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ABSTRACT

Introduction

Heart failure (HF) and diabetes mellitus (DM) has become a major and increasing
health problem worldwide. HF and DM most of the times occur together, aggravating
patients’ outcomes and each disease of HFand DM independently increases the risk for
the other. The growing widespread presence of patients with the comorbidity of HF and
DM and the interaction of the two conditions, which is complex, the application of
effective management programs is necessary, in order to improve patients’ outcomes.
Despite the progress in the treatment of HF and DM, the already existing management
programs applied for HF population, most of them are encouraging but still, the main
reason of decompensation is no adherence to the therapy and many patients feel are not
supported enough. HF deteriorations lead to readmissions and the morbidity and
mortality of HF patients are increased and the hazard of deterioration was found to be
higher in patients with DM.

New effective approaches are necessary for improving the care, in order to minimize
the burden of exacerbations and complications in HF and DM patients who have to deal
everyday with various difficult and complex factors; follow a specific type of lifestyle
and obtimize specific health behaviors. Patients’ education only, is not effective for the
development of self-care skills in the specific group of patients and this finding makes
HF-DM management and supportive care that is patient-centred, based on patients’
needs, complementary to ensure the best possible health related quality of life (HR-
QoL). Supportive care in HF constists of four components: communication, education,

psychological and spiritual issues and symptom management.
Aim

The aim of the current study was to evaluate the effectiveness of an individualized
supportive care management program in patients with HF and DM, in order to improve
patients” HR-QoL compared to the ‘usual’ care. The secondary outcomes were to
investigate the difference between HF-DM patients receiving the supportive care
interventions and ‘usual’ care, in terms of self-management, knowledge, perceived social

support, exercise tolerance, anxiety and depression, acute events and mortality.
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Study design

The current study, is a sub-analysis of the randomized clinical trial (RCT) named
‘SupportHeart’ (Trial ID: NCT04415723) using pragmatic methodology. It was
consisted by two groups: 1. The control group (CG) and 2. The intervention group (IG).
The study investigated the patients for a period of one year at 5 time points (in baseline,
1 month, 3 months, 6 months, 1 year). The study development of the RCT
‘SupportHeart’ followed the steps below:

1. The first step was the conduction of a qualitative research (Metasynthesis) in order to
determine what HF (and DM) patients describe as major needs and which intervention
was effective for them. The support needs extracted, served as a ‘guide’ to develop a

plan to be used in the intervention.

2. Focus groups exploring patients with HF views on their support needs were also
conducted, to find out, if the literature reflects their needs or if specific aspects for their
support needs are missing. The most important aspects of care were identified by
patients’ questions. Results of the focus groups were used to create the educational
program for the 1G. Self-management, palliative care, supportive care, social support,
patient - centred care and better health care services were the themes developed from
the sub-themes of the focus groups. The Colaizzi’s phenomenological method of
analysis of the qualitative data was performed, to identify themes grounded in the

responses.

3. Findings excracted from the focus groups used as a guide for the ‘SupportHeart’
research team to deliver the intervention program, based on the four components of
supportive care; communication, education, psychological & spiritual issues and

symptom management.

4. The quantitative phase of data collection followed, using the following tools: the Greek
versions of the ‘Minnesota Living with Heart Failure questionnaire’ (MLHFQ), the *Self-
care of Heart Failure Index’ (SCHFI), the ‘Multidimensional scale of perceived social
support’(MSPSS), the ‘European Heart Failure Self-Care Behavior Scale’ (GrO9EHFScB),
the ‘Hospital and Anxiety depression scale’ (HADS), the ‘International Physical Activity
Questionnaire’ (IPAQ), the ‘Audit of Diabetes Dependency Quality of Life Version 19’
(ADDQoL-19), socio-demographic and clinical variables of the participants.
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Descriptive statistics were used to present the results of the quantitative analysis.
Baseline characteristics were compared using independent samples Welsch t-test when
the variables were continuous (e.g. age, HbAlc) and the Fisher’s exact test in the case of
categorical variables (e.g. gender, comorbidity, etc.). Comparisons between 1G and CG
at each time point were assessed using a Welsch t-test. Comparisons of lost to follow- up
between the two groups, as well as the comparisons of the number of acute events between
the two groups were assessed using the Fisher’s exact test. For the effect of the
intervention on the Scales’ scores (e.g. MLHFQ, ADDQoL, HADS, etc.) Linear Mixed
Models Effects (LMME) were performed with the level of the scale as the dependent
variable, and independent variables the group (CG, 1G), the time-point (baseline, 1 month,
3 months, 6 months, 1 year) and the interaction between group and time-point (Group X
Time). The models were also adjusted by the age, sex, NYHA classification, HbAlc level,
etc. of the participants. Reliability of the scales was measured using the internal
consistency index of Cronbach’s alpha. Cronbach’s alpha values greater than (>) 0.70 are

considered satisfactory.
Results

The sample consisted of 121 patients (N=56 in the IG and N=65 in the CG), with HF
and DM, 80 (66%) male and 41 (34%) female patients. All patients had DM2. The
mean age of the patients was x =73.9 (SD = 9.1) years old. Most of the patients were
married (55%) and 33% were widowers. Regarding the educational level 56 (46%), 45
(37%) and 11 (9.1%) patients had elementary, secondary and higher education,
respectively. There were no patients at NYHA stage | in the current study but most of
them [69 (57%)], were classified at NYHA stage 111 [CG 35 (54%) and 1G 34 (61%)]
(p= 0.2). The majority of the participants [(N = 91 (75%)] had the underlying disease
of CAD, 35 (29%) had acute arrhythmias, and 22 (18%) had chronic atrial fibrillation.
The most frequent risk factor from the clinical characteristics was hypertension [94
(78%)], with higher incidence in the CG [56(86 %)] compared with the I1G [38(68%)]
(p=0.016). The second more frequent co-existing risk factor was hyperlipidemia
which was present in 74 patients with the higher incidence in the IG [37 (66%)]
compared with the CG [37 (57%)] (p=0.3). The third risk factor was obesity [19
(16%)] with higher incidence in the CG [11 (17%)] compared with the I1G [8 (14%)]

(p=0.7).
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In the current study, the multilevel model for the effect of the intervention on HR-QoL
has shown a statistically significant effect of the IG at all time points after the
intervention (p < 0.001) on the overall HR- QoL. The Linear Mixed Model results have
shown that there is a statistically significant effect in the 1G at all time points after the
intervention ( p < 0.001) in all the dimension of MLHFQ); physical, emotional and social
HR-QoL. The IG had higher perceived social support compared to the CG (p<0.001) at
all dimensions of the MSPSS at first month, three months, six months and in one year
after the intervention. At three months after the intervention, six months, and in one
year the IG had lower emotional distress compared to the CG. At one year after the
intervention p<0.001 in all the dimensions of the HADS. The multilevel model for the
effect of the intervention on the HADS in the overall emotional distress and the Linear
Mixed Model results, did not show any statistically significant effect of the intervention,
at any of the time points after the intervention (p > 0.05) at the dimension of anxiety and
at the dimension of depression (p=0.004), but clinically there was a declining trend in
almost at all time points after the intervention. The Linear Mixed Model results have
shown that there was a statistically significant effect of the intervention at all the time
points after the intervention (p < 0.001) in all the dimensions of the SCHFI; the
maintenance, management and self-confidence dimension. The multilevel model
analysis for the effect of the intervention on the total self-care score for the
GR9EHFScBS showed a statistically significant effect of the intervention at all the time
points after the intervention (p < 0.001) in the overall self-care. At three months, six
months and one year after the intervention, the 1G showed more overall physical activity
compared to the CG (p<0.001), and specifically higher walking (p < 0.001) and
moderate exercise (p < 0.001). The multilevel model for the effect of the intervention on
physical activity did not show a statistically significant effect of the intervention at any
time point (p > 0.05) for the overall physical activity. Patients in the 1G experienced
better HR-QoL related to DM, in the dimensions of ADDQoL (p <0.001) and DM was
not found to affect their HR-QoL. The level of glycosylated haemoglobin (HbA1lc)
showed that the patients in the IG had significally lower values across time, compared
to CG (p <0.001) where the levels of HbAlc from 7.1 % (0.5) at baseline falls to 6.9%
(0.4) in one year, and in the CG was 7.5% (0.7) at baseline and falls to 7.4% (0.6) in a

year. In survival analysis both acute events (readmissions / emergency room visits) and



mortality, after three months and until six month time point, in the CG [9/58 (15.5 %)]
were observed more acute events and deaths compared to the I1G [1/49 (2%)] (p=0.02)].

Discussion/ Conclusion

Supportive care seems to be a promising concept for HF-DM management programs.
The pragmatic methodology that used in the current sub -analysis reseach study has an
intensive intervention which started rapidly and in early stages, based on patient —
centred quidelines, focused on the ‘real world” and on the ‘real needs’ of HF-DM
patients and was rapidly accepted by the patients in the 1G since it improved their HR-
QoL symptoms and acute events. Future studies should be focused on the specific
population of HF-DM patients and access and apply supportive care management
programs in a long-term duration for this population, with the scope to icrease their HR-
QoL, reduce acute events and make patients actively participants in the management of

their own chronic conditions in a continues and long-term support.

Keywords

Supportive care, health-related quality of life, heart failure, diabetes mellitus, person-

centred care, heart failure-diabetes mellitus management programs.



INEPIAHYH
Ewaymyn

H xapdroxn averdpreta (KA) kot o cakyapddng dapnmg (XA) arotehovv peilov Kot
avéavopevo mpdPAnua vyeiag taykooping. H KA kot 0 ZA 11¢ meptocodtepeg opég
GLVLTIAPYOVV, EMOEWVAOVOVTOS TIG EKPACELS TV achevdv Kot 11 vocog e KA kot tov
YA av&avouv Tov Kivouvo aveEdptnta ) po amd v aAAN. H 6Ao kot av&avopevn
ovvvoovpotnta TG KA kot tov A kabmg Ko n aAANAETidpacn TV 000 0GOEVELDY TOV
glvol TOAOTAOKT), KaOIGTOOV amapaiTnTN TNV EQAPUOYN OMOTEAECUATIKMV
TPOYPOUUATOV dlayeipiong yia T Pedtioon tov ekPdoemv tov aclevav. [Tapd
poodo o11g Bepaneieg vt KA kot 10 XA ta 101 VTAPYOVGA TPOYPALLLLATO, TTOV
epapuoloviar oe acBeveic pe KA eivar evBapovtkd, aAld o Kuptdtepog AOYog
avtiotdfuong eltvar n un svppopewon pog T Bepaneio Kot 01 TeprocOTEPOL 0GOeVeElg
vioBovv Tog dev Taipvouy v anapaitntn vrootpiEn. H emdeivmon g KA odnyel
o€ enavelcay®y£ég Kot 1 voonpdtra kot Bvnopdmra tov achevav pe KA oloéva ko

aLEAVETOL LE TOV LEYOADTEPO Kivouvo emdeivoong o acBeveic pe ZA.

Néeg amotehespatikég mpooeyyioelg elval amapaitreg yio ™ PeAtioon g
TOPEYOUEVNG PPOVTIONGC, Yo TN HEIMOT TOL KIVOUVOL EMOEIVOONG KOl TOV EMTAOK®V GE
acBeveig pe KA kot ZA ot onoiot mpénet kabnpeptvé va dtoyelptotovv dtdpopa
dvokola Kot tepimAoka CnTHOT; Vo aKoAoLOOVY GUYKEKPIEVO TPOTO CMT|G KoL VoL
EMKEVIPMOVOVTOL GE CLUYKEKPUULEVES GUUTEPLPOPES OYETILOUEVEG e TNV VYEiD. MOvo 1
ekmoidevon TV achevdv 0V eival OTOTEAECUOTIKY Yo TNV OTOKTNOT OEEI0TNTMOV
ALTOSLYEIPIONG TNG CLYKEKPIUEVNG ORLAdOG 0GOEVAOVY KO 0LT TO VPN UO KAO1GTA T
dyelpron e KA kot tov LA Kot TNV VTOGTNPIKTIKN GPOVTION LE ETIKEVIPO TOVG
acBeveic mov va Paciletar otig avdyke Tovg, amapaitnn yuo T oPePaionon g
KoAVTEPNG oYeTICLOMEVN HE TV vyeio Tordotnta Cong (XYTIZ). H vrootnpiktikn
opovtida otn KA, anotedeital and t€66Epa SLPOPETIKA GTOLYEIR: EMKOWVOVIdL,

EKTTALOEVOT), YUYOAOYIKE KoL TVELLLOTIKG BEUATO KO ALTOOLOYEIPLOT TOV GCUUTTOUATOV.

YKOTOG

2KOTOG TNG TOPOVCOG LEAETNG Etvar 1] aELOAOYNON TNG OMOTEAEGLATIKOTNTOG EVOG

€EATOLUKEVIEVOD DTTOGTNPIKTIKOV TPOYPAUUTOS dlayeipiong acBevov pe KA kol ZA
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o€ oyéon pe m Pertioon g ZYIIZ, cvykpriikd pe ™ «ovvindn epovtiday. Ot
devtepevovoes eKPaoelg amotelohv T dlepeuVNoN TG d10POoPdiG LETAED 0oOEVDV pE
KA ka1 ZA mov Aapfavovv Tig TapepPAcelg g VTOGTNPIKTIKNG PPOVTIONG KoL TNG
«ovvnng Bepaneiogy 660 aPopd TNV AVTOdLAYEIPIOT, TN YVOON, TNV AVTIAAUPOVOLEVN
KOW®VIKT VTOGTHPIEN, TNV OVTOYN 0TV AOKNGT), TO AyY0g Kot TNV KatdOAwym, ta o&éa

cuupavta Kot v Bvynopota.
YHEOLUG OGS TNG NEAETNG

H mapovca perétn amotedel peAétn vmo-avaivong g Toyatomomuévne KAvikng
Aok (TKA) ‘SupportHeart” (Trial ID: NCT04415723) pe t ypfion g
dtepeuvntikng pnebodoroyiag oe dvo opddes: 1.opnada eréyyov (OE) kot 2. opddo
napépPaong (OID). X perétn depevvnOnkav ot acBeveic yia ) ypovikn mepiodo Tov
€VOG £TOVG 0€ TEVTE OLAPOPETIKES YPOVIKEG TEPLOOOVG (01N Pacikn| ypauun, o 1 pniva,
o€ 3 punveg, o€ 6 punveg ko o€ 1 ypovo). O oyedracpnoc g TKA “SupportHeart’

axoAovOnce Ta o KaTw Priparo:

1. Xvotuatikn avackomnon Kot peta-cvvheon. H peta-cvvheon mpaypotomombnke
Y10 V0L TTPOGOLOPIGEL TIG AVUPEPOUEVES G VTOGTNPIKTIKES OvAYKeS TV acBevav pe KA
(ko ZA) 1o va Tpocdiopicet moteg mapeUPAoelc VIOGTNPIKTIKAG PPOVTISNG NTaV

OTOTEAECUATIKEG, TPOKEUEVOV VO GLUTEPIAALPAVOVTAL GTO TPOYPAppaTO dtoyEiplong.

2. Opdodeg eotioomg ot omoieg Tparypotomom Koy yio vo eEEPELVIGOVY TIC OVAYKES
tov Kvrpiov acBevov yia va tpocsdiopicovy edv 1 Biproypapio aviikatontpilet Tig
avayKeg Tovg 1 v Asimovv cvuykekpipévor topeis. Ta mepiocdtepa oToryeio
gvtomioTnkov omd T1G pOTIoES TV acbevav. Ta aroteAéopata ypnoiporomdnkoy
Yo T dnpovpyio Tov ekmadevTiko tpoypappatog e OIL Ta Bépata Ta omoio
avadeiydnkav amd Tig opddes eotioons NTav To akdAovda: 1 avtodiayeipnon,
TOPNYOPNTIKT GPOVTION, 1] VTOGTNPIKTIKT GPOVTION, 1) KOWMOVIKN VTooTnpén, 1
QPOVTida e eTiKEVTPO TOV 06OV Kol 1) KOAOTEPN TTaPOYT LANPESLOV vYeiag. [ TV
avAAVOT TOV TOLOTIKMOV OEOOUEVOV YPNGLULOTOONKE 1 POLVOLEVOAOYIKT) TPOGEYYION

xatd Colaizzi.

3. Ta svprpato amd Tic opdoEg 0TiONG XPNOLLOTOMONKAY OO TNV EPELVNTIKT| OULAd

Tov «SupportHeart» yuo va epappocstovv 6to mapepPatikd tpodypappa yio v OIT,
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Boaciopévo ota TEGGEPN GTOLYEIN TNG VTOGTNPIKTIKNG PPOVTIONS: EMOIKOVMOVId,

EKTOIOEVOT), YLYOLOYIKE KO TVELHOTIKA OEpLaTo Kot O1aXEIPTOT TOV CUUTTOUATOV.

4.311 ovvéyelo aKoAovONoE 1] TOCOTIKY] AVAALGT TOV SEQOUEVMV LLE TN XPTOT) TOV O
Kato epyareiov: ot EAAnvikéc exddoeig twv ‘Minnesota Living with Heart Failure
questionnaire’ (MLHFQ), ‘Self-care of Heart Failure Index’ (SCHFI),
‘Multidimensional scale of perceived social support’ (MSPSS), ‘European Heart Failure
Self-Care Behavior Scale’ (GrO9EHFScB), ‘Hospital and Anxiety depression scale’
(HADS), ‘International Physical Activity Questionnaire’ (IPAQ), ‘Audit of Diabetes
Dependency Quality of Life Version 19 (ADDQOL-19), kowv@viko-onpoypaeikd.

ototyelo Kot KAMVIKEG LETAPANTEG TOV GUUUETEXOVTOV.

Xpnoonomnke 1 TEPLYPAPIKY] GTATICTIKT] Y10 TN TOPOVGIOCT) TV OMOTEAEGLATMOV
NG TOGOTIKNG avdAvong. Ta yapakmpiotikd TG Pactkng Ypouung cuykpibnkay
ypnoonotmvtag oveEaptnta deiypata Welsch t-test yio tic ovuveyeic petafintéc (m.y.
niio, HbALc) kot to teot Fisher’s exact otnv mepintmon tov KaTnyopikdv
petafAntav (m.y. To @OA0,01 GuvvocvpdtNTES KAT). Ot cuyKpicelg peta&d g OIT ko
¢ OE yio k40e ypovikn mepiodo yve pe ) xpnomn tov Welsch t-test. Ot cuykpiceig
TOV GUUUETEYOVIMOV TOV Amoydpnoov/yadnikoy petald twv 600 opadwv Kabmg Kot Twv
aplBudOV TV 0EE®MV cuUPAavTOV aviueso 6T 600 OUAdES £YIVE LE T YPTOT| TOV
Fisher’s exact test. I'ia v enidpacn g mapépfaocng otig kAipaxes (.. MLHFQ,
ADDQoL, HADS, k.A.wt) ypnoworombnkav ta povtéda Linear Mixed Models Efects
(LMME) pe ta eninedo tmv KAPAK®OV ©¢ eE0pTnHéVES LETAPANTES, Kot oG aveEAPTNTEG
petafantég tig opdodeg (OE, OIN), 11g 5 ypovikég meptddovg Kot yio TV OAANAETIOpaoT
peto&h TV 600 opddmV Kot yio. T ypovikn tepiodo (Group X Time). Ta povtéla
EMIONG TPOCAPUOGTNKAY GE GYECT UE TNV NAKio, TO pUAO, TNV TavOun o KoTd
NYHA, ta eninedo tng HbALC kKA. H a&omiotio tov kKMpdkmv petpidnke pe m
xpNon tov deiktn ecmtepikng cvvénelag Cronbach’s alpha.Ou typég Tov Cronbach’s

alpha peyaiivtepeg amd (>) 0.70 Oempovvrol IKavoToTIKEG.
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Amoteréopato

To detypo anotehovoav 121 acbeveig (N=56 OIT ka1 N=65 OE), pe KA kot XA, 80
(66%) avtpeg kot 41 (34%) yuvaikec. Olot o1 aoBeveic NTov pe cakyapdon st
tomov 2 (ZA2). H péon nlkia tov acBevov ftav X =73.9 (SD = 9.1). O nepiocdtepot
Nrov mavipepévol (55%) kot 33% nrav yfpot. Ocov apopd to eninedo exknaidsvong, 56
(46%), 45 (37%) and 11 (9.1%) acbeveig Tav AmOPOLITOL KOTMTEPNG, LEOTG KO
avATEPNG EKTOIdEVONG aVTIoTOYO. XTO Oetypa deV LINPYE KovEVaS acBevig o eminedo
NYHA I, ue tovg nepiocotepovg [69 (57%)] oto eminedo NYHA 111 [ OE 35 (54%) xou
OII 34 (61%)] (p= 0.2). Ot eprocdtepot amd Tovg cvppetéyovteg [N =91 (75%)]
glyov vrokeipevo voonua  otepaviaio vooo, 35(29%) tic o&eieg appubuisc kot 22
(18%) v ypovia kohmikn papuapovyn. O 1o cvyvoc mapdyoviag Kivddvov fTav n
vrgptaon [94 (78%)], ne v ynrotepn cvyvomrto oty OE [56(86 % )] o€ cOykpion
pe tnv OI1 [38(68%)] (p= 0.016). O devtepog TopdyovTag Kvdhvov fTov 1
vrephmdorpio og 74 acOeveig pe v yniotepn ovyvotmta o aobeveig tng OIT [37
(66%)] o€ ovykpion pe v OE [37 (57%)] (p=0.3). O tpitog mapdyovrag Kivovvov fTov
N moyvoapkio [19 (16%)] pe v peyorvtepn cuyvotnta oty OE CG [11 (17%)] oe
ovykplomn pe v OIT [8 (14%)] (p=0.7).

