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un fardeau du traitement pour le patient. Le fardeau du traitement est associé a
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patients., 8 T A E A A @ EhéEeéfail de Advéopperdesoutils pour évaluer le fardeau

du traitement.
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chez des patients souffrant de maladies chroniquesle TBQ. La validité et la fiabilité

de cd instrument a été évaluéeen France, aupres de 502 patients ambulatoires et

hospitaliseés.
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Le fardeau du traitement est étroitement lié au contexte du patient, en particulier au

systeme de soins auquel il apparent. Afin de développer des instruments permettant

de compaer le fardeau entre différents pays et contextes de soins, nousavons dressé

une liste exhaustive des composantes du fardeau du traitemenA O AT OO0 A8 OT A
qualitative. Cette étudeh O7 AT EOi A U 1 8 A EAvbligue @B palieOET E1
vivant dans 34 pays différents Elle nous a permis de créer une taxonomie du fardeau

du traitement utilisable quelque soit le pays, le traitement ou la maladie du patient.

Nous avonssaisil 8 | BBDT 0001 E Oiqualkdiive AelgtatuA taille @ddritrvailler

sur le conaept de saturation des donnéesNous avons réalisées simulations de Monte

Carlo pour réarranger les données obtenueprécédemmert A/ EET A8 AOOEI AO 1 A
saturation des données. Ce travailnous ® A Ol EO A A Aidaditdde aifeentds 6 A /£
stratégies de recrutement dans les études qualitatives, décrites dans liétérature.

Nos travaux ont permis de définir le concept de fardeau du traitement et de développer
les premiers outils pour le mesurer. Les prochaines étapesonsisteront a développer et
evaluer des programmes thérapeutiques efficaces minimisant ce fardeau.



Abstract

As chronic diseases are becoming more prevalent, their management strategies are
becoming more complicated. Patients are feeling increasingly burdened by their

OOAAOQI AT 608 4EEO AOOAAT 1T &£ OOAAOI AT OIt OADPOAC
affects treatment adherence, quality of life and outcomes. In order to take into account

this burden, clinicians and researchers needed tools to assess it.

Our first project was the development of the first tool to assess the burden of
treatment for patients with chronic conditions: the Treatment Burden Questionnaire
(TBQ). Validity and reliability of the tool was tested with 502 in- and outpatients, in
France.

Our second project was the adaptation of the TBQ in English by a forwarebackward
translation method. Measurement properties of the adapted instrument were assessed
online and involved 610 patients with chronic conditions from the United States,
United Kingdom, Canada, Australia and New Zealand.

4EA AOOAAT 1T &£ OOAAOI AT O dértext.AraiéntsAvibAsinilak x EOE
conditions and treatment regimens may have different burdens depending on their
education, culture, beliefs, social support, finarcial capacities, formal and informal
support resources, and healthcare contextThus, in our third project, we performed a
multi -country qualitative study using an online survey to describe and classify the
components of the burden of treatment across muliple countries and settings. This
study involved 1,053 patients, from 34 different countriesOur results may inform the
development of cross cultural instruments to measure the burden of treatment,
allowing comparison between countries and contexts.

Our fourth project took the opportunity of this large Web-based qualitative studyto
assess hw different sampling strategiesapproached data saturation by resampling the
data generated To our knowledge, this was the first study to use resampling
techniques for investigating a statistical demonstration of saturation within a dataset.
Our results might help researchers predict sample size in future qualitative research.

With our work, w e developed the first tools to assess the burden of treatment. Further
studies should now focus on interventions intended to mitigate the burden of
treatment to develop a Minimally Disruptive Medicine.
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1.Introduction

Le fardeau du traitement représente les contraintes liées a tout ce que fait upatient
pour se soigner: prendre des médicaments, faire des examens, consulter différents
meédecins, changer ses habitudes de vie... Ce fardeau du traihent est un phénomene
nouveau[], né deschangementsdu monde médical au cours des derniéres décennies.

AAT OAh 1 Aadies@lirdhigdefdudmbnteleRdéplud en plus de

Qu

47 00 A
patients sont multimorbides . Ensuite, I8 Al i 1 ET OAOET T AAO c@duAET ENOA
a proposer auxpatients des programmes thérapeutiques aux modalités de suivi de plus
en plus complexes Enfin, de par la spécialisation des soins, les patients multimorbides
0110 Oi OO6AT O POEO A1 AEAOCA DPAO AA 1 01 OEPI A¢

s oA s o~ AN

aspect AOOEAOI EAO AA 1 6ET AEOEAOS

Al GEAQeIA il AsOPAO AGET AOOI ACEITI PAAD ehAtvkdutdsi OAOAA
les interventions proposées au patient, et notamment leur accumulation. Nous
sommes donc face & une situation paradoxale ouil est possible queAA NOA 1 6871 1

demande & un patientpour se soigner,nuiseparfois plus asasantéNOS& ET1 T A. 1 6 Al i1

13



1.1. Maladies chroniques et multimorbidité

Les progres de la médecine ont changé le paysage meédical moderne. Par exemple,

avant 1920, lediabéte de typA ) T OAEO OT A [ Al AAEA 11 O0OAT 1T A
diagnostiqué, il décédat en quelques semainesLa déAT OOAOOA AO OmI A AA
transformé cette maladie autrefois aigle et fatale en maladie chroniqué?]. La maladie

AT OTTAEOA 1 OAEO OT A 1T Al AAEA AECI hfechddpar O 1 AO
le virus du VIH. Les progrésde la médecine permettent aux patients de vivre plus

longtemps avec une maladie chronique Nous observons @nc une augmentation de

leur prévalence Une étude observationnelle transversale réalisée a partir de 314
cabinets de médecinegénérale en Ecosse représentant 1,75&841 patients, a mis en

évidence que 42.2% (IC 95% [42.1 42.3]) des patients avaient au moins une maladie
chronique [3]. Et, « Mére Nature é&ant sans merci,avoir une maladie T ihmunise que

rarement contrA 1 A EAEO Ad Ab [4A AisiE ©s pétiens ot GaDvert

plusieurs maladies chroniques.

L A

La multimorbidité est définie comme «1 A /AEAE NOS6 DT DAOEAT O Ol E«

plus maladies chroniques» [5].DAT O 1 87 OOAA DOi 8% RECI96%A[R3 AE Qi
Z 23.2]) des patients avaient plusieurs(P2) maladies chroniques $8 AOOOA O i OOA
trouvaient des résultats sensiblement différents concernant la prévalence & la
multimorbidité [6-1Q ; ces différences pouvant venirde la difficulté a dénombrer le

TT1T AOA AA 1 Al AAEA J11ktadé&idefimtiand Endfploy@es Apbriedernple,
dansladéfiniDET T AA 186 %001 PAAT ' AT Ao AmuimoBidt® EAA . A
prend en compte en plus des maladies chroniques, les problémes psychosociaux et les

facteurs de risque somatiques).

14
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Figure 1: Nombre de maladies chroniques selon I'age du patient. Adapté de la source

(3l

Le principal facteur AA OEONOA Ado QA0 1@IYGRAIJ GAESAAAO DA
de 50 ans ont au moins une maladie chronique et la plupart des patiets de plus de 65

ans sont multimorbides (Figure 1)8 # ADAT AAT Oh A8 AOOO0A:Q)leEAAOAD
niveau socioéconomique (a prévalence de la multimorbidité chez les adultes vvant

dans des zones défavorisées économiquemesest égale a celle de patients de 115 ans

plus agés, vivant dans des zones favorisées économiquemefd) ; 2) les habitudes de

vie (tabagisme,alcool, etc.) et/ou 3) lesfacteurs personnels (obésité, etc.J13.

Les associations entre maladies ne sont pas aléatoires certaines maladies sont

as®ciées a des facteurs de risqueommuns, A AOOOAOG O1T 10 1T AO AT
maladies initiales [13. 5T A OAOOA OUOOi i AOGENOA AA Yn 1 00/
non-aléatoire de maladies chroniques a mis en évidece 3 groupes de maladies

15



associés: 1)les maladies métaboliques, cardiepulmonaires et cardiovasculaires; 2) les

001 OA1T A6 AA 16EOGIi AGoOh 1 AO OO1T OAI AO Al gEAOOD
ostéo-articulaires [14. Ces résultats concordent avec ceuxi 6 i & Bafnett et al.

(Figure 2)oul 61 1 OAOOIT O OdssodiatiohsAntreledn@ladied proches»
physiologiquement se compliguant lesunesles autres(maladie coronaire, insuffisance
cardiaque, hypertension artérielle etc.) ; et des associations entredes maladies ayant

des facteurs de risque communs (par exemplela démence complique rarement une

autre maladie, mais la plupart des patients déments présentent des

maladies « physiques») [15.

Percentage of patients s""g’ @
with the row condition & AN ST
who also have the - SO e Qf,\‘zf}\”g\,f ,}\L‘@e&‘o < Percentage Mean No of  Mean No of
column condition & & é>\°\\*°¢¥‘°.~<>"‘\ e.,_é‘s%q}‘\\@“ o @ whoonly conditionsin conditions in
& & Qfa‘z,\,z}“ & L& & & havetherow peopleaged peopleaged
‘ & N FE & PR condition* <65 years with 265 years with
row condition row condition
Coronary heartdisease e@ @ @ e @ Q 0 [5) 8.8 3.4 4.4
Hypertension e @ 0 @ Q @ @ a 21.9 2.5 3.6
Heart failure @ e e @ @ @ (4] 2.8 3.9 5.6
Al © 0Q20Q0Q-° 60 A8 58
Atrial fibrillation QY QOQOQD o 6.5 3.3 5.0
Diabetes 0 Q o 0QQ - 17.6 2.9 6.5
Ch betrueti a 14. 2.8 s
Ch cefrctie cooc0 QO e i
Painful condition @Q ©e Q0 © @ (10} e [5) 12.7 31 4.3
Depression Q e " 0 o Q@ @ @ [5) 25.4 2.6 4.9
Dementia QQ 0Q0000Q 5.3 4.1 4.6

* Percentage who do not have one of 39 other conditions in the full count
Comorbidity of 10 common conditions among UK primary care patients?

Figure 2: Associations entre maladies chroniques. A dapté de la source [15
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, @ugmentation de la prévalence des maladies chroniques est également liée a notre
AAPAAEOT U 1 AO AEACTI T OOENOAO8 ! OAA 161 O1 1 OOE
anomalies de plus en plus t6t, souvent a des stades asymptomatique€es anomalies

posent la question du seuil entre normal et pathologique. Sous la pression de

1 6ET AOOOOEANQ t Acdulerenedk Cubdissss, ebBtiathant | 6 ADDAOEOET 1
«maladies» j DOi  AEAAT OAlbnt I®diactele patdlapique est discutable.

Par exemple, lamodification de la définition ostéo-A AT OEOT I i OOENOA AA 1 ¢
de 0.5 points augmenterait le nombre de patients considérés comme maladede

6,780,600, aux Etats Uni§14.

, A EAEO AGAOI EO O AAGQ AA GAARA O Ao dEHdDe An

impact négatif sur la santé des patients et leur qualité de vie. Ainsi, sur les 57 millions

de déces qui se sont produits dans le monde en 2008, 36 millions, soit pres des deux

tiers, ont été dus aux maladies chroniques et principalement aux maladies
cardiovasculaires, aux cancers, au diabete et aypneumopathies chroniques[17. Outre

la mortalit¢, | A | O1 OEi T OAEAEOi A i CAI AT AT O O1 EI PA,
Une étude observationnelle auprés de 1,21103 patients de plus de 65 ansux Etats

Unis, a montré que | A D OT b hospbatidations Aéds a une prise en charge
ambulatoire inadéquate augmentait en fonction du nombre de maladies chroniques

du patient (OR= 7.5, 1IC95% [6.58.6] et OR=98.5 IC95% [86-1L12.7] pour les patients

avec respectivement 1 et 4 maladies chroniquedA i | PAOT U AAO@® 1T 6AUA
maladies chroniqueg [9]. De maniere évidente, un patient multimorbide est en moins

bon état de santézplus fragile- N O & O1T b dddmbrbide » Anais cela ne suffit pas

E

Qu

U Aogbl ENOAO AAOOA AOCI Al OAdddzicds patichts RuEigdis OA A
pistesexistent, Yq 11T OONOGS O1 oA ihuSidufs-Onalérie OBAEquA, seB d OT A
17



autres problemes de santé sont souvent sous diagnogjuésou sous traités [4, 19; 2) le

nombre de traitementsAO 1T A T 11 AOA ABET OA OAuBrehténi aleci 7 AE A /
le nombre de maladies [19 avec un risque iatrogene accruet 3) il est possible du fait

AA 1T 6AAAOI OI AGET INORA G ABI MAAGEMIT@ED 116 OEIT T OAE
étre observans D1 OO 1 & Alé 1Buksl traiferAents et arrétent des thérapeutiques

utiles.

$AOAT O 186AAAOT EOOCAI AT O AA 1A bDOi OAT AT AR Al
nécessaire deréfléchir aux raisons et solutions pour mieux appréhender la prise en

charge despatients avec des maladies chroniques.

1.2. Prise en charge actuelle des maladies chroniques
Comme évoqué précédemment, les maladies chroniques sont un phénomene
OAl AGEOGAT AT O 11 OOAAO AAT O T A TTTAA 1171 AEAAI 8
consultations médicales étaient relatives & des proimes aigusi T 1 8 AT EAO i OA
diagnostiquer la maladie afin de prescrire le meilleur traitement Ceci a forgé une
médecine centrée sur la maladie que ce soit: 1) lorsde la formation des médecins, qui
OADPI OA DOET AEPAI Al AT O 0OQGiOet le trat@Rid el nBEIEOA CA A

spécifiqgues 2) dans la prise en charge des patients,fragmentée entre plusieurs

médecins ou centreh AEAAQOT O81 AAOPAT O A3 0200 0OBAT 71 A
AAT O 1 600EI EOAQGETT AA OAATITIT AT AAGEITO AA b
maladie.

La formation des médeins est centrée sur la maladie[2] et | AO 1 6 AAAAT O

| 6AGEAOOOEOEOI 8 0AO AgAipiAh 11 00ONOGGEI O Ag,
encouragés et BIAEOT O 11T OONOGEI O i 1 Ol goRiBldsTeciCest@O 1 AO
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1 81 OE CEdrofancAai®i6A OOAE AT DtouN @& diagnbstids Astle meilleur
[27). Ainsi, les médecins sont encouragés a prescrirdes examenspour éliminer les
diagnostics dfférentiels de chaque symptémeet, une fois le diagnostic établi, a traiter
et prodiguer de multiples conseils de maniére exhaustive, parfois sans réfléchir aux

conséquences pour le patient.

