Figure 8. Only very small differences can bensee Figure 9 that is drawn using the sub
sample of individuals with high blood pressure. &m@rage, Table 8 confirms these results.
Using the whole sample, individuals declare an ayerlevel of SAH of 71.2; given the
occurrence of some cardiovascular events, thisagedevel of SAH decreases with strategies
B (71.15), C (71.18) and D (71.17) but this decedasvery small. As shown in this table, the
decrease is only due to the small number of indizisl who get a CVE in state B, C or D and
for whom the SAH decreases (52.4 in strategy B #istrategy C and 52.7 in strategy D).
Note that the distribution of cardiovascular eveinteach strategy is such that strategy D
seems more effective than the others: the avera§el 8f individuals who get a

cardiovascular event with D is a bit higher thathvihe other strategies.

Figure 8 Distribution of SAH for all individuals in the sample with strategies A, B, C and D
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Note: For strategies B, C and D, the cumulativéritistion function represents the distribution of
the average level of SAH for each individual cadtetl over the 500 draws.
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Figure 9 Distribution of SAH for individuals with h igh blood pressure with strategies A, B, C and D

==
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Note: For strategies B, C and D, the cumulativéritistion function represents the distribution
of the average level of SAH for each individualccgdted over the 500 draws.
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Table 8 Synthesis of the consequences of strategissC and D

Situation A Situation B Situation C Situation D
(mean & sd over | (mean & sd over | (mean & sd over
the 500 draws) the 500 draws) the 500 draws)
All individuals (N= 3 331)
Income, including : 1447 1450 1446 1445
(1 070) (1071) (1 070) (1 069)
Equivalised income 1 44f 1447 1447 1447
(1 070) (1071) (1071) (1 070)
cost of insurance -1.29 0.642 1.18
(0.94) (0.467) (0.85)
out-of-pocket - 0.06 2.11 2.38
payment (0.74) (4.98) (5.64)
SAH 71.2 71.15 71.18 71.17
(20.6) (20.6) (20.6) (20.6)
Equivalent income 1085 1087 1085 1084
(990) (991) (989) (989)
Individuals with hypertension and no CVE in state A(N= 399)
Income, including : 1459 1471 1456 1454
(858) (860) (859) (858)
Equivalised income 1456 1457 1457
(859) (859) (858)
cost of insurance -1.38 0.661 1.21
(0.93) (0.46) (0.84)
out-of-pocket - 0.36 13.63 15.34
payment (1.87) 1.77) (2.51)
SAH 65.11 64.74 64.74 64.86
(19.28) (19.6) (19.5) (19.5)
Equivalent income 1042 1048 1038 1036
(840) (843) (839) (838)

Individuals with hypertension and a CVE in state B,C or D

Nb of observations

Between N=5 an

d Between N=2 and

Between N=4 and

N=27 N=23 (mean=9.7) | N=23 (mean=12.5)
(mean=17.6)
Income, including : - 1339 1324 1349
(817) (835) (800)
Equivalised income 1344 1331 1358
(816) (835) (800)
cost of insurance -1.30 0.66 1.20
(0.92) (0.42) (0.82)
out-of-pocket - 8.24 17.93 20.74
payment (3.79) (9.7) (9.07)
SAH - 52.4 51.8 52.7
(22.5) (22.4) (22.1)
Equivalent income - 746 736 761
(635) (633) (624)

5.2.2. Estimation of;with strategies B, C and D: the impact of cardiemalar

events on the level of equivalised income

In order to measure the impact of cardiovasculaantss on the equivalised income of
individuals who declare hypertension in the sampiben strategies B, C and D are
implemented, we use the indirect methodology dbsdrin 4.2.2. We need, first, to estimate

the impact of self-assessed health on all indivgluequivalised income (Table 9). Then, we
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use the estimated coefficients as well the simdlstelf-assessed health (table 7) obtained
with strategies B, C and D to simulate the impédctardiovascular events on equivalised

incomes with strategies B, C and D.

The impact of self-assessed health on the logarihrmdividual's equivalised income is
estimated using ordinary least squares and resxdtpresented in Table 15. Recall that these
estimations are performed on employed individuiads,retired, unemployed individuals and
housewives/househusbands are excluded from thelsaAgit is shown in Table 7, three
models are estimated: they differ according tortmber of control variables included. We
mainly comment the full model (i.e. model 3). Nobat the coefficient of the self-assessed
health variable is slightly modified between colwrhand 3. This coefficient is 0.0052 in
model 1, which means that a rise of 10 points irassessed health leads to a 5.2 percentage
point rise in the equivalised income. In columnABen we use additional control variables,
the increase in income is lower, 3.5 percentagatponostly due to the inclusion of the

variables linked to the professional status ofiticvidual.

Control variables have the expected signs. Notrsimgly, all other things being equal, top
executives and middle-class profession earn, réspgc 17.6 % and 13.7 % more than
employees. We also observe that employed men e&rfo6more than women. When we
control by the professional status, education hiasited impact on the level of equivalised
income. Only the absence of diploma has a negatik significant impact on income
(-13.8 %). As we consider equivalised income, theuse’s characteristics matter for non-
single individuals. We observe a positive impactiocome of having a top-executive or
middle-class profession spouse (rather than an @melspouse) and a negative impact on
income of having a spouse with no diploma or a dyoma. Given the formula used for the
computation of the equivalised income, living imarital life has a positive impact on the
level of equivalised income whereas having childnas a negative impact, all other things

being equal.
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Table 9 Impact of SAH and other control variables a the level of equivalised income — estimated

coefficients using three different models

Log(Equiv. Income) Log(Equiv. Income Log(Equivchme)
Model (1) Model (2) Model (3)
SAH
SAH of the last 12 months 0.0052*** 0.0042*** 0.093*
(0.001) (0.001) (0.001)
Socio-demographic variables
Male 0.084*** 0.065**
(ref: female) (0.029) (0.028)
Age 0.002 0.008
(0.005) (0.005)
Age? 0.00005 -0.00002
(0.00005) (0.00004)
No diploma -0.252%** -0.138**
(ref: baccalauréat) (0.063) (0.060)
Primary school certificate -0.119 -0.050
(ref: baccalauréat) (0.075) (0.069)
“Brevet” (=GCSE) -0.100** -0.035
(ref: baccalauréat) (0.041) (0.038)
University € 3 years) 0.072 0.037
(ref: baccalauréat) (0.048) (0.045)
University & 4 years) 0.167*** 0.056
(ref: baccalauréat) (0.050) (0.049)
Other diploma -0.379 -0.270
(ref: baccalauréat) (0.311) (0.284)
Farmer -0.524*** -0.464***
(ref: employee) (0.1207) (0.101)
Artisans/self-employed -0.046 -0.085
(ref: employee) (0.056) (0.053)
Top executive 0.252%** 0.176***
(ref: employee) (0.055) (0.051)
Middle-class profession 0.131*** 0.137**
(ref: employee) (0.044) (0.040)
Workmen -0.116*** -0.056
(ref: employee) (0.039) (0.036)
Variables related to the household
Marital life 0.339***
(ref: single) (0.049)
Spouse - No diploma -0.241%**
(ref: baccalauréat) (0.070)
Spouse - Primary school certificate -0.263***
(ref: baccalauréat) (0.092)
Spouse - “Brevet” (=GCSE) -0.167***
(ref: baccalauréat) (0.046)
Spouse - University3 years) 0.022
(ref: baccalauréat) (0.057)
Spouse - University4 years) 0.020
(ref: baccalauréat) (0.060)
Spouse - Other diploma -0.377**
(ref: baccalauréat) (0.155)
Spouse - Farmer -0.082
(ref: employee) (0.102)
Spouse - Artisans/self-employed 0.095
(ref: employee) (0.072)
Spouse - Top executive 0.248***
(ref: employee) (0.061)
Spouse - Middle-class profession 0.114**
(ref: employee) (0.051)
Spouse - Workmen -0.002
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(ref: employee) (0.046)
Spouse — Non-working -0.339%**
(ref: employee) (0.086)
Live in the Paris area 0.056
(ref: elsewhere) (0.035)
Children -0.232%**
(ref: no child) (0.029)
Constant 6.792*** 6.650*** 6.511**
(0.067) (0.139) (0.130)
Number of observations 1,183 1,183 1,183
AdjustedR? 0.03 0.22 0.35
Fisher statistic 37.922 23.486 21.881
RMSE 0.522 0.468 0.426

Notes: i) Standard errors are presented in parsashé) ***, ** and * indicate that the coeffici¢s are
statistically significant at the 1%, 5% and 10%slsy iii) For variables followed by “+”,their defitions are the
following: “other diploma” means that the individuwabtained a diploma abroad, that could not bestedad
during the interview.

Using these estimated coefficients and the simdialf-assessed health obtained in the
previous section, we can compute a simulated lef’/@quivalised income that individuals
would earn if strategies B C or D were implementéd. for self-assessed health, only
individuals with hypertension in state A and whd genon fatal cardiovascular event with
these strategies B, C or D experience a variatfoiner income. For those who get a fatal
cardio vascular event, their income is 0 whereagHose with no cardio vascular event or
even no hypertension, the equivalised income, ket@king into account the different costs,
remains unchanged. Table 8 compares the average ghthe equivalised income observed
in the sample for individuals with high blood pnesss (1 459 €) with the simulated value of
equivalised income, estimated using both the sitadl®AH (Figure 7) and the coefficients
of the regression (Table 9) for individuals who gatextra cardiovascular event. The impact
of these cardio vascular events on the level abnme symbolizes the effect that the disease
would have on the individuals’ careers. For example individual who experiences 2
infarctions would earn, on average, 1 450€ per m@atdrop of income of 9€); an individual
who gets end-stage renal failure would earn 1 488€nonth (a drop of income of 21€). The
impact of the diseases on the level of equivalisedme is much lower than what could be
expected. This is due to the fact that: i) the iotjud the diseases on the SAH is quite low; ii)
the impact of the SAH on the level of equivalisadame is also very low. But note that, as
stated in section 4.2.2, we probably don’t haveajeropriate data to assess the impact that a

disease has on income.
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Table 10 Observed and simulated level of equivalidéncome
for individuals with high blood pressure
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As for the self-assessed health, because a verynéember of individuals are concerned by
this change in the level of their equivalised ineprwe do not see much difference in the

average level of equivalised income between the $trategies (Table 8).