211 TopoVca HEAETN, TO TOAVTOPOYOVTIKO LLOVTEAO Y10 TNV EMLOPOGCT] TNG
napépPaonc ot XYTIZ £de1&e onpovtikn otatiotikny dtapopd g OIT oe dAa ta
ypovikd onueio petd v mapépuPaon (p < 0.001) oto ovvoro. To povtéro Linear Mixed
Model £de1&e emiong onuavtikn otatiotikn dtopopd g OIT o€ Ola Ta YPOVIKA onueia,
petd v mopépPacn (p < 0.001) og dAeg T1g dactdoelc tov MLHFQ; ™ gvown,
cuvarsOnpatikn kot ™ Kowvevikn ZYIZ. H OIT eiye peyaddtepn avrihappavopevn
Kow@vikn vrootpién oe cvykpion pe v OE (p<0.001) og 6Aeg TG 106TAGELS TOV
MSPSS tov TpdTo Ufva, 6TOVG TPELS UINVES, OTOVG £EL UVEG KOl GTOV £VOL POVO LETA
NV TapEUPaon. ZTOVG TPELG UNVES LETA TV TOPEUPACT), GTOVS £E1 LVES KL GTOV £Vl
xpovo 1 OIT elye yapnAdtepn cvvarsOnuotikn dvceopia e cvykpion pe v OE. Xtov
éva ypdvo petd v mapépuPacn p<0.001 oe 6)leg T1g draotdoelg Tov HADS ¢ yéon e
Vv cvvausOnuatiky dvoeopia. To ToAvVTAPAYOVTIKO HOVTEAO YO TNV ETMOPOCT TNG
napéppaocnc tov HADS ot cuvolikry cuvoicOnpatiky dveeopio kat to povtédo Linear
Mixed Model, dgv £de1&e Kapio GTATIOTIKN ONUAVTIKOTNTO TNG TapEUPAONC O Kaptio

amd T1G YPOVIKEC TePLOdOVE petd Ty mapéuPaon (p > 0.05), otig d1aoTAGEIC TOL AyYXOLG
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Ko TG KatabAyng (p= 0.004) mapdro mov £0e1Ee TS KAVIKG VINPYE UEI®OT Kol OTIG
dv0 duoTtdoelc HeTd TNV TapéuPocn oe OAeg oxeddV TIg YpoviKEG TepLOdove. To
povtélo Linear Mixed Model £6e1&e onuavtikn oToTIoTIK S10(QOPA HETA TNV
napépuPaon (p < 0.001) ot dreg 115 daotdoelg Tov epwtnuatoroyiov SCHFI. To
TOALTAPOYOVTIKO LOVTEAD OVAADOTG Yol TNV EMOPOOT) TG TOPEUPOCNS GTNV OLTO-
epovtida yia to epmtnuatordylo GRIEHFSCBS £5g1Ee onpovTiky 6taTiotikny dtopopd
™G mapéuPacnc o€ OAEG TIC YPOVIKEG TEPLOdOVG uetd TV Topsufoon (P < 0.001) oty
OMKT aVTO-QPOVTION. ZTOVS TPELG UNVEG, OTOVG £EL UVEG KOl GTOV £vVaL YPOVO LETE TNV
napépPacn, n OI1 £€0e1&e TeplocdTEPT GLVOAIKT PLGIKT] SPACTNPLOTNTA GE GUYKPLION UE
v OE (p<0.001), kot e1dkd 670 eninedo ynAng évraong nepmbtnua (p < 0.001) won
ot pétpra évtaong doknon (p < 0.001). To morvmapayovtikd HOVTELO Yo TNV
enidpaom g TapéuPocns 6T ELGIKY| dPAcTNPLOTNTA OEV £0E1EE GNUAVTIKT] GTATIGTIKY
drapopd g mapéuPaong ot kapio ypovikn mepiodo (p > 0.05) otn cGuVOAIKN PLGIKY
dpactnprota. Ot acBeveig g OIT £6ei&av karvtepn YTIZ o oxéon pe 1o XA, oTIg
dwaotdoelg tov ADDQOL (p <0.001) kot 0 XA dgv @avnke vo exnpedlet v LYTIZ tovc.
Y oyéon pe ta enineda e yAvkolnhopévng aposparpivig (HbALC) o1 aobeveig oty
OIT £de1&ov 0TATIOTIKA ONUOVTIKE YOUNAOTEPES TLES dlaypoVviKd, oe oyéon pe v OE
(p <0.001) 6mov ta eninedo g HbALC amd 7.1 % (0.5) oty Boaoikn ypopun
pewdnkav oto 6.9% (0.4) o€ éva xpdvo kaw oty OE evd ftav oto 7.5% (0.7) ot
Baocwm ypopun pewwbniav oto 7.4% (0.6) og éva xpovo. v avarvon enPioong 1660
Ta 0&€0 cLUPAVTA (ETAVEICAYWOYEC/EMOKEYELS GTO TUNUOTO EXELYOVIWOV TEPICTATIKMV)
Kot 1 Ovnodta, amo tpelg uéypt €€ unveg, oty OE [9/58 (15.5 %)] mapatnpnidnkav
neplocdTepa 0&Ea oupPdvta kot Oavdartol oe chykpion pe v OIT [1/49 (2%)]

(p=0.02)].
Yoiqmnon/Zopnepdopota

H vroompktikn gpovtida @aivetal va amoteAel pio Evvola apKeTE VTOCYOUEVT] YO TO
mpoypappata droyeiptong g KA xat tov ZA. H depevvntikn pebodoroyia mov
YPNOLOTOONKE GTNV TAPOVCH EPELVNTIKY| LEAETT] LITO-AVAALGNG, EQAPLOGE L1l
EVTOTIKY mopEpPocn 1 omoia dpyioe vopic, BacIGUEVN GTN TPOLYYIoN UE EMIKEVTPO
TOVG 00OEVELS, GE VO «TPAYLUTIKO KOGLOY» KOl GE «TIPAYLLOTIKES OVAYKESH TMV
actevav pe KA kot XA kot avtf 1 TpocEyyion £Yve YpNyopa amodekTn amd Toug

acBeveic g OIT apov PeAtimoe ™ LYTIZ tovg ko tar 0EEa cLUPavTa. Ot HEALOVTIKEG
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GENERAL SECTION

1.INTRODUCTION

This chapter presents the background of the current study, examining the prevalence of
heart failure (HF) and diabetes mellitus (DM). HF with the commorbidity of DM
influence significantly the lives of patients affecting their health related quality of life
(HR-QoL) and their ability to maintain self-care management. A qualitative research
(Metasynthesis) that has been conducted to meet the needs of the patients with HF will
be presented, including details of the work that provide evidence to underpin the
development of the intervention (Kyriakou et al., 2019). A systematic review has also
been conducted to identify the factors influencing adherence to the therapy of patients
with HF and DM and is presented in this section. This intervention progam designed to
provide support and encouragement to HF-DM patients, promote healthy behaviors like
treatment control, proper diet, physical activity and mobility and it highlights the need

for self-management.

1.1 Overview of heart failure and diabetes mellitus condition

D.M is a crucial population health issue and more than 400 million adults globally
diagnosed with DM. HF is related to cardiovascular (CV) morbidity and mortality in
DM and especially in diabetes mellitus Type 2 (DM2) is found to rise up to 28% (Shah
et al, 2015). Furthermore, HF and DM, have a higher risk of hospitalization due to HF
and CV death compare with patients with either one of the diseases alone (McAllister et
al, 2018).

HF has been mentioned as the most malignant type of cardiovascular disease (CVD)
and has the same aggravation of symptoms and survival rates, as the most types of
cancer (Mamas et al. 2017, Forsyth et al. 2019). It is a syndrome characterized by
symptoms that persist; breathlessness, fatigue and swelling of ankles. All these
symptoms affect the HR-QoL and the ability of the patients to maintain self-care
management (Cleland et al. 2019, Koshy et al. 2020, McDonagh et al. 2021).

Despite the progress in the treatment of HF, HF deteriorations lead to readmissions

and the morbidity and mortality of HF patients are increased and the hazard of
1



deterioration was found to be higher in patients with DM (Lambrinou et al., 2020). The
findings in the MEETINCY trial highlighted there is a need for more investigations and a
need to offer supportive programs to minimize the risk of acute events in HF and
especially in patients with HF and DM (Lambrinou et al., 2020). HF is the first reason for
hospital admission in patients over 65years old and the costs for the hospitalization
represent a major financial issue (Parissis et al., 2015). The associated comorbidities of
HF like DM, not only contribute to the progression of the disease and to higher
hospitalization, but they also increase the costs of hospitalization (Beller et al. 2001,
Stewart et al. 2002, Filippatos et al. 2014). Beller (2001) refers to DM as the largest
comorbidity of HF patients that affects negatively the outcomes of the CVD. Einarson et
al. (2018) and Gulsin et al. (2019), refer that HF in diabetic patients is an important health
problem and DM is a major risk factor in HF and vice versa. HF and DM most of the
times occur together, aggravating each condition and exacerbates patient outcomes
(Randhawa et al. 2021, Park 2021).

There are more than 415 million people with DM globally nowadays and is expected
that, more than 592 million people will develop diabetes by the year 2035 (Guariguata et
al. 2014, Reddy et al. 2018). It is considered that between HF patients, the prevelence of
DM is 2 to 2.5 times higher than in the general population (Cha et al., 2011). DM2 is
often a disease due to the modern lifestyle, but also a disease of genetic predisposition
(King et al., 1998). Many clinical studies show that DM2 breed HF and vice versa (Aroor
etal., 2012)

Observational studies in HF with DM found that there is a strong relationship between
glycaemic control and clinical outcomes that affect negatively the HR-QoL (Ahmed et
al. 2006, MacDonald et al. 2008, Aquilar et al. 2010). Adhererence and management of
the two conditions by patients with HF and DM to follow a low- sodium diet, monitor
weight, daily fluid volume, breath more effectively such as folow coughing techniques,
quit smoking, manage fatigue, manage normal glucose levels, coping with stress, follow
medication adherence, be physical active, socialize, manage relax and early detection of

decompensation signs, are difficult.

The New York Heart Association (NYHA) functional classification system for the
severity of symptoms, staged HF as: Stage | (no physical limitation), Stage 11 (slight

limitation of physical activity in the form of moderate exertion), Stage I11 (marked



limitation of physical activity in the form of minimal exertion) and Stage 1V (inability to
exert because of symptoms of HF at rest). Further the NYHA, staged HF as extended
by stage A (at-risk persons with DM), stage B (DM cardiomyopathy [DMCM] without
HF), stage C (DMCM with HF), and stage D (refractory HF from end-stage DMCM)
(Greene et al. 2018, Cosentino et al. 2019). HF can also be more categorized by left-
ventricular ejection fraction (LVEF), as reduced (HFrEF, LVEF< 40%), mid-range
(HFmMEF, LVEF 41%-49%), or preserved (HFpEF, LVEF >50%) (Greene et al. 2018,
Cosentino et al. 2019).

One of the common reasons of decompensation in HF is poor self- management
(Clark et al., 2008). Davis et al. (2015) have found that chronic diseases have important
health and care cost to both; patients and health care system. Effective approaches are
necessary for improving the care in order to minimize the burden of exacerbations and
complications especially in patients with HF and DM, since patients have to manage
two complex conditions (Krause et al. 2014, Sharma et al. 2019). Patients with HF and
DM have to deal everyday with various difficult and complex factors; follow a specific
type of lifestyle and obtimize specific health behaviors eg. , physical activity, more
complex diet, blood glucose checking, daily weight and adherence to complex
medications for both diseases, which may interact with each other causing serious side
effects to the patients, as well as they deal with acute and chronic complications of HF
or DM (Sharma et al., 2019). Most of the times, patients’ education is not effective for
the development of self-care skills in patients with HF and DM and their caregivers
(Clark et al., 2009). So, it makes necessary to find more effective ways of coping for
patients, family and caregivers (Gallagher et al., 2011). Treatments, such as medication
and behavior change have a major role in maintaining physiological stability and are
crucial in obstructing episodes of decompensation and re-hospitalization in HF patients
with DM (Paradis et al., 2010).

The nature of HF and DM makes advanced HF-DM management and supportive care
complementary. The chronic and life-limiting aspects of HF-DM require supportive care:
patient-centred care that integrates patient preferences and patient and family needs into
the goals of care, manages symptoms to the level of comfort desired, and attempts to
reduce the burden of illness for both the patient and his family (Goodlin et al. 2004,

Kyriakou et al. 2020). Supportive care is a multidisciplinary holistic care provided in
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both, the patient and his family, since the time of the diagnosis along with the treatment
aiming to prolong life and into the end of life with palliative care (Ahmedzai et al. 2005,
Kyriakou et al. 2019, Kyriakou et al. 2020).

Self-management support programs through motivational interviewing (MI) seem to be
an effective method to change the patients’ behavior (Rubak et al., 2013). In the current
study, MI was used in an effort to apply a person-centred care approach and continuing
communication with the patients. Ml is defined as an evidence-supported collaborative
and person-centred plan of guidance to extract and strengthen motivation for change
(Rubak et al., 2013). Behavior improvement lead to better disease control and better
outcomes, such as reduced utilization of health care services, emergency room visits and
hospitalizations (Pearson et al. 2007, Rubak et al. 2013).

The current study is the first study that introduce a supportive care management
program to patients with HF and DM focusing on patient - centred approach. Supportive
care is the multi-disciplinary holistic care of patients with malignant and non-malignant
chronic diseases and serious illness, and those that matter to them, to ensure the best
possible HR-QoL (Beattie and Goodlin 2008, Fendler et al. 2015). It extends as a right
and necessity for all patients, is available throughout the course of the condition,
concurrent to condition management and is given equal priority alongside diagnosis and
treatment. It should be individualized, considering the patient’s past life experiences, their
current situation and personal goals (Cramp and Bennett, 2013). The proposed study
examines how an individualized supportive management program affects the patient in
four components that are part of the supportive care: 1. Communication, 2. Education, 3.

Psychological and Spiritual issues and 4. Symptom management (Goodlin et al., 2009).

A nurse-led management program which includes supportive care through the
empowerment of the patients in order to improve patients with HF and DM adherence to
the therapy and their self-care management was developed and used in this study, as it
seems vital for them to become active self-managers and to be able to control their chronic

condition.
1.2 Terminology

Quality of life: A working group for quality of life (QoL) by WHO in 1998 referred QoL
as the patients’ perception of their position in life in the context of the culture and value
4



systems in which they live and in relation to their goals, expectations, standards and
concerns” (WHO QoL Group., 1998). As there was not a global acceptable definition for
QoL, scientists turned in a more practical approach to describe aspects of QoL. QoL is a
measure of an individual’s ability to function physically, emotionally and socially within
his/her environment at a level consistent with his/her own expectations (Pais-Ribeiro,
2003).

Health related quality of life: Schipper et al. (1996) defined health-related quality of life
(HR-QoL) as the functional effect of a medical condition and/or its consequent therapy
upon a patient. HR-QoL can be defined as the value assigned to the duration of life as
modified by the social opportunities, perceptions, functional states, and impairments that
are influenced by disease, injuries, treatments, or policy (Patric et al. 1988, Ebrahim et al.
2005).

Self-management: Self-management is the ability of the patient to deal with all that a
chronic illness entails, including symptoms, treatment, physical and social consequences,
and lifestyle changes (Barlow et al., 2002). The factors that influence the development of
expertise in self-care management are knowledge and skills about HF and DM,
experience on self-care across common conditions and compatibility of the behavior
(Dickson et al., 2011). Co- morbidities makes HF self-care more complicated creating
barriers to HF self-care management such as the need for disease management
knowledge, different instructions from multiple providers related to HF and DM,
functional status limitations related to symptoms and psychosocial factors such as
attitudes, lack of motivation, self-efficacy, anxiety and depression.

Self-efficacy: Self-efficacy is defined as a person’s belief (confidence) in his or her ability
to perform a set of actions; the stronger these beliefs of a person exist, the more likely he
or she will initiate and continue activities that aid the attainment of a positive outcome
(Bandura 1977, Mo and Coulson 2010).

Self-efficacy for managing chronic disease: Self-efficacy for managing chronic disease
refers to “a patient’s confidence in their management of different aspects of chronic
diseases, such as symptom control, role function, emotional functioning and

communicating with physicians” (Lorig et al. 2001, Fan and Lv 2014).



Motivational interviewing: Motivational interviewing is an evidence-supported
collaborative, person-centred form of guidance to elicit and strengthen motivation for
change (Rubak et al. 2005, Benzo et al. 2013). Motivational interviewing composer the
transtheoretical model of behavior change by assessing a patient's ability to change a
behavior and develops strategies to move toward taking action to change a behavior
(Creper et al., 2015).

Diabetes mellitus: Diabetes mellitus is a chronic, metabolic disease characterized by
elevated levels of blood glucose, which leads over time to serious damage to the heart,

blood vessels, eyes, kidneys and nerves (Petersmann et al., 2019).

Diabetes mellitus type 1: Type 1 diabetes, once known as juvenile diabetes or insulin-
dependent diabetes, is a chronic condition in which the pancreas produces little or no
insulin by itself and this leads to the elevation of blood glucose (American Diabetes
Association, 2021).

Diabetes mellitus type 2: Type 2 diabetes, usually in adults, occurs when the body
becomes resistant to insulin or does not make enough insulin and this leads to the

elevation of blood glucose (American Diabetes Association, 2021).

Glycosylated haemoglobin (HbAlc): HbAlc is as an indicator of the average blood
glucose levels over the past 3 months and it is used as a diagnostic and screening tool for
DM. Glucose molecules in the blood normally become stuck to hemoglobin molecules -
this means the hemoglobin has become glycosylated. As a person's blood sugar becomes
higher, more of the person's hemoglobin becomes glycosylated. The glucose remains
attached to the hemoglobin for the life of the red blood cell, or about 2 to 3 months

(American Diabetes Association., 2021).

Heart failure: It is a clinical syndrome characterized by typical signs and symptoms,
caused by a structural and/or functional cardiac abnormality, resulting in a reduced
cardiac output and/or elevated intracardiac pressures at rest or during stress (Ponikowski
et al., 2016).

Ejection fraction: Ejection fraction is the percentage of the total amount of blood in the
heart that is pumbed out with each heartbeat. A normal ejection fraction is 50% or higher
(Ponikowski et al., 2016).



Heart failure with preserved ejection fraction: Heart Failure with preserved ejection
fraction (HFpEF) is a clinical syndrome defined by a limitation in functional capacity due
to shortness of breath and/or fatigue with signs of fluid retention secondary to elevated
left ventricular (LV) filling pressures at rest or during exercise. This occurs due to

impaired heart function and a left ventricular ejection fraction of >50% (Redfield, 2016).

Heart failure with reduced ejection fraction: Heart failure with reduced ejection fraction
(HFrEF) is a complex clinical syndrome characterized by structural and/or functional
impairment of the left ventricle, resulting in a decrease in heart pump function (left

ventricular ejection fraction < 40%) (Redfield, 2016).

Heart failure with mid-range ejection fraction: The heart's pumping ability is slightly
below normal. Patients might not experience heart failure symptoms or they may have

symptoms with physical activity but not at rest (Ponikowski et al., 2016).

Knowledge and the adaptation of knowledge as a health care behavior: Adequate
knowledge is not the only predictor of effective self-care behavior; it involves the skills
to interpret relevant information and use it to adopt the knowledge to health care behavior
(Riegel et al., 2016).