De plus en plus de soins et pratigues médicales nécessitent umaut niveau de
technicité et de spécialisation. Pour assurer la meilleure prise en charge possible de
patients complexes et multimorbides, il est donc nécessaire de faire intervenir
plusieurs soignants. Cependant, des soins fragmerds entre plusieurs spécialistes
impliquent une coordination optimale entre les différents intervenants.
Malheureusement, cette coodination est souvent imparfaite Dans une étude
transversale portant sur 253 médecins et 1614 patients aux Etddsis, les médecins
Ai A1 AOCAEAT O 1 AT NOAO Ad ArD imporiaftd Qors @d AeursET /&l OI
consultations. Ces informations pouvaient étre par exemple, AA O O71 OO OAOO AGb 4
des comptesrendus AA AT 1T OO01 OAOQCET 1T O | Glesdd@ldhhatcBsEd@ Al E OA ¢
traitements. Les médecins comsidéraient que ces informationsinaccessiblesavaient un
effet négatif sur la santé des patients dans 44% des cas et paient retarder la prise en
charge des patients dans 59.5% des c§83., | OONOGGT 1 A@AI ET AEO bl 00
les relations entre ville et hdpital, seuls 1734% des patients avaient un compteendu
hospitalier lors de leur premiére consultation ambulatoire post-hospitalisation (5277%
a 4 semaineskt, pour ceux qui avaient un compterendu, les médecins estimaient
NO& OT A EIT mEhitOmahddéniel dans au moins 33% des cag24]. La

OAcCi AT OAGETT AAOG OTET O 1T A Adetcompieendu, masO OT ER
egalement les problemes de communication «directe» entre les intervenants, ce qui
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AOO U | 6 difidaigE bolir akéfer ou modifier les prescriptions A8 AOOOAO

médecins[25 (Figure 3).

l2aLRAdlrtarada
account what was done by
physicians in ambulatory care

Doctorvisit R2yQi
=== Patient takes the medication

% Ppatient stops the medication

| 2aLIAGEE AAD
communicate about what

Specialist 1 initiates

Al PRSI happened during
lphyléic'?;r?slarlvje :0? y X haKsNJ hospitalizations with other
] aware of this physicians
Different treatment initiation
physicians Exacerbation Hospitalizatior
GP o + L O
1
2
L 2
3 1

Medication Non Non adherence| | Medication is || New medication
initiated by adherence because stopped during| | initiated during
specialist 3 is because of patients hospitalization| | hospitalization
stopped by side effects believes it does
specialist 2 more harm
Patient has a than good
question, but Specialis8 X.dzi GKS| D R2Sa
specialist the GP| answers the not agree with

LI GASY
lj dzSa G A

R2SayQi
time to answer it

answer given by
specialist3

Figure 3: Comment le manque de coordination entre les médecins peut rendre le suivi
complexe. A partir d'un patient fictif caricatural .

Les recommandations de pratique clinigue ®nt définies comme « des propositions
développées méthodiguement pour aider le praticien et le patient a rechercher les
soins les plus appropriés dans des circonstances cliniques données[26]. Elles sont
Ai OAT T BpPi A0 PAO | OuUl OET OA OECi OOAOOA AA
un temps donné sur un probleme donné. Cependant, keur application a des patients

multimorbides réveéle leurs limites.
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La premiere limite vient de la maniére méme dont les recommandations sont

A1 OAT T BDbi A Opar I ABTAGODA Atiqu@ddE®éRidés, en particulier des essais
cliniques, sur une maladie donnée Or, les patients inclus dansces esais sont rarement
multimorbides [27]. Une revue des essais controlésandomisés publiés en 1992000 a

montré que le rapport entre le nombre de patents inclus et ceux évalués pour
éligibilité , pouvait A1 1 AO  E&OdCraitUdes comorbidités et traitements
concomitants [28]. En cardiologie, on estme que seulement 18% a 25% des patients

Ol OFEZAOCAT O AGET OGLEMOAODPAA AAR OA AOWO As@ssdlsl OA O
« clés» guidant leurs traitements [29]. Nous pouvons donc déjanous interroger sur les

preuves a notre disposition pour prendre en charge les patients multimorbides.

Ensuite, les recommandationsactuelles ne tiennent pas zou peu- compte des autres
maladies et traitements du patient. Un traitement recommandé pourrait étre moins
bénéfique, voire délétére, chezdes patients avec plusieurs maladies En étudiant les
possibles interactions entre les recommadations de pratique clinique pour le
OOAEOQOAT AT O AA 1 6ET Oasmaaddfiédudmmbn axdotickdOA A O
et al. a mis en évidence 247 interactions possibleentre maladies, entre maladies et
traitements ou entre plusieurs traitements. Les interactions entre traitements et
i Al AAEAO bpi OOAEAT O PAO AgAi bl A Ai1TAAOT AO

z A N 7

rAEOAT AT O AA 16AO0OEI A AEAU 1 A0 DAOHHI OO0

1 6

]

AZ

=~

A

interactions entre plusieurs traitements pouvaient concerner 1 8 OOEIT EOQAOQET 1

millepertuis dans le traitement de la dépressionet] AO OOAEOAI AT OO AA
cardiaque [30].! 1 8 EAOOA AAOOAIT T Ah TAO 17V AAAET O 1

données pour décider quels traitements prescrire ou ne pas prescrireen cas

(@
m\
p>3]

Aigteractions. Et ceci ne représente quela DPAOOEA OE OE Ala Blupakt Ales |
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interactions meédicamenteuses, en particulier celles concernant 3 -ou plus-

médicaments sontméconnues etimprévisibles.

, 8 AT OAT Al A A A esfadgtavéip@ labrbliféiatoiOde ces recommandations.

En France, en 2014, on dénombre 95 recommandations de la Haute Autorité de Santé
Ceci sans compter les multiples recommandations de sociétés savantes nationales ou
internationales. , 8 AAAEOET T AA AA aultipes Aboltit olvénAddes T O
régimes thérapeutiques complexes En considérant un patient comme la simple
addition de ses problemes de santé, umtmédecin devrait prescrire 12 médicaments
différents (19 comprimés) a 5 moments de la journée, pour une patiente de 79 ans avec
AA 167 001 1T PITOIANA hA O\ AAEH ABANOQODXE AA OUPA ah AA
chronique [3] (Table 1). Et ceci ne concerne pas uniquement les traitements
médicamenteuxd, | AO OAAT I 1 AT AAGETT O DBOi AT T EOCAT O
développer des compétences par prendre en charge sa maladie, la surveilleret

changer ses habitudes de vie.
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Time Medicationst Other

7:00 AM Ipratropium metered dose inhaler Check feet
70 mgfwk of alendronate Sit upright for 30 min on day when
alendronate is taken
Check blood sugar
8:00 am 500 mg of calcium and 200 U Eat breakfast
of vitamin D 2.4 g/d of sodium
12.5 mg of hydrochlorothiazide 0 mmal/d of potassium
0 mg of lisinopril Low intake of dietary saturated fat and
10 mg of glyburide cholesterol
81 mg of aspirin Adequate intake of magnesium and calcium
850 mg of metformin Medical nutrition therapy for diabetest
250 mg of naproxen DASHE
20 mg of omeprazola
12:00 Pm Eat lunch

2.4 g/d of sodium

80 mmol/d of potassium

Low intake of dietary saturated fat and
cholesterol

Adequate intake of magnesium and calcium

Medical nutrition therapy for diabetest

DASHL
:00 Pm |pratropium metered dose inhaler
500 mg of calcium and 200 1U
of vitamin D
7:00 PM Ipratropium metered dose inhaler Eat dinner
850 mg of metformin 2.4 g/d of sodium
500 mg of calcium and 200 U 80 mmol/d of potassium
of vitamin D Low intake of dietary saturated fat and
A0 mg of lovastatin cholesterol
250 mg of naproxen Adequate intake of magnasium and calcium
Medical nutrition therapy for diabetest
DASHT
11:00 PMm Ipratropium metered dose inhaler
Az needed Alputerol metered dose inhaler

Table 1: Traitements recommandés pour une patiente de 79 ansavec del 61 OOi 1T BT Ol OA

Qu
m;
(et
)
T

AR 18A0O0EOT OAh AO AEAAT Odon AtAine biomifite cnroniqueA

Adapté de la source [3]

Ou
m/
b
(@}
O/
Yo

Toutes les interventions recommandées le sonklles avec« la méme force» e !

actuelle, les traitements recommandés sont hiérarchisés en foction du niveau de

DOAOOA AA BEEIAD AITAONEARAIAAT D&T IAG DADET OA 1 EOF
AAO OOAEOQOAT AT 6O A1 OAOI AOG AA Aili ZB3 Rari O A8
AgAi D1 Ah AAT O 1T AO OAAT I 1T AT AAGEI T O A@Ge OOAEOD
«1 8! 1T AOEAAT #1111 ACA T &£ #AOAETITCU j!##qQq 7T !

publiée en 2013,le traitement avec une statine est recommandé, en prévention
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primaire, chez les patients diabétiques ages de 40 a 75 afi3d. En fonction des autres

facteurs de risque cardiovasculaires, lgisque cardiovasculaire fatal & 10 ans pour ces

patients peut étre <5%[33. Ce traitement estil alors véritablement recommandé?

#AAE AOO AGAOOAT O bPI OO AEOAOOA Ahtidntsdpus OAOD A |
de 66 ans, traités en préventio primaire par une statine, arrétent le traitement apres 1

et 2 ans

Comparés aux pathologies aigliesdont le modele a servi au développement des
recommandations pour les maladies chroniques les manifestations cliniques et
biologiques des maladieschroniques, les objectifs de traitement, et les thérapeutiques
employées, sont davantage dépendast des individus et de leurs contextes[19. Les
recommandations devraient donc prendre comme critéres de traitement, des notions
importantes pour le patient : pour des patients jeunescela pourrait étre la survie; pour
des patients plus agés et fragiles, cela pourraittée de préserver la fonction ou le role

social et améliorer la qualité de vie[34].
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1.3. Fardeau du traitement

La prise en charge des maladies chronique®st par définition de longue durée,
principalement a domicile, en dehors de structures médicales Malgreé lui, le patient

désirant se soigner devra Oifpliquer dans sa santé [2]. Dans une étude
ethnographique portant sur des patients diabétiques, aux Pays Bas, Mol &l. a montré

que les soignantsimaginaiAT O 1 6 EIi Bl EAAOETT AO DAOEAT O AT
décisions concernant leur santé Les patients, quart a eux, décrivent cela comme «n

processus sans fin, plein de surprises, devant étre adapté a chaque instant aux réalités

A6 OT A OEA ABPHI OATTTi A

#AOOA T1TO0ET T 1 :30da@0D19%AB0netl al. dé@iviait doBment la prise en

AE A OCA mdladli® cthlonique pouvait perturber la «biographie » des individus,

modifiant profondément leur vie quotidienne [36]. Dans cette étude qualitative a partir

Ad AT OOA OEsthuctés @ubriesE de 30 patients souffrant de polyarthrite
rhumatoide, 16 A O @vaibddcrit comment la maladie: 1) perturbaitl A OEOET i NOBJ A
1 A0 DPAOE-ABneS 2)Apérkirba@® I1AO 1 1T UAT Ot I8sQatikrdsA gouk 1

expliquer ce qui leur arrivait ; et 3) entrainait une mobilisation des ressourcesdes

patients pour faire face a ces changements. Concernant ce dernier point, les auteurs
insistaient sur les difficultés des patients aintégrer les handicaps liés a la maladielans

leurs vies planifier | es moindres actions ou déplacements pouvaient devenir un défi.

Ceci était U 1 6 1T & Qd&ldmhnt social ol les patients se cantonraient a des

« terrains connus et familiers ».

En 1985, Corbin et Strausent enrichi ce concept en décrivantpour la premiere fois, la

prise en charge des maladies chroniquesau domicile comme un travail pour les
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patients [37]. Les auteurs se sont appuyés sur les interviesmde 60 patients souffrant de

maladies chroniques variées. Cet articlea permis de mettre en lumiére la nature

particuliéere des maladies chroniquesleur gestion prend place dans lavie quotidienne
despatients. Elle repose sur un «équilibre relatif » entre le travail que doivent faire les

patients pour se soigner et leurs autres roles (familial, professionnel, etc.). kssayer de

satisfaire toutes les demandes de la vie est comme marcher sur une corde raid2ans

leur étude, les patientsfaisaient des dforts pour maintenir OT 7 NOEI EAOA, AT O0OA
le temps et les finances ivesties dans chaque aspect de leursies. La principale

difficulté rencontrée était la quantité de temps nécessaire pour incorporer les

demandes imposées par la maladie dans la vie quotidiennePar exemple, 08 E1 O
OAOPAAOCAEAT O 1 6AT OAT Al A Jfedpatiedd diatzdgbels e typeR 1 AOC

I AAC

Qu

2 devraient passeren moyenne 122§ | ET OOAO DPAO EIT 60O U O

de leurs traitements (Table 2) [3§].
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Estimated time required
for recommended care*

Task Minutes/day

ADA recommendations

- Home glucose monitoring 3
- Record keeping 5
- Taking oral medication 4
- Foot care 10
- Oral hygiene, flossing 1
- Problem solving 12
Meal planning 10
Shopping 17
Preparing meals 30
. Exercise 30
. ADA SUBTOTAL 122
. Other desirable self-care
. Monitoring blood pressure 3
. Siress management 10
. Support group 2
. Administrative tasks
Phoning educators, doctors 1
Scheduling appointments 1
Insurance dealings 2
- Obtaining supplies 2
- TOTAL TIME 143

Table 2 : Temps nécessaire pour suivre I'ensemble des recommandations du traitement

du diabéte. Adapté de la source [3§

Dans une étude transversale aupres de 2540 patients australiens de plus de 50 ans,
Jowsey et al. a montré que les patientsiéclaraient consacrer un temps médian allant
de5aYd EAOOAOG U 081 AAOPAO AA 1 AOO OAT O | Al
physique). Au maximum, les patients rapportaient consacrer entre 2 et 3h par jour a

081 AAOPAO fa8. 1 AGO OAT Oi

OOO0OA 1 8ET OAOOE éMkésAachés sanfpelplatigbeddésagréablespu

0110 AAAT I PACT i A0 AdAA£AEAOMIOPhAddMAIA H @ &t® Oi Al

montré que les patientsfont des effortsDT OO0 O AAADPOAO AO@ dEAT CAI



forme et de couleur de leurs comprimész environ 29% des patients ontau moins 1
changement de forme, taille ou couleur dans leur traitement dansi 8 AT T 71 A OOEOAT «
initiation [47-.