5.2.3. Estimation of;ywith strategies B, C and D: the impact of the coft
insurance and out-of-pocket payments with strateBieC and D

Costs of insurance and out-of-pocket paymentsa@haith strategies B, C and D include cost
of antihypertensive treatments and cost of medieaé induced by cardiovascular events.
They have been computed to estimate the impacadh strategy on individuals’ incomes
when the strategy is implemented for all individuah the sample. All these costs are
deducted from the individual's level of income. Téfere, i) for individuals with
hypertension and who get a cardiovascular eveay, déine deducted from the level of income
simulated in the previous section ; ii) for indivals who do not get a cardio vascular event or
for those who have no hypertension, they are deducom the declared level of equivalised
income.
If we consider only the costs of insurance, Taldlentlicates that:

- strategy B is cheaper than strategy A (the totat 03 363 € lower ),

- strategy C is more expensive than strategy A (thal tost is 1 669 € higher) and
more expensive than strategy B,
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- strategy D is more expensive than strategy A (thal tcost is 3 058 € higher) and
more expensive than strategy B and strategy C.
These insurance costs are shared by all individimatee sample, and not only those who
have high blood pressure. Every individual contiglsuto the funding of antihypertensive
treatments and medical care induced by cardiovasaNents, according to his rate of
participation to the national health insurance exiteres (Caussaet al, 2005; Cf.
Appendix, Table 31).

However, out-of-pocket payments due to treatmend &wllow-ups are only paid by
individuals with high blood pressure and/or a cawescular event in strategies B, C or D.
For these individuals, out-of-pocket payments aghdr with strategies C and D than with
strategy B. This is explained by the fact that sagtantihypertensive treatments and costs of
follow-up in primary prevention are not completelyvered by the national health insurance:
the rate of coverage is 65%. The difference in $eoh out-of pocket payments between
strategies C and D is due to an increase of thebeuraf renal failures with strategy D
compared with strategy C (Cf. Appendix, Table 17Table 22). This increase is mainly
explained by an evidence-based reduction of remiiré with ACE inhibitors (Cf. Appendix
Table 25). As strategy C includes ACE inhibitorsaih three lines of treatment, it is more
effective in terms of decreasing of renal failumnart strategy D which includes ACE inhibitor
only in the second and third-line treatment. In phesent study, patients with renal failure are
not considered as being under ALD status, therdferg support out-of-pocket payments for
care induced by this disease. Consequently, ibmsistent that strategy D induces more out-

of-pocket payments than strategy C.

Note that out of pocket payments of CMU-C patiearts shared by all individuals like other
expenses funded by the national health insuraraieleTl1 indicates that there is no out-of-
pocket payment for individuals with CMU-C with dtgy B. This means that no individuals
with CMU-C experienced renal failure in the 500wisa
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Table 11 Average of costs induced by strategies B, and D for all individuals in

individuals who declared high blood pressure overtte 500 draws

the sample and for

Strategy B | Strategy C | Strategy D
Monthly costs paid by all individuals (=cost of insirance)
Hospitalization + 3190 € 2060 € 2081l €
Follow ups due to (1420 €) (1115¢€) (1040 €)
ECV (+)
Cost of treatment & 2295€* 6292 € 7659 €
follow-ups in B, C or (66.2 €) (35.7€) (56.6 €)
D (+)
Cost of treatment & 6 699 €
follow-ups in A (-) (=399*(7.423+(112.4/12)))
Cost of CMU patients 84.7 €
in A (-) (=6*((121.4/12)+3.9972))
Cost of CMU-C 0€ 100.9 €
patients in B, C or D
()
Total of the costs -3363 € 1669€ 3058¢€
(1477 €) (1134 €) (1 059 €)
Total per ind., -1.29€ 0.6 € 1.18€
according to the tax (0.94 €) (0.46 €) (0.85€)
rate
Monthly individual costs paid by individuals with hypertension & a ce or not in B, C or D (=out of pocket
payments) **
Out of pocket due to 14.11
treatment & follow-ups
in A(-)
Out of pocket due to 4.67 13.71 15.6
treatment & follow-ups (9.55) (0.07) (0.10)
inB, CorD (+)

Notes :In parentheses, (-) or (+) means that it is sutethor added to the sum of the costs of each girate

*in B, the cost of treatment and follow-ups (caltsu..) is only >0 for individuals for whom a fir&VE occurs

** Once a cardiovascular event occurs, individudds not have to pay any out-of-pocket payments amgmo
(because they are now classified as ALD), excapinftividuals who have renal failure

The distributions of income with strategies B, @ &n after taking into account the impact of
cardiovascular events on both the level of equsealiincome and the costs, are presented on
Figure 10 and

Figure 11. Even more than for the distribution oflividuals’ self-assessed health, the
distributions of incomes among all individuals metsample (Figure 10), but also among
individuals with high blood pressure (Figure 11¢ aery similar, due to i) the small number
of individuals who experience a decrease of thgirvalised income and the small variation
of income for those individuals; ii) the small léwd costs paid by all individuals. On the
average, Table 11 shows very small differences eatvihe strategies, except if we consider
the sub sample of individuals with high blood ptesesand a cardiovascular event in B, C or
D. For example, for individuals who get a cardiaxdar event with the strategy B, their

income decreases, on average, to 1 339€ per nmoitipared to the initial level of 1 459€.
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Figure 10 Distribution of equivalised incomes for A individuals in the sample
with strategies A, B, C and D

T T T T T
0 1000 2000 3000 4000 5000
equivalized income

Strategy A ——e—e Strategy B

--------------- Strategy C --------- Strategy D

Note: For strategies B, C and D, the cumulativé&ithstion function represents the distribution loét
average level of equivalised income for each imtliel calculated over the 500 draws

Figure 11 Distribution of equivalised income for irdividuals with high blood pressure
with strategies A, B, C and D

T T T T T
0 1000 2000 3000 4000 5000
equivalized income

Strategy A ——e—e Strategy B

--------------- Strategy C --------- Strategy D

Note: For strategies B, C and D, the cumulativé&ithstion function represents the distribution loét
average level of equivalised income for each imtlial calculated over the 500 draws
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5.2.4. Estimate of individual equivalent incomeswith strategies B, C and D

Now that we have simulated individual's self-assdslealth and individual’'s incomes with
strategies B, C and D, we can compute individuadjgivalent incomes for each of the four
strategies. In case of strategies B, C and D, we ardy compute the distribution of

individual’'s equivalent incomes for the 500 draws.

Figure 12 and Figure 13 shows the distributiongpfiealent incomes among all individuals in
the sample and specifically among individuals witlygh blood pressure. As for the
distribution of individuals’ self-assessed healtid andividuals’ equivalised incomes, the
differences between strategies B, C and D are mdaible in the graphic where only
individuals with high blood pressure are consideiat overall (Cf. Table 8), there are not

many differences between the strategies.

Figure 12 Distribution of equivalent incomes for dlindividuals in the sample
with strategies A, B, C and D

T
-
-

0 1000 2000 3000 4000 5000
equivalent income

Strategy A e Strategy B

----------------- Strategy C --------- Strategy D

Note: For strategies B, C and D, the cumulativéritistion function represents the distribution loé t
average level of equivalent income for each indigiccalculated over the 500 draws.
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Figure 13 Distribution of equivalent incomes for imividuals with high blood pressure
with strategies A, B, C and D

_____

T T T T T T
0 1000 2000 3000 4000 5000
equivalent income

Strategy A ——ee—e— Strategy B

----------------- Strategy C ~-------- Strategy D

Note: For strategies B, C and D, the cumulativéritistion function represents the distribution loé t
average level of equivalent income for each indigiccalculated over the 500 draws.

On the whole sample, the average equivalent incentggher with strategy B than with

strategies C or D (Table 8). Therefore, strategig Breferred overall by individuals of the

sample. The average equivalent income among ingisdwith high blood pressure is also

higher with strategy B. Like all individuals in tlservey, individuals with high blood pressure

pay less tax with strategy B than with strategieand D. They also support lower out-of-

pocket payments than with strategies C and D becaush strategy B, they no longer pay

35 % of the cost of antihypertensive treatmentrimary prevention.

However different results can be observed when aresider the subsample of individuals

with high blood pressure who experienced at leastaardiovascular event with strategies B,

C and D in at least one of the 500 draws considefeeir average equivalent income is

higher with strategies D than with strategy B. Bad for the self-assessed health and the level

of equivalised income, because they are very feastwen n=5 and n=27 in strategy B), the

decrease of their equivalent income with stratedgyaB no significant impact on the average

level of equivalent income among all individualstive sample. Overall, given individuals’

level of preferences for health in the sample ekiea costs induced by strategies C and D are
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not compensated by the reduction of cardiovaseuants occurrence with antihypertensive
treatment.

Table 12 presents the same information as Tablat&he consequences for “winners” are
distinguished from the consequences for “loserfstvd compare two strategies X versus Y,
“winners” are individuals whose equivalent incoraebetter with X than with Y and “losers”
are individuals whose equivalent income is worsthwi than with Y. This information is
useful to understand the impact that the inclussbnnequality aversion may have in the
computation of the social welfare functions asdedawith each strategy (which are

presented in the following section).

This table shows that, whatever pair of stratege®nsidered:

- “winners” are clearly middle age people with goodalth. They are probably
employed and tax payers. The distribution between end women is balanced. They
have smaller incomes than the loosers but have gealth and, therefore, they have
higher equivalent incomes than the loosers. Lems #0% of them have declared high

blood pressure.