Perceived social support: Perceived social support refers to how individuals perceive
friends, family members/signifigant others as available, to provide functional and overall
support when they need it. It is also related to better physical and mental health outcomes
and HR-QoL (loannou et al., 2019).

Exercise tolerance: Exercise tolerance is the exercise capacity of an individual about
his/her ability to make exercise and maintain the maximum workload achieved during the

exercise period (Khan et al., 2020).

Anxiety and depression: Anxiety and depression are types of mood disorders. Depression
causes feelings of sadness, hopelessness, and reduced energy. Anxiety has feelings of

nervousness or worry and the two conditions can coexist (Taylor et al., 2017).



2. LITERATURE REVIEW

2.1 Epidemiology of Diabetes Mellitus and Heart Failure

Each disease of HF and DM independently increases the risk for the other as previously
mentioned (Einarson et al. 2018, Gulsin et al. 2019). In cohorts’ studies in both, HF
with reduced ejection fraction (HFrEF) and HF with preserved ejection fraction
(HFpEF), the prevalence of DM comes from 10% to 47% (Dei Cas et al. 2015,
Sandesara et al. 2018). HFpEF is nowadays the most frequent type of HF, affecting
more than three million adults in the United States only (Lindman, 2017). Itis a
heterogenous syndrome and one significant phenotype is found to be related with the
underlying comorbid conditions like DM (Shah et al. 2016, Lindman 2017, Parikh et al.
2018). The 45% of patients with HFpEF are diabetics and the prevalence of comorbid
DM is rising (Echouffo-Tcheugui et al., 2016). DM is also affiliated and with high risk
of morbidity and mortality in HFrEF, patients and clinical trial data show that the
negative prognostic association with DM is higher in patients with HFpEF than in
HFrEF (De Groote et al. 2004, McDonald et al. 2008). In patients hospitalized with HF
either HFrEF or HFpEF the prevalence of DM 2 is >40% and is even higher in patients
with DM who are >60 years old (Boonman-de Winter et al 2009, Seferovi¢ et al, 2018).

Chronic diseases is the largest proportion of diseases and this will increase due to the
ageing society putting pressure on the sustainability of the health care system (Randall
& Neubeck 2016, Maresoca et al. 2019). The successful adaptation of the self-
management of chronic diseases can keep the autonomy and the independence of the
patients and can keep their social activities (Wildevuur & Simons 2015, Maresoca et al.
2019).

Since the prevalence of chronic HF increases as well as the ageing of the population all
over the world, seems to be very difficult to maintain a certain quality of care for the
chronic HF population (Lambrinou et al., 2012). Therefore, an affordable way to
maintain and improve the quality of care for HF is to switch resources from crisis
management (by hospitalizing patients) to health maintenance (through structured
support) (Inglis et al. 2011, Lambrinou et al. 2012).


https://pubmed.ncbi.nlm.nih.gov/?term=Randall+S&cauthor_id=27150465

The Framingham Study was one of the first epidemiological stydies which found that
there was a high risk for DM patients to develop HF (Kannel et al. 1974, Ho et al. 1993).
In the EuroHeartFailure Survey, the prevalence of diabetes was similar in patients with
HFrEF and HFpEF at 28% and 26%, respectively (Lenzen et al, 2004). In the CHARM-
Preserved study, which included HF patients with ejection fraction (EF) > 40%, the rate
of the DM was 28%, as well as and in the overall CHARM study population (MacDonald
et al., 2008). However, HF with EF between 40-49% is now recognized as HF with mid-
range EF (Lund et al., 2018). New studies show that patients with mid-range EF have
more similar features to HFrEF than the HFpEF (Lund et al., 2018). In addition, in the I-
Preserve study, which included HF patients with HFpEF, the 25% of the patients had
diabetes (Kristensen et al., 2017). In I-Preserve study, DM was associated with high

hazard of CV death or hospitalization and all-cause mortality (Kristensen et al., 2017).

Other clinical trials have also revealed similar associations between DM and HF.
ALLHAT study showed that patients with diabetes had almost 2-fold risk for HF
hospitalization or death (Davis et al, 2006). The association with diabetes was
independent from that of coronary artery disease, equivalent in degree to that of
coronary artery disease, and greater than that for electrocardiographic left ventricular
hypertrophy and renal dysfunction (Davis et al, 2006). DM 2 was also associated with
increased LV wall thicknesses and decreased LV internal diameter and these changes

were associated with the increasing of the diabetes duration (Jorgensen et al, 2016).

There are more than 70,000 people with DM in Cyprus and over 20,000 patients with
HF, where 3,000 new cases are diagnosed each year. More than 40% of people with HF
have the commorbidity of DM (Radhoe et al., 2022). This coexistence of the two
diseases worsens the clinical condition and worsens the HR-QoL of these individuals
(Echoulfo —Tcheugui et al. 2016, Koshy et al. 2020). The fact that the incidence and
prevalence of HF increases, the health care costs rise, creating further pressure to the
Health Care System (Guha and McDonagh, 2013, Roth et al. 2015, Savarese and Lund
2017, Conrad et al. 2018, Cleland, Veldhuisen and Ponikowski, 2019, Lippi and Sanchis
Gomar, 2020).



2.2 The Mechanisms Related to the Development of Heart Failure to

Patients with Diabetes Mellitus

DM is related to HF development with three mechanisms: due to associated co
morbidities, due to the development of coronary atherosclerosis or due to specific DMCM
(Bauters et al. 2003, Jankauskas et al 2021).

The existence of related comorbidities or risk factors may account for the increased risk
of HF in the patients with diabetes: e.g. dyslipidemia, hypertension, hypercoagulability,
inflammation and obesity, are strongly related with the insulin resistance syndrome and
are regulated by the nuclear peroxisome proliferator - activated receptors (PPARS). The
activation of the PPAR-gamma, improves the sensitivity of insulin and the endothelial
function, it lowers blood pressure and decreases inflammation (Martens et al, 2002). In
the Framingham cohort study, diabetics, both men and women, were more obese than non
—diabetics and had higher blood pressures. Diabetic women also had higher levels of LDL
(Low Density Lipoprotein) values and the HDL (High Density Lipoprotein) values were
lower in diabetic patients for both genders (Kannel and McGee, 1979).

Diabetic patients are at higher risk to develop atherosclerosis and this may contribute
to the increased risk of HF. Elevated glucose level is involved in the pathogenesis of
atherosclerosis at almost every step of the atherogenic process (Poznyak et al., 2020).
Coronary artery disease (CAD) is the primary risk factor for HF development and the
etiological factor in more than 50% of HF patients in North America and Europe (Pagliaro
et al. 2020). Chronic inflammation is considered as one of the key factors in
atherosclerosis development from the earliest stages of the pathology initiation and is one
of the possible links between atherosclerosis and DM (Poznyak et al., 2020).

DM may predispose to HF development through the existence of the DMCM (Kenny
& Abel 2019). The mechanism with which DM may independently induce HF from
epicardial CAD is unknown, but there are several hypotheses, like the microangiopathy,
the metabolic factors and the fibrosis (Yarom et al, 1992, Kenny & Abel 2019, Jankauskas
et al 2021). Metabolic factors also seem to have an important role in the development of
myocardial dysfunction since hyperglycemia, and increased turnover of free fatty acids
may contribute to DM related myocardial dysfunction (Lopaschuk, 1996, Jankauskas et
al 2021).
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2.3 The Correlation of Heart Failure with Diabetes Mellitus Type 2

The most common causes of HF include the ischemic heart disease, atrial fibrillation,
dilated cardiomyopathes and hypertension and some evidence propose that DM2 promote
DMCM (Jia et al. 2016, Kenny & Abel 2019). In DMCM, there is an abnormal heart
structure due to metabolic factors asoociated with DM as was mentioned before and not
due to risk factors such as hypertension and CAD (Stanton et al., 2021). The DMCM is
described in both types of DM (DM1 and DM2), but the early descriptions of DMCM
does not specify the type of diabetes and are referred mostly to the factor that the duration
and the increased glycaemia leads to high risk to develop DMCM in both types of DM
(Jia et al., 2016). DMCM is usually asymptomatic and represents a kind of stage B HF
(DMCM but without symptoms of HF) which is often underrecognized (Stanton et al.,
2021). This process may progress to symptomatic HF (Boudina et al. 2007, Stanton et al.
2021).

The pathophysiologic connection between DM and HF refers to the glucose and the lipid
metabolism that exist in DM2 which leads to the increasing of the oxidative stress,
cellurar and endothelial damage, inflammation, fibrosis, mitochondrial dysfynction, and
to systolic and diastolic dysfaction through various pathways (Teodoro et al., 2018).
Diastolic dysfaction found in 40-60% in DMCM and insulin reristance with
hyperinsulinemia is the most important prognostic factor in HF and not hyperglycaemia.
Insulin resistance creates a fatty acid layer of oxidation phenotype of heart in DM2
patients and leads to the accretion of toxic lipids (Boudina et al., 2007). Hyperglycaemia
also leads to oxidative stress by the activation of various pathways, of non-oxidative
glucose metabolism, which leads to mitochondrial damage and to damage of the heart
protein contractility, disfaction in the calcium handling and changes in genes expression
(Brahma et al. 2017). In addition, hyperglycaemia activates the Renin-angiotensin-
aldosterone system, inceses angiotensin |1, increases cardiac fibroblasts and at the same

time, icreases insulin resistance, hypertension and hyperlipidemia (Borghetti et al., 2018).

2.4 The Correlation of Heart Failure in Diabetes Mellitus patients with

Glycosylated Hemoglobin Levels

UK Prospective Diabetes Study (UKPDS), the Diabetes Control and Complications Trial
(DCCT) and the Stockholm Diabetes Intervention Study demonstrated that the incidence
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of HF in DM patients correlated with increase levels of glycosylated hemoglobin
(HbALlc) (Buse et al., 2007). In observational studies of patients with diabetes, a higher
HbA1c level was associated with a significantly increased incidence of HF (Erqou et al.,
2013). Good glucose control (HbA1c=7.1%) led to the lowest risk of death in HF-DM
patients and a higher HbAlc led to increase incidence of HF (Bertoni et al., 2004).
Lind et al (2011) found that 1% increase of HbAlc increases to 30% the risk of HF in
DM1 and Stratton et al. (2000) support that there is an increase of 8% for DM2 patients
to develop HF. While DM2 occurs in approximately to 90% of diabetic patients this is a
major and worrying issue (Stratton et al, 2000).

Registry data, give better estimation of the prevalence of the increased mortality and
complications rate in HF patients with DM. The SOLVD study registry classed 23%
(1,425) of the total 6,076 patients with left ventricular systolic dysfunction suffer from
DM (Das et al, 2004). Other registry data have also shown a similar prevalence of DM in
HF, of approximately 20-25% (Baliga and Sapsford, 2009). The EPICAL registry, study
patients hospitalized for advanced chronic HF due to left ventricular systolic dysfunction
- EF 30%, has shown that 26% of patients, had a history of DM, either type 1 or 2.
Echouffo-Tcheugui et al. (2022) support that higher levels of fasting blood glucose and
HbAlc is associated with higher risks of HF. Schaan et al (2017) support that when
patients increase adherence to pharmacotherapy by 10%, the HbAlc levels is decreased
by 0.1%.

Bauters et al (2003), refer that although the glucose control may be an independent risk
factor for developing HF in diabetic patients, it is conceivable that these data concern a
longer duration of DM and the development of HF may be related to the duration of
diabetes, than to glycemic control. Many clinical trials found that an intensive glucose
lowering therapy doesn’t lead to greater clinical outcomes in DM patients (Patel et al
2008, Duckworth et al. 2009). However, the scientific attention nowadays is remarkably
increased due to recent trials of antidiabetic drugs for DM2 that lead to better clinical
outcomes and have significant cardiovascular benefit (Marso et al. 2016, Rizzo et al.
2021).
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2.5 Anti-hyperglycaemic Drugs and Risk of Heart Failure

Sulfonylureas are one of the older class of oral anti-hyperglycaemic drugs and in various
studies were found to increase the HF risk (Mehta et al., 2020). A study in the UK studied
DM2 patients and found that the use of sulfonylureas has 18% increased risk in
developing HF compared with patients receiving metformin (Tzoulaki et al., 2009). A
same increase in the admissions for HF was found in two other studies in patients using
sulfonylureas compared with metformin (Gilbert et al., 2015). So, sulfonylureas are not
recommended in HF patients especially due to the reliance on observational studies and
due to the lack of RCTs (Dunlay et al., 2019). Thiazolidinediones (TZDs) are the anti-
hyperglycaemic drugs that in trials showed increase in hospital admissions for NYHA
class 11l and IV HF patients, due to the fluid retention from the activation of sodium
channels in the collecting ducts (Dunlay et al., 2019). Metformin was contraindicated for
patiens with HF due to concerns about lactic acidosis. However, observational studies
and meta-analysis have shown that there is no increase in lactic acidosis unkike other
therapies (Eurich et al., 2005). The metformin was associated with 20% risk reduction in
all-cause mortality compared with other therapies (Dunlay et al., 2019). Metformin is
nowadays one of the most popular drugs with both DM2 and HF (Dunlay et al., 2019).
Insulin have positive effects on myocardial tissue and can improve haemodynamic
measures but it can also cause weight gain, sodium retention, and edema which can
increases the severity of HF (Dunlay et al., 2019). The ORIGIN trial, found insulin had
a neutral effect on the outcomes including death from CV causes/hospitalization for HF,
but not all the patients in the study were diabetics (Gerstein et al., 2012). Only one RCT
evaluated the effect of insulin in DM patients and HF (Nielsen et al., 2016). The study
found that there is no any impairment on cardiac function and no patients during the study
were hospitalized for HF (Nielsen et al., 2016). The existing data are still not sufficient
to blame insulin from causing any aggravation of the symptoms for HF patients. So in
case a HF-DM patient had to start insulin, it is important to check daily signs and

symptoms of fluid retention (Dunlay et al., 2019).

Three new classes of anti-hyperglycaemic drugs have an attention the recent years for
the treatment of HF; the dipeptidyl peptidase-4 (DPP- 4) inhibitors, the peptide-1 receptor
agonists (GLP-1RAs) and the sodium-glucose cotransporter-2 inhibitors (SGLT-2i)
(Mehta et al., 2020). DPP4 inhibitors target on the incretin system and can block the
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degradation of GLP-1 with inhibiting the DPP-4 enzyme (Mehta et al. 2020). However,
DPP-4 trials have shown that the medication have not any benefits in HF patients and
may increase the risk of hospitalization, so they are recommended with caution in patients
that are risk for HF (Stanton et al., 2021). The GLP-1RAs and the SGLT-2i, have shown
very important CV benefit with glycemic control with no high episodes of hypoglycemia
(Dawwas et al. 2019, Rizzo et al.2021, Maranta et al. 2021). The GLP-1RAs and SGLT-
2i reduced non-fatal events of stroke and myocardial infarction and the CV mortality in
patients with DM2 (Dawwas et al. 2019, Rizzo et al.2021). The clinical trial DAPA-HF
(Dapagliflozin and Prevention of Adverse Outcomes in Heart Failure) in which were
enrolled 4744 patients with HF and reduced EF were receiving excellent guideline-
directed treatment before the addition of dapagliflozin (a SGLT2 inhibitor) or placebo.
The DAPA-HF trial clearly showed that dapagliflozin was superior to placebo at
preventing CV deaths and HF events (Kaplinsky, 2020). The SGLT-2i also improved the
prognosis of HF patients and the use of GLP-1RAs found benefit on patients when the
SGLT-2i was contraindicated (Cappetta et al. 2021, Giugliano etal. 2021, Lu et al. 2021).
The HF-DM patients is a group of patients that not only most of them are older people,
but they have difficulties to cope and manage the two conditions and are the patients that
are exposed more in various infectious diseases ( Banerjee et al.,2021 ). Patients with DM
and CV diseases from the recent experience of the pandemic COVID-19 are more
exposed to severe complications of COVID-19 and mortality, therefore, the best
management of HF and DM is fundamental (Al Mahmeed et al. 2021, Banerjee et al.2021,
Popovic et al.2021).

2.6 Digital Health Technology, Heart Failure and Diabetes Mellitus

Nowadays the use of digital health technology (DHT) for the management of chronic
conditions is rising (Kallas et al., 2022). Digital health is defined as the use of
communication and information technologies to treat/manage patients, educate HPs, do
research or to improve/enable health and healthcare delivery (Pagliari et al., 2005). DHT
includes e learning, telemonitoring, telerehabilitation, structured telephone support, m-
health apps (Frederix et al., 2017). E learning is the information that is supplied to patients
using web-based educational material (Frederix et al., 2017). Telemonitoring includes the

provision of data via telephone lines, satellite or wireless networks (Frederix et al., 2017).
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Structured telephone support is the monitoring and the delivering of self-care
management through classic telephone technology (Inglis et al., 2011). Telerehabilitation
refers to the rehabilitation from a distance by using devices for delivering the information
to the patients / caregivers e.g coaching from a distance via email/SMS/telephone, social
interaction, e-learning etc (Frederix et al., 2015). m-Health apps or mobile applications,
are software on a smartphone /on a tablet which can be used as a tool for providing

services for cardiac patients (Neubeck et al., 2017).

Mostly the use of DHT has been used during the COVID-19 pandemic, which enabled
HPs to deliver care through mobile applications, text messaging platforms, telehealth etc
to manage patients with chronic diseases (Qiu et al., 2021). Most platforms of DHT are
focused on managing a single disease and not comorbidities (Doyle et al., 2021).
The Medly program is a program that used a mobile phone to record daily HF readings
and receive personalized self-care messages generated by an algorithm (Ware et al.,
2020). This program reduced health service utilization and improved clinical, HR-QoL
and patient self-care outcomes (Ware et al.,, 2020). A meta-analysis found that
telemonitoring programs were found to be associated with reduced mortality and lower
rates of HF-related hospitalizations (Klersy et al., 2009). Therefore, the effectiveness of
the DHT in patients with the two deseases (HF-DM) is yet unknown. There was one study
that assess if a structured telephone support could improve HR-QoL and reduce HbAlc
for DM2 patients and heart disease, but the study had no any benefit and did not improve
HR-QoL. Nevertheless, is important the DHT to be used in HF patients with DM for the
better investigation of HR-QoL, health behavior, medication adherence and other factors
associated with various aspects related to this group of patients. However, before using
the DHT some bariers should be considered like the lack of access, financial issues,
device failure, specific group needs (elderly, culturally/ linguistically issues) and training
of HPs in using DHT (Frederix et al,. 2015).
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3. HEART FAILURE AND DIABETES MELLITUS MANAGEMENT

PROGRAMS

Many HF management strategies have been developed over the years with the aim to
prolong the lives of patients with HF (Yancy et al. 2018, McDonagh et al. 2021). These
strategies focused on improving symptoms, functional capacity, patient HR-QoL, and
reducing the risk of HF hospitalizations. The last 30 years has been an increase in
improvement in the pharmacological and in cardiac surgery therapies to help improve the
clinical symptoms for HF patients (Riley & Beattie 2017, McDonagh et al. 2021).

However, delivering the best treatment plan in HF care is complex because multiple
medications, cardiac devices and lifestyle adaptions, are unique to each patient based on
their diagnosis, needs and symptoms (Yancy et al. 2018, McDonagh et al. 2021). In HF
patients with comorbidities like DM, make the treatment plan more complex (Yancy et
al., 2018). Re-hospitalizations for these patients have not been improved even though
there are many successful management programs, and more research is needed to find out
what are the essentials that make such a program successful in long term (Kyriakou et al.,
2019). Therefore, it is very important a holistic approach in providing HF and DM care
that includes a team of professionals, consisted of HF cardiologists and specialist HF and
DM nurses that can provide individualized patient care (Yancy et al. 2018, McDonagh et
al. 2021).