3E 1 A0 AiI1OOAEIT OAO A1 OAOIi AO AA OAIBPO AO |
peuvent étre semblables entre deux patients avec la méme maladielles peuvent avoir

un impact trés différent sur leursvies[18 , 8 Ei PAAO OO0 1T A NOAI EOi
fait un patient pour se soigner est appelé« fardeau du traitement ». Pour une méme

tache, le fardeau peut varier en fonction descapacités mentdes, psychologiques,

physiques, socio-économiquesj E8 A8 1 AT COAh T AOAAOQEIT T h T EO/

entourage etc)A O A A 1 &dAsip&gien@4.c A

Des expériences ont montré que les patientsant généralement plus observants pour

les recommandations et traitements qui réduisent plus «le fardeau de la maladie»
(symptdmes, croyance en sa gravité, complications fires, etc) NOS ET1 O T AO7T Al
fardeau du traitement» [43]. , 8 AO O Arfrd QIBurdeur » du traitement (i.e.

nombre de prises par jour ou nombre de comprimés), complexité du traitenent, effets
secondaires percus, codt financier du traitement et observance thérapeutique est

connue depuis longtemps[44].0 T OO0 OADPOAT AOA 1 ,8lésehanigemens DO A
de couleur et de forme descomprimés sont associé a | aérét du traitement (OR=1.34IC

a 95%][1.12 1.59]pour la couleur et OR=1.66 IC a 95% [1.431.94]pour la forme des

~ N N L A

- z s A

maladie et conduire & une augmentation dul I I AOA ABSET O@Edd Al EOAOE
mortalité [45,46].# ADAT AAT Oh E1I AOO bPOI AAAT AT AT O bl 60O

est associée au fardeau créé par les taches imposées plutbét que par la quantité de
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taches ellesmémes. Malheureusement, les médecins sont souvent ignorants des
difficultés que peuvent avoir leurs patients a intégrer leurs traitements dans leurs vies
quotidiennes : face a une maladie déséquilibrée ou une aggravation des symptémes,

leur principale réponse estsouvent A3 ET OAT OEZAEAO 1 A OOAEOAIT AT O

fardeau du traitement [47].
I FET AGAI i1 ET OAO 1A POEOA A1l AEAOCA AAO PAO
de repenser la prise en charge des maladies chroniques afiva@dapter leur traitement

et leur suivi en fonction de leurs capacitésc'esta-dire pratiquer une médecine ayant le

ITETO AB8EI PAAO DI OOEAT A O OMinimdlp OisruizeA

el
(@}
(@}

Medicine »[]. Pour arriver a ce but, les médecins et tiercheurs ont besoin de moyens

pour identifier les patients souffrant du fardeau de leur traitement. Ces méthodes

AGi OA1 OAGETT Al EOGAT O Ai bA O Géanddires duGrbitermentA 1 OAI
pouri OAT OAO AT i 1 AT O®long dolréd d2 ArdténieritsAHpdut pArturber la vie

des patients[48].
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2.0Dbjectif de la these

, 61 AEA k& treseAIAOAEO Adi 1 AAT OAO AAO 1 OOEI O DI (
traitement, utilisable s chez des patients souffrant de plusieurs maladies chroniques.

Ces outils devaient permettre de distinguer, entre plusieurs patients avec la méme

maladie et le méme traitemAT Oh AAO@ NOE 1 8AO0AEAT O EIT Oi
quotidienne de ceux qui luttaient pour réaliser toutes les tdches demandées.

, T OONOGA 1100 AOGITO Ai AGOI AAOOAsubrBcifadkdu A OAOI
du traitement de maniére globale.Notre premier objectif était donc de développer cet

outil. M esurer un concept subjectif tel que le fadeau du traitement est complexe Il est

cesta-AEOA NOA 1 6-1efyOcckite hes@e Sl EQIAA ABABAOAOD AEC
NOS Al flable-. Babnotre premier travail, nous avons élaboré un instrument pour

mesurer le fardeau du traitement chez des patients souffrant de plusieurs maladies
chroniques et nous avons étdié les caractéristiques de cet outil. Dans notre second
OOAOGAEIT h 1100 AOGITO AAADPOiI 11 OOA 1 OHDEI AEEIT
Notre deuxieme objectif était de décrire le concept de fardeais du traitement du point

de vuedu patient: que fontl AO DAOEAT 0O bPiI 00 DQ@ubldAfacedA O AA
aggravent le fardeau du traitement et quelles conséquences ce dernig@eut-il avoir sur

décrit que dans des pathologies précises ou pour des traitements donnésPour

comprendre ce phénoméne de maniére globale, chez des patients souffrant de
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plusieurs maladies chroniques nous avonsréalise, lors de notre troisieme travail,une
étude qualitative international e au cours de laquellenous avons interrogé des patients
sur le fardeau du traitement. Afin de recruter des patients distants géographiquement,
nous avons réalisé une étude en ligneCeci nous a permis, dans un quatrieme travail
méthodologique, de travailler sur le concept de saturation des données dans les études

qualitatives en ligne.
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3.Mesurer le fardeau du traitement

Le premier objectif de cette thése était de développer des outils pour mesurer le
fardeau du traitement chez des patients souffrant de plusieurs maladies chroniques.
Dans ce chapitrdh 11T OO AAT OA A Oled ponciges @ Omeduteded dartdet

les criteres de qualité des mesures rapprtées par les patients Ensuite, nous
présenterons notre premier travail consistant au développement et a la validation du
premier instrument pour mesurer le fardeau du traitement chez des patients souffrant

de plusieurs maladies chroniques.

3.1. Mesurer lasanté et évaluations rapportées par le patient

APPDOEAT O OO0 /pdur sbignerAedrd OOA O

Ou

, AO T 7T AAAET O O
patients: taille, poids, pression artérielle, valeurs biologiques ou radiologiques, etc.
Cependant, pour certains parameétres, les ifiormations les plus fiables viennent
directement du point de vue des patients, par exemple la qualité de vie, la douleur

ressentie par le patient etc. Pour cesparametresla, le médecin aura souvent une
représentation inexacte des perspectivesiu patient [49]. Par exemple,i T OONOA 1 61
comparel 87 OAI OAOCETT AA 1T A Al Ol AO&on & foinbdd wE AT OO
du patient ou du médecin, on note que les médecins sousestiment systématiquement

L o~ s o~ oA

la douleur des patients et surestimAT O 1 6 AEAEAAAEOT KO Al OAl CEN

Pour évaluer des phénomeénes #observables», les médecinsont donc besoin de
mesures intermédiaires «observables» corrélées au phénoméne a mesurer Par

exemple, pour mesurer la température, nous pourrions utiliser une colonne de
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mercure dans un tube de verre. Pour des phénomenes subjectifs, nous utilisons des
guestionnaires remplis par les patients.Ces mesuresprovenant du patient (en anglais,

« Patient Reported Outcome») doivent, comme le thermometre, étre le plus possible

Ai10i A0 AGAOOMAWDPADERAGABOMAS ET ENOA A 111 0O0i
AO AEOAT OO0 A601T 1T AT AAA T A OOAAOQEQOSIRA® O1 OET
déterminer a quel point les informations produites par un questionnaire sont une

AOGOEI AGETT Ail1 O0i A A8 AOOA (ne mé¢ndde BsEde cdndiderérA 0O 1

AA DOIAI 11 A Gihéude cadsidue Gk thst§izh

3.2. Théorie classique des tests
La théorie classique des tests repose sur le princgpque la mesureobtenue en utilisant
un instrument (X) AOO Ai OAOIi ETviail dbphdédoniedeia dds@rer®) + une
erreur de mesure(E). Soit: X =T + E.

~

0O0ATT1T O 1 & ApreAdmerie ubjecii @lque la douleur Si nous demandionsa

un patient de quantifier sa douleur, entre « 0 » et une valeur maximale arbitraire, ce

dernier interpréter ait le phénomeéneressenti et construirait une réponse en fonction de

cette interprétation . La mesure obtenueOAOAEO Al T OO0 OOEAGBQAe U AAOD
erreur aléatoire « incompressible » ; et une erreur relative a la « performance » de la

guestion posée Pour évaluer la performance de la question posée, il faut se souvenir

que, par définition, la mesureobtenue AOO O1T A T AOOOA ET OAOI i AEAE(
non observabke. De fait, elle co-varie avec le phénoméne a mesurerUn index

ABAOOT AEAOCETT AT OOA pehrktBait AdhO K56 iED ARl WA A OED EDODPO
AOGOT AEiT A U [b62% Bviai§) Gcandrenk Toenir 1 8§ ET Al OirAd @&l 00

phénomene ou «vrai score», inobservable ?

33



Pour répondre a ce probléme considérons que nous ne dispos I O  BuA Gnique &

item, mais de plusieursitems mesurant le méme concept.Les relations entreces items

nous donnent alors des information s supplémentaires sur le «vrai score» a mesurer.

En effet, sideux items X et Y sont strictement paralleles (c'est-a-dire, si 1)ces2 items

mesurent le méme concept, c'esta-dire sont associés au méme«vrai score»; 2)

1 8A0O0AOO IiarOREedAIRIT AAUAAT OA AA 1 dikedAtGOVIaA 00T AE |
score; et 3) les «performances » des items sont similaires) alors la corrélation entre

ces deuxitems est égale au produit des corrélations de chaque item avec le wai

score» (T). Soit rxy = (rxr)(ryr). Etant donné que rkr = ryr(condition du parallélisme),

alors rey = (rxr)(ry1)= r’xt = Ay

$A EAEOh U DAOOEO AGET &I OIf AGETT O 0060 1 A0 AI
déterminer les corrélations entre chaque item et le« vrai score», et donc déterminer

1 6A00A00 AA 1T AOOOA .A&G@ondiiaris AnordéesApecdedmbents O A |

sont difficiles a vérifier en pratique. Des modeles moins stricts ont été développés et

DAOI AOOGAT O Adi 1 AOCEO AAO AT 1 BIDOCETO® 106 ANSGAEM
cependantpas dans le détail de ces modéles.

Comme nous venons de le voir, la théorie classique des tests repose sur le fait que de

multiples items, mesurant le méme concept,O1 T O 08 A Céotieled @t gid b A
combinaison des mesures de multiples items isolés va alors donner une information

plus «fiable », du vrai score que celleprovenant de chaque item pris séparément.

Mais la fiabilE Oi A6 OT A | AOCOIOAEABO OVEMEE DI ADIAGBOIJAOODO0
AAOG EOAT O A60O1T ET OO00I AT O AGA AEMARGA OGN Ami A
« validité ».

34



3.3.  Validite et fiabilité

Nous allons résumer les principales définitions et concepts sousendant lestermes de

validité et de la fiabilité des mesures en santé

Le « cadre conceptueb A3 OT ET @ OB AT OAT AT A AAO OEiT 1T OEAOF
o

Q
ATTTi1i A0 OAEAT OEZENOA Al O AT O 1 A sahiedu@AdOA
prennent place. Ce cadre conceptuel fait le lienentre le phénomene (ou concept) a

mesurer etles questions (appelées &éems») deld ET OO0 01 AT O

La «validitée» A6 OT ET OOOOABADE AiOOU OIAA @OendeéOnestirdr. NOGS E |
Deux questions forment le concept de validation: «QOA | AOOOA 728 &l 0000
« Que vaut la mesure?» [5]1. Le premier objectif de la validation est de produire un

ensemble de praives que: 1) il existeune adéquation entre le cadre conceptuel de

1 8ET 00001 AT A AAD SIEA QDB OKRO AT Al A anted duiddsT | BT O
AT TAADPO}] @Ad ONOFd ADD® OR OOT1 186G 1T ©OB®@iIT AATOOT AG PAO 0O
«validité de catenu ». Le second objectif de la validation est de démontrer quela

mesure AA 1 6ET ®OBOIAATIOAO OAT AOOO AT Ei OAT OAOG AC
phénoméne a mesurer. Pour cela orva comparer la mesure a testeravecdes mesures

existantes, déja validées.# ést la «validité convergente» (appelée aussi validité

AT TAT OOAT OA 16 AOEOiI OEAI 1 Agqs 3E AOAOT A AOOOR
chercher a véifier des hypotheses définies apriori sur le concept a mesurer, par

exemple en prédisant lesréponses de groupes de @rticipants différents sur des

caractéristiques connues (méthode des groupe connus»). C8 A O O validié deX

construit » [54].
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La «dimengonnalitt ¢ A8 O1T ET O0O00I AT O OADPOi OAT OA 1T A £
unigue ou des concepts multiples (pouvant étre décompossg en plusieurs dimensions

ou sousmesures). Pa exemple, la mesure du quotient intellectuel en utilisant la

«Wechsler Adult Intelligence Scale» [55 est une mesure multidimensi onnelle de

la compréhension verbale, du raisonnement perceptif, de lamémoire de travail et de

la vitesse de traitement.# 1T I T A T1T 00 16AO0TT O OO0 POi Ai AAT T A
O6A0000A0 AA 1 A AEI Al afiaidé regloliperGes itehnd @ sousET OO0 0O
i AOOOAOG O1T EAEI AT OGETTTAI T AbGh AAO OETTTh EI AG
lLa«EEAAEI EOi  Abrépréserich OAOOI AT @1 6O 1 6A0I 1120 OO b
AAPAAEOTI A301T ET OO00I AT O U AlDé indhiere gémédale,i AOO O/
les auteurs décomposent la fiabilité entrela « consistance interne» et la « stabilité de la

mesure». La consistance interne représentela capaci# des différents items A8 O1
instrument mesurant le méme concept a donner un méme score.En effet, si deux

iOAT O 8 AO 9q O1I1T0O0 AT oOooOiliOoh AAI A OECI EEE.
OAODPI T OAAT A AA AAOOA Al OOi 1 ACEI T8 ! ET OEh OT 2
PAO 1T A OAIT @Apendnt, & motholid la corsilation entre les deux items soit

parfaite, chaque item a également une part de variabilité qui lui est propre. Cette
considération peut étre généralisée pour un ensemble d EOAT O | AOOOAT O Ol
concept LA OAOEAAEI EOi AA 18AT OAT AT A AA AAO EOAI
part commune et une part dépendante de chaque item. Plus grande sera la part
commune et plus les items mesureront le méme concept et seront un reflet du rai

score»s. , A AT T OEOOAT AA ET OAOT A ABOT A 1 AOGOOA Ao

variabilité commune que partagent les items entre eux.La stabilité de la mesure quant
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aelle,OADPOT OAT OA 1T A AAPAAEOT AA 1686ET 00O

([a)
> O
O\
(@}
O)
T
@)

est administré a des moments différenth OE 1 A Ai 1 AADPO

La «sensibilit¢é au changement» A6 01T ET 0000i AT O AOO Ai A£ET EA
détecter des changements «liniguement importants », méme si ces changements sont

faibles [56]. Un instrument idéal devrait donner des mesures similairespour les
DAOEAT 0O AEAU NOE 161 AEAO AA T A 1 AOGOOA 1T A 1
aussi pouvoir détecter des modfications cliniques, méme faibles (sensibilité au

changement).

«, B1 OAODPOi OAAEI| E O% repfesefid sa Edpdti® O pebnethe & ses

utilisateurs de mettre un sens clinigue sur deux mesures différentes. ént-elles

uniquement le fait dé A O Ok ésdrel O OBACEOOARAAREAEE OENOA AA

de mesure? Ce concept est générament lié a celui de «différence clinique minimale».

Cette différence correspond a la plus petite différencede mesure ayant un sens pour

les patients ou leursproches et qui menerait le patient ou le clinicien a considérer un

changement dans la prise en charge.

«, A EAOAARAAO AA 1 64T OB ORODTOA DI RADARGAW AO 1

DAOOEAEPAT OO 106 AOo AT NOsOAOOQ@meani. OO Oi PT 1T AOA
34. )i b1 OOAT AA AA 167 OAI OAOEabiitt AA 1T A OAIl EA

Les mesures provenant du patient sont devenues des criteres de jugement aussi

Ei BT OOAT 00 NOA 1T AO 1 AOOOAO EOOOAO ABGAGAI A1 O

essais cliniques. Par exemp, une analyse transversale du re@OOA A8 AOOA

Clinicaltrials.gov en 2007, a montré que parmi 17,704 essais interventionnels de phase 3
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enregistrés, 2,481 (14%) utilisaient au moins une mesure subjective comme critére de
jugement [57]. De plus en plus, les chercheurs tentent deeplacer le patient au cerire
AA 167 OAIl OAOCEIT AA OA OAT O0i AO OOEI EOAT O A

L~ £ o~ oA AL, £ - A

création du « Patient-Centered Outcomes Research Institutes (PCORI) dans le «US

Patient Protection and Affordable Care Act» en 201(Q58§].