- “losers” are older people. Nearly all of them aremmlt is a coherent result because
men present more risk of experiencing cardiovascelents. They have higher
incomes (which may be correlated with being mostln) but their health is worse

than winners’: therefore they have much lower egj@nt incomes.
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Table 12 Synthesis of the consequences of strategfg B, C and D for the winners and for the losers

(Eq Income in A - Eq

(Eq Income in C - Ed

(Eq Income in D -

(Eq Income in C -

Hypertension

Income in B) Income in B) Eq Income in B) Eq Income in D)
% (and 4.27 % 3.34 % 2.68 % 4.43 %
Number) of (N=110) (N=86) (N=69) (N=114)
« loosers »
For the losers
Average -9.70 € -3.90 € -1.78 € -1.01€
(median) level (-1.30 €) (-1.07 €) (-0.67 €) (-0.44 €)
of loss
Average INA:1823€ (1433| InB:1892€(1436| InB:1912€ (1401 InC:1781€ (1496
(median) level €) €) €) €)
of income INB:1826€ (1436 | InC:1886€ (1432 InD:1905€ (1388 InD:1782¢€ (1497
£€) £€) £€) €)
Average level In A: 52.8 (50) In B: 48.6 (49.2) In B: 43.10 (48.4) In C: 53.49 (50)
of SAH In B: 52.2 (49.7) In C: 48.9 (49.7) In D: 43.26 (48.9) In D: 53.60 (50)
% of 70.9 % 62.7 %

53.6 %

71.9 %

Average level
of equivalent

In A: 735 € (282 €)
In B: 725 € (279 €)

In B: 641 € (253 €)
In C: 644 € (255 €)

In B: 552 € (214 €)
In D: 554 € (215 €)

In C: 833 € (364€)
In D: 834 € (364 €)

Hypertension

income
Average 65.4 64.4 64.6 65.5
(median) age (64) (64) (64) (66)
% male 93.6 % 97 % 100 % 79 %
For the winners
Average level 2.39€ 3.06 € 3.73 € 0.84 €
of gains (1.03 €) (1.51 €) (1.96 €) (0.41 €)
Average level | InA:1430€ (1250 InB:1432€(1251| InB:1435€ (1251 InC: 1429 € (1249
of income €) €) €) €)
INB:1431€(1251| InC:1429€(1249| InD:1431€ (1249 InD:1428€ (1249
€) €) €) €)
Average level In A: 72.03 (80) InB: 71.93 (78.7) | InB: 71.93 (78.64) InC: 72 (79.3)
of SAH In B: 72 (79.5) In C: 71.94 (79.2) | InD: 71.94 (78.97) In D: 72 (79.1)
% of 15.4 % 16.3 % 16.8 % 15.3%

Average level
of equivalent
income

In A: 1120 € (934 €)
In B: 1 120 € (934 €)

InB: 1119 € (933 €)
InC: 1117 € (930 €

INnB: 1118 € (933 €

InD: 1115 € (929

InC: 1113 € (924 €
In D:1 112 € (923 €)

€)
Average 52.2 52.4 52.5 52.22
(median) age (53) (53) (54) (53)
% male 42.3 % 42.6 % 42.9 % 42.8 %

5.3. Estimate the total welfare change for socmth strategies B, C

and D

In accordance with section 4.3.2, we compare thleviing pairs of strategies, taking into
account different degrees of inequality aversioth@computation:
- Sstrategy A versus B

- strategy B versus C

- strategy B versus D

- strategy C versus D

148



To compare strategy A to strategy B, we evaluagepbsition of the value of the welfare
function in A in the distribution of the differemtilues taken by the social welfare function in
B (Figure 14 to Figure 17). We consider that sggtB is efficient (or welfare improving) if

more than 95 % of the values taken by the socidfaveefunction in B are higher than the

value of the social welfare function in A.

Comparing strategy B to strategy C, or strategy Bttategy D or strategy C to strategy D is
less immediate as we have to deal with three Higions of values taken by the social
welfare functions in these strategies. As explaimesection 4.3.1, we use tests of stochastic
dominance in order to test the efficiency of thigedent strategies.

If we consider two distributions X and Y, X is efént (or welfare improving) if the
cumulative distribution function of X first ordetoghastically dominates the cumulative

distribution function of Y.

5.3.1. Comparison of the social welfare functiobtamed with strategies A and
B

The comparison of strategies A and B show thategiyaB is always preferred as strategy A:
whatever the degree of inequality aversion is @ereid, more than 97 % of the values taken

by the social welfare function in B are higher thha value of the social welfare function in

strategy A.
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Figure 14

Distribution of the Social Welfare Functions in states A & B - rho=0
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Figure 16
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Figure 17
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5.3.2. Comparison of the social welfare functiobtamed with strategies B and
C,BandDand Cand D

Figure 18 to Figure 21 show that, whatever the ekegof inequality aversion that is
considered, strategy B always first-order stochabyi dominates strategy C and strategy D.
Moreover, strategy C always first-order stocha#ificdominates strategy D. This first-order
stochastic dominance can be seen because the ¢iwautistribution function of B is
everywhere to the right of C and D, and the on€ a$ everywhere to the right of D. The
distributions never cross. Tests of first-ordechastic dominance (Table 13) were performed
to confirm these results. As a consequence, syd&ag always preferred than the others, and

C is also preferred than D terms of social welfare.

Figure 18

Comparison of the Social Welfare Functions - rho=0
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Figure 19

Comparison of the Social Welfare Functions - rho=1
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Figure 20

Comparison of the Social Welfare Functions - rho=2
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Figure 21

Comparison of the Social Welfare Functions - rho=3
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Table 13 Stochastic dominance tests for differentgirs of strategies and different values op

| p=0 | p=1 | p=2 | p=3

Baseline case

BandC BSD1C BSD1C BSD1C B SD1C

B and D B SD1D B SD1 D B SD1D B SD1D

Cand D CSD1D CSD1D CSD1D CSD1D
Change of the rate of coverage of antihypertensivieeatments

BandC BSD1C BSD1C BSD1C B SD1C

B and D B SD1D B SD1 D B SD1D B SD1D

Cand D CSD1D CSD1D CSD1D CSD1D
Change of the rate of participation to expenses dlie national health insurance

BandC BDS1C BDS1C BDS1C BDS2C

B and D B DS1D B DS1D B DS1D B DS2 D

Cand D CDS1D CDS1D CDS1D CDS1D
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5.3.3. Simulations: What would be the impact ohange in the redistribution
system on the comparison of the social welfaretfoms between strategies B, C

and D?

Previous sections show that strategy B always dategthe two other strategies whatever the
degree of inequality aversion is considered oneyaar time horizon. Therefore, we decided
to check the sensitivity of our results to changeshe redistribution system regarding
contribution to national health insurance expendguThe aim is to identify what evolutions
of the French health care system would be needearder to guaranty antihypertensive
treatments to be efficient.

- Changes regarding the rate of coverage of antilwpsive treatments

Firstly, changes regarding the coverage of antiltgpsive treatments and care induced by
cardiovascular events related to high blood presaware tested. The objective is to compare
strategies A and B, as well as strategies B, C [nghen individuals do not pay out-of-
pocket for antihypertensive treatments and follgevamymore as well as for follow up of
renal failure. In this scenario, total costs indlibg the strategies are supported by tax payers:
they are divided between all individuals within temple according to their participation to
the national health insurance expenditures. Fi@Z¢o Figure 29 show that such changes
have no impact on the comparison of the socialarelfunctions between strategies B, C and
D and between strategies A and B. Strategy B alvelysinate strategy A: whatever the
degree of inequality aversion is considered, mbas 998 % of the values taken by the social
welfare function in B are higher than the valudte social welfare function in A (Figure 22
to Figure 25). Moreover, strategy B always firsti@r stochastically dominates strategy C and
D (and strategy C still dominates strategy D) (Feg26 Figure 29).
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Comparison of strategies A and B
Figure 22

Distribution of the Social Welfare Functions in states A & B - rho=0
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Figure 23
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Figure 24
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Figure 25

Distribution of the Social Welfare Function in states A & B - rho=3
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Comparison of strategies B, C and D

Figure 26
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Figure 27
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Figure 28
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Figure 29
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- Changes regarding the rate of participation to pgesg of the national health insurance

Secondly, changes regarding the rate of parti@pato expenses of the national health
insurance expenditure were tested. The objectivid isompare strategies A and B, and
strategies B, C and D if the redistributive syst@are stronger, i.e. if the poorest individuals
of the sample did not support the increase in that of insurance due to antihypertensive
treatments prescription in primary prevention. he tbaseline scenario, as it has been
explained in section 4.2.2, the total cost indud®d antihypertensive treatments and
cardiovascular events that are reimbursed by thena health insurance have been divided
between all individuals within the sample accordtagtheir rate of participation to the
national health insurance expenditures (Caustsak, 2005). In this simulation, we assess the
consequences of strategies B, C and D if indivelwaho belong to the first quintile of
household income were not contributing to natidmedlth insurance expenditures anymore
(Cf. Table 14).
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Table 14: Hypothesis about the participation to helth expenditure: actual practice and simulated
scenario

Quintile of household income Current participatiorhealth Simulated participation to health
expenditures (Caussat al, 2005) expenditures

1 5.05 % 0%
2 10.7 % 10.6 %
3 16.6 % 17.1 %
4 21.6 % 23.2%
5 46.1 % 49.1%

Total 100 % 100 %

When removing the contribution of individuals wheldng to the first quintile of income to

national health insurance, strategy B dominatestesiy A when the degree of inequality
aversion is equal to 0 or 1: more than 98 % ofvtlees taken by the social welfare function
in B are higher than the value of the social welfamction in A (Figure 30 to Figure 31) to
Figure 31). However, when the degree of inequalitgrsion is equal to 2, only 88% of the
values taken by the social welfare function in B argher than the value of the welfare

function in A, and only 19% when the degree of udy aversion if 3 (Figure 33).

Moreover, the comparison of strategies B, C and Hows that strategy B first-order
stochastically dominates strategy C and D wherddgree of inequality aversion is 0, 1 or 2,
but only second-order stochastically dominatestesgias C and D when the degree of
inequality aversion is 3. The ranking of the differ strategies is therefore less obvious when

a stronger degree of inequality aversion is comeléFigure 37).