A comorbidity like DM complicates HF self-care management and makes adherence
to the therapy more unlikely (Lambrinou et al. 2014, Lambrinou et al. 2018). These
patients have more rehospitalization rates due to complex problems such as fluid overload
and insufficient glucose control but with better self-care management, this could be
avoided (Riegel et al., 2021). Therefore, it seems that current management programs are
not effective enough on HF and DM patients, especially nowadays that the Health Care
Systems have to deal with many challenges like pandemic and financial constraints
(Riegel et al., 2021). The National Health Care System (NHS) - a successful and

productive Health Care System in the United Kingdom the previous decades - now is
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threatened with destruction with enormous pressure, rising waiting times, workforce
shortages and patients fighting to access the care they need (Dayan et al. 2021, Wilson et
al. 2023). As a result, the satisfaction and the quality of the care provided is significantly
reduced. This is due to a mixture of factors including a growing and ageing population
that needs care, the lack of social care support, pandemics (e.g.COVID-19) and medical
services with more demands (Dayan et al. 2021, Wilson et al. 2023). HF when exists with
DM requires a complex self-care recommended therapy and novel medications like
SGLT-2i and GLP-1RAs as was mentioned previously (Lambrinou et al 2018, Cappetta
etal. 2021, Giugliano et al. 2021, Lu etal. 2021). Currently, 32-51% of the hospitalized
patients with COVID-19 was sufferring from DM and CVD and the new medications
have shown a beneficial action on the outcomes of COVID-19 (Banerjee et al.2021,
Popovic et al.2021). Therefore, it is of significant importance for patients with HF and
DM to manage their health status the best possible way and adhere to the recommended
therapy (Chaet al. 2020, Huang et al. 2020). There is also a great need to find an effective

way to support the older people with chronic diseases and comorbidities like HF and DM.
3.1 Motivational Interviewing

In recent years, MI approach has been applied to several chronic illnesses or problematic
behaviors patients with other problem behaviors promoting behavior change like in
alcohol drinkers (Miller 1983, Brodie et al. 2008). It is found to enhance individual
commitment to change (Rubak et al, 2013).

Paradis et al. (2010) bases the MI on four principles: 1. The nurse should express
empathy 2. lintroduce doubt in the mind of the patient about a behavior that must be
changed and the consequences of that behavior 3. °Roll with "the resistance of the patient
and 4. Reinforce the self-efficacy of the patient. The nurse may guide the patients to find
their strengths and solutions and not proposing ready-made answers. The MI can
emphasize the humanistic issue and person-centred approach that people are normally
motivated for growth and self-direction (Riegel et al. 2009, Letourneau et al. 2014, Carr
2017).
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3.2 Patient - Centred approach of Chronic Diseases and Self-management

Patient-centred approach is found to be effective in changing the patient’s behavior.
Patient-centred care respects and responses to individual patient’s preferences, needs, and
values and ensures that, patient’s values are able to guide the clinical decisions
(Committee on Quality of Health Care in America, 2001). It highlights the importance
of knowing who is the person behind each patient, a patient as human being, who has
feelings, needs and will, in order to engage the person as an active partner in his/her own
treatment and care (Ekman et al. 2011, Soderlund 2018 ).

The educational interventions, which involve patients’ collaboration, seem to be more
effective that the didactic ones in improving glycemic control, lipids and the weight of
the patients. Evidence shows that the involvement of the patients according to their
individual needs, supports the effectiveness of self-management training, in chronic
diseases (Norris et al, 2001). For HF-DM patients, self- management support is found to
be vital (Reilly et al 2009, Giamouzis et al 2010). Lots of evidence have shown that
knowledge, self-efficacy and the provider of support are correlated with good self-
management outcomes (Williams et al 1998, Riegel and Carlson 2002, Koelling et al
2005, Soderlund 2018).

Self-care management is a cognitive and behavioral process which refers to regular
maintenance tasks like being adherent to medications, engaging in physical activity,
proper diet, monitoring weight gain and management of the symptoms (Riegel et al. 2000,
Jessup et al. 2003). Demands of self-care are increased when patients have HF and DM,
simultaneously. The self-care regimens are often overlapped and conflicted because an
exacerbation of one condition may trigger the other condition to become out of control.
Patients need support to improve their knowledge, skills and confidence in order to be
able to manage these demanding comorbidities; otherwise, they may experience greater
symptoms (Bodenheimer et al. 2002, Ha et al. 2016, Chan et al. 2017).
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4. SUPPORTIVE CARE IN HEART FAILURE

The concept of supportive care originates in cancer. Nowadays, supportive care applies
in all chronic life- threatening diseases including HF (Ahmedazai et al. 2000, Beattie &
Goodlin 2008). The Sheffield model which is a multidisciplinary supportive care model
firstly introduced for cancer patients, (Ahmedzai et al., 2000) is a model that can be
implement for patients with HF (Beattie & Goodlin., 2008). Based on this model, health
care providers have to follow the trajectory of each patient and integrate supportive care
based on the needs in each time point. (Beattie & Goodlin., 2008). Thus, health care
providers avoid to ‘change’ supportive care to palliative care; they provide patient with
comprehensive heart failure care (Goodlin et al. 2004, Beattie & Goodlin 2008).
Comprehensive HF care is consisting by the following four aspects: communication,
education, psychological and spiritual issues and symptom management (Goodlin et al.,
2009).

Supportive care changes, according to the patient’s needs. HF disease management
and supportive care should not be applied sequentially; rather, both types of care should
be offered concurrently, integrated in proportions that incorporate the course of the
individual’s illness and patient’s preferences (Goodlin et al., 2004). The amount of
supportive care required by the patient may increase as function worsens (Goodlin et al.
2004, Siouta et al. 2016). A “patient-centred, family-focused” structure should frame
the approach to care for advanced HF in light of the symptoms and burdens occurring
throughout the illness (Goodlin et al., 2004). Supportive care addressing physical,
psychosocial, or existential distress and strategies to manage and cope with HF should
be provided concurrently with evidence-based disease-modifying interventions in
comprehensive HF care (McDonagh et al., 2011).

4.1 Supportive care through continuing communication

Continuing communication with the patients through structured telephone support can
help with monitoring, self- care management, or both (Bui & Fonarow 2012, Black et al.
2014). Patient seems to have better follow up if health care professionals use  reminder
messages ;, either via telephone calls or SMS (short message service), so they can
reinforce the ability of the patients to maintain self-care behaviors (Bui & Fonarow,
2012).
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MI may also be provided through telephone intervention and in many studies, this was
proved to be efficient in performing self-care management (Perry & Bennett 2006,
Kreman et al. 2006, Riegel et al. 2006, Hanlon et al. 2017). In the area of diabetes
management, the use of mobile phones for disease management has been well
documented (Blake 2008, Skinner & Finkelstein 2008, Wang et al. 2020). This kind of
interventions in combination with health behavior theories and sciences are promising on
improving outcomes (Hedtke, 2008). Dennis et al. (2013) and Sun et al. (2019) showed
that planned (i.e. weekly or monthly) telephone calls to support the patients with chronic
diseases are most effective in improving self-management skills, especially in patients
coming from vulnerable groups, like the older people. These regular contacts can help
patients to develop their self-management skills over time, whereas the unscripted aspect
allowed the coach to tailor support to the individual needs of each patient. The calls
aiming to provide support and encouragement to patients, promote healthy behaviors like
treatment control, proper diet, physical activity and mobility (Hutchison & Breckon 2011,
Sun et al. 2019). In order to develop a patient - centred program, it is important to know
what are patients’ needs based on their perspectives through qualitative studies that
patients express their own feelings, despite the fact that exist promising management
programs that improve HF related outcomes like readmission rate (Garin et al. 2009,
Lambrinou et al. 2013).

5. SYSTEMATIC REVIEWS

5.1 A qualitative meta-synthesis of patients with heart failure perceived

needs

In order to summarise the perceived needs of patients with HF a systematic review and a
metasynthesis were established. The main issue that brought out was what HF patients
describe as major needs and which intervention was effective for them. The systematic
review consisted from qualitative studies including adults with HF who interviewed about

their supportive needs.
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5.1.1 Introduction

The HR-QoL of patients with HF is affected by the various changes they experience on
the issues that affect their physical, emotional, cognitive, social, economic and spiritual
level. Graven & Grant (2014) found that all the patients living with HF have different
experiences that is unpredictable in personal level, but at the same time, there are common
factors following this experience. The qualitative studies of Aguado et al. (2010), Schulz
et al. (2010) and Wang et al. (2015) have already explored patients with HF needs, but
the results of a qualitative meta-synthesis can help HPs to develop interventions based on
patient’s true needs and different experiences that are not yet being dealt with. The aim
of the review and meta-synthesis was to identify the needs of HF patients as they describe

these needs themselves.

5.1.2 Methods

Two researchers established a literature search in electronic data basis PubMed,
CINAHL, PsycoINFO, and EBSCO. Inclusion criteria were used were: articles that use
qualitative methodology involving patients with HF, and have explored patient needs
from a patient perspective, articles were published in the english language and articles
involving carers/caregivers were included only where the patient results were presented
separately. Exclusion criteria were defined as articles including populations other than
patients with HF or articles not presenting results for patients with HF separately, articles
focusing on the patients’ experience or perspectives generally related to HF but not related
to their needs, and studies exploring caregivers and/or family needs. The search yielded
518 articles from which 29 duplicates removed, a further 447 papers were excluded after
the titles and abstracts of the articles had been reviewed. The remaining 42 articles were
assessed for full eligibility, and 11 publications were found to fulfill the inclusion criteria

and were therefore included in the systematic review and meta-analysis.

The methodological quality of the included articles was assessed using the Consolidated
criteria for reporting qualitative studies (COREQ) item checklist. This was conducted in
order to gain an overview of the methodological quality of the studies included. No study

was rejected due to low methodological quality. The checklist consists of 32 specific
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items for reporting qualitative studies and includes generic criteria that are applicable to
all types of research reports. The criteria included support researchers to report upon
important aspects of the research team, study methods, context of the study, findings,

analysis and interpretations.

In order to verify the validity of the interpretation within the texts, a ‘thematic synthesis’
methodology was used in meta-synthesis. This method consists of a three-step process:
1. Free line by line coding of the findings of the primary studies, 2. Free codes extracted
and then organized into related areas to build descriptive themes and 3. Analytical themes
were developed. After this process, researchers went beyond the systematic synthesis of
primary studies and interpreted the findings-results in a critical way. New themes were
produced to combine similar needs that appeared for the meta-synthesis. The final themes
were: continuing person-center care, social support, supportive care, palliative care and
self-care management. Researchers’discussions also disclosed the need for continuing
support of the patients in order to be able to cope with the needs raising through the HF
trajectory. The core theme then raised and researchers developed the core theme: “Wind
beneath my wings’ (Figure 1). A description of the core theme and each of the main

themes is referred below.

22



Continuing Person-
Centered care

Social support

Supportive care

Palliative care

Self-care
management

beneath

Figure 1: Final themes covering all topics related to patients with heart failure needs

5.1.3 Results

From the systematic review, eleven studies were assessed as eligible and were included
in the review and meta-synthesis. Through the three-step process of the thematic synthesis
one core theme (namely ‘Wind beneath my wings’), and five main themes revealed:
continuing person-centred care, social support, supportive care, palliative care and self-
care management. A description and relevance of the core theme, and each of the main

themes, is listed below.

5.1.3.1 Core theme: Wind beneath my wings

Researchers recognised the mechanism to meet the needs extracted from the literature
review and the meta-synthesis and revealed the core theme: ‘Wind beneath my wings’.

Five different categories also revealed from the results to cover patents’ needs, interacting
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with each other: self-care management, palliative care, supportive care, social support and
continuing person-centred care (CPCC).

“[...] I would like to know, what the problem is. I would like to know, what treatment I
need which one I should emphasize”. All themes are correlated between each other as
shown in Fig. 1, starting from the self-care management and ending up with a continuing

process, with the patient in the centre.

5.1.3.2 Main themes
5.1.3.2.1 Self-care management

Selfcare is the basis of HF management. Self-care includes adherence to behaviors, such
as maintaining medication menu, a low sodium diet, symptom monitoring (self-care
maintenance) to maintain physiological stability and response to symptoms when they

happen (self-care management) (Dickson et al., 2011).

“[...] How to protect myself and avoid risk factors [...] As long as I have ways to obtain

the information, I hope I can get as much information as I can”
5.1.3.2.2 Palliative care

Palliative care for HF patients according to Hupsey (2012) and Allen et al. (2012) has the
double feature of treating symptoms and ensuring that the treatment plans of the patients,
match their goals. Palliative care provides care in the relief of pain and other troublesome
situations and offers a support system to help patients live as actively as possible until
they die (WHO 2009).

“This made me feel sick, uncomfortable. If you see what ...Is this your last hour? [...]”
5.1.3.2.3 Supportive care

Goodlin et al. (2004) claims that Supportive care is “the care that helps the person and
people important to them to cope with life-limiting illness and its treatment — from before
diagnosis, through diagnosis and treatment, to cure or continuing illness, or death and

bereavement”

Supportive care in HF patients is fundamental because can manage different aspects for

the patients like both physical and psychosocial issues but also various comorbidities and
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the improvement of the QoL for patients and their families is almost certain (Hupsey,
2012). Supportive care plays an important role in positive change of patient’s needs and
leads to more positive HR-QoL as defined by patients and their families especially in

difficult situations like post discharge period (Chung et al., 2011).

“[...] it’s good when you have someone who looks after you [...] I do not want too much

care [...] too much responsibility”
5.1.3.2.4 Social support

Hunt et al. (2012) state that social support is a condition with a variety of concepts, which

positively affects the outcomes of patients in multiple chronic illnesses, including HF.
“I don’t meet people [...] very very lonely. Very very lonely”

“I am worried I do not have someone to live with. I live here alone no one even to make

me a cup of tea”

The emotional support, instrumental/tangible support, informational support and
appraisal support (Zhang et al., 2015) are the four kinds of social support that can
influence disease-related outcomes in patients with HF (Zhang et al., 2015). There is also
the informal and formal social support where the informal refers to the support from the
family members, friends and neighbors and the formal to the support from health
professionals (HPs) (Shiba et al., 2016).

5.1.3.2.5 Continuing person-centred care

Ekman et al. (2017) support that CPCC is the key that give solution to an effective
management of a disease. It is an efficient way to give to the patient the way to collaborate
with the HPs and to encourage the empowerment of the patient so they can take part in

finding solutions to their problems.
“No, no, nothing about that at all. Just this great stream of medicines, between puffs and
pills.”
“I suppose they do (explain symptoms) but it hasn’t penetrated.”
“What they explain (to) me, I forget.”

“[...] But who is going to explain it to me so that [ understand? I haven’t met anyone yet

who can do that ”
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All themes are interacted between them. As it starts from the self-care management, it
ends to the continuing process and the patient is in the center (Figure 1).

5.1.4 Discussion

The results of the current meta-synthesis could be analyzed and be explained in two
ways: the first way follows the role of the patient to become active self-manager able to
control his chronic condition while the other way refers that all actions of all the
mechanisms of disease control reach the person with HF and his unique needs. Each
person is unique and has a different perception of his/her life, even when experiencing
similar situations of uncertainty and restriction with others (Alharbi et al., 2012). Thus,
the key solution remains person-centred care. Ekman et al. (2011) refers to giving the
person the opportunity to present her/himself as a person in the form of an illness
narrative as a starting point for building a collaborative, egalitarian provider (care and
treatment expert)-patient (person expert) partnership that encourages and empowers
persons to actively take part in finding solutions to their problems. “Wind beneath my
wings” is the role of the HPs (the wind), who encourage patients (the wings) to take part
in their care, to control and take decisions for their own health and HR-QoL. Patient
empowerment helps increase patient awareness as well as encouraging mutual trust and
open communication between patients and HPs.

It is important that HPs place the patient with HF at the centre of every care effort and
help him/her to address his/her unmet needs to achieve the best possible HR-QoL.
(Ekman et al., 2017). Kane et al. (2015) refer to CPCC as the answer to the management
challenges for HF, by incorporating patient preferences, values, beliefs, illness
understanding, illness experience and information needs. However, is this enough to
address the unmet needs of HF patients? The answer is CPCC in the context of
supportive care. Supportive care could be developed and provided starting from the
perspective of CPCC from the stage of diagnosis until the end of life. The concept of
CPCC integrates patient and family preferences and needs into the goals of care,
manages symptoms to the level of comfort desired, and attempts to reduce the burden of
illness (Nguyen et al., 2019). But before providing supportive care, it is necessary for
HPs to assess patient’s needs and develop a process that regularly monitors patients’

needs, since HPs should extrapolate the unmet needs of each patient with HF via
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ongoing processes because the needs can rapidly change depending on the trajectory of
the illness (Ekman et al., 2017). Even though a lot of successful management programs
and therapies have been developed for HF patients, evidence show that people with HF
frequently lack HR-QoL (Jonkman et al., 2016) and do not always, feel that HPs
respond to their needs (Jonkman et al. 2016, Ekman et al. 2017). Supportive care that
IS a continues process may change the perception of care through the HF trajectory. The
meta-synthesis proves the need for a CPCC model in patients with HF that focuses on
the ongoing needs of the individual and it is flexible as the needs change according to
various factors affecting the patients.

The relevant article of the systematic review and meta-synthesis has been published

and presented in Appendix |.

5.2 Factors associated with adherence to therapy for heart failure patients

with diabetes mellitus

In order to identify the factors influencing adherence to the therapy of patients with HF
and DM a systematic review was established (Philippou et al., under review). Previous
studies showed only 50% of persons suffering from chronic diseases adhere to the
recommended therapy (Rybacki et al. 2002, VVan der Heide et al. 2015).

5.2.1 Introduction

Adherence to the therapy refers not only to the proper behavior on taking medications,
but also to the patient following a proper diet, exercise and lifestyle changes (Dunbar et
al., 2015). HF when exists with DM requires a complex self-care recommended therapy
(Krumholz et al 2006, Ekundayo et al. 2009, Lambrinou et al. 2018,). So, is of significant
importance for patients with HF and DM to manage their health status the best possible
way and adhere to the recommended therapy (Chen et al. 2020, Huang et al. 2020). Even
though self-care management strategies are the key to reduce HF hospitalizations by
educating patients on how to manage and monitor HF symptoms and their comorbid
conditions at home, not many patients are found to have the opportunity for counselling
and education (McDonagh et al., 2021). Patients’ adherence and self-care management

can be improved through health education and support (Lainscak et al. 2005, Rector et al.
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2005, Riegel, et al. 2008, Lambrinou et al. 2011, Lambrinou et al. 2018). It seems that
current management programs are not effective on patients with comorbidities such as
HF and DM (Piette et al. 2005, Kerr et al. 2007).

5.2.2 Methods

Electronic data basis PubMed, Cumulative Index to Nursing and Allied Health
Literature (CINAHL) and Cochrane Library were used to find studies for the particular
topic. The key words used were adherence to therapy, ‘heart failure, ‘diabetes mellitus’,
‘comorbidity; in different combinations using the word ‘AND’. The tool ‘similar articles’

of PubMed was also used.

Inclusion and exclusion criteria were predefined. Inclusion criteria were studies
published in English language until the end of August 2023 evaluating factors influencing
adherence to the therapy of patients with the comorbidity of HF and DM. Exclusion
criteria were studies that included populations with other CVD than HF, such as
hypertension or coronary artery disease (CAD), populations with other comorbidities than
of HF and DM, unpublished studies, pilot studies and studies of which the population was
children. At first, two of the authors separately searched the electronic basis, screened the
titles of the articles found and selected the potentially appropriate ones. Then, the
eligibility of the appropriate article abstracts was assessed by reading the abstract of
reviewing relevant titles. The whole procedure included full consensus, after detailed
assessment of full text documents and the input of a third author whenever a query was
raised. Two authors assessed the methodological quality of the included studies. The
studies were assessed using the Effective Public Health Practice Project (EPHPP) quality
assessment tool for quantitative studies (EPHPP 1998, Thomas et al. 2004).

5.2.3 Results
5.2.3.1 Overview of The Studies

Current search yielded 987 articles. 929 articles excluded of not meeting the inclusion
criteria, 58 full text articles retrieved and 23 review articles and 27 articles not referring
to the comorbidity of HF & DM were excluded. Finally, eight articles were used for the
current systematic review (Greenberg et al. 2007, Kerr et al. 2007, Ciccone et al. 2010,
Edelmann et al. 2011, Kapoor et al.2011, Cha et al. 2012, Dunbar et al. 2015, Peres et
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al. 2019). From the eight studies included in the current systematic review, five
originated from the USA (Greenberg et al. 2007, Cha et al. 2012, Kerr et al. 2007,
Kapoor et al.2011, Dunbar et al. 2015) one study was established in Italy (Ciccone et
al., 2010) one in Germany (Edelmann et al., 2011) and one in Brazil (Peres et al., 2019).
All studies used quantitative methodological approach.