L6 OOEI EQAQOET T A8O01T A 1 AObidddirdcternent@uk ia desiirdlet | O DA
les résultats des étudeset donc, 000 1T A DPOEOA Al AEAOCA AAO |
échantillon de 300 essais controlés randomisés chez des patients schizophrénes,

Marshall et al. a constaté que | 6 OOE| EdHeloE indn valdBes était

OECT EEXAEAAQOEOAI AT O AOGOT AETi A U O1 0Oi 601 0A0 bi

1.68))[5918 %OAT O AT 111 NOBSEI delpéner qudesdhelledsh OT A O4
i AET 1 AOOAOG bDPI OO 1 AOGOOAO 186AEEAO AO OOAEOAI
rapportaient des résultats erronés du QOAE OAT OAg8 " EAplusluisd EI DO
Agbpl EAAGETT O U AA Oi 001 6A0Oh EI 18A1T AAI AOOA

AAT NOAGAO AEET AA O Gakiadhilitd ded iGstrubndénts idéAmesufelels A E O

santé, y compris les instruments de mesure subjective.

3.5. Criteres de qua lité des instruments de mesure s provenant du

patient

De nombreuses recommandations ont été développéesBET ASAOOOOAO 1 A
instruments de mesure en santé. Nous en présenterons deux exemples 1) les
recommandations éditées par la «Food and Drug Administration » (FDA) [60] qui
énoncent les criteres de qualitt OOET EOi O DAOOI B ACA @éddaddésAT AAC
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Qu

A6 AOOT OEOCAOQEI T O AA Al i1 AGA&EdiitdreOsMnSriEdin; et )AO 1 1 A
les rem@mmandations «minimales» de «I 6) 1 OAOT AOET T Al 31T AEAOU |
Research» (ISOQOL) [6], AT T e OAO DHAO 1 A s@esl 28 piinCighlesAd A @b /
OAAT I 1T AT AAGETT O PI OO T A Ai OGAT T PPATATO 10O 16
patient. Ces deux recommandations reposensur les mémespoints : 1 DHOT OAT AA AB
cadre conceptuel décrit de maniére précise 2) évaluation de la validité de contenu et

deconstruit AA T 6ET OOO0O0I AT ON ¢q 1 OAI OAOfédvdluatidldA 1 A £
AA 1T 6ET OAODPOT OAR EVaEaDan des Aw@ntu@ldsi tadudions; et 6)

évaluation du fardeau du répondant(Table 3).

Un instrument de bonne qualité doit comprendre une définition précise du ou des
phénomeéne(s) @ mesurerAO AAO Al 1T AEOETI T O AS6OOEI BIOAQET 1
qguelle population, pour quelles pathologies, etc.) Ce cadre conceptuel est
généralement défirE  PAO 1 87 OOAA Adhtendiews aleE Ged Epers @O OA A O
sujet et des patients# 6§ AOO U AA égaldved dédidded : 13 Idngueur du
questionnaire j AOAA OT A EAiT A ADPDPOI @QEI, RQdslnkthode® T 11 A

z Z A XN £ oA 2 m oA

ABAAT ET EOOOA OE l-questiofn&rs A@u alid-qgOestiOrinaire, contexte

Az

A3 OOEI dic) R)@eE dpiiohs de réponseget 4) la méthode de calcul de score

La qualité de la validité de contenu Ad OT ET & adeiminkelpari 6 AAT NOAOQET 1
entre le cadre conceptuel et les différens EOAT O AA 1. d&siddlB@0O0i AT C
OAATIT 1T AT AAGETT O DOETATO 18711 AAT OAOEL 1) A6 OT /
OA A E A QdeHidke edhdustVd AGEOAT O U DAOCDAEDBLT AAODODBAXEGOAHD
médecins et patients, etde questionnaires déja existants et 2) réduction du nombre

A 6 E Oéhin® conservant que les plus importants et les plus performants (e.g.
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répartition appropriée des réporses faible taux de réponses manquantes ou
incohérentes, etc)., AO OOAT AAOA O 1S0680LEMsiQdntGD OXOA 116 1 BT OOA
de décrire: 1) les méthodeset sources employées pour s Al EO 1T A 1 EOQA ET EO
les caractéristiques des patientsayant évalué la clarté et compréhensibilité des items
(et notamment leurs différences avec les patientsi quil 6 ET OO00I1 AT;@t30 00 AA

A~ 2z oA

Ol A EOOOEAEAAOETT AA 1T A bi OET AA AA OAPDPAI AA
La qualité de la validité de construit est déterminéeD AO 1 87 OOAA AAO OAIl A
i AOOOA EOOOA AAO EOAI O AA 18ET OO00I AT O ADO Ai
poser des hypothésesur ces relations,avant toute collecte de données et va ensuite les

vérifier expérimentalement. L& ET O O O O ijudél v@iideAsOI€y relations postulées a

priori sont exactes. Terwee et alOAAT I 1 AT AA AA 0Oddedpddes NOA
présupposées st vérifiées dans des sousC O1T OPAO ABAO T TETO i1 PDPAO
déclarer que la validité de construit a été éaluée[62].

L6617 OAT OAQETT AA 1 A MmsAdA Eell Bbiit sudldguel 16sEdel@ OO OT A1l
recommandations présentées sontdivergentes La FDA considére qb OT ET 00001 Al
sa mesurel T O 7 O0i 1 OAl Oi Adbs $A Oi1 AEQdndardl 8) 3/
i ETEI O 1871 OAIl OAOGET 1T AA .Pdur é@hié laAtabitité dedE OOAT A
mesure, les deux recommandations préconisentune méthode de «test-retest». Dans

cette méthode, | irstrument est administré & deux moments différents: s le concept a

i AOOOAO 1T6A PAO AEAT Ci h Al T @éhcoiddnes Lkéndd | AOO
AA 1 8ET OAOOAIEAR sA0AAIBDOOOT P 11T C § AEET Adi1 O

~ 2 s Lz z

' E OOI B AiI 6000 j AZEZET Abdi OF DlAresu@ide chdixafinO AA |
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A6i OA1T OAO T A AT T AT OAAT AA AT OOA 1 A0 -©l&®eO0OAO £
(ICC) [62, 63]. Pour évaluerla consistance interneA8d OT A # AEAT 1T Ah 1 AO OA?
préconisent le coefficient alpha de Cronbach Un coefficient alpha faible indique une

faible corrélation AT OOA 1 A0 EOAI 6 A3OT A i1 AEAIT A NOE |
AT T AETAO AT O1 OAT OA OTENOA8 ! |1 3ETOOAR O
corrélations entre items. Les auteurs juge® I A AT 1T OEOOAT AA ET OAO

acceptable lorsque alpha est compris entre 0.7 et.0 [62, 64].

Dans les recommandations la sensibilitté au changement estconsidérée comme
acceptablel T OONOA 1 6 ET OO0 OB AA @O A plod OBIA | A @A OEA T OBA
a la diminution du concept & mesurer, etce, pour8 AT OAT AT A AAO OAI ABOO

i AOOOA bi OOEAI A AOGO AA AAI AOGI AO 1 B8AEOA 01 060
« Receiver Operating Characteristic> (ROC) aprés avoirdéfini si les patients avaient

AEAT ci A61 OAO U 1B8AEAA ABOT A 1 AOGOOA A@OAOI
considérée comme adéquatd62]., 87 OAI OAOETT AA 1T A OAT OEAEI E(
DAO PAOOEA AAO OOAT AAQ#&O [ ETEIOI O AA 16)3/ 1/
, A DOi OAT AA AGO0T A GOAIDO ANDBIOEAR Daaddb@hidee]l AO O/
OOAT AAOA T ETEI OF A60T ET OOO00I AT O AA
Pour condure, les mesuresprovenant du patient occupent une place importante dans

161 OAI OAOETT AA 1T A OAT Oi h AQ6wdvebipdment &t Al EI

leur évaluation nécessiteit une approche rigoureuse
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Testing other measurement properties will
not replace or rectify problems with content
validity.

Measurement Type What Is Assessed? FDA Review Considerations
Property
Reliability Test-retest or intra- Stability of scores over time when no change Intraclass correlation coefficient
interviewer reliability (for 15 expected in the concept of interest Time period of assessment
interviewer-administered
PROs only)
Internal consistency * Extent to which items comprising a scale Cronbach’s alpha for summary scores
measure the same concept Item-total correlations
¢ [Intercorrelation of items that contribute
to a score
s  Internal consistency
Inter-interviewer reliability Agreement among responses when the PRO | »  Interclass correlation coefficient
(for interviewer-administered | 1s administered by two or more different
PROs only) interviewers
Validity Content validity Evidence that the instrument measures the e  Dernvation of all items
concept of interest including evidence from s (Qualitative interview schedule
qualitative studies that the items and domains | 4  [nterview or focus group transcripts
of an instrument are appropriate and e ltems derived from the transcripts
comprehensive relative to its intended »  Composition of patients used to develop content
measurement concept, population, and use. « Cognitive interview transcripts to evaluate patient

understanding

Construct validity

Evidence that relationships among items,
domains, and concepts conform to a priori
hypotheses conceming logical relationships
that should exist with measures of related
concepts or scores produced in similar or
diverse patient groups

Strength of correlation testing a priori hypotheses
{discriminant and convergent validity)

Degree to which the PRO instrument can distinguish
among groups hypothesized a priori to be different
(known groups validity)

Ability to detect
change

Evidence that a PRO instrument can identify
differences in scores over time in individuals
or groups (similar to those in the clinical
trials) who have changed with respect to the
measurement concept

Within person change over time
Effect size statistic

Table 4 : Résumé des critéres de qualité de la FDA pour évaluer les instruments

utilisés dans les essais cliniques.
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3.6. Mesures existantes de la satisfaction du patient vis -a-vis de son

traiteme nt

i T6AQEOOAEO DPAOh 11 OONOAde més@e® duAatledu @u Ai AOC
traitement utilisable quel que soit le contexte de maladie ou de traitement du patient.
De nombreux instruments (ou sousi AOOOA O A 6 Enefu@iorOded dodzépG
proches tels que 1) la satisfaction du patient visa-vis de son traitement ou 2)

AN £ £ A

traitements particuliers.

Une revue systématique des instruments évaluant ces concepts dans 3 maladies
chroniques (diabéte, insuffisance rénale et insuffisance cardiaque) a retrouvé 57
instruments [65]. Ces instruments évaluaient les domainessuivant: 1) impact
émotionnel du traitement; 2) conflit familial; 3) commodité du traitement; 4) auto-
surveillance; 5) impact social et pofessionnel; 6) planification; 7) effets secondaires 8)
problemes associés au régime9) «fardeau du traitement »; 10) dérangement associé a
1 600EI EOAOQOEIT let YAQi NOEDRA RO OFET AT AEAOO8 #AOO0A
identifié aucun instrument évaluant ces aspects de maniéere générale.

La qualité méthodologique du développement des instruments retrouvés était
hétérogéne Sur le plan conceptuel, 38 (67%) avaient étédéveloppés en impliquant des
patients. Concernant la fiabilité de ces instruments, 46 (81%) comprenaient une
évaluation de la consistance interne mais seulement 9 (15%) avaient évalué la stabilité
de la mesure par une méthode de testetest. Concernant leur validité, 32 (56%)
comprenaient une étude de la dimensionnalité 23 (40%)avaient apporté une preuve

de validité convergente et 47 (82%) avaient respectivement apporté une preuve de leur
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validité de construit par une méthode de «groupes connus». Enfin, 11 (19%) des
instruments apportaient une information sur leur sensibilité au changement. Le détail
des instruments et deleurs caractéristiques figure dans larable 4.

$ AOAT O 1 dnstAiddhi ehIA quadlité Ehoyenne des alternatives existantes, nous
avons développé et validé un nouvel instrument, pour mesurer le fardeau du

traitement.
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Instrument Relevant subscales, items (n) Patient Reliability Scale Convergent/ Known-group/ Sensitive
input analyses discriminant validity concurrent validity to change
Diabetes measures
Barriers to Adherence Questionnaire® Diet (4). insulin injection (3), exercise (3). 4 X MR MR A MR
glucose testing (5). total (15)
Barriers to Diabetes Adherence™ Stress/burnout (4), time pressure/ + A + MNR + MR
planning (5), stigma (&)
Barriers in Diabetes Questionnaire Self-control and advice from providers (9), X A ol MR A MR
injecting, monitoring and overall self-regulation (10,
self-regulation in specific situations (%), total (28)
Blood Glucose Monitoring System Convenience (MR). interference (MR). X A MR MR ) X
Rating Questionnaire™™ blood glucose burden (MR)
Continuous Glucose Monitoring Hassles {20) ¥ A Y NR ) MR
Satisfaction Scale®'#™
Diabetes-3947% Diabetes control (12) | A k| ) MR
Diabetes Distress Scale® 7845 Emcticnal burden {5), regimen-related distress (5) | A \' ) Y
DDs-2, DD5-3, and DDS-47 Totals for scales (2-items, 3-items, | 4 MR ( MR
and 4-items, respectively)
Diabetes Family Adherence Measure® Coercion (7) X A y 4 A MR
Diiabetes Family Behavior Checklist*** Monsupportive behaviors (7) 4 x MR ' +
Diabetes Family Conflict Scale-Revised® #7-'%  Direct management (). indirect management (10). | A ol +
total (19)
Diabetes Family Support and Conflict Scale® Family conflict (4) 4 A MR MR
Diabetes Fear of Injecting and Self-testing Self-injecting fear (15). self-testing fear (15). x A + MR
Questionnaire®™# total {30)*
Diabetes Health Profile™ s 2112 Barriers to activity (MR} | A '
Diabetes Medication Satisfaction Burden (1 1). symptoms (5) | A '
Mmumﬁﬂﬂﬂ.lm
Diabetes Medication Treatment Lifestyle (5, convenience (3), well-being (3} A A Y MR ) MR
Satisfaction Tool*
Diabetes-specific Quality of Life Scaleta™ Diet restrictions (9). daily hassles (&) 4 A | k| ) A
Diabetes Responsibility and Conflict Scale® Conflict (MR) x MR MR MR x MR
Diiabetes Self-Care Barriers Assessment Glucose monitoring barriers (4), diet regimen 4 A ol MR + MR
for Older Adults®®'™ barriers (4). exercise barriers (4). total {12)
Diabetic Foot Ulcer Scale™'® Ulcer care {4), financial {2) 4 A 4 X
DISABKIDS Diabetes module® '™ Impact/acceptance (), treatment (4) 4 A MR MR
General Barriers to Diabetes Self- Diet (7). exercise (7). glucose testing (7). 4 A MR MR MR
Managements™' @ medication taking (7). general barriers (4), total (31)
Dietary Barriers™'%" At home (7). food purchase (8). away from home (5).  +/ A MR NR ) MR
total (27)
Glucose Monitoring Survey*? Glucose control (7). social complications (8). total (22) X A ol + A MR

(note, 9 items do not load on either subscale)



Insulin Delivery System Rating
Questionnaire®*=#

Insulin Pen Questionnaire®’

Insulin Treatment Appraisal Scale®'
Inzulin Treatment Questionnaire
Insulin Treatment Satisfaction
Questionnaires "'

Measure of Invasiveness as a Reason for
Skipping Self-Monitoring of Glucose®
Multidimensicnal Diabetes
Questionnaire*

Multidimensional Diabetes Self-Management
Checklist®

Patient Satisfaction with Insulin Therapy*™
Pediatric Quality of Life Inventory
3.0 Diabetes module® %!