Comparison of strategies A and B
Figure 30
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Density

Figure 31

Distribution of the Social Welfare Function in states A & B - rho=1
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Figure 32

Distribution of the Social Welfare Function in states A & B - rho=2
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Figure 33

Distribution of the Social Welfare Function in states A & B - rho=3
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Comparison of strategies B, C and D

Figure 34

Comparison of the Social Welfare Functions - rho=0
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Comparison of the Social Welfare Functions - rho=1
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Figure 37

Comparison of the Social Welfare Functions - rho=3
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6. Conclusion and Discussion

The comparison of social welfare functions assediatith the implementation of strategies B,
C and D indicates that, with a time horizon of gear, the two antihypertensive treatments
that have been assessed in the present study areffroient. The comparison of social
welfare function associated with strategies A anal€® indicates that the current practices of
prescribing antihypertensive treatment are notieffit. The inclusion of inequality aversion
does not change this outcome. Three reasons cepldi® this result.

Firstly, the occurrence of cardiovascular eventgliatively rare both with the placebo as well
as with the two strategies of antihypertensivettneats. Even if they are more frequent with
placebo, the differential between the frequenciesvents with the placebo compared with
the frequencies of events with the two combinatiohsantihypertensive treatments is not
great. Secondly, given our estimations, cardiovas@vents have only a small impact on the
self-assessed health of individuals affected, atiogrto the simulations, by one or several
cardiovascular events in the last 12 months. They have an even smaller impact on the
level of individuals’ equivalised income. Thirdlyhe willingness-to-pay to be in perfect
health is relatively low in this equivalent incorservey: on the whole sample, the average is
about 82 € and the median is only 1€, given theehugmber of individuals who declare a
willingness-to-pay equal to 0.

However this study shows that changes in the mgigion system in terms of individuals’
contributions to the national health insurance exlgare have an impact on the efficiency of
antihypertensive treatments. If poorer individuaks. those who belong to the first quintile of

the distribution of equivalised incomes) were nattigipating to the funding of strategies B,
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C and D, through an exoneration of taxes, stratgyould no longer be efficient once an
inequality aversion equal to 3 is taken into act¢olihese findings lead us to conclude that
the increase in equivalent incomes of individualeowbenefit from antihypertensive
treatmentsvia the prevention of cardiovascular events is compgetvith the decrease in
equivalent incomes of individuals who are tax payerho do not declare hypertension and
whose equivalised incomes are lower when antihgpsite treatments are prescribed in
primary prevention. Given the current cost and dbeent effectiveness of antihypertensive
treatments and given the current preferences faittheexpressed in the survey, those
treatments are not worth the decrease in inconmoofer individuals who participate to the
funding of the national health insurance.

These results differ from the results obtained b&SHwho found that antihypertensive
treatments are always efficient because place®@288) is always more expensive than
strategy C (9,005€) and strategy D (9,242€). Infgresent study, strategy B is cheaper than
strategies C and D in the 500 draws. However tisisrépancy is explained by the difference
in the time horizon: it is only one year in thisidy whereas the time horizon chosen in the
HAS model is a lifetime horizon. On a one year tihmizon, the results of the HAS model
also show that placebo is cheaper than every adéssntihypertensive treatments. The
differences between the results obtained on a eae tyme horizon and those obtained on a
lifetime horizon are certainly due to the accumolabf secondary cardiovascular events over
several years with the placebo. This accumulatibnsecondary cardiovascular events
increases the total cost incurred by strategy B p=oed with the total cost incurred by
strategies C and D. Using a one year time horinoour assessment is clearly a limitation of
our findings. It would have been possible to extimttime horizon, as cumulative risk
expectations on 10 years are given by the HAS mddeWever, we would also need to
measure the impact of cardiovascular events orassissed health and equivalised income
over these 10 years. Only panel data could allovo wsrercome this difficulty, as they would
give information on the impact of diseases on iligls’ careers and health on the long run.
Given that the survey is only a cross section, aukl put forward too many hypotheses to
estimate the cumulative effects of cardiovasculenes on health and income over such a
long period..

The other divergence with the results of the HASJelas the ranking between strategies C
and D. HAS finds that strategy D is the most effectstrategy (12.384 mean life years
gained) compared with strategy C (12.338 meanyki@s gained) (Cf. Appendix, Table 32).
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In the present study, strategy C is more effectinan strategy D in terms of prevention of
occurrence of cardiovascular events. This diverganay be explained by the fact that the
impact of diuretics in terms of excess risk of @@s, and thus on renal failure and end-stage
renal failure occurrence have not been taken iotownt in the present study as they were in
the HAS model. As treatment C includes diureticsergs treatment D does not, the
efficiency of strategy C in our study may be ovéneated.

The results of the HAS assessment and the resbl@E’s which are based on cost/QALY
approach are very similar. On a lifetime horizofCH finds too that treating individuals with
high blood pressure with antihypertensive treatsi@miprimary prevention is efficient. They
conclude that Calcium antagonist (which are alsoraponent of the treatments C and D in
the HAS model) is the most efficient class of drugdirst line treatment (the NICE model
does not assess efficiency of second and thirdttesments). NICE'’s result seem consistent
with that of the HAS.

Beyond these divergences about the ranking of lineet strategies, it is interesting to

emphasize the conceptual differences between thdtseobtained with the three approaches:
the cost/life years gained study provided by HAf®, ¢ost/QALY provided by NICE and the

equivalent income that is provided in this studgntpared with cost/life years gained study,
both cost/QALY study and equivalent approach stadtg into account not only the impact of

cardiovascular events on mortality but also thmipact on quality of life, or more broadly, on

the individual’'s welfare. However the cost/QALY djutakes into account the impact of

cardiovascular event on quality of life on the grdwf trade-off between length of life and

quality of life. It does not allow assessing théevance of implementing antihypertensive
treatments compared with other competing resoutoeagion beyond the health care sector.
Moreover, cost/QALY implies a threshold to be definn order to determine if a strategy is
efficient or not, when the equivalent income apploanplies only to choose the degree of
inequality aversion. Finally, the traditional c638LY approach cannot take into account the
distribution of health gains among the populatioroider to include egalitarian principles in

the health technology assessment aiming to weidfifierently the consequences of the

different strategies depending on the former sibmadf individuals in terms of health and on

other dimensions of their life.

The main objective of the present study was to @ritne feasibility of the equivalent income

approach? for public decision making, and morei@aderly to identify the data that would be
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needed to process to this assessment comparedtradtiional approaches. Clinical data
about effectiveness of the treatments and datatatwsis that have been used to process to
the simulation of the social welfare functions wére same than those used in the Markov
model that are produced within cost/life years gdinand cost/QALY studies. Only
information about the willingness-to-pay to be erfpct health, the self-assessed-health and
the level of equivalised incomes, that are necgssarcompute individuals’ equivalent
incomes, are specific to our approach and not mebgdraditional ones. However, it seems
that these information are not more difficult tdaib than information about utility weights in
the EQ-5D scoring function used in cost/QALY stdibloreover, like surveys that are used
to define utility weights in the EQ-5D scoring fuion, surveys used to estimate the level of
equivalent income do not need to be realised foh @@sessment. Once a survey is conducted
on a representative sample of the population,avides generic information that can be used
for several years and that can be used to asseesy/&reatments in many conditions. Indeed,
the survey that has been used in this study tsasféciency of antihypertensive treatments
may also be used to assess cancer screening dreatkatd of medical treatment. The only
constraint is to have a sufficient number of induals in the sample who declare the disease
in order to guaranty the representativeness of dam and of the conclusions of the
assessment. Thus, we can conclude that data thatemessary to process to equivalent
income assessment were not more difficult to olitaém data needed to process to traditional
health technology assessments. Moreover, the niogl@liethod that has been presented here
iIs not more complex than the modelling method néedeproduce a traditional Markov
model in cost/life years gained and cost/QALY stsdi

Finally, to test to feasibility of equivalent incenapproach in health technology assessment, a
further development would be to use this approaatrder to assess health care that does not
prevent the disease but that helps to reduce iacton life expectancies and quality of life.
Data provided by the equivalent income survey Weceised on the willingness-to-pay to be
in perfect health: it was consistent to use thenagsess the willingness-to-pay to prevent
cardiovascular events. However the use of inforamaéibout the willingness-to-pay to be in
perfect health to assess the efficiency of an imgmeent of health rather than a prevention of
the disease is still a methodological difficultyathshould be raised without falling in a

cardinal estimation of health gains.
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Conclusion genérale

L’objectif poursuivi dans le cadre de cette thesmitéd'étudier les implications
philosophiques des choix méthodologiques que ssndent les évaluations économiques des
interventions de santé lorsqu’elles sont réalisiées un objectif d'aide a la décision publique
en matiere de définition du périmetre des soinsbmmsables. Il s’agissait également
d’examiner comment les réflexions récentes mengexenomie du bien-étre pouvaient étre
mobilisées de telle sorte que les résultats deteasiations soient plus adaptés aux principes
de justice sociale que visent les décideurs au derta collectivité qu’ils représentent. La
démarche qui a été adoptée ne permettait pas tfidemle facon systématique I'ensemble
des controverses philosophiques que souleve I'atialu économique des interventions de
santé en général dans la mesure ou nous avons dbgsoposer trois « cas pratiques » de
mise en ceuvre d’'un dialogue entre éthique et étraluaconomique. Néanmoins, nous avons
pu tirer de I'analyse de ces « cas pratiques »edssignements dont la portée dépasse leur

strict périmetre.

Le premier chapitre nous a permis d’identifier, teavers de la comparaison des guides
méthodologiques des trois agences d'évaluationNIGE, I'lQWIG et le KCE - I'existence
de deux controverses majeures qui structurentdimibe des choix méthodologiques :

- la premiére controverse porte sur le choix de &blgont il convient d’assurer une
juste répartition dans la population : elle renydigns le cas particulier de I'évaluation
des politiques de santé, au choix du critere deureedes gains en santé (objectifs,
subjectifs ou mixtes) ;

- la seconde controverse porte sur le choix du erider répartition de cet objet dans la
population : elle renvoie a la question de I'obfedt systeme de santé (maximisation
de la somme totale des gains en santé ou égafisdida répartition de ces gains en
santé dans la population).
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Nous avons vu que la premiére controverse metmitc@ncurrence les tenants d’une
conception universaliste et rationaliste selon dets) les conditions du «bien vivre »
pourraient étre définies objectivement et de fagmmsensuelle par opposition aux tenants du
préférentialisme qui s’appuient sur une traditiohilgsophique utilitariste, et plus
généralement empiriste, et accordent moins de auedi dans la capacité de s’accorder
rationnellement sur ce qui serait bon pour tous.ddaséquent, ces derniers recommandent
de laisser chaque individu juger des conditionsatepropre bien étre.