5.2.3.2 Methodological Quality Assessment

The eight studies were assessed to find the degree to which the selected quantitative
studies follow the quality features of selection bias, study design, confounders, blinding,
data collection methods, withdrawals and drop-outs, intervention integrity and analyses.
The EPHPP quality assessment used for the Methodological Quality Assessment of the

studies.
5.2.3.3 Adhererence, Health Care System and Therapy Related Factors

Patients with HF and DM were less likely to receive smoking cessation counseling (OR
0.89, 95% CI1 0.81-0.98) and blood pressure control (OR 0.81, 95% CI1 0.78-0.84) and to
attain the all-or-none composite measure (OR 0.96, 95% CI 0.93-0.99) during their
hospitalization (Kapoor et al. 2011). In addition, HPs found it difficult to apply measures
in patients with HF, with or without DM and control their optimal blood pressure
(Greenberg et al., 2007).

Patients with DM were more likely to receive an aldosterone antagonist for reduced
left ventricular ejection fraction (OR 1.05, 95% CI 1.00-1.11), lipid-lowering agent (OR
1.33,95% CI 1.26-1.41), and influenza vaccination (OR 1.05, 95% CI 1.01-1.09) (Kapoor
etal., 2011). The percentage of HF patients with DM that received b-blocker therapy and
angiotensin converting enzyme inhibitor/angiotensin receptor blocker (ACEi/ARB) at the
60-to 90—day follow up period was higher than that between HF patients without DM
(Edelmann et al., 2011). Patients with HD and DM with preserved ejection fraction
(HFpEF), were less likely to receive recommended medical regimen, ACEi or ARB or
beta-blockers, compared with patients with reduced ejection fraction (HFrEF) and DM
(Greenberg et al. 2007, Edelmann et al. 2011). They had also worse blood pressure
control, compared with patients with HFrEF and DM, who received the above medical

regimens.
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5.2.3.4 Adherence, self-care management and Condition Related Factors

Patients with severe HF and DM were found to have lower self-care management scores,

giving priority in managing their HF and showing DM self-management to have less
priority and effectiveness (Kerr et al. 2007, Peres et al. 2019). Patients with severe HF
(NYHA classes 1I-1IV) and DM were found to need more support for self-care
management activities and care priorities of their conditions (Kerr et al., 2007). In
contrast, HF patients of NYHA classes | and 1l did not show differences on prioritization
and self-care management of the two chronic diseases on physical activity and diet. HF
as a comorbidity and severe and not mild HF were found to increase the difficulty for
self-care management in patients with DM (Kerr et al., 2007). Patients with DM2 and HF
are 2.3 times more likely not to follow the medication adherence (Peres et al., 2019).
Patients with HF and DM were found to consume more saturated fat, protein, dietary
fibers, lower carbohydrate and higher levels of sodium than HF patients without DM (Cha
etal., 2019).

5.2.3.5 Adherence, self-care management and Patient Related Factors

HF and DM self-care intervention had effects on improving HRQoL (Dunbar et al.,
2015). Patients with HF and DM in the intervention group improved HF total (p=.002)
and physical (p<.001) HR-QoL scores at three months with improvement at six months
and improve HR-QoL scores compared with control group at three months (p=.04). There
was also improvement of the health status ratings (p=.04) at six months compared to
baseline. The intervention group also improved the 6 Minute Walking Test (MWT)
distance (p=.03) while control declined (p=.01). The intervention group increased self-

reported physical activity between the baseline and the 6 months (p=.01).

The introduction of the empowerment models in the management of patients with HF
and DM made patients to have more involvement in their self-care management, which
increased their motivation to manage several of their problems raised (Ciccone et al.,
2010). Self-monitoring behavior was found to be increased during the study period with
an additional 20%-27% of patients in each condition taking a more active role on the
management of their condition. In addition, patients were taking more action to adopt
healthier eating habits, increase their physical activity and quit smoking p =.01) (Ciccone
et al., 2010).
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5.2.4 Discussion

The factors influencing adherence to the therapy found in eight studies (Greenberg et al.
2007, Kerr et al. 2007, Ciccone et al. 2010, Edelmann et al. 2011, Kapoor et al. 2011, Cha
et al. 2012, Dunbar et al. 2015, Peres et al. 2019), can be divided to three categories:

a. Health Care System and Therapy Related Factors,
b. Condition Related Factors and

c. Patient Related Factors studies

5.2.4.1 Health Care System Related Factors and Therapy Related Factors

Health Care system related factors refer to the proper functioning of the health care
system and is one of the factors influencing adherence to the therapy of patients with HF
and comorbid DM. Empowerment models by the HPs in the Health Care System can
assist patients to arrange their visits with the medical doctors and can give them the
necessary support based on their level of care. A good patient-HPs relationship seems to
improve adherence to the therapy and clinical parameters of patients with HF and DM
who show better control of their conditions (Rose et al. 2000, Ciccone et al. 2010) so they
can develop a ‘partnership’ between them with which the patients gradually manage
to feel motivated and self-confident. A good relationship among patient-HPs can help the
patients to improve their intensity of physical training, take more action, quit smoking
and adopt healthier eating habits. These factors may develop the necessary feelings for
behavior changes to better control their health status and their clinical indicators, such as
low-density lipoprotein levels (LDL), body mass index (BMI) rating and blood pressure
values (Mola et al. 2008, Ciccone et al. 2010). Such management programs may motivate
patients to make behavior changes that can affect their health status. Through motivation,
HPs guide patients to find their confidence, take action, and not just give ready-made
answers (Lambrinou et al. 2019, Carpenter et al. 2019). MI emphasizes the humanistic
perspective and person-centred approach when people are normally motivated for further
and self-acting development (Riegel et al. 2009, Poudel et al. 2020). Person-centred care
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Is the way to demonstrate how symptoms could be integrated into clinical practice
(Ekman et al. 2018, Poudel et al. 2020, Ghizzardi et al. 2022).

The health care system and HPs must understand better the various needs of patients
with HF and DM adapt health care strategies and provide services to balance both; the
benefits and the risks of the medical recommendations, as well as patients’ preferences
(Rubin et al. 2005, Kerr et al. 2007, Kyriakou et al. 2021). The HPs must have specific
knowledge and training on managing chronic comorbid diseases, such as HF with DM.
Patients with HF and comorbid DM generally receive only little help by HPs in setting
priorities about self-care management of their comorbid condition (Granata et al., 2008).
The introduction of telemedicine or telemonitoring in the community, may give nurses a
new decision-making tool in the immediate follow up of the chronic patients (Lamothe et
al. 2013, Brahmbhatt et al. 2019).

Supportive programs by HPs that promote problem solving and develop coping skills,
may develop effective behaviors in patients with HF and DM (Kyriakou et al., 2020) and
increase their self-efficacy and access to social support (Lorig et al. 2006, Kerr et al. 2007,
Kyriakou et al. 2021). Effective management of HF and DM was the most important
factor during the COVID-19 pandemic since DM was found to be correlated with high
mortality, showing how patients with DM are more vulnerable to infections or other

diseases in general (Chen et al. 2020, Huang et al. 2020).

Therapy related factors is another important factor that influences the adherence to
therapy in patients with HF and DM. The use of evidence-based therapies for patients
with HF and DM must be used for better management of the disease (Greenberg et al.,
2007) and to reduce the risk of mortality for HFrEF and HFpEF. In addition, guideline-
recommended therapies are fundamental to be followed for HF and DM patients for better
control and not only for patients with HFrEF (Edelmann et al., 2011). HF is a factor that
is associated with non-adherence to the pharmacotherapy in DM2 patients and this can be
improved through the screening for HF and the interventions (Peres et al., 2019). The
medication adherence measures can be used as important tool or quality indicator that can
improve the performance of health care providers and contribute to health care services

improvement and effectiveness (Seabury et al. 2015, Aktaa et al. 2022).
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5.2.4.2 Condition Related Factors

Condition-related factors are strong determinants of adherence and include the clinical
conditions (physical, psychological, social and vocational), the type and the severity of
the disease and the availability of effective therapies (Kerr et al., 2007). In addition, the
impact of the condition related factors depends on how these factors influence patients’
risk perception, the importance of adherence treatment, and the priority placed on
adherence (WHO, 2013).

There is the necessity for HPs to inform patients with HF and DM, of the importance
of setting priorities to their DM self-management and keep their HbAlc in normal levels,
to avoid the hospitalizations (Cha et al. 2012, Dickson et al. 2013). Hyperglycemia can
produce many and serious macrovascular complications such as CAD, peripheral arterial
disease and stroke and /or microvascular complications such as diabetic neuropathy,
diabetic nephropathy, and retinopathy (Dickson et al., 2013). These complications lead to
the reduction of the HRQoL and to long-term hospitalizations for patients with DM
(Dickson et al. 2013, Seferovic et al. 2018).

5.2.4.3 Patient Related Factors

Patient related factors such as patients’ knowledge and beliefs about their illness,
motivation and confidence (self-efficacy) for self-care management and expectations on
the outcomes of the therapy and the consequences of poor adherence, interact in ways not

yet fully understood to influence adherence behavior (Ekundayo et al., 2009).

Patients with HF and DM decrease their prioritization for DM management due to the
lack of knowledge and information about their illness and its complications. They also
ignore how the poor adherence affect their outcomes including mortality and
complications (Adams et al. 2005, Kerr et al. 2007). It is common for patients to
underestimate the management of DM because DM usually does not cause acute events
like those that HF does, such as dyspnea (Kerr et al., 2007); so, they pay more attention

to the management of HF. This makes sense since being short of breath is felt, whereas
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a high sugar is not associated with severe symptoms. Therefore, a well-prepared HP team
Is crucial to achieve the best care and adherence to therapy for patients with HF and DM
as indicated by the guidelines and clinical trials (McDonagh et al., 2021). Motivational
multidisciplinary programs should be promoted, in order to achieve the proper adherence
for these patients (Cha et al. 2012, Lambrinou et al. 2014). A motivational interview
program using the stages of change may increase patients’ confidence and improve self-
care management (Paradis et al.,, 2010); patients may be motivated for lifestyle

modification e.g. healthy diet and exercise (Ciccone et al., 2010).

The introduction of empowerment models in the management of patients with HF and
DM seem to allow the patients the * partnership model with the HPs and this will help
them to build their self-confidence and the motivation to make lifestyle modification,
increase self-monitoring and become more adherence to treatment recommendations
(Riegel et al. 2009, Ciccone et al. 2010). HF and DM management programs including
patient empowerment and support, show better outcomes of adherence and help to

promote confidence and enhance safety of chronic patient management at home.

Self-care management is a cognitive and behavioral process which refers to regular
maintenance tasks like being adherent to medications, engaged in physical activity,
following proper diet, monitoring weight gain and management of the symptoms (Riegel
etal., 2004). The educational interventions, which involve patients’ collaboration, seem
to be more effective that the didactic ones in improving glycemic control, lipids and the
weight of the patients. Evidence shows that the involvement of the patients according to
their individual needs supports the effectiveness of self-care management, in chronic
diseases (Lainscak et al., 2011). Therefore, a comorbidity approach to self-care education
like focusing on behavior approach and developing strategies for maintaining the
knowledge about the two diseases seems to be vital for HF-DM patients and more

effective in achieving the proper adherence to therapy (Dunbar et al., 2015).

It is important that HPs do understand and recognize those challenges in self-care
management of comorbid conditions and find strategies and ways to introduce
empowerment in the care of the particular population and activate them to participate
more in their health care management especially when ageing of population increases the

prevalence of comorbidities.
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5.2.5 Conclusions
Still, the main reason of deterioration is no adherence to the therapy and many patients
feel they are not supported enough to do so. Patients with HF and DM are confronting

serious challenges in self-care management of their comorbid condition.

5.2.6 Future directions

It is important that HPs do understand and recognize those challenges in self-care
management of comorbid conditions and find strategies and ways to introduce
empowerment in the care of the particular population and activate them to participate
more in their health care management especially when ageing of population increases the
prevalence of comorbidities. In addition, the era of the pandemic of COVID 19 emerged
more than ever and researchers may contribute with interventional studies following
similar methodology and evaluating same outcomes. A well-designed care may give the
oportunity to the persons with HF and DM to enjoy the best possible quality of care. The

relevant article is under review and is presented in Appendix II.

6. DEVELOPMENT OF [INTERVENTIONAL PROGRAM
‘SUPPORTHEART’

Based on the results from the systematic review and metasynthesis, the supportive needs
of patients with HF were identified and contributed to the development of a ‘guide’ to
be used for the focus groups. The focus groups extract more details and other
informations that concered the supportive needs, as they were identified by the Cypriot

patients with HF. The ‘guide’ developed is presented in Appendix IlI.

6.1 Focus Groups

Patients recruited from available contacts following convenience sampling. The first
focus group of eight patients conducted and took place in the conference area of the
Pancyprian Federation of Heart Diseases. The second focus group was consisted by

three patients and took place in the Department of Nursing in the Cyprus University of
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Technology. More patients were scheduled to attend but finally only three of them made
it that day.

Participants of the focus groups were:

1) Patients who had been diagnosed with chronic HF (based on systolic or diastolic
dysfunction) as diagnosed by a cardiologist,

2) NYHA classification stages I-1V,

3) The diagnosis had to be established for at least 6 months,

4) Patients should be able to understand, write and read Greek.

The focus groups were led by a nurse using the guide developed and designed to not
exceed the one hour. Discussions were digitally recorded with the consent of the
participants and field notes were taken as well. Focus groups discussions were
transcribed from the audiotapes by a researcher. An electronic copy of each focus group
data was given to each member of the team with the audiotaped recording. Each
member of the research team read the transcripts of the audiotapes independently.Then
they underlied important statements of the transcript, giving codes. At the second step
of the analysis, the same four researchers were gathered and reviewed together the
giving codes and agreed the final codes revealed from the transcript. Finally, researchers
collaborated and grouped the important statements into major themes. Differences in
coding of the themes were discussed by the researchers in order to reach consensus.
From this process, the following themes were disclosed that cover the needs of patients
with HF: ‘Self-care-management’, ‘palliative care’, ‘supportive care’, ‘social support’,

Person Center Care (PCC) and ‘better health care services’.
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SPECIFIC SECTION
7. AIM OF THE STYDY

Supportive care is the way that manage to empower the patients with HF-DM to take part
in the management of their own condition because is the care that considers the tailored
needs and values through the HF trajectory. The purpose of the current study was to
evaluate the effectiveness of an individualized supportive care management program in
patients with HF and DM, in order to improve patients’ HR-QoL compared to the ‘usual’

care. This study is a sub-analysis of the randomized clinical trial (RCT) — ‘SupportHeart’.

7.1 Hypothesis

The hypothesis of the current study was that supportive care is beneficial for HF and DM
patients as compared to the usual care, in terms of HR-QoL.

7.2 Expected outcomes

The primary outcome was to explore the difference in HR-QoL between HF-DM patients

receiving supportive care interventions compared to the ‘usual care’.

The secondary outcomes were to investigate the difference between HF-DM patients

receiving the supportive care interventions and ‘usual care’ in terms of:

- Self-management

- Knowledge and their adaption of the knowledge as a health care behavior
- Perceived social support

- Exercise tolerance (Self-reported measurement)

- Anxiety and depression

- Acute events (readmissions and emergency room visits) and mortality
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7.3 Hypothesis Testing- Null hypothesis (Ho) and Alternative hypothesis (H1)

Null hypothesis (Ho): There is no difference between patients with HF-DM receiving

supportive care intervention and HF-DM patients receiving standard care in terms of HR-

QoL.

Alternative hypothesis (H1): There is positive effect in HR-QoL in HF-DM patients

receiving supportive care interventions compared to HF-DM patients receiving

supportive care.

8. RESEARCH METHODOLOGY

This chapter presents a detailed outline of the study methodology, taking into
consideration methodology procedures used and undertaken for the establishment of the
aim of the study. Operationalisation of the design, in terms of intervention development,
data collection and analysis are presented. To promote transparency and integrity of this

study, the ethical considerations and licenses that were undertaken are also included.
8.1 Type of study

The current study was a sub-analysis of the RCT named SupportHeart (Trial ID:
NCT04415723) using pragmatic methodology. It was consisted by two groups: 1. The
intervention group (IG) and 2. The control group (CG). The study investigated the
patients for a period of 1 year at 5 time points (in baseline, 1 month, 3 months, 6

months, 1 year).
8.2 Sample of the study

The sample of the study consisted of patients from hospitals, patients who are included
and receive services from the new National Health System of Cyprus and patients from
the Pancyprian Federation of Heart Diseases, diagnosed with HF (HFpEF or HFrEF),

established by a cardiologist with the comorbidity of diabetes mellitus.
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8.2.1 Inclusion criteria
The inclusion criteria:

e Patients > 18 years old

e Patients diagnosed with HF and DM based on systolic or diastolic dysfunction as
diagnosed by a cardiologist

eNYHA classification stages I-1V

ePatients able to understand write and read in Greek language

8.2.2 Exclusion criteria

The patients excluded from the study were:

ePatients who refused to take part in the research

ePatients diagnosed with any kind of mental illness

ePatients diagnosed with dementia

ePatients under hemodialysis

ePatients with whom telephone communication is not applicable
ePatients not speaking the Greek language

ePatients transfer to a nursing home after discharge

8.2.3 Sample size

The method of power analysis used to determine the sample size. Power analysis is the
ability to find a statistically significant difference when the null hypothesis is in fact false.
In other words, power is the ability to find a difference when a real difference exists. It is
determined by three factors: the sample size, the alpha level, and the effect size (McHugh,
2008).

In the current study, researchers wanted to determine the appropriate sample size or
justify a proposed sample size. In order to answer this question, researchers found out the

other two parts of the equation: alpha level and effect size (McHugh, 2008).

In the RCT with the acronym, ‘SupportHeart’ the sample size consisted from 202 patients

in total from which the 121 patients were those with HF and DM.
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8.3 Pragmatic methodology

The word pragmatism originates from the Greek word “pragma”, that means action that
Is the central factor of pragmatism (Pansiri, 2005). Human actions can never be
separated from the beliefs, values and previous experiences of people. Human thoughts
and believes are related to human action and the results of the actions can be used or
rejected by humans in the future (self-management actions on improvig signs and
symptoms) (Goldkuhi, 2012). A pragmatic study focuses on an individual decision-
making in a real-world situation like patients with HF and the commorbitidy of DM.
The process of undertaking a pragmatic study is first the indentification of a problem
(no adherence to the therapy and many patients with HF and DM feel are not supported
enough despite the successfull management programmes developed earlier) and viewed
this problem in a broadest context. This can lead to research inquiry that leads to find
ways to better understand and solve the problem. A pragmatic approach can use
different methods and techniques like mixed methodology. The pragmatists often try to
understand the various factors that may involved and people act in a situation e.g what
HF-DM patients do in hot weather when they are feeling thirsty or they are physically
active in hot weather or fasting for spiritual purposes. Therefore, the pragmatists know
that the theory will not lead to certainty because nothing in the world is certain and
depends on various factors. A pragmatic theory avoids fixed primciples and solutions to
a problem and is based on terms as are applicable to peoples’ experiences and are
unique for each individual (individualised and patient-centred). Reality is not static and
it changes at every turn of events so a pragmatic study is an evolutionary and no stable
study (Goldkuhi, 2012).

8.4 Randomized Clinical Trial

8.4.1 Randomization
The random selection of subjects was used to ensure that the IG and CG are similar in all
aspects with the exception of the beneficial measure being tested (Kabisch et al., 2011).

All participants of the RCT ‘SupportHeart’ were randomized to receive either the
intervention care or the usual care, with a ration 2:1 using the sealed envelope technique

by using random number generator.
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A member of the research team who did not participated in the recruitment of the
sample did the random distribution for the RCT SupportHeart of the participants in the
two groups. The random allocation developed with the use of a software program. The
researcher was blinded regarding the group allocation of the next patient so the prediction
of the selection bias achieved by using closed envelops for the recruitment because the
researcher opened the envelops after the patient agreed to participate in the research and

signed the informed consent form.

8.4.2 Blinding
‘Double blinding’ could not be achieved because patients informed before signing the
consent form to participate in the research. So, after opening the envelop, both; the patient

and the researcher were aware in which group the patient were.
8.5 Ethical considerations

The participants signed an informed consent form where a detail description of the study
presented (Appendix IV). It included the aim of the study, what was expected of them
and the reasons why this study is important. Written informed consent was obtained from
the participants at the beginning of the study ensuring anonymity and confidentiality. The
study had a voluntary nature that allowed the patients to withdrawn at any time. The
anonymity of the participants was respected throughout the study.