Perceived Burden of Diabetes Treatment'®
Perceived Difficulties in Diabetes Self-Care™

Perceptions About Medications for
Diabetes™

Perceptions of Insulin Shots and Fingersticks™
Personal Diabetes Questionnaire®

Practicality/comfort of treatment'?
Problem Areas in Diabetesit 782114

Survey of Treatment Burdens in Diabetes™

Treatment-Related Impact Measure — Diabetes®

TRIM-Diabetes Device*
Treatment Satisfaction Measure for People
with Insulin-dependent Diabetes™

Convenience (MR}, interference (MR).
blood glucose burden (MR)®

Convenience (7). facilitation of self-care (6). cost (1)

Megative appraisal (16)
Insulin therapy perception {12}

Inconvenience of regimen (5) lifestyle flexibility (3),

delivery device satisfaction (6)°
Total (7)

Misguided support behaviors (4)

Burden of diet self-management (3), burden of
injecting insulin (3}, burden of glucose monitoring
(3). burden of adjusting insulin dose (3}
Conveniencelease (10). social comfort {5),

global satisfaction (15)

Treatment barriers (4), treatment adherence (7)

Single item on perceived burden of treatment
Individual items assessing difficulties in insulin
treatment (2). glucose monitoring (1), diet (3).
exercise (1), smoking (1). daily self-care ().
and self-care during certain occasions (4)

Schedule flexibility (3). portability convenience (2).
regimen inconvenience (5), difficulty remembering

medications (2), gastrointestinal side effects (3).
weight/edema side effects (3), emotional (10)
Injection pain (1), injection fear (1),

fingerstick pain (1), fingerstick fear (1)

Diet barriers (7)., medication barriers (&),
monitoring barriers (8), exercise barriers (7)

Single item on practicality and comfort of treatment
Treatment-related (3) and food-related problems (3)

Individual items assessing burden of: oral agents
(1). insulin (4), oral + insulin therapy (1).
self-monitoring of blood glucose (3), diet (2).
pain (1), and interference with activities (1)
Treatment burden (&), daily life (5).
psychological health (8)

Device function (5). bother (3), total (8)
Perceived compatibility with lifestyle (PCL) (3)
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Instrument Relevant subscales, items (n) Patient Reliability Scale Convergent/ Known-group/ Sensitive

input analyses discriminant validity concurrent validity to change

Kidney disease measures
Health Beliefs About Fluid Adherence® Barriers to fluid adherence (7} x 4 MR MR Y MR
Hemeodialysis Stressor Scale® =115 Physiclogical, psychosocial, total? X 4 'l MR X y
Continuous Ambulatory Peritoneal x 4 ME MR MR MR
Dialysis Stressor Scale™
Renal Adherence Attitudes Questionnaire®® Attitude towards social restrictions (8). Al 4 Y MR MR MR

acceptance/lifestyle impact (11)
Satisfaction with Care Questionnaire* Financial/transportation (7) Al + NR v NR MR
Treatment Effects Questionnaire'¢¥7 Total (20} x 4 MR A Y MR
Heart failure measures
Beliefs about Medicine Compliance Scale®™!'* Medication barriers (6) Al A Y MR MR MR
Beliefs about Diet Compliance Scale®!' &7 Diiet barriers (5) Al A Y MR X MR
Dietary Sodium Restriction Questionnaire®''*  Perceived behavioral control (7)* Al 4 Y MR NR MR
Perceived Difficulty Affording Health Care™™  Single item on economic burden of medical costs x MR MA MR Y MR

Motes: *Mollema et al** added 4 items to fear of injecting and 4 items to fear of testing subscales; *medified from original scoring™ which scored two subscales, je, treatment satisfaction (15 items) and treatment interference with activities
(11 items): “Bode et al'™ used a modified scoring procedure for all subscales; “number of items in the subscales and the overall scale fluchuate across studies. A third subscale (“dependency/restriction”) was identified by Murphy ot al'*

*original scoring''* recorded only response frequencies of individual tems.
Abbreviations: . satisfactory; X unsatisfactory or incomplete: MR not reported; NA. not applicable.

Table 5: Instruments évaluant la «  satisfaction du patient vis -a-vis de son traitement »ou«l 6 EIl PAAO A O0» daesRBmmadlieddAT O
chroniques (diabete, insuffisance cardiaque, insuffisance rénale). Adapté de la source [65].
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3.7. Développement Ad O1 ET 00001 AT &  Adkdead ALOOOA A
traitement
, 01 AEA A@dmier travAiil éfaid de développer et valider un instrument de mesure
du fardeau du traitement, «le Treatment Burden Questionnaire» (TBQ), dans une
population de patients souffrant de plusieurs maladies chroniques,utilisable a la fois

en pratique clinique quotidienne et en recherche clinique.

3.7.1. Méthodes
.1 66 AOGITO OOEI EOiI O1A ii OET AA Al AOOENOA
mesurant un concept subjectif en santé[62,66]d, Yq i1 AAT OAOEI 1T A80OI1
DAOOEO A80T A OAOGOGA AA 1T A 1EOOI OAOOOA AO ABEI

N A~

de 1 6 ET OOOOI AT O 1 Ahdplidtidh del patiebts LOlffdant de plusieurs

maladies chroniques et3) évaluation de sdfiabilité .
3.7.1.1. %l AAT OAOCEIT AA 1686ET O0000I AT O
Dans un premier temps, i 00 AOI 1 O AGAAT OA AEEAAOOT O1 A
- %%, ). % AT OOEI EOAT O ROvesufed dutar@éall dudraiterdedt] O E AEE /
préalablement existantes. Nous avons trouvé des instruments utilisables chez des
patients avec des pathologies ou des traitements spécifiquesnais aucun instrument
ne permettait de mesurer le fardeau du traitement de maniére globale, chez des
patients souffrant de plusieurs maladies chroniquesCette recherchenous a permis de
définir une série de thémes autour du fardeau du traitement: prises médicamenteuses,
auto-surveillance, examens complémentaires, visites chezets médecins, contraintes

administratives, difficultés a suivre les conseils pour suivre un régime ou pratiquer des
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activités sportives etimpact de leur prise en charge médicale sur leurs relations avec

lesautres.

Dans un second temps, nous avons réalis@2 interviews qualitai©AOh U |1 6 AE
Ad AT O0A Gdirids Gauped defatients souffrant de maladies chroniques, afin de

confirmer et compléter les thémes identifiés lors de la recherche de la littérature. Ces

ET OAOOEAXxO 110 bPAOIdabthehd duAabdead BuEaikmentOdle T 1 OO
fait de me soigner régulierement me rappelle que je suis malade ».

Au total, ces AAO@ ¥ OAPAO 110 PAOI EO | 6 iprElikiAdired AOET 1
composeé de Y4 items, évalués par des échelles type likert, graduées de 0 (Aucun

impact) a 10 (Impact considérable). Pour chaque question les patients pouvaient

cocher une case « Je ne suis pas concerné ».

3.7.1.2. Evaluation des caractéristiques AA 1 8ET O0O00OI AT O
, 6 ET OO0 abizhulal é@ validcAODOT O Ad O1T A PRAIOERIT AOGE 1QT OAMAEO A
moins une maladie chronique, recruté dans des cabinets de médecine générale ou
hospitalisés dans des centres hospitaliers universitaires (CHU) en llgle-France. La
validaOET T O6AO0O Ai Ooi O1i A AT n 7 OAPAO
Dans un premier temps, ous avons réduit le nombre de questions, en étudiant les
caractéristiques des réponses (réponses manquantes, effet plancher/plafond,
corrélation inter-items, etc) A/ZAET A3 i | Fuedfiond @donlaht®s ou peu
informative s.
Dans un second temps, nous avons étudié la validité factorielle de notre instrument.
Autrement dit, nous avons évalué si notre instrument mesurait un seul concept ou si la
i AOOOA AT 1T AOGEOAEO U 18ACOi CAOGETT Ei OFrO1TCiT/
mesures.
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Dans un troisieme temps, nous avons étudié la validité de construit de notre
instrument. Pour cela, nous avons vérig différentes hypothéses sur le fardeau du

traitement. 4 T OO A 8 dudavodsklierciié unecorrélation négative entre la mesure

du fardeau du traitement et la satisfaction du patient vis-a-vis de son traitement,

évaluée par le« Treatment Satisfaction Questionnaire for Medication » (TSQM) [67,

68]. Ensuite, nous avons cherché une corrélation positive entre la mese du fardeau

du traitement et 1) le nombre de prises médicamenteuse@iombre de comprimeés, par

jour, nombre de prises, etc.); a q | 8EI BT OOAT AA (AchbreOdeE OE 1 |
consultations/an, nombre de spécialistes différents consultés, etc.) et 3) le temps

DAOOiI U 061 AAOPAO AA OA desicorélatigng ont ét¢ evalticeOT T OC
U 1T6AEAA AO AT AEEEAEAT Q. Brfin, olis @Wiisisupivieiuhe AA 31
concordance entre la mesure du fardeau du traitement obtenue en interrogeant le

patient, son médecin et un proche.

AE

Ou

Dans un dernier temps, nous avons évalué ldiabilit¢ AA 1T A 1 AOQPAs A0 Al
méthode de testretestAO aq A8 OT A 1 OAIl OCehrene.T AA OA AT 1 OE
Pour décrire la concordance entre la mesure du fardeau du traitement obtenue en
interrogeant le patient, son médecin et un proche etla reproductibilité par le test-

retest, nous avons utilisé 1) le coefficient ce corrélation intraclasse (ICC) et 2) des

graphiques de Bland et Altman[69] qui présentent la différence entre deux mesures en

fonction de la moyenne de ces deux mesuresLes analyses statistiques ont été
effectuées en utilisant SAS v9.2 (SAS Institue, Cary, NC, USA) et R v2.13.1

(http://www.r _-project.org).
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3.7.2. Résultats
Au total, 502 patients (dge moyen 59.3 (£17) ans ; 266 femmes (53.1%)) ont été inclus
entre avril 2011 et septembre 2011 lors de la phase de validation du questionnaire ; 257
patients étaient hospitalisés 61.2%). Les patients déclaraient comme principale
maladie chronique des pathologies variées telles que le diabete (16.5%), les cancers
(6.9%) ou des maladies psychiatriques compenseées (1.6%).
Lors de la récuction du nombre A 8 E Odklli drtant sur « Lesprécautions que vous
devez prendre pour conserver vos médicaments » a été supprimé car un grand nombre
de pAOEAT OO 1671 OAEAT O DPAO Alpiédedkad uri efed plabched AET | /
important (64%).
La validité factorielle de notre instrument a été établie en étudiant le diagramme des
OATl AOOO DHOT POAO AGOT A AT Al UOA ZAAOI OEAIT I As
unidimensionnelle du questionnaire; les items de notre instrument, malgré leur
diversité, étaient donc le refletAd 01 OAOI AO 18I A AOOOEAQOS
La validation de construit de notre instrument a établi 1) une corrélation négative entre
notre instrument et les scores du TSQM(rs allant de -0.26 a-0.53; p<0.000) et 2) des
corrélations positives entre la mesure du fardeau du traitement et les variables
évaluantl 8 EI BT OOAT AA (rdaflant @eO02E & 8.4, #<D.@O01) Lorsque nous
avons étudié la concordance entre la mesure du fardeau du traitemenévaluéepar le
patient, son médecin et un proche, nous avons obse€: 1) une concordance moyenne
entre la mesure du fardeau du traitement par le patient et par un proche (ICC=0.60
[0.28-0.79], n=39); et 2) une mauvaise concordance entre la mesure du fardeau du

traitement par le patient et par son médecin (ICC=0.38 [0.290.47], n=396).
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, A OAPOI AOCGAGEAEI EOi AA 1T A 1 AOOOA-retesh AaitOi A 0
bonne (ICC=0.76 [0.670.83], n=211).
3.7.3. Discussion
Au cours de ce travail, rous avons développé le premier instrument de mesure du
fardeau du traitement, le «Treatment Burden Questionnaire» (TBQ), dans une

population de patients souffrant de plusieurs maladies chroniques. Cet instrument

était utilisable quels que soient les maldies oulestraitements du patient.

Les items de cet instrumentont été déA 1 | DBT O AT A 1T AOETT AA 187 «
AGAOEO AA Al ET EAEAT O POAT AT O AT AEAOCA AAO E
A 6 A O gatients. 1l est important de noter la bonne validité de contenu de

qualitatives portant sur le fardeau du traitement réalisées apres notre travai[47, 70, 7]

AO aq 1TAO ATT AETAO OAOOT OOGi O 110060 AA 161 O0OA
fardeau du traitement dans 3 maladieschroniques (diabéte, insuffisance rénale et

ET OO&E£ZFZEOAT AA AAOAEANOAQ8 0AO AEI T AOOOh 11 OOA
développé avait une validité de construit et unefiabilité acceptable, selon les standards

internationaux pour le développement des mesures provenant du patient.

Notre étude a également permis de montrer que, les médecins ignoraient souvent les
contrainte® OAOOAT OEAO DPAO 1 AémieAdd EWlsipripdns®O OOE O

AT 1 OAAT AA AT OOA 161 OA1 OAOETT AO AEAOAAAOD Al

A
i i AAAET 1 OAEO ZAEAI Ah U Al i POEO Bin@itancAAO DI
IO 181 ACAOOGATAR Q@i6O@DI (AbA &piibokia® A BAO O 1léfard@#uO O h
du traitement est rarement abordé par les patients lors des consultationg[72 et,
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ABAOOOA ADAAGGMAAET O OA &£ AAI EOCAT O OI O06AT O
biomédicaux en occultant le contexte de soin des patients (transport, situation

AET AT AET OAh AAQOBET A801 AEAAT 08(Q

Difference in scores
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Figure 4: Graphique de Bland et Altman montrant la concordance entre la

mesure du fardeau du traitement évaluée par le médecin et celle évaluée par le

patient (n=396 patients). Le graphique montre la différence entre les deux mesures

en fonction de la moyenne des deux mesures. Une différence négative signifie que le

médecin a surestimé le fardeau de son patient et une différence positive que le

meédecin a sousestimé le fardeau de sa patient. Les lignes horizontales représentent

1A AE£EA OAT AA TTUATTA AT OGOA 1 AO AAOD 1 AOOOAC
AAOG PTET OO AOGO POI DI OOGETTTATTA AO T11AOA AbI
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Les forces de cette étude reposent sur la validationde 8 ET 00001 AT O AAT O Ol
de patients hospitalisés et ambulatoires, souffrant de pathologies variées et recevant

des traitements différents, en France En ce qui concerne les limites de notre

instrument, 1 & AT O Ads AemdAavalent un effet planchea et de nombreux patients

avaient répondu « Je ne suis pas concerné » a une ou plusieurs questiorGe résultat

était partiellement attendu car le fardeau du traitementdéD AT A AA 1 6 ET Oi COAOD
patient de sa prise en charge médicale dans sa vie qudienne ; certains aspects du

traitement, devenus une routine pour certains patients (par exemple les prises
médicamenteuses quotidiennes), pouvaient ne pas représenter une contrainte pour

eux. Ainsi, deux patients avec une méme maladie et un méme traitemenpouvaient

ressentir un fardeau tres différent.