Par ailleurs, nous avons vu que la seconde comgevettait en concurrence les tenants
d’'une approche déontologique, qui recommandenugderjla moralité d’une action en tant
que telle, quelles gu’en soient les conséquenclEm@ terme, par opposition aux tenants
d’'une approche conséquentialiste. C’est bien eat Effpolémique classique entre déontologie
et conséquentialisme que I'on retrouve lors desa@égue suscitent, notamment, la prise en
charge des traitements en fin de vie et le prindipda « regle de sauvetage ». Pour autant,
I'analyse des méthodes d’évaluation des trois aggeagermis de montrer qu'aucune d’entre
elles n'adopte réellement de position déontologiqueompris lorsqu’elles s’écartent d’'un
objectif de maximisation des gains en santé. Ekasblent plutdt se tourner vers une position
de type « prioritariste » qui consiste a donneadéage de valeur a 'amélioration de I'état de
santé de certains individus en fonction de leuuasion initiale. Les criteres de cette
priorisation ne sont cependant pas pris en congme &k calcul économique. lls apparaissent
plutét au travers des dispositifs de dérogationrppport a la valeur seuil colt/efficacite, par
exemple pour les traitements de fin de vie dangdesmmandations du NICE ou dans le
cadre du processus de délibération qui accompagneefus de fixer une valeur seull
colt/efficacité qui soit valable a un niveau traatbplogique (KCE et IQWIG)

Nous aurions pu aller plus loin et tenter d’étabfirlien, au moyen d’'une approche historique,
entre la prévalence de certaines idéologies, aesgs de pensée (libéralisme francais fondé
sur le principe d'universalité, radicalisme anglais libéralisme nord-américain), et les
positions qu'adoptent les trois agences a I'égardes deux controversés Mais il parait ici

plus intéressant de souligner que les choix métbgadpes des agences publiques

92gyr les différentes formes de libéralisme Cf. Jaum 1997, 2000 ; Audard C., 2009 ; Halévy E., 3.99
Burdeau G., 197% La tradition du libéralisme de la liberté date ewoins de la Réforme et assigne une priorité
spécifique a certains droits fondamentaux : lafibele conscience et de pensée, la liberté perdieneide libre
choix d’une vocation — le fait d’étre libre de l@davage et de la servitude —, pour en mentionn&lques-uns
des principaux. (...) Cela ne garantit pas pour atii@ar bonheur, qui reléve de la responsabilitéal@cun
d’entre eux. Le libéralisme des utilitaristes (dapies) — Bentham, James Mill et Sidgwick — e&érdift du

libéralisme de la liberté. Son premier principe eslui du plus grand bonheur du plus grand nombréRawls,

2002, p. 357).

168



d’évaluation tendent aujourd’hui de plus en pluaverger vers la recherche d’'un équilibre
entre ces controverses. Il est donc plus pertiderthercher les moyens de la conciliation de
ces différentes positions (universalismersus préférentialisme, maximisatiorversus
égalisation) plutét que de rechercher a compretefreacines de ces oppositions. Ainsi, il
faut, comme l'exigeait Platon au sujet de la potfmi entre Parménide et Héraclite, et
conformément a ce que recommande Seétre comme un enfant et vouloir les deux a la
fois »°3: non pas en juxtaposant ces diverses exigencds,anaravaillant en vue de leur
dépassemetf. «Un dilemme est un conflit entre plusieurs chosasnbs en elles-mémes,
dont chacune mérite notre considération, mais qp@osent mutuellement. Nous ne pouvons
donc espérer résoudre un véritable dilemme en i@saist d'ignorer totalement un aspect du
cas qui nous occupe en faveur de l'autréSen A., 1999). Il nous parait certain que c’est
grace aux travaux qui sont actuellement menés dospphie politique et en économie
normative, en particulier au sein des théoriegdiles égalitaristes, que I'on peut trouver les
moyens d’une telle conciliation (Gamel, C., 200%)ur cette raison, nous avons fait le choix
de nous concentrer sur la faisabilité de leur neiseceuvre dans les pratiques quotidiennes

d’évaluation des interventions de santé dans leccdels chapitres Il et Il1.

Le deuxieme chapitre nous a permis d’examiner ¢egroverses philosophiques que souleve
le choix de la perspective de I'évaluation des gj@a santé que permettent obtenus par deux
dispositifs de compensation du handicap : I'hormatee croissance chez I'enfant non
déficitaire et les implants cochléaires bilatérainez I'enfant présentant une surdité a la
naissance. Nous avons vu que le caractere congémitaces deux incapacités et
lirréversibilité des conséquences des deux intgigas favorise la survenue d’un

phénomene d’adaptation des préférences qui gémeddamme moral pour I'évaluateur : le

193 platon évoque cette double exigence au sujet dmn&overse philosophique sur la substance deel'Et
tandis que Parménide défendait I'idée d’'une permemeabsolue de I'Etre, Héraclite défendait au comr
I'idée d’'une impermanence compléte de I'Etre agtile plus souvent résumé autour de la célébreuigrron

ne se baigne jamais dans le méme fleuvRowr Platon, I'élaboration d’'un discours rationmécessite que I'on
mobilise I'une et l'autre de ces positions. On rutppas penser le monde qui nous entoure, et gLeres
mouvement, sans accepter I'idée de devenir et dsatige. De méme, on ne peut pas étre rationiersrefuse

de considérer qu'il existe des concepts qui tramdeet I'apparente fluctuation du monde sensible. En
l'occurrence, si I'eau du fleuve dans laquelle je baigne n’est jamais, littéralement, « la mémkdée du
fleuve, elle, existe bel et bien. (Platon, le Sefghied. Garnier Flammarion)

104 cest également ce que Scanlon semble indiquequtit explique que le rejet de I'utilitarisme neut pas
passer par une mise a I'écart de principe, maisapaconnaissance de sa puissance, qui est yreaigée de
son dépassement.L'utilitarisme occupe une place centrale danptéosophie morale de notre temps. Ce n'est
pas le point de vue que la plupart des individugggge ; certainement un trés petit nombre se réelait de
I'utilitarisme d'acte. Mais pour une beaucoup pirande partie d'entre eux, c'est la position vaguelle ils se
trouvent eux-mémes acculés quand ils tentent deedtame référence théorique a leurs convictionggéis. A
I'intérieur de la philosophie morale, I'utilitarisenreprésente une position contre laquelle il fatter si on veut

la contourner »(Scanlon, 1982, p.103).
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choix des répondants proxys chargés d'estimer lauvales gains obtenus aurait donc un
impact déterminant sur les résultats de I'évalumatiBt, dans la mesure ou les individus
concernés pourraient s’adapter a leur incapaeiteéalleur qu’ils accordent a 'amélioration de
leurs capacités fonctionnelles serait moindre el @ue leur accorderaient des individus
issus de la population générale qui n’y sont papd.

Le caractére extréme du phénoméne d’adaptatiorpiddérences dans le cas de la surdité,
révele que I'économiste ne peut effectuer un cleoixcernant la perspective de I'évaluation
des gains en santé sans effectuer un jugementle \&ocial. En définitive, nous avons vu
qgue le choix de la perspective dépend de I'objedtifsysteme de santé. Si I'objectif du
systeme de santé est d’égaliser les capabilitégnivient alors de privilégier la perspective
des individus qui bénéficient de meilleures cagacfonctionnelles et qui font 'expérience
des opportunités que ces capacités fonctionnadi@sdffrent au quotidien. Au contraire, si
I'objectif du systéeme de santé est d'égaliser lemnces de bien-étre, il peut étre justifié de
centrer I'évaluation sur la perspective d'individgsi souffrent de I'incapacité, sur laquelle
porte l'intervention, pour identifier les conditiord’émergence du phénomene d’adaptation
des préférences qum fine, favorise leur bien-étre.

Nous nous sommes en effet interrogés sur la cancil entre certaines ressources
fondamentales, telles que I'éducation, I'acces a aetivités de loisir ou a des activités
artistiques etc., et les facteurs d’adaptationgégrences, ce qui nous a conduit a proposer
d’élargir le périmetre de I'évaluation de telleteogue I'on puisse comparer des interventions
non médicales permettant de favoriser I'acquisititnces ressources fondamentales. Pour
poursuivre dans cette voie, il était cependant sexiee de distinguer : d'une part, les
ressources fondamentales dont la juste répartidbans la population reléeve de la
responsabilité de la collectivité ; d'autre paeljes qui sont du ressort de la sphére privée de
I'individu. Nous avons alors proposé de nous appsaye les principes de justices qui sont
avancés par Fleurbaey dans son article intiEgéal Opportunity or Equal SocidDutcome
(Fleurbaey M., 1995). Nous avons ainsi considéelgicollectivité était justifiee de financer
une intervention de santé dés lors qu’il était déimo qu’une incapacité avait un impact
significatif sur les réalisations sociales fondatakss de l'individu et que lintervention
pouvait efficacement réduire ces inégalités.

Les conclusions que nous avons pu tirer dans leeaiece chapitre dépassent le périmétre de
ces deux interventions de santé. Elles pourraifettezement s’appliquer a I'évaluation de
'ensemble des dispositifs de compensation du ltapdi elles pourraient méme étre

pertinentes dans le cadre de I'évaluation d’'intetieeis médicales en général. Il serait en
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effet possible d’évaluer 'ensemble des intervergionédicales en termes d’égalisation des
capabilités, d’égalisation des chances de bienektren termes d’égalisation des réalisations
fondamentales sociales. Et ce, dans la mesure @mme nous l'avons rappelé dans
I'introduction générale, un état de santé minimwtnla condition de possibilité qui permet de
jouir des autres biens, de méme qu’elle est la iiondde possibilité des opportunités de
fonctionnements.