The study granted approval by the Cyprus Bioethics Committee and by the Data
Protection Office (Appendix V). In addition, license was sought and granted, by the
Scientific Committee for the Promotion of Research and the Ministry of Health of Cyprus
(Appendix VI).
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8.6 Study Development of the RCT ‘SupportHeart’

1. The first step of the ‘SupportHeart’ study design and intervention was the conduction
of a qualitative research (Metasynthesis) in order to determine what HF (and DM)
patients describe as major needs and which intervention was effective for them. The
support needs extracted, served as a ‘guide’ to develop a plan to be used in the
intervention. A systematic review and meta-analysis was also conducted to examine the
potential effectiveness of supportive care interventions in improving the HR-QoL of

patients with HF (Appendix.VII).

2. Focus groups exploring patients with HF views on their support needs were also
conducted, to find out, if the literature reflects their needs or if specific aspects for their
support needs are missing. The most important aspects of care were identified by
patients’ questions. Two focus groups were conducted. Those patients were not
hospitalized for at least one month. Results of the focus groups were used to create the
educational program for the 1G. The results developed were the following: Self-
management was developed from the sub-themes of choosing health professionals and
self-care actions, palliative care from the sub-themes of fear of death and anxiety and
concern. Supportive care was developed from the sub-themes of interpersonal
relationships and mediators, psychological support, multidisciplinary team, information
and communication. Social support was consisted of the subthemes of lack of benefits
from services, financial support and social services. PCC was made up of the sub-
themes of recognition of the situation and acceptance, lifestyle modification and
education. Better health care services theme was developed from the sub-themes of
dissatisfaction of patients with clinical examination and follow-up, insufficient public
sector services, time-consuming procedures and inadequate care by HPs. Only the last
theme was different from the results of the meta-synthesis. The Colaizzi’s
phenomenological method of analysis of the qualitative taped data and researcher notes

was performed, to identify themes grounded in the responses.

3. Findings excracted from the focus groups used as a ‘guide’ for the ‘SupportHeart’
research team to deliver the intervention based on the four components of supportive
care-communication, education, psychological & spiritual issues and symptom

management (Goodlin et al., 2009). The type of mixed method used was the exploratory
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sequential design where the quantitative phase of data collection and analysis follows
the qualitative phase of data collection and analysis (Fetters, Curry & Creswell, 2013).

4. The quantitative phase of data collection followed, using the following tools: the Greek
versions of the ‘Minnesota Living with Heart Failure questionnaire’ (MLHFQ), the “Self-
care of Heart Failure Index’ (SCHFI), the ‘Multidimensional scale of perceived social
support’ (MSPSS), the ‘European Heart Failure Self-Care Behavior Scale’
(Gr9EHFSCcB), the ‘Hospital and Anxiety depression scale’ (HADS), the ‘International
Physical Activity Questionnaire’ (IPAQ), the ‘Audit of Diabetes Dependency Quality of
Life Version 19° (ADDQoL-19), socio-demographic and clinical variables of the

participants.

The CG received the ‘usual care.” ‘Usual care’ was defined as the actions that each
hospital or health care setting follows for all patients before their discharge from the
hospital/their personal doctor that includes general advice on managing HF and DM and

following.

The IG received the supportive care management program developed, according to the
themes arrived from the qualitative analysis of the focus groups (e.g monthly meetings,
education, telephone support, SMS, etc.).

Follow-up: The follow up period was twelve months as this was considered a sufficient
timeframe to observe the effectiveness of the supportive program to achieve the goals of

the ‘SupportHeart’ research program.

It is very important a management program to be set and offers a structured pre-discharge
care for patients with HF before patients’ discharge (Phillips et al., 2005; Yu et al., 2006).
According to Lambrinou et al. (2012) common factors for the in-hospital phase of HF
management of the disease, are the total discharge planning and transition care; this was
considered to be the case for patients with HF and DM. A member of the ‘SupportHeart’
research team invited the selected patients to take part in the study before hospital
discharge - most of the participants recruitment from hospitals, through their cardiology
from the new National Health System of Cyprus and through the Pancyprian Federation
of Heart Diseases. The participants informed by the researcher about the various aspects

of the study. They were informed about the purpose of the research and that they could
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interrupt their participation at any time they desired. It was highlighted their treatment
would not be affected whether they participate in the research or not.

8.7 The ‘SupportHeart’ Program and the Intervention

‘SupportHeart’ research team was consisted from nurses specialized in HF care, a nurse
specialized in DM care and a physiotherapist specialized in HF who collaborated with the
rest of the HF team when needed. Coordinator of the ‘SupportHeart’ program was
Professor Ekaterini Lambrinou from the Cyprus University of Technology. Patients with
HF and DM were invited to participate in the study by a member of the reasearch team,
just before their discharge/from the beginnig. Patients were informed for the context of
the research and if they agreed to participate in the study, they signed a consent form.
Data collection was conducted by the researchers during the monthly meetings or by
phone.They used questionnaires and a guide that were pre-decided by the research team.
The monthly meeting points and the main topic was predetermined by the research team.
Beyond that, questions from the patients were resolved and there was also a discussion
on other topics patients’ wanted to discuss and according to their needs. The current
intervention program was based in pragmatic research methodology as referred above. In
pragmatic studies an intensive intervention and treatment strategy of rapid-titration and
close follow up is rapidly accepted by patients, like in the STRONG-HF study (Giuseppe

et al. 2023). The basic characteristics of the intervention management program included:

e Early involvement of HF — DM patients in the intervention with rapid closed follow-

up, based on a patient —centred approach.

e Monthly meetings where participants were educated about the syndrome of HF and the

comorbidity of DM.

e Monthly meetings where participants were educated and supported through motivation
about pharmacological, non - pharmacological therapy and self-management measures

based on their tailored needs every time.
e Understanding the aspects of HF and DM and recognizing symptoms.

e Monitoring and recognizing the aggravation of signs and symptoms of the two diseases.
Knowledge about the time that they should inform HPs.

44



e Daily recording of body weight and recognizing signs of overfload.
e Understanding the necessity and benefits of exercise.

e Understanding the doisage and expected results of medication and the importance of

taking the prescribe medication regularly.
e Intake sodium reduction to reduce the fluid overload.

e Understanding the benefit of avoiding increased fluid intake to no more than 1,5-2 litres

per day.
e Eating healthy foods and maintenance of normal body weight.

e Discussion of the significance of anxiety and depression and the way it affects self-

management and about seeking help in time.
e Guidelines about holidays or travel during cold or hot weather.
e Guidelines about implantable devices.

e Guidelines about not to avoid the three main meals daily and the snack breaks between

the main meals.

e Guidelines about early recognition of signs and symptoms of hypoglycaemia and ways

to manage it.

e Guidelines about safe transfer of insulin/ oral DM and HF medications especially in hot

weather.

e Guidelines about measurement and transferring glucose monitoring devices, blood

pressure measurement devices and pulse oximeter.

e Guidelines about optimizing glycaemic control to reduce the risk of acute
(hyporglycaemia/ hyperglycaemia) and chronic diabetic complicarions — microvascular
(retinopathy, neuropathy and nephropathy), or macrovascular (cardiovascular,

cerebrovascular and peripheral vascular disease).

e Guidelines about performing a foot evaluation to inspect the skin daily to identify any

risk factors for ulcers.

e Organization of exercises, social events (day trip, meetings for coffee) and walking.
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Every participant in the 1G received a package as soon as they entered the program that

contained:
e An educational booklet about daily aspects regarding HF management (Appendix VIII)

e A recording form with columns to daily record their weight, blood pressure, heart beats

and glucose level (Appendix IX).

oA Dbullet form including the major educational points with the emergency signs and

symptoms (Appendix X)

e A fridge magnet with the logo of ‘SupportHeart’ to attach the above forms, so that it
reminded the participants to record the measurements daily and take a look on the

emergency signs and symptoms for the patiens with HF and DM (Appendix XI).

A detailed description of the intervention is mentioned below. Patients that they entered
in the IG received an educational booklet material and the first educational session by the
researcher in the bedside of the patients before their discharge for hospitalized patients
and right from the beginning for non - hospitalized patients. Then, the researcher was
contacting via telephone the patients 48 hours after the first meeting, in order to find out
how they are getting along and resolve any possible queries on HF and DM self-
management. The first monthly meeting was arranged a month after the discharge / first
meeting and patients were educated with the main themes regarding HF and DM. A
monthly meeting was then arranged by the research team with the patients and their
caregivers, which lasted about two hours. In the meetings, the patients were educated
about the syndrome of HF and the comorbidity of DM and about pharmacological, non -
pharmacological therapy and self-management measures. The non-pharmacological
management is self-care management, which can be achieved through education
(Lambrinou et al., 2014). The patients had to follow some life-style modifications in
order to remain healthy and avoid acute events. The education included daily fluid
volume, low sodium, fat and sugar free diet, monitor weight, physical activity, breathing
techniques to have more effective breathing, daily and regular checking of blood glucose
level, quitting smoking, managing fatigue, coping with psychological aspects, medication
adherence, socializing, relaxation, early recognition of signs that aggravate HF and DM
and reduce the HR-QL of the patients.
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The model of Goodlin et al. (2004) for providing evidence-based disease modifying
interventions in supportive care was used in the IG to assess the terms of the four
components of supportive care for each patient (Table 1). The researcher during the
monthly meetings was discussing with the patients various aspects about HF and DM
management and issues the patients needed. The ‘SupportHeart’team was providing the
appropriate knowledge and self-management skills to the participants based on their own
condition. In addition, the researcher was contacting patients via phone calls and patients
were empowered and discussed various issues that concerned them. The patients were
able to call the researcher by phone whenever they wanted or needed to. After the first
contact, in three- months, six-months and 12 months period, patients were conducted by
phone call and assessment was established using questionnaires. Rregular communication
supported patients to know how and when they should get help from HPs and follow-up
check-up. In addition, they were educated how they should make changes regarding their
lifestyle modification to reduce the risk of an acute event, build on their own strengths so
they can increase their self-efficacy and self-confidence, understand the educational
program and benefits of following it, self-manage themselves in a way that reduces the

risk of decompensation and understand early signs of decompensation.

Supportive care through continuing communication is very important for patients with
HF and DM; regular contacts help patients to develop their skills in self-management over
time, whereas the unscripted aspect allows the coach to tailor support to the individual
needs of each patient. In addition, the regular communication aims to provide support and
encouragement to patients, promote healthy behaviors like treatment control, proper diet,

physical activity and mobility (Hutchison and Breckon, 2011).

Regular communication is also important to support patients in the end stage of their life
when individuals are unable to meet not only their physical needs, but also their
psychosocial and spiritual needs (Goodlin 2009, Graven & Grant, 2014). Through
continuing communication, the patients maintained their own health more independently
and the nurse with the patient were able to identify problems before they become critical
and ask for help (Birmingham East and North NHS, 2007).

The needs of patients with HF and DM are different each time and depend on their
current state of illness and individual requirements (Klindworth et al., 2015). The

supportive care from HPs can offer a total assessment and regular monitoring of the
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physical and psychosocial condition of the patients and meet the appropriate information
needs and any concerns of patient and care (Boyd et al.,, 2010). The continuing
individualized assessment through the supportive care program can offer to the patients
but also to the HPs as well, the capacity of early recognition and take steps with the

purpose to meet the needs of the patients according their own preferences.

In the therapeutic process of HF and DM, HPs must be able to coordinate and plan their
care proactively, offer tailored information according to patients’ needs and promote self-
management (Boyd et al., 2010). Through the intervention process, a bond and a
supportive relationship created among the HPs and the patients in the ‘SupportHeart’
program, so the communication was more effective. One of the factor influencing
adhererence to the therapy is a good patient-HPs relationship that seems to improve
clinical parameters of patients with HF and DM who show better control of their
conditions so they can develop a ‘partnership’ between them, with which the patients
gradually manage to feel motivated and self-confident (Philippou et al., under review).

Patients in the IG were advised to receive their prescribe medication unless they had
hypotension or dizziness, so they could contact a member of ‘SupportHeart” team or their
doctor to get advice. Pharmacological education based on the recent ESC guidelines
(McDonagh et al., 2021), included: Renin-angiotensin-aldosterone system blockers like
Angiotensin Converting Enzyme Inhibitors (ACEIs) and Angiotensin Receptor Blockers
(ARBs) which have the same treatment effects, in patients with HFrEF, with and without
DM (Konstam et al. 2009, Zannad et al. 2011, McDonagh et al. 2021). One of the earliest
neurohumoral changes in HF is sympathetic activation. Beta-blockers cause short period
of sympathetic activation which increases peripheral perfusion by increasing heart beats
and myocardial contractility (Chatterjee et al., 2013) Beta-blocker are used in patients
with HFrEF and DM since are effective at reducing all-cause death and hospitalization
for HFrEF in patients with DM (Deedwania et al., 2005). Ivabradine is another medication
that blocks the channel responsible for the cardiac pacemaker current, 1 (f), which
regulates heart rate. This, results in prolonged diastolic time and reduced heart rate
(Pavasini et al.,2019). It improves the treatment of HFrEF in sinus rhythm, reduces HF
hospitalization and improves LV function (Komajda et al., 2015). Digoxin increases
intracellular sodium that will drive an influx of calcium in the heart and cause an increase

in contractility. Digoxin may reduce the risk of HF hospitalization in HFrEF treated with
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ACE s although its effect on those routinely treated with beta-blockers has not been tested
(Abdul-Rahim et al. 2016, Ren et al.2020, McDonagh et al. 2021). About diuretics, there
is lack of evidence for the effectiveness of thiazide or loop diuretics in the reduction of
CV outcomes in HF patients and their effects on morbidity and mortality have not been
studied in RCTs (McDonagh et al., 2021). However, they are used in the treatment for
HF-DM patients, because they prevent and treat symptoms and signs of fluid congestion
in these patients (Ponikoswki et al., 2016, McDonagh et al. 2021). Oral glucose-lowering
agents on heart failure include metformin, which has a glucose-lowering effect by
inhibiting hepatic gluconeogenesis and opposing the action of glucagon (Eurich et al.
2005, Foretz et al. 2019). Sulfonylureas is another oral glucose-lowering medication that
directly stimulate the release of insulin from beta cells of pancreas, lowering blood
glucose (Pantalone et al., 2009). Thiazolidinediones is a drug that increases insulin
sensitivity by acting on adipose, muscle, and to liver, to increase glucose utilization and
decrease glucose production. (Dormandy et al., 2005). SGLT2 are the latest class of anti-
hyperglycemic agents that found to be effective in HF patients with DM. It reduces renal
tubular glucose reabsorption, producing a reduction in blood glucose without stimulating
insulin release (Lu et al., 2021). When insulin started for DM2, usually is recommend
"pbasal" insulin (Yki-Jarvinen et al., 2000). Most types of insulin that is used are the
intermediate-acting or long-acting forms of insulin to keep blood sugar controlled
overnight and during the day (Taylor et al., 2000). Basal insulin is usually started at a
low dose (10 to 20 International Units subcutaneously) and then increased gradually to
regulate the right dose for an individual depending on diet, exercise level and sensitivity
to the effects of insulin, which is different from person to person (Taylor et al., 2000).
When DMZ2 patients are using a combination of treatments (oral medication plus insulin)
generally, the dose of insulin is low compared with taking insulin only (YKki-Jarvinen et
al., 2000). Patients in the IG who were taking insulin were educated by the researcher
who is specialized in the care and management of people with diabetes mellitus, on the

special isues for insulin administration.

Non - pharmacological education included fluid and sodium management, fat and sugar
free diet, physical activity, smoking caesetion and travel issues. The non-pharmacological

education is presented in details in Appendix XII.
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Table 1: The four components of supportive care in HF. (Goodlin SJ et al. Consensus

statement: Palliative and supportive care in advanced heart failure. Journal of Cardiac Failure,
2004, 10(3), 200-209).

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Initial symptoms of | Initial Functional Stage D HF,
HF develop and | medical status declines, | with refractory
HFtreatment is | management | intermitent symptoms are
indicated or following | exacerbations limited, End of
mechanical of HF that | life
support  or | respond to
heart rescue efforts
transplant
NYHA classification I-11 H-111 i v v
Supportive Care -Understand patient | -Elicit -Elicit -Elicit -Elicit
concerns and fears | symptoms symptoms and | symptoms desired
_Identify life | 2 assess | Qo Ackmowledge | SYMPOM
limiting nature of QoL -Elicit  values | present status reliefand
HF -Re-evaluate | and re-evaluate Elicit identify
I medication
-Elicit preferences resuscitation | preferences preferences
for symptom
.| preference for .
for care in -ldentify and reset goals oals
. care in g
emergencies or present sratus | of care
sudden death and | SMETIENCIES | ang likely | | dentify -Assistance
. . with he
for information and | -Set goals for | course(s) .
worries deli "
; le in decision- | care clivery o
A.Communucation | " _Re-evaluate _
. -Review care
making .
-ldentify goals of care .
- . appropriate -Preferences
-Elicit  symptoms | coping .
-Re-educate care options | ¢ o4 of
and assess QoL strategies .
about and likely life care
-Re-educate sodium,weight | course  with family
about and volume | each needs  and
sodium,weigt | status,medicati _Explore capabilities
and volume | on compliance -
suitability and | o0 after

status

preferences
about surgery

or devices

death(care of
the body,
notifications,

memorials)
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B.Education -Patient and family | -What to do | -Review self — | -Optimal --Likely
self- un an | management management course and
management(Sodiu | emergency ‘Review what for given care plans  for
m,weight,voume) -Reviewself- | to do in an approach manageme
-Diet,exercise management | emergency -Intervention nt of events

for

-HF course -Symptom o -Symptom

. . management deterioration

inc;uncluding g - atus manageme

sudden death and nt

options fo -What to do in

management an emergency | “What to do
when death
is near and
at the time
of death

C.Physical -Coping with illness | -Roles  and | -Family stresses | -|nsurance For  both

coping  for | and resources coverage patient and

& Spiritual issues -Insurance and _

o payment and | o | family:
financial resources farmil -Re-evaluate -Re-evaluate
amily .
Ermotional and patient and stresses, needs -Address
spiritual -Emotional family needs and  support | anxiety,
support _Caregiver patient and distress,
-Spiritual education and | family depression
support assistance with -Support -Address
-Social care coping  with | Spiritual
interaction dying needs,
concerns
-Evaluate regarding
both patient dying
and  family
anxiety and i
depression Anticipation
grief support
-Post —death
bereavement
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D.Symptom

management

-HF medications for

dyspnea

-Exercise training

for fatigue

-Antidepressant for

depression

-Local treatment

and opioids for pain

-Identify new
or worsened
symptoms
-CPAP/O2

for seep

-Exercise
program(low

er extremity)

-02 for dyspnea

-Lower
extremity
strengthening

for dyspnea

-CPAP/O2 for

sleep

-O2for
dyspnea

-Opioids  for

dyspnea

-Inspiratory
strengthening

-CPAP/O2 for

sleep

Benzodiazepin
es/counseling

for anxiety

-Opioids for

dyspnea/pain
-02 for
dysnea

Benzodiazep
ines/counseli
ng

anxiety

for

-CPAP/02
for  sleep-
disordered

breathing

-Simulant
for

depression

8.8. Quantitative data collection

8.8.1 Tools
The members of the research team of the ‘SupportHeart’ program gathered the

quantitative data during the monthly meetings for the IG and by phone for the CG, using

the following tools:

a) The Greek version of the ‘Minnesota Living with Heart Failure questionnaire’
(MLHFQ) which assesses HR — QoL (Rector et al. 1992, Lambrinou et al. 2013)

(Appendix XIII)

b) The Greek version of the ‘Self-care of Heart Failure Index’ (SCHFI), which

evaluate patients’ knowledge and their adaption of the knowledge as a health care
behavior (Riegel et al. 2009, Lambrinou et al. 2022) (Appendix XIV).The

translation and validation of the Greek version of the SCHFI was published

(Appendix XV).
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c) The Greek version of the ‘Multidimensional scale of perceived social support’
(MSPSS), which measures the perceived adequacy of the available amount of
social support from friends, family and significant other/special person. (Zimet et
al. 1988, Theophilou et al. 2015) (Appendix XVI).

d) The Greek version of the ‘European Heart Failure Self-Care Behavior Scale’
(Gr9EHFScB) measuring knowledge regarding HF (Jaarsma et al. 2009,
Lambrinou et al. 2014) (Appendix XVII).

e) The Greek version of the ‘Hospital and Anxiety depression scale’ (HADS)
measuring anxiety and depression (Zigmond & Snaith et al. 1983, Michopoulos
et al. 2008) (Appendix XVIII).

f) The Greek version of the ‘International Physical Activity Questionnaire’ (IPAQ),
measuring self-report measure of habitual physical activity (Craig et al. 2003,
Papathanasiou et al. 2009) (Appendix XIX).

g) The Greek-Cypriot version of the questionnaire Audit of Diabetes Dependency
Quality of Life Version 19 (ADDQoL-19), a specialized instrument that evaluates
the effect of diabetes in the QoL (Bradley, 1994) (Appendix XX).

h) Measurement of acute events; readmission and mortality (Appendix XXI).

i) Socio-demographic and clinical variables of the participants (Appendix XXII).