, 6ET 00001 AT O Ai OAlT T pPi T OAEO 1T A POAI EAO U i
patients souffrant de plusieurs maladies chroniques. Le développernt et la validation

AARA 187 OOEI éniFfancé e partQes Felatibr® ierfre fardeau et contexte de

OTETh EI AOO DPOT AAAT A NOA 1 6 EécdelGppéddin® AOOA|
un autre contexte de soin. A O A @Al bl Ah AAT O 11 OOA i OOAAN
compte les contraintes financiéres de la prise en charge médicale en effet, le systeme

de sécurité sociale offre une prise en charge gratuite pour les patients souffrant de

pathologies chroniquesen France

Pour mesurer le fardeau du traitement dansdes contextes de soin différents de celui

AAT O 1T ANOAT 1 81 OOE dondadaptérinotré duth Bourld@edniinter lds1  A£A O
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différents aspects culturels, du systéme de soins et de la prise en charge médicale

pouvant avoir un impact sur la qualité de vie des paients.
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3.7.4. Article

Tran VT, Montori VM, Eton DT, Baruch D, Falissard B, Ravaud P: Development and
description of measurement properties of an instrument to assess Treatment Burden

among patients with multiple chronic conditions. BMC Med 2012, 10(1):68
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burden among patients with multiple chronic

conditions

Viet-Thi Tran'?, Victor M Montori®, David T Eton®, Dan Baruch?, Bruno Falissard®® and Philippe Ravaud'*”"

Abstract

that are both efficient and acceptable for patients.

workload

Background: Patients experience an increasing treatment burden related to everything they do to take care of
their health: visits to the doctor, medical tests, treatment management and lifestyle changes. This treatment
burden could affect treatment adherence, quality of life and outcomes. We aimed to develop and validate an
instrument for measuring treatment burden for patients with multiple chronic conditions.

Methods: Items were derived from a literature review and qualitative semistructured interviews with patients. The
instrument was then validated in a sample of patients with chronic conditions recruited in hospitals and general
practitioner clinics in France. Factor analysis was used to examine the questionnaire structure. Construct validity
was studied by the relationships between the instrument’s global score, the Treatment Satisfaction Questionnaire
for Medication (TSQM) scores and the complexity of treatment as assessed by patients and physicians. Agreement
between patients and physicians was appraised. Reliability was determined by a test-retest method.

Results: A sample of 502 patients completed the Treatment Burden Questionnaire (TBQ), which consisted of 7
items (2 of which had 4 subitems) defined after 22 interviews with patients. The questionnaire showed a
unidimensional structure. The Cronbach’s a. was 0.89. The instrument’s global score was negatively correlated with
TSQM scores (rs = -041 to -0.53) and positively correlated with the complexity of treatment (r; = 0.16 to 0.40).
Agreement between patients and physicians (n = 396) was weak (intraclass correlation coefficient 0.38 (95%
confidence interval 0.29 to 0.47)). Reliability of the retest (n = 211 patients) was 0.76 (0.67 to 0.83).

Conclusions: This study provides the first valid and reliable instrument assessing the treatment burden for patients
across any disease or treatment context. This instrument could help in the development of treatment strategies

Keywords: chronic disease/therapy, patient participation, physician-patient relations, quality of life, questionnaires,

Background

Chronic diseases are the leading cause of mortality in the
world, representing more than 36 million deaths in 2008
[1]. About 45% of the population and 88% of people older
than 65 years have at least one chronic condition. The pre-
valence of chronic diseases continues to increase: in 2020,
nearly 50% of the US population will have at least one

* Correspondence: philippe.ravaud@htd.aphpfr
'Université Paris Descartes, Faculté de Médecine, Paris, France
Full list of author information is available at the end of the article

chronic condition [2]. Therefore, the challenge for physi-
cians has switched from curing acute illnesses to managing
multiple chronic conditions. However, illnesses are still the
primary focus of medical care [3] and many clinical prac-
tice guidelines focus on single conditions. For example, a
physician following extant guidelines could prescribe up to
12 medications for a patient with osteoporosis, osteoar-
thritis, type 2 diabetes mellitus, hypertension, and chronic
obstructive pulmonary disease [4].

© 2012 Tran et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons

() BioMed Central Attribution License (http:/creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in

any medium, provided the original work is properly cited.
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Being a patient implies more investment of time and
effort than just taking medicines. It also involves drug
management, self-monitoring, visits to the doctor, labora-
tory tests and changes of lifestyle. For example, patients
with type 2 diabetes controlled by oral agents could spend
143 minutes daily in recommended self-care [5]. This
workload can affect quality of life as severely as the illness
itself, and patients rate this treatment burden equal to that
of diabetic neuropathy or nephropathy [6].

Treatment burden can be defined as the impact of
health care on patients’ functioning and well-being, apart
from specific treatment side effects [7,8]. It takes into
account everything patients do to take care of their
health: visits to the doctor, medical tests, treatment man-
agement, and lifestyle changes. Treatment burden is asso-
ciated, independently of illnesses, with adherence to
therapeutic care [9,10] and could affect hospitalization
[11] and survival rates [12].

Minimally disruptive medicine seeks to tailor treatment
to the contexts of patients by integrating the notion of
treatment burden in their care [13]. Therefore, caregivers
need tools to establish the weight of the treatment burden.
Many instruments assess treatment burden for specific
conditions [14-18], but none has been developed to assess
this burden globally across multiple chronic diseases.
Because the treatment burden grows from the combina-
tion of chronic diseases, only an instrument that assesses
it globally could help clinicians and researchers develop
effective therapeutic programs that minimize the treat-
ment workload [13].

In the present work, we aimed to develop a measure of
treatment burden for patients with at least one chronic
condition. This measure should be of use in daily clinical
practice and in clinical research.

Methods
We used a multistep method to develop a tool to mea-
sure the treatment burden of chronic diseases [19,20]

following the quality criteria proposed in the literature
[21].

Stage 1: elaboration of the questionnaire

The objective of the instrument was to capture the percep-
tion of treatment burden of patients as ‘the work of being
a patient’ dealing with increasingly complex treatment
regimens [13], that is, the impact of the workload of
healthcare on a patient’s well-being and functioning.

We searched MEDLINE via PubMed for literature on
treatment burden and existing questionnaires assessing it
in specific diseases. We found no instrument appraising
the treatment burden globally. Treatment burden was
often assessed only as a subscale of specific disease scales
[14-17] and thus was considered only for the regimen
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associated with a particular condition. Items often focused
on drug intake, adherence to care and convenience of use.

Using this literature review, three members of the team
who had experience in the care of patients with chronic
diseases (V-TT, BF, PR) highlighted possible relevant
topics to capture the aspects of the workload of healthcare
that could affect a patient’s life. These topics were the bur-
den associated with taking medicines, self-surveillance,
laboratory tests, doctor visits, need for organization,
administrative tasks, following advice on diet and physical
exercise and social impact of the treatment. According to
the conceptual model of our instrument, we chose not to
include other consequences of the treatment such as treat-
ment side effects.

In addition, because our instrument was elaborated in
France and administered to French patients, we did not
take into account the financial burden of treatment,
because our national public health insurance program
guarantees healthcare free of charge for patients with
chronic conditions.

We recruited a convenience sample of 22 patients with
at least 1 chronic condition from the department of inter-
nal medicine of Hospital Pitié-Salpetriere and a general
practitioner clinic in Paris in April 2011 (Additional file 1,
Appendix 1). These two settings involved patients with
various chronic conditions, requiring primary, secondary
and tertiary care. During semistructured interviews, we
presented the concept of treatment burden to patients and
asked them about their diseases, their treatment and the
burden of treatment, with open-ended questions: ‘Could
you tell us about your health problems? ‘Could you tell us
about what you have to do to take care of your health?’
“What aspects of your care have the most impact on your
life?” Then, we asked them about the burden associated
with the different topics highlighted earlier by asking them
(1) to rate each of these items, (2) to explain why they
would rate it like that and (3) if they found the item rele-
vant in the assessment of treatment burden generally.
Finally, we asked patients, if other aspects of the workload
of healthcare bothered them. As a result of these inter-
views, examples were added to the items, and we added
one item ‘Frequent healthcare reminds me of my health
problems’ to the questionnaire.

The resulting questionnaire consisted of seven items
(two of which had four subitems), formed by an intro-
ductory sentence with examples, followed by a rating
scale ranging from 0 to 10 with numbers placed under
boxes and labeled end anchors (‘No burden’ and ‘Con-
siderable burden’) [22-24].

A group of ten physicians (two methodologists, three
general practitioners, two internists, one cardiologist, one
pneumologist, one diabetologist) with experience in the
care of patients with chronic conditions, some of whom
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had experience in questionnaire development, reviewed
the clarity and wording of the items. All physicians
agreed that, on the surface, items appeared to be measur-
ing what they actually were and that the instrument
achieved face validity.

Stage 2: measurement properties of the instrument

The measurement properties of the questionnaire were
assessed by four steps: (1) reduction of the number of
items, (2) assessment of factorial validity, (3) assessment
of construct validity and (4) assessment of reliability.

We recruited consecutive patients from six teaching
hospitals of the Assistance-Publique Hopitaux de Paris
and eight general practitioner clinics in Paris to validate
the questionnaire. Patients were eligible if they were 18
years or older, were able to complete a consent form and
had at least one condition requiring medical follow-up for
at least 6 months. Patients with cognitive impairment that
could interfere with understanding the questionnaire were
excluded. All patients provided written informed consent
to be in the study.

Reducing the number of items was based on (1) a floor
effect, considered present if more than 15% of respondents
had the lowest score [21]; (2) the relevance of the items,
assessed by the number of answers for which patients
checked ‘Does not apply’; and (3) item redundancy, sus-
pected when interitem correlations by Spearman’s correla-
tion coefficient were > 0.80 [19]. Items were eliminated
after discussion among three investigators (V-TT, BF, PR).

Answers to the questionnaire were aggregated in a glo-
bal score by summing the item responses. ‘Does not
apply’ or missing answers were considered the lowest
possible score (0) because we considered that a patient
not concerned by a domain of the treatment burden had
no burden for that domain.

Factorial validity was assessed by determining the
dimensional structure of the questionnaire by use of factor
analysis. Scree plots were used to visualize a break
between factors with large and small Eigenvalues. Factors
that appeared before the horizontal break were assumed
to be meaningful. Internal consistency was assessed by
Cronbach’s o [25] and was considered acceptable between
0.70 and 0.95 [26].

Construct validity was obtained by confirming two con-
structs theorized on the treatment burden [27]. First, we
hypothesized a negative correlation between treatment
burden, defined as the work of dealing with complex treat-
ment regimens, and treatment satisfaction, defined as the
balance between expectations about the treatment, side
effects, convenience of use, and perceived efficacy. Treat-
ment satisfaction was assessed by the Treatment Satisfac-
tion Questionnaire for Medication (TSQM), an 11-item
questionnaire validated in a population with diverse
chronic conditions, measuring patient satisfaction with
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various medications designed to treat, control or prevent a
wide variety of medical conditions [28,29]. TSQM scores
range from 0 to 100 and measure patient satisfaction with
the treatment’s effectiveness, side effects, convenience and
globally. Correlations were expected to be higher between
our instrument and the TSQM convenience score because
some items overlapped. Second, we assumed a positive
correlation between the patient evaluation of the treat-
ment burden and treatment workload evaluated by items
on (1) drug intake (number of tablets, injections and
intakes per day); (2) medical follow-up (number of differ-
ent physicians, medical appointments per month and hos-
pitalizations per year); and (3) daily time spent on self-
care. The correlations between the global questionnaire
score, the TSQM scores and treatment workload variables
were assessed by Spearman correlation coefficient (r,) and
considered high with rg > 0.50 and moderate with rg 0.35
to 0.50 [30]. Wilcoxon and Kruskal-Wallis tests were used
to compare measurements for qualitative variables across
groups. A P value < 0.05 was considered statistically signif-
icant. We used linear regression analyses to examine vari-
ables that predicted the global questionnaire score.
Relationships were characterized with beta coefficients,
standard errors, and percent variance explained (adjusted
R?) within these models. Heteroskedasticity was corrected
by the method described by Greene et al. [31].

Description of our sample was completed by cluster-
ing homogenous groups of patients depending on the
similarity of their response patterns to the Treatment
burden questionnaire and analysis of treatment work-
load variables in each cluster of patients. Clustering
involved a hierarchical ascendant classification with a
Ward’s distance method [32]. The number of clusters
was determined so as to have a minimal sample of 100
patients. Stability of clustering was assessed by a twofold
crossvalidation method.

We compared the patient’s self-evaluation of treatment
burden with an evaluation by their physician and by an
informal caregiver using the same questionnaire adapted
for heteroevaluation. Physicians and informal caregivers
were asked to make the best estimate of the patient’s
treatment burden from their perspective.

Reliability of the instrument was determined by a test-
retest method. Patients completed the new instrument
twice: at baseline and after 2 weeks or 1 month. Reliability
was assessed by the intraclass correlation coefficient (ICC)
for agreement [33]. The 95% confidence intervals (95%
ClIs) were determined by a bootstrap method. Agreement
was considered acceptable with ICC > 0.60 [27,34]. Agree-
ment was represented by Bland and Altman plots, which
represent the differences between two measurements
against the means of the two measurements [35].

Statistical analyses involved use of SAS v. 9.2 (SAS Insti-
tute, Cary, NC, USA) and R v. 2.13.1 http://www.r-project.
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org/. This study was approved by the Institutional Review
Board of Hospital Bichat (IRB: 00006477).

Results

In total, 502 patients (mean age 59.3 (+ 17) years; 266
women (53.1%)) were included to validate the question-
naire from April 2011 to September 2011 in France; 257
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were inpatients (51.2%) and 300 reported a symptomatic
disease (62.6%) (Table 1). Self-reported main chronic con-
ditions ranged from diabetes (16.5%) to cancers (6.9%) and
included well controlled psychiatric illnesses (1.6%).
During item reduction, we eliminated the subitem ‘“The
conditions to store your medications (in your refrigerator
etc.)’ because a large number of patients responded ‘Does

Table 1 Demographic and clinical characteristics of patients (n = 502)

Patient characteristics Value Missing data
Age, years (range) 60 (19 to 94) 2
Female sex, no. (%) 266 (53.1%) 1
Marital status, no. (%): 13

Married 216 (44.2%)

Live-in partner 38 (7.8%)

Single/separated 171 (35.0%)

Widowed 64 (13.1%)
Highest education level, no. (%): 44

No diploma/primary school 85 (18.6%)

Secondary/high school 195 (42.6%)

College 178 (38.9%)
Inpatient, no. (%) 257 (51.2%)
Duration of disease, years (range) 10 (0 to 91) 33
Presence of daily symptoms, no. (%) 300 (62.6%) 23
Need for assistance, no. (%) 132 (26.4%) 2
Hospitalizations during the last 12 months, no. (%) 0(0to 15) 40
Medical appointments/month, no. (%) 1 (0 to 30) 16
Different physicians, no. (%) 2 (0 to 10) 18
Tablets/day, no. (%) 4 (0 to 30) 14
Drug intakes/day, no. (%) 2 (0to 6) 26
Injections/day, no. (%) 0(0to8) 78
Diet, no. (%) 198 (40.3%) 1"
Physical therapy, no. (%) 113 (22.9%) 9
Oxygen therapy, no. (%) 22 (44%) 4

Need for a specific organization for daily care, no. (%)
Time needed to organize drugs/week®
Need for self-monitoring, no. (%)
Time needed for self-monitoring/week®
Presence of side effects, no. (%)
Main chronic condition, no. (%):
Diabetes
Rheumatologic diseases
High blood pressure and dyslipidemia
Systemic diseases
Pulmonary diseases (other than asthma)
Heart diseases
Asthma
Cancers and hematological malignancy
HIV infection
Arterial or venous thrombosis
Other diseases”

338 (67.3%)

60 min (0 to 21 h)

168 (33.47%)

60 min (0 to 12 h)

168 (36.3%) 39
1

81 (16.5%)

59 (12.0%)

44 (9.0%)

3 (8.8%)

0 (8.1%)

7 (7.5%)

7 (7.5%)

4 (6.9%)

9 (3.9%)

7 (3.5%)

0 (16.3%)

?Median time needed for concerned patients (self-reported)

POther diseases include diseases of the digestive system, psychiatric diseases, allergies, non-malignant hemopathy, neurological diseases, sequelae of injury, and

endocrine diseases (other than diabetes).
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not apply’ (51.6%) and it had a large floor effect (64.0%)
(Additional file 2, Appendix 2). Therefore, the final version
of the questionnaire, the Treatment Burden Questionnaire
(TBQ), consisted of seven items (two of which had four
subitems) (Table 2).