Enfin, le troisieme chapitre nous a permis de nenta faisabilité de I'évaluation des
interventions de santé fondée sur une approchke pavenu équivalent-santé dans l'aide a la
décision en matiere de définition du périmetre dems remboursables. L’objectif était
d’examiner comment I'économiste pouvait concrétenaetapter ses méthodes d’évaluation
de telle sorte qu’il puisse proposer aux décideles conclusions qui soient conformes a
d’autres modeles de justice sociale qu'utilitasste

Nous avons constaté que cette approche n’'impligpas de disposer de données
supplémentaires par rapport aux évaluations fondéesles approches classiques de type
colt/efficacité ou colt/QALY. La modélisation queus avons utilisée repose, certes, sur une
méthode de tirage relativement originale, justifige le choix d’'une perspectivex post
Toutefois, ces tirages ont été effectués en utilitss mémes données d’efficacité que celles
utilisées dans les modeles de Markov traditionnediet utilisés dans [I'évaluation
economique des interventions de santé. De mémeplds permettant d’estimer I'impact de
la mise en ceuvre des différentes interventiondesurevenus équivalent-santé de I'ensemble
des individus (patients et contribuables) sont Isingis a ceux mobilisés dans les analyses
colt/efficacité ou codt/utilité dés lors qu’ellesns réalisées dans une perspective dite
« sociétale ». Les seules informations particulienee nécessite I'approche par le revenu
équivalent-santé concernent les préférences desidad en matiere d’arbitrage revenu
versusparfaite santé, ainsi que des informations sungact de la maladie sur les revenus.
Nous avons cependant avancé I'hypothése selon llaqoes données ne sont pas plus
difficiles a obtenir que les données qu’utilisees Economistes pour évaluer I'impact d’'une
intervention sur la qualité de vie au moyen de esafutilité mesurés en population générale
par exemple dans le cadre de I'échelle EQ-5D.

Le principal résultat de cette étude est la dématish que l'approche par le revenu
équivalent-santé permet d’inclure la question dgarficement de l'intervention de santé dans
I'évaluation économique. Nous avons pu en effestaier que la condition sous laquelle les
traitements antihypertenseurs pouvaient étre jugféisients était la modification de la

participation actuelle des contribuables aux dégewle I'assurance maladie des lors que les
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décideurs choisissaient d’adopter un fort degré&et&ion aux inégalités. Il est vrai qu’'une

telle conclusion ne peut pas avoir de conséqugmedisjues sur les modalités de financement,
dans la mesure ou celles-ci sont réparties entie l&s individus pour une enveloppe globale
comprenant le financement de I'ensemble des dépatesdassurance maladie. Toutefois, il

nous semble que cette information permet de metirexergue les arbitrages que doivent
nécessairement effectuer les décideurs publicsiieigttent en concurrence les intéréts des
uns (en I'occurrence les individus qui souffrerttygiertension essentielle) et ceux des autres

(les contribuables dont les revenus sont les plilmefs).

Les travaux qui sont présentés dans le cadre dissctiapitres pourraient chacun faire I'objet

de développements ultérieurs. Il serait par exenipléressant de mettre en ceuvre les
propositions méthodologiques qui sont avancées dandeuxieme chapitre au sujet de

I'évaluation de I'hormone de croissance et/ou degslants cochléaires bilatéraux, ou au sujet
d’autres interventions de santé présentant undé@raiique similaire.

De méme il serait utile de mener d’autres évalunationdées sur une approche par le revenu
équivalent-santé pour tester sa faisabilité autsdjautres interventions de santé, en

particulier celles qui ne permettent pas d’évigeslirvenue d’'une maladie mais qui permettent
d’améliorer la qualité de vie et/ou I'espérancevie des individus qui en sont atteints (en

I'occurrence les traitements antihypertenseurs paeient d’éviter la survenue d’événements
cardiovasculaires). De telles évaluations soulévamteffet des enjeux meéthodologiques

importants car I'utilisation du concept de revemguigalent-santé, qui s’appuie sur les

préférences des individus pour la parfaite santée pguestion lorsqu’il s'agit d'évaluer

I'intérét d’'une amélioration partielle de I'état dante.

L’objectif de ce travail était de donner davantatge visibilité aux diverses possibilités
qu’'offre I'évaluation économique en matiére de @ compte de principes de justice, afin
gue les acteurs de I'évaluation puissent fourni @écideurs des résultats qui soient adaptés
aux valeurs que la collectivité souhaite appligeermatiere d’allocation des ressources en
santé.

Il semble toutefois nécessaire de souligner qumite a disposition d’outils permettant de
prendre en compte ces différents principes decgistociale, comme le propose notamment
I'approche par le revenu équivalent-santé au slyedegré d’aversion aux inégalités, accroit
la responsabilité du décideur lorsqu’il s’agirasdamer de tels choix de valeurs. En ce sens |l

existe bien une dimension éthique dans le trawail’@conomiste puisque celui-ci favorise
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I'explicitation et la cohérence des critéeres quusstendent la définition du périmeétre des

soins remboursables. Les interactions entre étletjg@eonomie sont donc bien réciproques.
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Annexes

Table 15 Impact of the diseases on the SAH — fulsgmation

SAH SAH SAH
(Model 1) (Model 2) (Model 3)
hypertension -3.125%** -1.952** -1.316
(0.936) (0.942) (0.939)
angina -6.088** -5.378** -5.055**
(2.393) (2.385) (2.367)
myocardial infarction -6.254*x* -5.506** -5.719%+*
(2.244) (2.231) (2.207)
heart rythm disorder -3.326*** -3.179* -2.876**
(1.248) (1.237) (1.225)
stroke -7.200** -6.556** -6.837**
(2.942) (2.906) (2.879)
arteritis -5.025* -4.590* -4.303*
(2.596) (2.567) (2.551)
varicose vein 0.773 1.021 0.892
(1.352) (1.346) (1.332)
hemorrhoids 2.129 2.290 2.230
(1.424) (1.414) (1.399)
bronchitis -4 578** -3.366*** -2.772%
(1.187) (1.187) (1.191)
asthma -3.294%** -3.517%** -3.177**
(1.205) (1.195) (1.187)
angine 0.741 0.526 0.210
(2.213) (2.190) (2.171)
sinusitis -4.064** -4.222%** -4.041%*
(1.076) (1.065) (1.055)
nasopharyngitis 2.042* 1.140 0.802
(0.913) (0.910) (0.902)
allergic rhinitis 1.391 0.656 0.378
(1.030) (1.023) (1.014)
otite -0.416 -0.882 -0.200
(1.694) (1.688) (1.677)
deafness -2.565** -1.416 -1.568
(1.077) (1.097) (1.086)
glaucom 1.221 1.455 1.100
(2.571) (2.544) (2.519)
cataract -3.389* -2.480 -2.652
(1.766) (1.776) (1.757)
caries 0.222 -0.226 -0.178
(0.747) (0.751) (0.744)
ulcer -2.456 -2.343 -2.273
(1.982) (1.962) (1.944)
acid reflux -0.550 -0.170 -0.045
(1.156) (1.145) (1.135)
gastralgia -2.023* -2.067** -1.870*
(1.045) (1.033) (1.023)
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colite

hepatitis

lumbago

arthrosis of the knee

arthrosis of the hip

urinary infection

menstrual disorders

menopause troubles

overgrowth of the prostate

diabetes

malfunction of thyroid

cholesterol

depression

anxiety

Parkinson’s

migraine

Alzheimer’s

epilepsy

eczema

psoriasis

handicap

infirmity

cancer

age_cont

age_cont2

-1.683
(1.294)

-7.560%*
(3.435)

-4.748%
(0.731)

-4.068**
(1.042)

-7.325%%
(1.396)

-0.843
(1.475)

-4.273%
(1.781)

-4.987**
(1.931)

0.650
(2.755)

5573k
(1.251)

-6.467%
(1.575)

-3.231 %
(0.934)

-9.972%%
(1.140)

-3.710%
(0.776)

-1.515
(5.769)

-1.001
(0.943)

-10.416
(8.502)

-4.173
(3.285)

-2.393*
(1.342)

-1.111
(1.616)

-11.307%+
(2.028)

-6.203**
(2.745)

-11.071%%
(2.044)

-1.879
(1.284)

-6.913*
(3.421)

41275
(0.729)

-2.821 %
(1.054)

-6.530%+
(1.385)

-1.479
(1.473)

-5.280%*
(1.786)

-3.765*
(1.938)

1.119
(2.745)

-4.672%
(1.242)

-6.064
(1.573)

-2.414%
(0.941)

-9.433%+
(1.136)

-3.424%
(0.770)

-0.464
(5.698)

-1.626*
(0.952)

-10.650
(8.407)

-3.747
(3.263)

2,779
(1.333)

-1.559
(1.598)

-10.588*+
(2.012)

-5.680**
(2.717)

-10.469*+
(2.025)

-0.362%+
(0.101)

0.002*
(0.001)
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-1.965
(1.271)

-5.987*
(3.389)

-3.970%
(0.723)

-2.333%
(1.049)

-6.402%
(1.371)

-1.266
(1.458)

-4.853%
(1.772)

-3.798*
(1.919)

0.616
(2.716)

-3.589%*
(1.244)

-5.704%*
(1.559)

-2.146%
(0.933)

-9.086%**
(1.125)

-3.429%
(0.765)

-0.035
(5.641)

-1.621*
(0.943)

-10.682
(8.318)

-3.553
(3.231)

-2.520*
(1.320)

-1.606
(1.583)

-10.077*+
(1.994)

-4.928*
(2.706)

-11.208%+
(2.008)

-0.266%*
(0.102)