8.8.1.1 Description of questionnaires
Minnesota Living with Heart Failure Questionnaire (MLHFQ)

It is one of the most widely used questionnaires measuring HR-QoL in HF population

and has been translated and culturally adapted into at least 34 languages, demonstrating
good psychometric properties (Bilbao et al., 2016). The Greek version consists of 21

items using a 6-point Linkert scale (0-5), with score ranging from 0-105, higher scores
indicte poorer HR-QoL (Lambrinou et al., 2013). The Greek validation of the MLHFQ
provided a 3-factor solution explaining the 64.15% of the variance (physical, emotional

and social subscales) (Lambrinou et al., 2013).
Self-care of Heart Failure Index (SCHFI)

This is a 22-item instrument with three scales. The scales are the components consisting

HF self-care; maintenance, management and confidence (Riegel et al., 2009). Section A
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asks patients how frequently they utilize self-care maintenance behaviors to manage HF,
section B asks patients how often they have experienced trouble breathing or ankle
swelling and section C measures how confident are patients practicing self-management
of HF (Riegel et al., 2004). Each scale uses a 4-point self-report response format: 1 (never
or rarely), 2 (sometimes), 3 (frequently), 4 (always or daily). Each scale score is
standardized to a 0 to 100 range; higher scores indicate better self-care. Authors refer a
cut-point of >70 on each scale of the tool to judge self-care adequacy. The tool is updated
and the used form of the tool is the sixth version (Riegel et al., 2009). The questionnaire
was translated into Greek and socioculturally adopted in the Greek population.
Psychometric properties of the Greek version showed that the Cronbach's alpha index and
the Composite reliability index had satisfactory internal coherence indicators (Cronbach's
alpha 0.80-0.92, and Composite reliability 0.88-0.96, respectively) (Lambrinou et al.,
2022).

Multidimensional scale of perceived social support (MSPSS)

The MSPSS is a 12- item questionnaire, measuring the perceived adequacy of the
available amount of social support from friends, family and significant other/special
person. All questions are rated in a seven-point Likert scale; with responses ranging from
very strongly disagree (=1) to very strongly agree (=7). The total scores range from 12 to
84, with higher score reflecting higher amount of available social support (Dahlem et al.,
1991; Dambi et al., 2018). The questionnaire has good psychometric properties and have
been adopted and translated in more than fifteen different languages (Dambi et al., 2018),
among them in Greek language as well (Theophilou, 2015). This questionnaire was also
checked for the population of HF and is found to be reliable and valid instrument to
measure perceived social support in patients with HF (Chamboulidou et al. 2016,
Shumaker et al. 2017).

European Heart Failure Self-Care Behavior Scale (Gr9-EHFScBS)

The Greek version of the 9- item European HF Self-Care Behavior Scale (Gr9-EHFScBS)
uses a 5-point Likert-type scale with 1 equaling ‘I completely agree’ and 5 equaling ‘I do
not agree at all’, measuring HF related self-care behaviors. The total score is calculated
by summing the ratings for each item. The total score ranges from 9 to 45 with higher
scores indicating poorer self-care behaviors. Gr9-EHFScBS is better supported by a one-
factor model and it preferable yo be used as a whole (Lambrinou & Middleton, 2015).
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The Greek version of the tool has acceptable psychometric testing (Lambrinou et al.,
2014).

Hospital and Anxiety depression scale (HADS)

The HADS is a screening questionnaire developed by Zigmond and Snaith (1983) aiming

to detect clinically significant anxiety and depressive symptoms in patients (Zigmond &
Snaith., 1983). The questionnaire is consisted of two subscales; one measuring anxiety
and the other depression, each consisting of 7 items. There are two ways of interpreting
the HADS scores; either by comparing an individual's score to normative values obtained
from a sample of the general population, or by using cut-off scores that indicate different
levels of clinically relevant distress. In the latter way, three cut-off levels are used: a score
between 8 and 10 indicate a mild case, 11-14 a moderate case and 15 or above, a severe
case (Snaith & Zigmond. 1994, Crawford et al. 2001). The Greek version of the
questionnaire performed by Michopoulos et al. (2008), shows good psychometric
properties The HADS presented high internal consistency; Cronbach's o cofficient was
0.884 (0.829 for anxiety and 0.840 for depression) and stability (test-retest intraclass
correlation coefficient 0.944). Factor analysis showed a two-factor structure. The HADS
also, showed high concurrent validity; the correlations of the scale and its subscales with
the BDI and the STAI were high (0.722 — 0.749) (Michopoulos et al., 2008).

International Physical Activity Questionnaire (IPAQ)

IPAQ can be assessed using subjectively or objectively. The subject measure using
questionnaires is easier. This questionnaire developed to measure health-enhancing
physical activity covering most daily situations. The IPAQ covers four domains of
physical activity: work-related, transportation, housework/gardening and leisure-time
activity. The questionnaire also includes questions about time spent sitting as an indicator
of sedentary behaviour. In each of the four domains, the number of days per week and
time per day spent in both moderate and vigorous activity are recorded. At work, during
transportation and in leisure time, walking time is also included (Craig et al., 2003, The
International Physical Activity Questionnaire. 2005). In recent studies, the IPAQ seems
to be used most often and it is by far the most widely validated questionnaire at present
(Van Poppel et al., 2010). The Greek version of the IPAQ is found to have acceptable
reliability properties, showed high repeatability values for total and vigorous physical
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activity and good values for moderate and walking physical activity (Papathanasiou et al.,
2009).

Audit of Diabetes Dependency Quality of Life (ADDQoL-19)

The ADDQoL-19 is a modification of the ADDQoL-18 (Bradley & Speight, 2002), which
in turn was modified from the ADDQoL-13 (Bradley et al., 1999). Changes included:

1. Simplification of the instructions, clarification and restructuring of the Not applicable

option by having explicit questions at the start of the item,

2. Those people for whom an item is not applicable are guided to go straight to the next

item, instead of having to read other response options to find the N/A option,

3. Clarification of the part (b) statement of the preceding the importance skating range

from This aspect of my life is, to (For example) For me having a working life is,

4. Division of one item into two items: holidays or leisure activities is now two separate

items,
5. Addition of one new item namely closed personal relationship,

6. Deletion of one item namely my enjoyment of food, now covered by my freedom to eat

as | wish.

Evidence for reliability, validity and responsiveness is well established for the English

version and for translations. Translations are available in more than 20 languages, with
further linguistic validation work in progress. The Greek for Cyprus version was
established from standard UK English rev. 1.3.2006. for use under License Agreement
CB151.

8.9 Analysis of the results

8.9.1 Statistical Analysis (Quantitative Analysis)

Descriptive statistics were used to present the results. Baseline characteristics were
compared using independent samples Welsch t-test when the variables were continuous
(i.e. age, hbalc) and the Fisher’s exact test in the case of categorical variables (i.e. gender,
comorbidity, etc.). Comparisons between IG and CG at each time point were assessed
using a Welsch t-test. Comparisons of lost to follow- up between the two groups, as well
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as the comparisons of the numbers of acute events between the two groups, were assessed

using the Fisher’s exact test.

For the effect of the intervention on the Scales’ scores (e.g. MLHFQ, ADDQoL,
HADS, etx.) Linear Mixed Models Efects (LMME) were performed with the level of
the scale as the dependent variable, and independent variables the group (CG, IG), the
time-point (baseline, 1 month, 3 months, 6 months, 1 year) and the interaction between
Group and Time-point (Group X Time). The models were also adjusted by the age, sex,
NYHA classification, HbAlc level, etc of the participant. Statistically significant
interaction term Group X Time, indicates that the trajectory of scale’s score is different

between the groups thoughout the study period - hence an effect of the intervention.

Using the LMME approach enabled researchers to deal with the following challenges:

1. Participant drop-out. The study stratified 121 patients for a period of 1
year at 5 time points (baseline, 1 month, 3 months, 6 months, and 1
year). LMME models did not drop the patients from the analysis; rather

it considered all the observations up to the point of the drop out.

2. Intra-subject correlation of response measurements. This is true for
nearly all longitudinal studies. The levels of the Scales of the current
study was measured repeatedly for each patient, therefore, there was a
correlation in the measurement within each subject. That way, if such
correlation was ignored inferences such as statistical tests or confidence

intervals can be invalid.

Reliability of the Scales was measured using the internal consistency index of
Cronbach’s alpha. Cronbach’s alpha values greater than (>) 0.70 are considered to be

satisfactory.
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8.9.2 Qualitative analysis

Tapes from the focus groups were transcribed verbatim, and the Colaizzi’s
phenomenological method of analysis of the qualitative taped data and researcher notes
was performed, to identify themes grounded in the responses (Colaizzi’s, 1978). Three
researchers examined the transcripts independently to identify themes, drawing upon a
grounded theory approach. The three researchers then examined the transcripts holded a

discussion to reach consensus on the predominant themes from the focus groups.
The phenomenological data analysis of Colaizzi includes the following steps:

1. Transcribe audiotapes verbatim immediately after the interview and read/listen to the

interview in its entirety to gain a sense of the whole.
2. Extract significant statements from each transcript.

3. Formulate meanings as they emerge from the significant statements using significant
insight.

4. Organize formulated meanings into clusters of themes. Validate the clusters of themes

by referring back to the original transcript to ensure no data has been ignored or added to.
5. Integrate the results into an exhaustive description of the topic being studied.
6. Formulate the essential structure of the phenomenon.

7. Validate the descriptive results by returning back to the participants to confirm if this
analysis describes their experience (If any data is deleted or added to, this new data is

incorporated into the final product) (Colaizzi, 1978).

9. RESULTS

This section presents the missing values, lost to follow up, demographic and clinical

characteristics of the participants and the findings of the current study.
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9.1 Missing Values

Missing values on the scales were imputed using the multiple imputation algorithm

(MI). The M1 algorithm imputes the missing data points by predicting their value based

on the values of the other observed data points, using a statistical model. The percentage

of missing values per Scale and per time-point is shown below.

9.1.1 Missing values of the ADDQoL

ADDQoL has 36 items (excluding the 5 items about work and sex life). Missing values

ranged from 2.8% in the baseline, to 5.4% at 1 year after the intervention (Table 2).

Table 2: Number of participants with missing values for ADDQoL

Time Values missing Number of patients Scale Items Pct Missing
baseline 120 121 36 2.8%
1 month 156 120 36 3.6%
3 months 138 113 36 3.4%
6 months 167 107 36 4.3%
1 year 193 100 36 5.4%
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9.1.2 Missing values of the GROEHFScBS

GROEHFScBS missing values ranged from 0.2% at 3 months, to 0.9% at 1 year after the
intervention (Table 3).

Table 3: Number of participants with missing values for GR9EHFScBS

_ Values Number of Scale Pct
Tlme . . . - -
missing patients ltems Missing
baseline 14 121 9 1.3%
1 month 4 120 9 0.4%
3 months 2 113 9 0.2%
6 months 3 107 9 0.3%
1 year 8 100 9 0.9%

9.1.3 Missing values of the HADS

HADS missing values ranged from 0% at 3 months, to 3.6% at 1 year after the
intervention (Table 4).

Table 4: Number of participants with missing values for HADS

_ Values Number of Scale Pct
Time . : oy
missing patients ltems Missing
baseline 39 121 14 2.3%
1 month 8 120 14 0.5%
3 months 0 113 14 0.0%
6 months 7 107 14 0.5%
1 year 51 100 14 3.6%
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9.1.4 Missing values of the IPAQ

IPAQ missing values ranged from 0% in the baseline, to 9.9% at 1 year after the
intervention (Table 5).

Table 5: Number of participants with missing values for IPAQ

_ Values Number of Scale Pct
Time - : .
missing patients Items Missing
baseline 0 121 11 0.0%
1 month 58 120 11 4.4%
3 months 30 113 11 2.4%
6 months 78 107 11 6.6%
1 year 99 100 11 9.0%

9.1.5 Missing values of the MLHFQ

MLHFQ missing values ranged from 1.5% in the baseline, to 0.3% at 1 year after the
intervention (Table 6).

Table 6: Number of participants with missing values for MLHFQ

_ Values Number of Scale Pct
Time . : .
missing patients Iltems Missing
baseline 38 121 21 1.5%
1 month 34 120 21 1.3%
3 months 6 113 21 0.3%
6 months 26 107 21 1.2%
1 year 7 100 21 0.3%




9.1.6 Missing values of the MSPSS

In MSPSS there were lots of missing values (Table 7).

Table 7: Number of participants with missing values for MSPSS

. Values Number of Scale Pct
Tlme . . - - -
missing patients Iltems Missing
baseline 39 121 12 2.7%
1 month 205 120 12 14.2%
3 months 168 113 12 12.4%
6 months 4 107 12 0.3%
1 year 6 100 12 0.5%




9.1.7 Missing values of the SCHFI

In SCHFI, missing values ranged from 2.3% at 6 months, to 0.4% at 3 months after the
intervention (Table 8).

Table 8: Number of participants with missing values for SCHFI

_ Values Number of Scale Pct
Time . : oy
missing patients Iltems Missing
baseline 49 121 22 1.8%
1 month 17 120 22 0.6%
3 months 10 113 22 0.4%
6 months 53 107 22 2.3%
1 year 13 100 22 0.6%

9.2 Lost to Folllow Up

Study started with 65 patients with HF and DM in the CG and 56 patients with HF and
DM in the IG. At the end of the study, 10 (15.4%) participants were lost to follow-up in
the CG, and 11 (19.6%) in the 1G. No statistically significant difference was observed
in the lost to follow-up across the two groups (p = 0.83). The number of patients at each
time point are presented in Table 9.
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Table 9: Number of patients at each time point

Time point Control Intervention
baseline 65 56
1 month 64 56
3 months 61 52
6 months 58 49
1 year 55 45

9.3 Demographic and Clinical Characteristics

The sample consisted of 121 patients: 80 (66%) male and 41 (34%) female patients
with HF and DM. The mean age of the patients was x=73.9 (SD =9.1) years old.
Most of the patients were married (55%) and 33% were widowers. Regarding the
educational level 56 (46%), 45 (37%) and 11 (9.1%) patients had elementary, secondary
and higher education, respectively. Thirty-two patients (26%) had a history of
myocardial infarction. All patients had DM2. All demographic characteristics of the

participants are shown in Table 10.

The majority of the participants (N = 91 - 75%) had the underlying disease of CAD,

35 (29%) had acute arrythmias, and 22 (18%) had chronic atrial fibrillation. Forty-six
(71%) participants who had CAD was found in the CG and forty-five (80%) was found
in the IG (p= 0.2). Seventeen participants (26%) in the CG had acute arrhythmias and
18 (32%) with acute arrhythmias were in the IG (p= 0.5). Twelve (21%) of the
participants in the IG had chronic atrial fibrillation and 10 (15%) were found in the CG
(p=0.4). The most frequent risk factor from the clinical characteristics was
hypertension [94 (78%)], with higher incidence in the CG [56(86%)] compared with
the 1G [38(68%)] (p= 0.016). Similarly, the second more frequent co-existing risk
factor was hyperlipidemia which was present in 74 patients with the higher incidence
in the 1G [37 (66%)] compared with the CG [37 (57%)] (p=0.3). The third risk factor
was obesity [19 (16%)] with higher incidence in the CG [11 (17%)] compared with the
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IG [8 (14%)] (p= 0.7). Most of the patients 97(80%) were not active smokers. There

were no patients at NYHA I in the current study. Most of the patients were at NYHA
stage 111 [69 (57%)] [CG 35 (54%) and IG 34 (61%)] (p=0.2). HbAlc levels was 7.5
% (0.7) in the CG and 7.1% (0.5) in the 1G (p=0.005).

All clinical characteristics are presented in Table 11.

Table 10: Demographic characteristics of the participants (*Mean (SD); n (%), 2Welch Two

Sample test; Pearson's Chi-squared test; Fisher's exact test)

Control, Interventiom,
Overall, N= = N= p-

Characteristic 1211 65* 561 value?
Age 73.9 (9.1) 75.6 (7.5) 71.9 (10.3) 0.026
Sex 0.055
Male 80 (66%) 38 (58%) 42 (75%)
Female 41 (34%) 27 (42%) 14 (25%)
Education 02
Higher 11 (9.1%) 4 (6.2%) 7 (12%)
Secondary 45 (37%) 20 (31%) 25 (45%)
Elementary 56 (46%) 35 (54%) 21 (38%)
Family Status 07
Divorsed 5 (4.1%) 3 (4.6%) 2 (3.6%)
Single 2 (1.7%) 1 (1.5%) 1 (1.8%)
Married 66 (55%) 32 (49%) 34 (61%)
Widowers 40 (33%) 23 (35%) 17 (30%)
History of Ml 04
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Yes 32 (26%) 15 (23%) 17 (30%)
No 89 (74%) 50 (77%) 39 (70%)

Table 11: Clinical characteristics of the participants

Mean (SD); n (%) ?Welch Two Sample test; Pearson's Chi-squared test; Fisher's exact
test)

Control, Interventiom,
Overall, N= N= N= p-
Characteristic 1211 65? 56! value?
46 (71%)

Coronary artery disease 91 (75%) 45(80%) 0.2
Acute arrhythmias 35 (29%) 17 (26%) 18 (32%) 0.5
Chronic AF 22(18%) 10 (15%) 12(21%) 0.4
Hypertension 94(78%) 56(86%) 38(68%) 0.016
Hyperlipidemia 74(61%) 37(57%) 37(66%) 0.3
Obesity 19(16%) 11(17%) 8(14%) 0.7
HbAlc 7.3(0.7) 7.5(0.7) 7.1(0.5) 0.005
LV- EF 36.8(8.6) 38.7(8.8) 34.6(7.9) 0.009
Active smoking 0.9
No 97(80%) 52(80%) 45(80%)

Yes 24(20%) 13(20%) 11(20%)

NYHA 0.2
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| 0(0%) 0(0%) 0(0%)

I 28(23%) 19(29%) 9(16%)
1 69(57%) 35(54%) 34(61%)
\Y 24(20%) 11(17%) 13(23%)

9.4 Health Related Quality of Life

HR-QoL was measured using the Minessota Living with Heart Failure questionnaire
(MLHFQ) in three dimensions: emotional, physical and social. At baseline, 1G had
higher physical (p = 0.12) with three points better compared with the CG, higher
emotional (p=0.011) and no difference in the social HR-QoL (p >0.9) compared to the
GC (Table 12). At 1% month, CG showed better HR- QoL in all the three dimensions of
the MLHFQ compared to the IG (Table 13). At 3 months, 6 months and one year, the I1G
showed better HR-QoL compared to the CG in all the dimensions of the MLHFQ with
exception the social dimension at 6 months which was the same for the two groups
(p=0.8). At three months, IG had better HR-QoL in the physical dimension (p=0.3),
emotional (p=0.012) and social (p=0.14) compared to the CG (Table 14). At six months
IG had better HR-QoL in the physical dimension (p=0.11) and in emotional dimension
(p=0.037), with no difference for the two groups in the social dimension (p=0.8) (Table
15). In one year after the intervention 1G showed better HR-QoL in all the dimensions
of the MLHFQ; physical (p=0.015), emotional (p=0.023) and social (p=0.4) (Table 16).
The MLHFQ means plot xs are hown in Figure 2.