Factorial validity, assessed by scree plots, favored a uni-
dimensional instrument because 91% of the variance
was explained by the first principal factor (Figure 1 and
Additional file 3, Appendix 3). Cronbach’s a. was 0.89.
The global score of the Treatment Burden Question-
naire was the sum of the answers to each item and ran-
ged from 0 to 130. It was highly correlated with every
item of the questionnaire (r; = 0.47 to 0.68) (Additional
file 4, Appendix 4).

Construct validity showed (1) a moderate negative corre-
lation of the Treatment Burden Questionnaire score with
the TSQM global and convenience scores (rs = -0.41 and
rs = -0.53) and a weak negative correlation with the
TSQM efficacy score (rs = -0.26) (Table 3) and (2) a signif-
icant association of scores for variables used to describe
treatment workload and the Treatment Burden Question-
naire global score (Table 4).

Using hierarchical ascendant classification, we clustered
our sample in three homogenous groups of patients by the
answers to the Treatment Burden Questionnaire (Addi-
tional file 5, Appendix 5). Twofold cross validation showed
stable clustering results. The global score was 11.3 (+ 9.2)
in the first cluster, 34.6 (+ 11.1) in the second cluster and
65.8 (+ 18.1) in the third cluster. Therefore, we defined
the clusters as patients with low, moderate and high bur-
den of treatment. Descriptive analysis of the treatment
workload items within the three clusters showed that

Table 2 Items of the final Treatment Burden Questionnaire
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scores for these variables were significantly higher for
patients with high treatment burden (Table 5). Treatment
workload variables could explain up to 69% of the variabil-
ity in the patient’s score. Prediction of global score with
these variables was more accurate with high than low
treatment burden (R? = 0.86 vs R* = 0.62) (Additional file
6, Appendix 6). Treatment burden score was significantly
higher when patients experienced medication side effects
(P < 0.0001) and for patients whose treatment did not
relieve their symptoms (P < 0.0001).

We found a moderate agreement (ICC 0.60 (0.28 to
0.79)) between patient and informal caregiver global
scores (39 informal caregivers (7.8%) completed the ques-
tionnaire) (Additional file 7, Appendix 7a). Bland and
Altman plots showed a mean difference of -8.7; 95% lim-
its of agreement were -58.0 and 40.7 (Additional file 7,
Appendix 7b). Agreement between patient and physician
global scores was weak (ICC 0.38 (0.29 to 0.47)) (396
physicians (78.9%) completed the questionnaire) (Addi-
tional file 8, Appendix 8). Bland and Altman plot showed
a mean difference of -7.6; 95% limits of agreement were
-60.7 and 45.4 (Figure 2). Agreement between patient
and general practitioner (n = 209) evaluations was ICC =
0.42 (0.27 to 0.54). Agreement between patient and hos-
pital specialists (n = 187) evaluations was ICC = 0.29
(0.14 to 0.42) (Additional file 9, Appendix 9). Treatment
workload variables could explain up to 76% of the varia-
tion in physician evaluations and was more accurate for
patients with high than low treatment burden (R* = 0.82
vs R? = 0.72) (Additional file 6, Appendix 6).

Retests were obtained for 211 patients (42.0%). For the
global score, the ICC for all retests was 0.76 (0.67 to 0.83)

Item Item

no.

1A The taste, shape or size of your tablets and/or the inconvenience caused by your injections (for example, pain, bleeding, scars)

1B The number of times you have to take your medication every day

1C The things you do to remind yourself to take your daily medication and/or to manage your treatment when you are not at home

1D The specific conditions when taking your medication (for example, taking it at a specific time of the day or meal, not being able to do
certain things after taking them like driving or lying down)

2A Lab tests and other exams (frequency, time spent and inconvenience of these exams)

2B Self-monitoring (for example, taking your blood pressure or measuring your blood sugar yourself: frequency, time spent and
inconvenience of this surveillance)

2C Doctors visits (frequency and time spent for the visits)

2D Arrange appointments and schedule doctors visits and lab tests

3 How would you rate the burden associated with taking care of paperwork from health insurance agencies, welfare organizations, hospitals
and/or social care?

4 How would you rate the constraints associated with your diet (for example, not being allowed to eat certain foods)?

5 How would you rate the burden associated with the recommendations from your doctors to practice regular physical exercises?

6 What is the impact of your healthcare on your social relationships (for example, need for assistance, being ashamed to take your

medication in front of people)?

7 'Frequent healthcare reminds me of my health problems’
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(Additional file 10, Appendix 10a). Bland and Altman
plots showed a mean difference of -5.9; 95% limits of
agreement were -42.4 and 30.5 (Additional file 10, Appen-
dix 10b). Reliability for the 2-week retest group (n = 182)
was consistent with the 1-month retest group (n = 29)
(ICC = 0.75 (0.65 to 0.83) vs ICC = 0.78 (0.46 to 0.91)).

Discussion

In this study, we presented a unidimensional valid and
reliable instrument assessing the treatment burden of
chronic diseases for patients with multiple chronic con-
ditions. This patient-reported measure took into account
the burden associated with drug intake, surveillance,
lifestyle changes and the impact of healthcare on social
relationships.

The instrument could help in clinical research for
developing clinical practice guidelines adapted to the
realities of patient lives. In addition, it could be used in
clinical practice as a validated global score that is easy
to calculate to identify patients overwhelmed by their
treatment to help begin conversations about treatment
burden with these patients.

We highlighted a negative correlation between treat-
ment burden and treatment satisfaction: the more satisfied
patients were with their treatment, the less the treatment
burden. We expected that our scale score would correlate
highly with the TSQM convenience score because some
items overlapped. However, patients with side effects and
who found the treatment inefficient would feel less agree-
able to integrate the treatment in their lives.

Treatment burden did not concern only patients tak-
ing a lot of medications: 25% of patients in our sample
took < 3 medications a day and still had a median treat-
ment burden score of 17 (Q1 to Q3: 6 to 36). Therefore,
treatment burden should be taken into account for every
patient, because it could be associated with adherence to
care [9] and thus could contribute to hospitalizations
and survival rates [11]. However, physicians were often
not fully aware of their patients’ investment of time and
efforts to comply with every prescription: we found only
weak agreement between evaluation of treatment burden
between patients and physicians. Even for specific
domains such as self-monitoring or the prescription of a
diet, physicians could not predict their patient’s

Table 3 Relationship between the Treatment Satisfaction Questionnaire for Medication (TSQM) scores and Treatment

Burden Questionnaire global score (n = 502 patients)

Correlation with the Treatment Burden Questionnaire global score® P value
TSQM global score -041 < 0.0001
TSQM efficacy score -0.26 < 0.0001
TSQM convenience score -0.53 < 0.0001
TSQM side effects score® -0.52 < 0.0001

The TSQM assesses satisfaction with medication. Scores range from 0 to 100. A high score indicates high satisfaction with the medication. Negative coefficients
indicate a decrease in the TSQM score associated with an increase in treatment burden.

°TSQM side effects score was calculated only for patients who declared experiencing side effects.
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Table 4 Relationship between treatment workload variables and the Treatment Burden Questionnaire global score (n

= 502 patients).

Correlation with the Treatment No. (%) Mean P value

Burden Questionnaire global score® score
Correlation with treatment workload continuous variables
Number of hospitalizations during the last year 0.24 - - < 0.0001
Number of medical appointments/month 0.28 i % < 0.0001
Number of different physicians 0.29 - . < 0.0001
Total number of tablets/day 0.25 - - < 0.0001
Total number of injections/day 0.31 - - < 0.0001
Number of drug intakes/day 0.16 - - 0.0004

Time needed for healthcare per week (sum of the time needed for 04
surveillance and the time needed to organize the treatment)

- - < 0.0001

Comparison between groups defined by treatment workload qualitative variables

Need for a specific organization for daily care:

Yes =
No

Need for self-monitoring:

Yes -
No

Diet:

Yes »
No

Physical therapy:

Yes -
No

Oxygen therapy:

Yes —
No

Presence of side effects: &
Yes

No

The patient considers treatment as efficient:

Yes -
No

338 (67.3%) 3441
164 (32.7%) 2385 < 0.0001

168 (33.5%) 4124 < 00001
334 (66.5%) 25.79

198 (40.3%) 3834 < 0.0001
293 (59.7%) 26.01

113 (22.9%) 35.77
380 (77.1%) 2973 002

22 (4.4%) 4468
476 (94.8%) 3047  0.005

168 (36.3%) 4207 < 0.0001
295 (63.7%) 25.08

317 (63.1%) 2735 < 00001
185 (36.8%) 3713

Spearman correlation coefficient for continuous variables and two-sided Wilcoxon two-sample test for qualitative variables
“Global score is the sum of all items scores of the questionnaire with ‘Does not apply’ and missing answers considered as the lowest possible score (0).

evaluation. General practitioners, who are coordinators
of care in France, have better knowledge than hospital
specialists of how patients cope with everything they do
to take care of their health (ICC = 0.42 for general prac-
titioners and 0.20 for hospital specialists) but still fail to
assess patients’ treatment burden accurately. This find-
ing is not unexpected, because treatment burden is a
relatively new concept to physicians [13] and expresses
a patient experience that is not shared in depth during
consultations [36].

In existing questionnaires, treatment burden was often
considered only as a subscale for larger disease-specific
scales [16,17] and focused on a single treatment regimen.
Given the increasing number of patients with multiple
chronic diseases and complex treatment regimens, mea-
suring global treatment burden seems increasingly

important. As Gallacher et al. have shown for chronic
heart failure, treatment burden relates to how patients
cope with their treatment [37]: (1) learning about treat-
ment and their consequences, (2) monitoring the treat-
ment, (3) adhering to treatment and lifestyle changes and
(4) engaging with others. During our study, we asked
patients about aspects of their healthcare that were not
mentioned in our questionnaire but had an impact on
their lives. We found the same domains of treatment bur-
den as Gallacher et al., with the exception of gaining an
understanding about illness and treatments. Nevertheless,
acquiring this knowledge is an important burden in the
management of chronic conditions, especially when
patients have to make sense of the disparate and conflict-
ing information they gather from different sources. How-
ever, because we recruited patients with illnesses for at
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Table 5 Characteristics of groups clustered by the hierarchical ascendant classification (n = 502 patients)

Characteristic Whole sample

‘Low burden’  ‘Moderate burden’  ‘High burden’ P value

(n = 502) (n = 240) (n = 140) (n=122)
Global score 3001 £ 253 113+92 346 £ 11.1 658 + 18.1 < 0.0001
Age, years 593 + 170 629 + 16.1 592 £ 179 522 + 156 < 0.0001
Female sex, no. (%) 266 118 (49.2%) 78 (55.7%) 70 (57.8%) 0.23
Marital status 0.19
Married 216 105 (45.3%) 60 (43.5%) 51 (42.9%)
Live in partner 38 13 (5.6%) 12 (8.7%) 13 (10.9%)
Single/separated 17 76 (32.8%) 49 (35.5%) 46 (38.7%)
Widowed 64 38 (16.4%) 17 (12.3%) 9 (7.6%)
Highest education level, no. (%) 0.76
No diploma/primary school 85 43 (19.9%) 3 (17.6%) 9 (17.1%)
Secondary/high school 195 96 (44.4%) 54 (41.2%) 45 (40.5%)
College 178 77 (35.6%) 4 (41.2%) 7 (42.3%)
Inpatient, no. (percentage of the whole sample) 257 105 (43.7%) 84 (60.0%) 68 (55.7%) 0.004
Duration of disease, years 150 + 154 163 + 165 145 £ 16.7 133+ 107 0.34
Presence of daily symptoms 300 110 (48.0%) 93 (70.4%) 97 (82.2%) < 0.0001
Need for assistance, no. (%) 132 45 (18.8%) 41 (29.3%) 46 (38.0%) 0.0003
Number of hospitalizations during the last 12 months 1.1 £ 1.9 09+18 12+£19 1.5 %2 0.0004
Number of medical appointments/month 23 +34 15#:16 26 £33 36 +52 < 0.0001
Number of different physicians 24+14 2.0:%13 24+13 29+14 < 0.0001
Number of tablets/day 54 +£45 45+ 41 57+ 39 7055 < 0.0001
Number of drug intakes/day 19+10 18+10 20+£10 21 +1.1 0.07
Number of injections/day 05 £13 02 +09 03+09 13+19 < 0.0001
Diet, no. (%) 198 75 (31.9%) 57 (42.2%) 66 (54.5%) 0.0002
Physical therapy, no. (%) 13 5 (19.2%) 33 (23.9%) 35 (28.9%) 0.11
Oxygen therapy, no. (%) 22 5 (2.1%) 8 (5.7%) 9 (7.4%) 0.05
Time needed to organize drugs/week* 22 £ 92 min 17 £ 100 min 13 £ 51 min 43 + 108 min < 0.0001
Need for self-monitoring, no. (%) 168 61 (25.4%) 36 (25.7%) 71 (58.2%) < 0.0001
Time needed for self-monitoring/week* 14 + 66 min 5+ 31 min 10 + 67 min 37 £ 101 min < 0.0001
Presence of side effects, no. (%) 168 46 (20.9%) 56 (43.1%) 66 (58.4%) < 0.0001
Patient considers his treatment efficient, no. (%) 317 176 (73.3%) 74 (52.9%) 67 (54.9%) < 0.0001
Main chronic condition, no. (%) < 0.0001
Diabetes 81 5 (10.7%) 14 (10.1%) 42 (35.0%)
Rheumatologic diseases 59 5 (10.7%) 21 (15.2%) 13 (10.8%)
Pulmonary diseases (other than asthma) 40 3 (9.9%) 12 (8.7%) 5 (4.2%)
High blood pressure and dyslipidemia 44 9 (12.4%) 9 (6.5%) 6 (5.0%)
Asthma 37 3 (9.9%) 8 (5.8%) 6 (5.0%)
Systemic diseases 43 6 (6.9%) 13 (9.4%) 14 (11.7%)

Patients were clustered in three groups depending on the similarity of their responses to the instrument. Global score was 11.3 (+ 9.2) in the first cluster, 34.6 (+
11.1) in the second cluster and 65.8 (+ 18.1) in the third cluster. Therefore, we defined the clusters as patients with low, moderate and high burden of treatment.
Continuous variables are presented as mean + SE. Categorical variables are presented as proportion of the corresponding subgroup. Associations between
continuous variables among different classes were determined by Wilcoxon test. Qualitative variables are presented by their frequency in the whole sample.
Associations between qualitative variables among different classes were determined by the %2 test. Global score is the sum of all items scores of the
questionnaire with ‘Does not apply’ and missing answers considered the lowest possible score (0).