0.001
(0.001)




male 0.167 0.366
(0.667) (0.676)
equiv.Inc< 875€ -2.982%* -2.350**
(0.918) (0.913)
equiv.Ince [875-1290] -1.737** -1.545*
(0.876) (0.867)
equiv.Inc> 1800 0.662 0.698
(0.885) (0.876)
marital life -0.207 -0.382
(0.685) (0.684)
children 0.484 0.519
(0.731) (0.726)
no diploma -3.119* -2.427*
(1.283) (1.272)
primary school certificate -1.445 -1.251
(1.302) (1.289)
“prevet” (=GCSE) -2.112%* -1.992**
(0.930) (0.921)
university € 3 years) -0.265 -0.245
(1.156) (1.144)
university & 4 years) -1.136 -1.803
(1.108) (1.100)
other diploma + -18.214* -19.165**
(9.594) (9.496)
national Health Ins. only -1.869 -1.396
(1.274) (1.265)
CMU only -0.791 -0.401
(1.403) (1.394)
smoker -2, 417
(0.697)
alcohol — no risk + 2.673%*
(0.700)
alcohol-risky behaviour + -0.972
(1.477)
underweight -0.203
(1.673)
overweight -1.693**
(0.731)
obese -5.083***
(0.949)
severely_obese -6.510***
(1.932)
_cons 83.026*** 96.018*** 93.778***
(0.467) (2.452) (2.467)
N 2513 2513 2513
adj. R2 0.29 0.31 0.33
F 24.128 19.718 18.996
rmse 15.153 14.942 14.778

Standard errors in parentheses

*p<.1, ** p<.05, ** p<.01
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Table 16 : Number of events that occur with strategB at least once during the 500 draws

Fatal CHD
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Table 17: Number of events that occur with strategyC in the I*-line treatment (monotherapy) at least once duringhe 500 draws
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Table 18: Number of events that occur with strategyC in the 2'-line treatment (bitherapy) at least once during tke 500 draws

Strategy C with Bitherapy
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Table 19: Number of events that occur with strategyC in the 3%-line treatment tritherapy) at least once during the 500 draws

Strategy C with Tritherapy
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Table 20: Number of events that occur with strategyp in the 1* -line treatment (monotherapy) at least once duringhe 500 draws
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Table 21: Number of events that occur with strategyD in the 2'%line treatment (bitherapy) at least once during tke 500 draws

Strategy D with Bitherapy
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Table 22 : Number of events that occur with strateg D in the 3%-line treatment (tritherapy)
at least once during the 500 draws

Strategy D with Tritherapy
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Table 23: Data source of cardiovascular events witktrategies B, C and D

Strategy B Strategy C* | Strategy D
Coronary | Risk expectations Laurier and al., 1994* Lawet al, Lawet al,
heart Occurrence of myocardial infarction for | 2009 2009
disease patients with history of CHD
(CHD) (PREVENIR, Bouhanick, 2006)*.
Nota bene CHD include myocardial
infract and angina.
For the distribution between the two
events (Marques-Vidal, 2000,
Ducimetiére 2001; Cf. Table 24)
Hospitalisation | 100% Idem strategy | Idem strategy
Death Marques-Vidal, 2000; Ducimetiére, 2001 B B
Cf. Table 24
Stroke Risk expectations Wolf and al., 1991 Lawet al, Lawet al,
(Framingham model) 2009; Reboldi | 2009; Reboldi
et al.2008 et al.2008
Hospitalisation | 100% Idem strategy
Death PREVENIR, 2006 B
The probability of dying from a stroke is
0,28.
Heart Risk expectations Kannel and al., 1999* Sciarretth al. | Sciarretteet al.
failure 2011 2011
Hospitalisation | CHU Reseau, 2010 Idem strategy | Idem strategy
PMSI GHM data (HAS, 2009) B B
Death Ho and al. (1993)*
Nota beneThis probabilities increase
with time: cumulative risks (monthly and
annual rate) have been computed with
Miller risk equation depending on the
gender and the age (30, 60, 70 or 80 years
old).
Renal Risk expectations UKPDS38 (1998)* Strippoliet al. | Strippoliet al.
failure Nota bene Renal failure can only occur | 2005 2005
for patients with type 2 diabetes.
Probabilities were estimated on a three
year horizon time, the Miller formula was
used to estimate the probabilities on 1
year horizon time.
End-stage- | Risk expectations UKPDS38 (1998) Strippoliet al. | Strippoliet al.
renal Nota bene End-stage-renal-failure can | 2006 2006
failure only occur for patients with renal failure
Probabilities were estimated on a three
year horizon time, the Miller formula was
used to estimate the probabilities on 1
year horizon time.
Death UKPDS 38, 1998. Idem strategy | Idem strategy
The probability of dying death from end; B B
stage-renal-failure is about 0.13% for
men and women.

Source: HAS, 2012

19 The effectiveness of bitherapy and tritherapy assessed in the HAS’s model in multiply the rekatiisk
associated with each class of drug in monotherajis methodological choice is justified with theployheses
of a correlation between the decrease of artet@bd pressure and the decrease of cardiovasculabigro
mortality (Lawet al, 2009; Prospective Studies Collaboration, 200ffediiveness of tritherapy was computed
for an average of every tritherapy available in Enrench market share accordingly to their distidoutin the
prescribing practices.
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Nota bene: The symbol * show that risk expectations are edtichan the HAS’s model on the base on risk
equations, which means that probabilities are &ejuen individual characteristics. When risk equadi were
not available, the data are coming from literatumd are not adjusted on individual's charactesstic

Table 24 Repartition of myocardial infarction, anga and fatal CHD (Marques-Vidal, 2000, Ducimetiere
2001)

Fatal coronary heart disease Myocardial infract Argor
Male 29% 24% 47%
Female 16% 37% 47%

Source: HAS, 2012

Table 25 Relative risk of cardiovascular event foeach class of antihypertensive treatment versus pabo

Strategy Treatment I\_/Iyocar_dlal Stroke Heart failure Rgnal End-stqge-
infarction Failure renal-failure
Law 2009 Law 2009 Scz'grlrgtta Stz”(g’é’g“ Strippoli 2006
B Placebo (ref) 1 1 1 1 1
ACE 0.83 0.78 0.71 0.52 0.6
[0.78;0.89] [0.66;0.92] [0.58;0.84] [0.31;0.88] [0.39;0.93]
C ACE DIU 0.71 0.48 0.42 0.52 0.6
— [0.59;0.87] [0.35;0.66] [0.27;0.6] [0.31;0.88] [0.39;0.93]
Ic 0.85 0.66 0.83 1 1
[0.78;0.92] [0.58;0.75] [0.67;0.99] [1;1] [1;1]
D IC ACE 0.57 0.41 0.59 0.52 0.6
— [0.37;0.88] [0.29;0.56] [0.39;0.83] [0.31;0.88] [0.39;0.93]
Cand D,
after a BB ACE 0.74 0.65 0.62 0.52 0.6
CHD or — [0.61;0.91] [0.46;0.91] [0.37;0.94] [0.31;0.88] [0.39;0.93]
HF
Cand D Tritherapy 0,62 0,34 0,39 0,56 0,74
[0,35-1,14] [0,20-0,57] [0,19-0,70] [0,36-0,89] [0,61-0,92]

Source: (HAS, 2013)

The table as to be read as followingExample for column « myocardial infarction » dividuals who are
controlled with ACE inhibitors (strategy C) are % less likely than individuals who are controlieih the
placebo to experience myocardial infarction.

Table 26 Probability of controlling high blood presure: data

Initial arterial blood pressure (mmHg) Arterial blo od pressure target  Proba N(moy,SD)

Monotherapy :

150 140 0.4316

160 140 0.0000

180 150 0.0000

Bitherapy :

150 140 0.9921

160 140 0.6409

180 150 0.2209

Tritherapy (resistance) i Not available in the HA_S
modebP> p=1 (hypothesis)

Source: HAS, 2012 (Lawet al, 2003 and Waldet al, 2009)

Note: This table must be read as following. The probgbitif controlling high blood pressure for an initia
arterial blood pressure of 150mmHg is 0.43 with@natherapy. Individuals who cannot be controllethwtiis
monotherapy try a bitherapy, and in that case ptiobability of controlling high blood pressure isoait 0.99.
Those who cannot be controlled with biotherapy ten controlled by tritherapy and the probability khe
controlled in that case is 1.
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Table 27 Comparison of utility level associated wiht cardiovascular events in technology assessment
reports about antihypertensive treatment and renaldisease management produced by NICE

Cardiovascular events that could be prevented| Utilities data used to compute QALY | Proxy to
with HTA treatment by NICE estimate WTP
Heart failure gﬁﬁvzt;served in the 0,71 (Harvard CE Registry, ref 264) Angina
Unstable angina (first 6 | observed in the 077 Angina
mounth) survey '
Post unstable angina - 0,80 Angina
Stroke - 0,63 (Statins model) Stroke
- 0,76 (first 6 mounth) (Statins model] M yoca}rdlal
Myocardial infarction mfarctlon_
0,88 (post) (Harvard C 6 mounth E | Myocardial
) Registry) infarction
Renal failure not observed in the | 0,734 (australian study, Cf. Mowatt | Angina
survey 2003 ; Gonzalez-Perez 2005)
0,603 (de Wit, Cf. Mowatt 2003 ; Stroke

End-stage-renal-failure -

Gonzalez-Perez 2005]

Source: NICE, 2011

Table 28 Distribution of antihypertensive treatmentprescriptions in France

Individuals with hypertension

(prevalence)

Number 2010%
Total of 59602070  100,0%
prescriptions
BB 11 066 953 18,6%
CA 9741 133 16,3%
ARAII 8 146 557 13,7%
DIU 7 472 633 12,5%
ACE 5480 876 9,2%
Central 2739518 4,6%
Aliskiren 384 795 0,6%
Bitherapy with 1 601 092 27%
small dose
ARAII+DIU 7 719 564 13,0%
ACE+DIU 2 265989 3,8%
BB+DIU 329 412 0,6%
ARAII+CA 1199 857 2,0%
ACE+CA 862 565 1,4%
BB+CA 468 945 0,8%
Alisken+DIU 116 009 0,2%

Individuals with hypertension

(incidence)
2009% Number 2010% 2009%
933 117 100,0%
18,7% 146 434 15,7% 15,8%
16,7% 150 996 16,2% 16,0%
13,8% 224 156 24,0% 24,5%
12,8% 86 332 9,3% 10,2%
9,2% 130 125 13,9% 13,3%
4,9% 24 406 2,6% 2,9%
0,1% 15 966 1,7% 0,7%
3,0% 30 906 3,3%
13,3% 66 488 7,1% 7,4%
3,9% 18 019 1,9%
0,3% 4904 0,5%
1,4% 14 484 1,6% 1,3%
0,8% 14 769 1,6% 0,8%
0,8% 3649 0,4% 0,4%
- 1426 0,2% -

Source: HAS, 2012 (data are coming from Thalés dabase)
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Table 29 Assessment of daily costs of antihyperteus treatment'®

Class of drugs Daily cost (EUR) Minimum cost Maximm costs
Monotherapy

DIU 0.26 0.07 0.50
BB 0.32 0.12 0.64
CA 0.35 0.14 0.86
ACE 0.30 0.11 0.67
ARAII 0.50 0.27 1.36
IR 0.82 0.82 0.82
Bithérapie

BB+DIU 0.31 0.19 0.57
ACE+DIU 0.33 0.17 1.36
ARAII+DIU 0.48 0.28 0.75
IR+DIU 0.82 0.82 0.82
CA+DIU 0.62 0.21 1.36
BB+ARAII 0.82 0.39 2.00
BB+CA 0.74 0.12 1.08
BB+ACE 0.63 0.23 1.31
CA+ACE 0.60 0.37 0.75
CA+ARAII 0.53 0.40 0.56
Trithérapies

ARA I+ CA+DIU 1.62 1.61 1.62
ARAII_DIU+BB 0.80 0.40 1.40
ARAII_CA+BB 0.85 0.52 1.21
DIU_CA+BB 0.94 0.34 2.00
DIU_ACE+BB 0.65 0.29 2.00
DIU_IR+BB 1.15 0.95 1.46
CA_ACE+BB 0.93 0.49 1.39
BB_CA+IR 1.56 0.94 1.90
DIU_ACE_CA 0.68 0.31 2.23
DIU_CA_ACE 0.92 0.32 2.03
DIU_IR_CA 1.18 0.96 1.69
DIU_CA_ IR 1.44 1.04 2.18

Source: HAS, 2012

1% The daily costs of each class of drugs were asdemscording to prices of each pharmaceutical ymisdin
2010 ‘http://www.codage.ext.cnamts.fr/codif/bdm_it/indehp?p_site=AMEL) adjusted on the distribution of
each pharmaceutical product in the market sharferamce (bases LMPSO, IMS Health) and adjusted ¢o th
defined daily dose (http://www.whocc.no/atc_ddd eixi).
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Table 30 Costs of medical care induced by cardioveslar events: hospitalizations and follow up’’

Events Cost for the national health Out-of-pocket
insurance in € in €
Hospitalization cost for non fatal Stroke 5366,6 -
Hospitalization cost for fatal Stroke 6253,6 -
Hospitalization cost for non fatal Heart Failure 4607,3 -
Hospitalization cost for fatal Heart Failure 5446,9 -
Hospitalization cost for non fatal Ml 51147 -
Hospitalization cost for non fatal Angor 3640,5 -
Hospitalization cost for fatal CHD 6241,7 -
Hospitalization cost for recurrent Ml (non fatal) 5256,0 -
Hospitalization cost for recurrent Ml (fatal) 5901,4 -
Follow-up cost per cycle (excl drugs), no histoagients 112,4 121,4
Follow-up cost per cycle (excl drugs), diabete$eéis 591,4 121,4
Follow-up cost per cycle (excl drugs), renal digeas 591,4 121,4
patients
Follow-up cost per cycle (excl drugs), ESRF patent  61266,0 -
Follow-up cost per cycle (excl drugs), post-HF 4406,0 -
Follow-up cost per cycle (excl drugs), post-stroke 6506,1 -
Follow-up cost per cycle, post-CHD 3893,9 -
Follow-up cost per cycle, post-CVD 6506,1 -

Source: HAS, 2012

Note: There is no out of pocket expenses excephfee kinds of patients (no history patients, diab patients,
renal disease patients - and among them, onhjhfiset who have no complementary insurance that s@eerof
pocket expenses). Indeed, the other patients besdtey their cardio vascular event, to the “loilget disease”
category (ALD) and all their expenses are covefethb national health insurance.

Table 31 Participation to health insurances expentlires in France depending on individual's income
index quintile

Levies for the CSG Compulsory Premiums paid | Total household
funding of the (taxes) impositions to private contributions
national health paid by insurance

insurance household

Raw Adjusted | Raw Adjusted | Raw Adjusted | Raw Adjusted | Raw Adjusted
data by data by data by data by data by

structure structure structure structure structure

of age of age of age of age of age
Total 12 12 59 59 72 72 28 28 100 100
Income
quintile
before taxes
1 4 4 14 14 18 18 19 19 37 38
2 5 6 30 32 36 38 26 26 62 64
3 7 8 51 51 58 59 29 29 87 88
4 10 9 69 68 79 77 32 32 111 109
5 35 34 132 130 167 164 36 35 203 199

Source: DREES, 2005

Note: We use the column “compulsory impositionsdpiay household” and data “adjusted by the structdre
age”. The participation of individuals to healthperditures is estimated as follows: the index dasedt to all
impositions is 356 (18+38+59+77+164). For individuaho belong to the first quintile of the distrttmn of
income (before taxes), their contribution is thesasured by (18*100)/356=5.05%.

197 Costs of hopsitalization related to cardiovasce@ents were assessed with French data of PMSI9)200
adjusted on the number of hospitalizations visEBICC 2008). Costs of follow up related to cardiaudar
events were assessed on the ground of data probigléde National Health Insurance computed by ¥alli
(2006).
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Table 32 : Cost and effectiveness of each stratefpr a 65 years old man with 150 mmHg arterial blood

pressure

Strategy

Mean total costs
[95% CI]

Mean life years gained [95% CI]

IEC-IEC+DIU-tri

9005 [8990 ; 9021]

12,338 [12,32712,349]

DIU-DIU+IEC-tri

9041 [9026 ; 9057]

12,341 [12,3302,353]

IEC-IEC+ICA-tri

917819164 ; 9191]

12,380 [12,3692,392]

ICA-ICA+IEC-tri

92429228 ; 9257]

12,384 [12,3742,395]

DIU-DIU+ARAII-tri

9252 [9227 ; 9276]

12,344 [12,33212,356]

ARAII-ARAII+DIU-tri

9321 [9296 ; 9345]

12,344 [12® ; 12,355]

ICA-ICA+ARAII-tri

9369 [9346 ; 9393]

12,314 [11,9812,683]

DIU-DIU+BB-tri

9384 [9366 ; 9402]

12,308 [12,2972,319]

ARAII-ARAII+ICA-tri

9388 [9365 ; 9412]

12,331 [12/® ; 12,343]

BB-BB+DIU-tri

9521 [9503 ; 9540]

12,284 [12,2732,295]

DIU-DIU+ICA-tri

9634 [9619 ; 9650]

12,349 [12,33712,360]

ICA-ICA+DIU-tri

9675 [9659 ; 9690]

12,345 [12,338.2,356]

IEC-IEC+BB-tri

9811 [9794 ; 9828]

12,272 [12,2612,283]

Placebo

99239906 ; 9 940]

12,02 [12,01 ; 12,03]

BB-BB+IEC-tri

10 003 [9 985 ; 10 020]

12,250 [12232,261]

ICA-ICA+BB-tri

10 175 [10158 ; 10192]

12,281 [12@7 12,292]

ARAII-ARAII+BB-tri

10 180 [10154 ; 10206]

12,283 272 ; 12,295]

BB-BB+ICA-tri

10 270 [10 252 ; 10 287]

12,262 [182; 12,273]

BB-BB+ARAll-tri

10 298 [10 272 ; 10 325]

12,254 [212 ; 12,265]

Source: HAS, 2012
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Ethique et évaluation économique dednterventions de santé en vue d’'une définition du

périmetre des soins remboursables

Les développements récents en économie du bienedétveent la voie a des meéthodes

d’évaluations reposant sur d’autres modeles dec@ussociale que [I'utilitarisme. Lel
faisabilité dans les pratiques quotidiennes d’étabm des interventions de santé p
guestion : I'objectif de cette thése est de contila y répondre. Pour cela nous nous son
intéressés a trois cas pratiques.
L’objectif du Chapitre | est de comparer les métilodies d’évaluation de trois agenc
publiqgues d’évaluation, le NICE (Grande-BretagneQWiG (Allemagne) et le KCE
(Belgique), pour identifier les positions en mati@te justice sociale qui en découlent.
Chapitre Il propose d’étudier le dilemme moral guescite le phénomene d’adaptation
préférences dans I'évaluation de deux disposigfs@mpensation du handicap. Trois opti
sont avanceées résoudre ce dilemme, elles s’appsuenes théories égalitaristes de la jus
sociale. Enfin, le Chapitre Ill démontre la faid@éide I'approche revenu équivalent-sar
développée par Fleurabey, dans l'aide a la décipioblique, au sujet des traiteme
antihypertenseurs en prévention primaire.

Mots clés évaluation des interventions de santé, justictats aide a la décision publique, éthiq
évaluation colt/bénéfice, égalitarisme, adaptadiEmpréférences

Ethics and health economics evaluation in the coxiteof decision-making abou
reimbursement of health technologies by the natibh&alth insurance

Welfare economics encompasses other public chdieeries besides utilitarianism, ik
egalitarian social justice theory. Whether theseremmic frameworks provide practical toc
that could be used in health technology assessimemt ongoing debate, and this study a
to contribute to answering this question.

The goal of the first chapter is to review healtioomics evaluation guidelines and comp
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Wales), IQWIG (Germany) and KCE (Belgium) - anés$sess what social justice principl
are implied by their respective methodological clesi The second chapter studies the m
dilemma raised by adaptive preferences in growttmome treatment and bilateral cochle
implants. Three options, grounded on egalitariagigbjustice theories, are put forward

solve this dilemma. The objective of the third ¢eeps to provide evidence about t
feasibility of assessment based on the equivalecbme approach, developed by

Fleurbaey, in the context of public decision-makifgr this application, we focused ¢
antihypertensive treatments in primary prevention.

methods from three national health technology assest agencies - NICE (England a[ld

Key words: Health technology assessment, Social choice thdeuplic decision-making, Ethic
Cost/benefit analysis, Egalitarism, Adaptive preferes
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