*Time needed for patients who did not require specific organization for daily care or who had no self-monitoring was considered 0.

least 6 months, they might have already coped with this
particular burden, adapted to it, and therefore did not
mention it.

The strengths of this study included field testing the
instrument in a large sample of both inpatients and out-
patients with different conditions and treatment regi-
mens, which ensured that our instrument was flexible

enough for assessing the treatment burden across any
disease or context. However, we found a significant floor
effect and a large proportion of ‘Does not apply’
responses for all of our scales. This result was expected
because treatment burden depends on how patients cope
with their treatment regimens. Therefore, patients could
have no burden in aspects of their care they have
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Figure 2 Bland and Altman plot representing agreement
between Treatment Burden Questionnaire global scores for
patients and physicians (n = 396 patients). The difference between
global score for patients and physicians is plotted against the mean
score. Negative differences mean that physicians overestimated the
burden and positive differences that they underestimated it. Horizontal
lines are drawn at the mean difference between the two
measurements and the upper and lower limits of agreement. The size
of markers reflects the number of individual observations.

-

integrated in their lives. As well, patients with similar
treatment regimens could have very different treatment
burdens. Still, domains not included in this instrument
may be critical to some of these patients. During the vali-
dation study, we systematically searched for other aspects
of treatment burden that could have an impact on
patients’ quality of life but found no preeminent domain.

More work in measuring treatment burden is needed.
Because treatment burden depends on the context of
patients (social or family structure, care delivery system)
[13] and because our instrument was developed in
France, we could not exclude that different domains
could arise in other settings. As an example, the financial
burden of the treatment did not arise from our qualita-
tive interviews because the public health insurance pro-
gram in France guarantees healthcare free of charge for
patients with chronic conditions. In addition, depending
on the social or family structure, the treatment burden
may be shared by the patient with one or more informal
caregivers, thus affecting the validity of the measure
when only reported by the patient.

Conclusions
Our instrument on treatment burden for patients exhi-
biting multiple chronic conditions provides the first
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valid and reliable solution to assess the burden of treat-
ment across any disease or treatment context. It may
help in the development of treatment strategies that are
both efficient and acceptable for patients.
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Characteristic Value

Agel yr 70 (5376)
Female sex no. (%) 11 (50.0%)
Marital statug no. (%)

Married 11 (50.0 %)

Live in partner 2 (9.1 %)

Single/separated 3 (13.6 %)

Widowed 6 (27.3 %)
Highest education levého. (%)

No diploma /Primary school 7 (33.3 %)

Secondary / High school 4(19.0 %)

College 10 (47.7 %)
Inpatienti no. (%) 6 (27.3 %)
Duration of diseasg yr 11 (523)
Presence of daily symptorisho. (%) 18 (85.7 %)
Need of assistandeno. (%) 7 (31.8 %)
Number of hospitalization during the last 12 0 (G-3)
months
Number ofmedical appointments/month 1(03)
Number of different physicians 3 (24)
Number of tablets/day 5 (4-6)
Number of drug intakes/day 2(22)
Number of injections/day 0 (00)
Dieti no. (%) 13 (59.1 %)
Physical therapy no. (%) 6 (27.1 %)
Oxygentherapyi no. (%) 5 (22.0 %)

Appendix 1. Demographic and clinical Characteristics of patients included in the pretest (n=22).
Median (range) were reported for continuous variables and number (%) for categorical variables.
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Item Response rate Item Floor effect AHIi gh bu
No. (%) AfDoes no No. (%) (score>7)
No. (%) No. (%)
1A. The taste, shape or size of your tablets and/or the inconvenience caused by 496 91 180 44
injections (e.g., pain, bleeding, scars) (98.8 %) (18.3%) (44.4 %) (10.9 %)
1B. The number of times you have to take your medication every day 498 61 166 36
(99.2 %) (12.2 %) (38.0 %) (8.2 %)
1C. The things you do to remind yourself to take your daily medication and/or to 499 71 149 60
manage your treatment whgou are not at home. (99.4 %) (14.2 %) (34.8 %) (14.0 %)
1D. The specific conditions when taking your medication (e.g., taking it at a spec 501 132 166 45
time of the day or meal, not being able to do certain things after taking them like (99.8 %) (26.3 %) (45.0 %) (12.2 %)
driving orlying down)
1E. The conditions for storing your medications (e.g., in your refrigerator) 500 258 155 29
(99.6 %) (51.6 %) (64.0 %) (12.0 %)
2A. Lab tests and other exams (frequency, time sperihandvenience of these 500 31 104 85
exams) (99.6 %) (6.2 %) (22.2 %) (18.1 %)
2B. Seltmonitoring (e.g., taking your blood pressure or measuring your blood su 499 243 91 43
yourself: frequency, time spent and inconvenience of this surveillance) (99.4 %) (48.7 %) (35.5 %) (16.8 %)
2C. Doctors visits (frequency and time spent for the visits) 496 27 126 75
(98.8 %) (5.4 %) (26.9 %) (16.0 %)
2D. Arrange appointments and schedule doctors visits and lab tests 499 35 129 87
(99.4 %) (7.0 %) (27.8 %) (18.7 %)
3. How would you rate the burden associated with taking care of paperwork fromn 499 56 146 84
health insurance agencies, welfare organizations, hospitals and/or social care? (99.4 %) (11.2 %) (33.0 %) (19.0 %)
4. How would you rate theonstraints associated with your diet (e.g., not being 500 183 87 73
allowed to eat certain food)? (99.6 %) (36.6 %) (27.4 %) (23.0 %)
5. How would you rate the burden associated with the recommendations from y¢ 496 138 128 73
doctors to practice regular physieadercises? (98.8 %) (27.8 %) (35.7 %) (20.4 %)
6. What is the impact of your healthcare on your social relationships (e.g., need | 498 84 218 67
assistance, being ashamed to take your medication in front of people)? (99.2 %) (16.9 %) (52.7%) (16.2 %)
7. "Frequent healthcare reminds me of my health problems" 495 - 187 128
(98.6 %) (37.8 %) (22.2 %)

Appendix 2: Characteristics of the items presented to patients (n=502 patieni&loore f f e c t
by the ng

frequenci es fraquenciea relatgtd patients d e |

concerned item and thus not <checki AfiDoes not applyo.
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Appendix 3: Eigenvalues for the correlaton matrix fiDoes not applyo were co
lowest possible score (0).

Eigenvalue Propation of variance Cumulative variance
1 5.12 0.92 0.92
2 0.50 0.09 1.00
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Appendix 4: Association of items of the Treatment Burden Questionnaire and global

score (n=502 patients)Correlation of each individual item with the scale total, omitting that

item from the total, by Spearman correlation coefficient.

Item

Spearman
correlation
coefficient

1A. The taste, shape or size of your tablets and/or the inconvenience cal
your injections (e.g., pain, bleeding, scars)

0.60 (p<0.0001)

1B. The numbeof times you have to take your medication every day

0.61 (p<0.0001)

1C. The things you do to remind yourself to take your daily medication an
to manage your treatment when you are not at home.

0.54 (p<0.0001)

1D. The specific conditions when takiggur medication (e.g., taking it at a
specific time of the day or meal, not being able to do certain things after t
them like driving or lying down)

0.58 (p<0.0001)

2A. Lab tests and other exams (frequency, time spent and inconvenience
theseexams)

0.68 (p<0.0001)

2B. Selfmonitoring (e.g., taking your blood pressure or measuring your b
sugar yourself: frequency, time spent and inconvenience of this surveillay

0.54 (p<0.0001)

2C. Doctors visits (frequency and time spent foniisés)

0.67 (p<0.0001)

2D. Arrange appointments and schedule doctors visits and lab tests

0.68 (p<0.0001)

3. How would you rate the burden associated with taking care of paperw
from health insurance agencies, welfare organizations, hospitals apclédr <
care?

0.55 (p<0.0001)

4. How would you rate the constraints associated with your diet (e.g., not
being allowed to eat certain food)?

0.47 (p<0.0001)

5. How would you rate the burden associated with the recommendations
your doctors to practiceegular physical exercises?

0.47 (p<0.0001)

6. What is the impact of your healthcare on your social relationships (e.g.
need for assistance, being ashamed to take your medication in front of
people)?

0.52 (p<0.0001)

7. "Frequent healthcare reminds merof health problems”

0.57 (p<0.0001)
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Appendix 5: Dendogram of the hierarchical ascendant classification of patients by their answers
to the Treatment Burden Questionnaire (n=502 patientsHierarchical ascendant classification was
performed using &ard's distance method. Classification resulted in the formation of 3 clusters of

patients which could be described as patients with low burden of treatment, medium burden of
treatment and high burden of treatment.

Patients

T 1
0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.250 0.275
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Appendix 6(a). Linear regression analysis of relation between global score for
Treatment Burden Questionnaire as assessed by patients with variables associated with
treatment workload

Treatment workload variables significantly associated with global score in the samopde (n=502
patients) R?=0.69

b SE p
Number of hospitalizations 1.69 0.68 0.01
Number of different physicians 4.19 0.68 <0.0001
Number of medical appointments/mon]  1.92 0.31 <0.0001
Number of tablets/day 1.28 0.28 <0.0001
Number ofinjections/day 5.30 1.21 <0.0001
Diet 6.05 2.23 0.007
Need of self monitoring 6.21 2.73 0.02

Treatment workload variables significantly associated with global score for patients with low burden
of treatment as defined by the hierarchical ascendant classification (HAC) (n=240 pd#stif2

b SE P
Number of different physicians 2.78 0.39 <0.0001
Number of medical appointments/mon| 1.90 0.40 <0.0001
Diet 4.97 1.34 0.0003

Treatment workload variables significantly associated with global score for patients with moderate
burden of treatment as defined by the hierarchical ascendant classification (HAC) (n=140 patients).
R2=0.77

b SE P
Number of hospitalizations 2.19 0.94 0.02
Number of different physicians 5.96 0.92 <0.0001
Number of tablets/day 1.72 0.39 <0.0001
Diet 9.48 3.23 0.004

Treatment workload variables significantly associated with the global score for patients with high
burden of treatment as defined by the hierrchical ascendant classification (HAC) (n=122 patients).
R2=0.86

b SE p
Number of different physicians 11.68 1.46 <0.0001
Number of tablets/day 2.32 0.55 <0.0001
Number of injections/day 4.36 1.89 0.02
Need of self monitoring 12.93 5.43 0.02
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Appendix 6(b): Linear regression analysis of relation between global score for

Treatment Burden Questionnaire as assessed by physicians with variables associated

with treatment workload

Treat ment wor kl oad

sample (n=502)R2=0.76

vari abl es

S i g n icdrdirctienvihole y

b SE p
Number of different physicians 5.57 0.84 <0.0001
Number of tablets/day 1.79 0.28 <0.0001
Number of injections/day 4.14 1.26 0.001
Diet 9.21 3.00 0.002
Need for seHmonitoring 15.39 3.25 <0.0001

Treat ment wor kl oad

vari abl es
with a low burden of treatment as defined by the hierarchical ascendant classification (HAC) (h=240).

significantly

R2=0.72
b SE p

Number of different physicians 5.53 1.16 <0.0001
Number of tablets/day 1.42 0.39 0.0005
Number of injections/day 4.81 2.41 0.05
Diet 9.43 4.43 0.03
Prescription of oxygen 24.37 10.42 0.02
Need for seHmonitoring 13.40 4.71 0.005

Treat ment wor kl oad

(n=140).R2=0.74

vari abl es
with a moderate burden of treatment as defined by the hierarchical ascendant classification (HAC)

significantly

b SE p
Number of different physicians 3.84 1.69 0.03
Number of tablets/day 2.72 0.61 <0.0001
Number of injections/day 8.15 3.21 0.01
Diet 14.77 5.58 0.01

Treat ment wor kl oad

vari abl es
with a high burden of treatment as defined by the hierarchical ascendant classification (HAC) (n=122).

significantly

R2=0.82

b SE p
Number of different physicians 8.67 1.51 <0.0001
Number of tablets/day 1.16 0.51 0.03
Need for seHmonitoring 26.58 5.14 <0.0001
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Item ICC 95% ClI

1A. The taste, shape or size of your tablets and/or the inconveniencg  0.28 [0-0.60]
caused by your injections (e.g., pain, bleeding, scars)

1B. The number of times you have to take your medication every day  0.58 [0.25-0.80]

1C. The things you do to remind yourself to take your daily medicatiq  0.59 [0.34-0.80]
and/or to manage your treatment when you are not at home.

1D. Thespecific conditions when taking your medication (e.g., taking 0.50 [0.16-:0.78]
at a specific time of the day or meal, not being able to do certain thin
after taking them like driving or lying down)

2A. Lab tests and other exams (frequency, time sgeshinconvenience 0.41 [0-0.70]
of these exams)

2B. Seltmonitoring (e.g., taking your blood pressure or measuringyg  0.46 [0.02:0.77]
blood sugar yourself: frequency, time spent and inconvenience of thi
surveillance)

2C. Doctors visits (frequen@nd time spent for the visits) 0.29 [0-0.60]
2D. Arrange appointments and schedule doctors visits and lab tests 0.44 [0.08-0.69]
3. How would you rate the burden associated with taking care of 0.47 [0.17-0.75]

paperwork from health insurance agencies, welfare organizatio
hospitals and/or social care?

4. How would you rate the constraints associated with your diet (e.g. 0.53 [0.150.82]
being allowed to eat certain food)?

5. How would you rate the burden associated with the recommendat 0.47 [0.09-0.76]
from your doctors to practice regular physical exercises?

6. What is the impact of your healthcare on your social relationships 0.41 [0.130.70]
need for assistance, being ashamed to take your medication in front

people)?
7. "Frequat healthcare reminds me of my health problems" 0.48 [0.17-0.72]
Score global 0.58 [0.21-0.80]

Appendix 7(a). Agreement between patients and informal caregiver evaluations of the
treatment burden (n=39) with ICC for agreement95% confidence intervals (95% Cls) were
calculated by a bootstrap met hod. *Gl obal scor e

and missing answers having the lowest possible score (0).
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Appendix 7(b): Bland and Altman plot representing agreenent between Treatment
Burden Questionnaire global scores for patients and informal caregivers (n=397he
difference between patient and informal caregiver scores is plotted against the mean score. Negative
differences indicate that informal caregiversmstimated the burden and positive differences that
they underestimated itHorizontal lines are drawn for the mean difference between the two

measurements and the upper and lower limits of agreement.
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