The multilevel model for the effect of the intervention on HR-QoL has shown a
statistically significant effect of the I1G at all time points after the intervention (p <
0.001) on the overall HR- QoL (Table 17). Linear Mixed Model results have shown that
there is a statistically significant effect in the 1G at all time points after the intervention
(p < 0.001) in all the dimension of MLHFQ); physical, emotional and social HRQoL
(Tables 18, 19, 20 respectively).
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Figure 2: MLHFQ means plot HR- QoL
Note: LOWER scores indicate BETTER quality of life
Table 12: Health related quality of life at baseline
) ) Overall, N= Control, N Intervention, N
Dimension p-value?
1211 = 65! = 56!
Physical 15.2 (13.0)  17.0 (14.2) 13.3 (11.2) 0.12
Emotional 5.4 (5.5) 6.5 (5.9) 4.1 (4.6) 0.011
Social 2.8 (3.5) 2.8 (3.5) 2.8 (3.6) >0.9
Overall Quality of life 25.4(22.2)  28.7 (24.1) 21.6 (19.2) 0.077

(MLHFQ)

Mean (SD)
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) ) Overall, N= Control, N Intervention, N
Dimension p-value?
1211 = 65! = 56!
2Welch Two Sample t-test
Table 13 :Health related quality of life at 1 Month
, _ Overall, N= Control, N= Intervention, N = p-
Dimension
120! 64! 56! value?
Physical 7.7 (10.3) 7.1(9.3) 8.3 (11.5) 0.6
Emotional 2.7 (4.5) 2.4 (3.8) 3.1(5.2) 0.4
Social 1.6 (2.6) 1.4 (2.3) 1.7 (2.8) 0.5
Overall Quality of life 12.8 (17.6) 11.8 (15.9) 13.9 (19.6) 0.5
(MLHFQ)
Mean (SD)
2Welch Two Sample t-test
Table 14: Health related quality of life at 3 months
_ _ Overall, N= Control, N= Intervention, N = p-
Dimension
113t 61! 521 value?
Physical 4.2 (6.9) 4.8 (6.9) 3.5(7.0) 0.3
Emotional 1.7 (2.8) 2.0 (3.1) 1.2 (2.4) 0.12
Social 0.8 (2.0) 1.1 (2.3) 0.5(1.6) 0.14
Overall Quality of life 7.2 (12.2) 8.6 (13.0) 5.6 (11.2) 0.2
(MLHFQ)
Mean (SD)

2Welch Two Sample t-test
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Table 15: Health related quality of life at 6 months

, _ Overall, N= Control, N= Intervention, N = p-

Dimension

107 58! 491 value?
Physical 4.1 (8.7) 5.4 (7.7) 2.6 (9.6) 0.11
Emotional 1.7 (3.7) 2.4 (4.0) 0.9 (3.2 0.037
Social 0.6 (1.7) 0.6 (1.6) 0.6 (1.9) 0.8
Overall Quality of life 7.0 (14.9) 9.1 (13.9) 4.5 (15.6) 0.11
(MLHFQ)
Mean (SD)

2Welch Two Sample t-test

Table 16: Health related quality of life at 1 year

) ) Overall, N= Control, N= Intervention, N = p-

Dimension
100! 551 451 value?

Physical 3.4 (8.0) 5.1(9.2) 1.4 (5.6) 0.015
Emotional 1.4 (3.5) 2.1 (4.0) 0.5 (2.6) 0.023
Social 0.4(1.2) 0.5(1.0) 0.3 (1.5) 0.4
Overall Quality of life 5.6 (13.6) 8.3 (15.1) 2.3 (10.7) 0.024
(MLHFQ)
Mean (SD)

AWelch Two Sample t-test
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Table 17: LMME (Linear Mixed Model Effect) for the effect of the Intervention on the overall

Effect Beta | 95% CI' | p-value
Group

Control — —

Intervention -6.5 | -13,-0.43 | 0.036
Time point

baseline — —

1 month -18 -23, -13 <0.001

3 months -22 -27,-16 <0.001

6 months -18 -24,-12 <0.001

1 year -20 -25,-14 <0.001

Age -0.16 | -0.38, 0.05 0.14
Sex

Male — —

Female -0.41| -4.5, 3.7 0.8
Ejection Fraction (EF) -0.19 | -0.42,0.04 | 0.10
HbAlc 4.5 16,74 0.003
NYHA

I — —

1 2.3 -2.1,6.7 0.3

v 2.6 -3.3, 8.6 0.4
Alcoholic -5.4 -17, 6.7 0.4
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Effect Beta | 95% CI' | p-value
Obesity 048 | -4.6,55 0.9
Smoking 1.6 -2.8,6.1 0.5
Hyperlipidemia 0.19 | -3.6,4.0 >0.9
Hypertension 2.5 -2.1,7.2 0.3
Arrythmias 0.15 -3.6, 3.9 >0.9
Valvular disease 0.88 | -5.2,6.9 0.8
Coronary artery -49 |-94,-034 | 0.035
Group * Time point
Intervention * 1 month 9.8 2.0, 18 0.014
Intervention * 3 months | 6.3 -1.7, 14 0.12
Intervention * 6 months | 1.1 -7.1,9.4 0.8
Intervention * 1 year 1.6 -6.5, 9.7 0.7

1CI = Confidence Interval
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Table 18: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the physical
health related quality of life

Effect Beta | 95% CI' | p-value
Group

Control — —

Intervention -3.3 | -6.8,0.31 0.073
Time point

baseline — —

1 month -11 -14, -7.5 <0.001

3 months -13 -16,-9.7 | <0.001

6 months -11 -14,-7.2 | <0.001

1 year -11 -15,-8.2 | <0.001
Age -0.08 | -0.21, 0.04 0.2
Sex

Male — —

Female -0.70 | -3.1,1.7 0.6
Ejection Fraction (EF) -0.10 | -0.23, 0.04 0.2
HbAlc 2.8 11,45 0.001
NYHA

I — —

1 11 -1.5, 3.7 0.4

v 14 -2.2,4.9 0.4
Alcoholic -25 | -9.7,4.6 0.5
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Effect Beta | 95% CI' | p-value
Obesity -0.37 | -3.4,26 0.8
Smoking 0.71 | -1.9,33 0.6
Hyperlipidemia 0.24 | -2.0,25 0.8
Hypertension 1.2 -1.5,4.0 0.4
Arrythmias -0.10| -2.3,2.1 >0.9
Valvular disease 0.63 | -3.0,4.2 0.7
Coronaryartery -3.0 | -5.7,-0.30 | 0.030
Group * Time point
Intervention * 1 month 5.5 0.94, 10 0.018
Intervention * 3 months | 3.5 -1.1, 8.2 0.14
Intervention * 6 months | 0.03 -4.8,4.8 >0.9
Intervention * 1 year 0.27 -45,5.0 >0.9

1CI = Confidence Interval
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Table 19: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the
emotional health related quality of life

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention -2.3 | -3.8,-0.83 | 0.002
Time point

baseline — —

1 month -43 | -5.7,-2.9 | <0.001

3 months -49 | -6.3,-3.5 | <0.001

6 months -3.8 | -5.3,-2.3 | <0.001

1 year -43 | -5.7,-29 | <0.001
Age -0.04 | -0.09, 0.01 0.2
Sex

Male — —

Female 0.05 | -0.91,1.0 >0.9
Ejection Fraction (EF) -0.05 | -0.10,0.01 | 0.079
HbAlc 093 | 0.24,1.6 0.008
NYHA

I — —

1 0.60 | -0.42,1.6 0.2

v 0.55 | -0.84,1.9 0.4
Alcoholic -15 | 42,13 0.3




Effect Beta | 95% CI' | p-value
Obesity 0.60 | -0.57, 1.8 0.3
Smoking 0.15 | -0.88,1.2 0.8
Hyperlipidemia -0.25| -1.1,0.63 0.6
Hypertension 0.74 | -0.33,1.8 0.2
Arrythmias 0.20 | -0.68, 1.1 0.7
Valvular disease 0.07 | -1.3,15 >0.9
Coronary artery -1.2 | -2.2,-0.10 | 0.033
Group * Time point
Intervention * 1 month 3.0 0.97,5.0 0.004
Intervention * 3 months | 2.2 0.13,4.2 0.037
Intervention * 6 months | 0.79 -1.3,2.9 0.5
Intervention * 1 year 1.0 -1.0, 3.1 0.3

1CI = Confidence Interval
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Table 20: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the social
health related quality of life

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention -0.03 | -0.92, 0.85 >0.9
Time point

baseline — —

1 month -1.5 | -2.3,-0.76 | <0.001

3 months -2.0 | -2.8,-1.2 | <0.001

6 months -2.2 | -3.0,-1.3 | <0.001

1 year -23 | -3.1,-15 | <0.001
Age -0.03 | -0.06, 0.00 | 0.065

Sex

Male — —

Female 0.09 | -0.52,0.71 0.8
Ejection Fraction (EF) -0.03 | -0.07,0.00 | 0.062
HbAlc 0.43 | 0.00,0.86 | 0.050
NYHA

I — —

1 0.36 | -0.31,1.0 0.3

v 0.43 | -0.46,1.3 0.3
Alcoholic -1.1 | -2.9,0.71 0.2
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Effect Beta | 95% CI' | p-value
Obesity 0.03 | -0.73,0.78 | >0.9
Smoking 0.49 | -0.17,1.2 0.15
Hyperlipidemia 0.12 | -0.45, 0.69 0.7
Hypertension 042 | -0.28,1.1 0.2
Arrythmias 0.03 | -0.54, 0.59 >0.9
Valvular disease 0.07 | -0.83,0.97 0.9
Coronary artery -0.34| -1.0,0.34 0.3
Group * Time point
Intervention * 1 month | 0.44 | -0.68, 1.6 0.4
Intervention * 3 months | -0.14 | -1.3, 1.0 0.8
Intervention * 6 months | -0.17 | -1.3, 1.0 0.8
Intervention * 1 year -0.16| -1.3,1.0 0.8

1CI = Confidence Interval
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9.5 Self-care Management

Self —care management was measured with two tools: the ‘Self-care of Heart Failure
Index” (SCHFI), which evaluate patients’ using knowledge and their adaption of the
knowledge as a health care behavior (Riegel et al., 2009) and with the ‘European Heart
Failure Self-Care Behavior Scale’ (GrOEHFScBS) measuring knowledge regarding HF
(Jaarsma et al. 2009, Lambrinou et al. 2014). The average scores across time, for the
self -care dimensions of the SCHFI and the self -care dimensions of the GrOEHFScBS

are shown in Figures 3 and 4, respectively.

At baseline, in one month, in three months, in six months and in one-year I1G was
found to have higher self-care attitudes in all SCHFI dimensions (p < 0.001): the
dimension of maintenance, management and self-confidence (Tables 21,22,23,24,25)
respectively. The Linear Mixed Model for the effect of the intervention on the total self-
care score for the SCHFI have showed a statistically significant effect of the
intervention at all the time points after the intervention (p < 0.001) in the overall self-
care (Table 26).The Linear Mixed Model results have also shown that there is a
statistically significant effect of the intervention at all the time points after the
intervention (p < 0.001) in all the dimensions of the SCHFI; the maintenance,

management and self-confidence dimension (Tables 27,28,29 respectively).

At baseline, at one month, three months, six months and in one year, the 1G showed
higher self- care attitudes in all GrO9EHFScBS dimensions (p < 0.001): in the dimension
of adhering to recommendations, fluid and sodium management, and physical activity
and deteriorating symptoms (Tables 30, 31,32,33,34). From the first month after the
intervention, the mean dimension scores of the IG were increased compared to baseline
(Tables 30, 31,32,33,34). The multilevel model analysis for the effect of the
intervention on the total self-care score for the GRO9EHFScBS showed a statistically
significant effect of the intervention at all the time points after the intervention (p <
0.001) in the overall self-care (Table 35). The Linear Mixed Model results showed a
statistically significant effect of the Intervention at all the time points after the
intervention (p < 0.001) in all the dimensions of the GROEHFScBS (Tables 36,37,38

respectively).
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Figure 3: SCHFI means plot

Note: HIGHER scores indicate BETTER self-care
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Figure 4: Gr9-EHFScBS means plot

Note: EHFScBS-9 item scores were reverse coded (5=1,4=2,3=2,2=1,1=5) so as the dimension

scores (totals) had a positive direction - Higher scores indicate better self-care management.

Table 21: SCHFI at baseline

) ) Overall, N= Control, N Intervention, N p-
Dimension
121t = 65! = 56! value?
Maintenance 25.3(5.1) 23.6 (4.5) 27.2 (5.1) <0.001
Management 9.7 (3.8) 9.0 (3.5) 10.4 (4.0) 0.046
Self-confidence 12.9 (4.4) 11.9 (4.2) 14.1 (4.4) 0.005
Overal Self Care 479 (11.8) 44.5(10.8) 51.7 (11.9) <0.001

Management (Riegel)

Mean (SD)

81



) ) Overall, N= Control, N Intervention, N p-
Dimension
1211 = 65? = 561 value?
2Welch Two Sample t-test
Table 22: SCHFI at 1 month
, _ Overall, N= Control, N Intervention, N p-
Dimension
120! = 641 = 561 value?
Maintenance 28.4 (5.1) 25.6 (4.4) 31.6 (3.8) <0.001
Management 11.1 (3.9) 8.6 (3.1) 13.9 (2.6) <0.001
Self-confidence 14.7 (5.0) 11.6 (4.3) 18.3 (3.0) <0.001
Overal Self Care 54.2 (12.9) 45.8 (10.8) 63.8 (7.0) <0.001
Management (Riegel)
Mean (SD)
2Welch Two Sample t-test
Table 23: SCHFI at 3 months
) ) Overall, N= Control, N Intervention, N p-
Dimension
113t = 61! =521 value?
Maintenance 29.2 (5.8) 25.1 (4.5) 34.0 (2.4) <0.001
Management 11.2 (4.0) 8.1(2.6) 14.8 (1.7) <0.001
Self-confidence 14.7 (5.8) 10.0 (2.9) 20.1 (2.9) <0.001
Overal Self Care 55.1 (14.9) 43.3 (9.2) 68.9 (5.3) <0.001

Management (Riegel)

Mean (SD)

AWelch Two Sample t-test
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Table 24: SCHFI at 6 months

) ) Overall, N= Control, N Intervention, N p-
Dimension
107t = 58! = 49! value?
Maintenance 29.1 (7.0) 23.8 (4.8) 35.5(2.5) <0.001
Management 12.2 (5.5) 8.2(4.1) 17.0 (2.1) <0.001
Self-confidence 15.0 (6.4) 10.0 (4.0) 20.9 (2.5) <0.001
Overal Self Care 56.3(18.5) 41.9(12.4) 73.4(5.1) <0.001
Management (Riegel)
IMean (SD)
2Welch Two Sample t-test
Table 25: SCHFI at 1 year
) ) Overall, N= Control, N Intervention, N p-
Dimension
100! = 55! = 45! value?
Maintenance 27.9 (6.1) 22.7 (1.4) 34.1 (2.9) <0.001
Management 11.8 (6.0) 6.7 (0.9) 18.1 (2.2) <0.001
Self-confidence 13.4 (6.1) 8.1(0.8) 19.8 (2.6) <0.001
Overal Self Care 53.1(17.8) 37.5(2.0) 72.1 (5.9) <0.001

Management (Riegel)

Mean (SD)

2Welch Two Sample t-test
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Table 26: Linear Mixed Model Effect (LMME) for the effect of the intervention on the overall
self -care (SCHFI)

Effect Beta | 95% CI' | p-value
Group

Control — —

Intervention 7.3 3.9 11 <0.001
Time point

baseline — —

1 month 084 | -1.8,35 0.5

3 months -0.54 | -33,2.2 0.7

6 months -2.0 | -5.0,0.91 0.2

1 year -6.0 | -8.7,-3.2 | <0.001

Age -0.02 | -0.16, 0.12 0.8
Sex

Male — —

Female 0.13 | -2.5,28 >0.9
Ejection Fraction(EF) 0.01 | -0.13,0.16 0.8
HbAlc 004 | -1.7,1.8 >0.9
NYHA

I — —

1 -0.18 | -3.0,2.7 >0.9

v -0.03 | -3.8,3.7 >0.9
Alcoholic 4.1 -3.5, 12 0.3
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Effect Beta | 95% CI' | p-value
Obesity 0.10 | -3.1,3.3 >0.9
Smoking 1.9 | -0.92,4.8 0.2
Hyperlipidemia -0.18 | -2.6,2.2 0.9
Hypertension -2.2 | -5.2,0.73 0.14
Arrythmias -0.57| -3.0,1.8 0.6
Valvular disease 1.4 -2.5,5.2 0.5
Coronary artery -48 | -7.7,-2.0 0.001
Group * Time point
Intervention * 1 month 12 7.8, 16 <0.001
Intervention * 3 months | 18 14, 22 <0.001
Intervention * 6 months | 24 20, 28 <0.001
Intervention * 1 year 27 22,31 <0.001

1CI = Confidence Interval
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Table 27: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the
maintenance (SCHFI)

Effect Beta | 95% CI' | p-value
Group

Control — —

Intervention 3.7 22,52 <0.001
Time point

baseline — —

1 month 1.8 | 0.60,3.0 | 0.004

3 months 1.8 | 0.56,3.1 | 0.005

6 months 0.47 | -0.88,1.8 0.5

1 year -0.57 | -1.8,0.68 0.4
Age 0.02 | -0.04, 0.08 0.6
Sex

Male — —

Female 0.32 | -0.81,15 0.6
Ejection Fraction(EF) 0.02 | -0.05, 0.08 0.6
HbAlc -0.06 | -0.82, 0.70 0.9
NYHA

I — —

1 -0.34 | -1.6,0.88 0.6

v 0.15 | -15,1.8 0.9
Alcoholic 0.40 | -2.9,3.7 0.8




Effect Beta | 95% CI' | p-value
Obesity -0.11| -1.5,1.3 0.9
Smoking 0.78 | -0.44,2.0 0.2
Hyperlipidemia 0.32 | -0.72, 1.4 0.5
Hypertension -0.90| -2.2,0.38 0.2
Arrythmias -0.11| -1.1,0.92 0.8
Valvular disease 049 | -1.2,21 0.6
Coronary artery -1.7 | -3.0,-0.49 | 0.007
Group * Time point
Intervention * 1 month 2.6 0.81,4.4 0.005
Intervention * 3 months | 5.2 34,71 <0.001
Intervention * 6 months | 8.1 6.2, 10 <0.001
Intervention * 1 year 7.5 57,94 <0.001

1CI = Confidence Interval
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Table 28: Linear Mixed Model Effect (LMME) for the effect of the intervention on the
management (SCHFI)

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention 1.3 0.19,2.4 0.022
Time point

baseline — —

1 month -0.53| -1.4,0.35 0.2

3 months -0.70| -1.6,0.21 0.13

6 months -0.74 | -1.7,0.22 0.13

1 year -2.1 | -3.0,-1.2 | <0.001
Age -0.02 | -0.06, 0.03 0.5
Sex

Male — —

Female -0.24| -1.1,0.63 0.6
LV ejection fraction) 0.00 | -0.05,0.05| =>0.9
HbAlc 0.06 | -0.52, 0.64 0.8
NYHA

Il — —
1 0.16 | -0.78,1.1 0.7
v 013 | -11,14 0.8
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Effect Beta | 95% CI' | p-value
Alcoholic 0.87 | -1.7,3.4 0.5
Obesity -004| -1.1,1.0 >0.9
Smoking 0.42 | -0.52,1.4 0.4
Hyperlipidemia -0.14 | -0.94, 0.67 0.7
Hypertension -0.74 | -1.7,0.24 0.14
Arrythmias -0.18 | -0.98, 0.62 0.7
Valvular disease 0.47 | -0.81,1.7 0.5
Coronary artery -1.5 | -2.4,-0.50 | 0.003
Group * Time point
Intervention * 1 month 4.1 28,54 <0.001
Intervention * 3 months | 5.1 3.8,6.4 <0.001
Intervention * 6 months | 7.5 6.1,8.9 <0.001
Intervention * 1 year 10 8.7,11 <0.001

1CI = Confidence Interval
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Table 29: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the self-
confidence (SCHFI)

Effect Beta | 95% CI* | p-value
Group
Control — —
Intervention 2.3 1.0, 3.5 <0.001
Time point
baseline — —
1 month -0.44 | -1.5,0.62 0.4
3 months -1.7 | -2.8,-0.59 | 0.003
6 months -1.7 | -2.9,-0.57 | 0.004
1 year -34 | -45,-2.3 | <0.001
Age -0.02 | -0.07, 0.02 0.4
Sex
Male — —
Female 0.05 | -0.83, 0.93 >0.9

Ejection Fraction(EF) 0.00 | -0.05,0.05| =0.9

HbAlc 0.04 | -0.57, 0.65 0.9

NYHA

1] 0.00 | -0.95,0.95| =>0.9

\Y% -0.33 | -1.6,0.94 0.6




Effect Beta | 95% CI' | p-value
Alcoholic 2.7 | 0.16,5.3 | 0.038
Obesity 0.27 | -0.82,1.3 0.6
Smoking 0.70 | -0.25,1.7 0.15
Hyperlipidemia -0.37 | -1.2,0.44 0.4
Hypertension -0.58 | -1.6,0.42 0.2
Arrythmias -0.27 | -1.1,0.54 0.5
Valvular disease 0.38 | -0.91,1.7 0.6
Coronary artery -1.6 | -2.6,-0.65 | 0.001
Group * Time point
Intervention * 1 month 49 34,65 <0.001
Intervention * 3 months | 7.8 6.2,9.4 <0.001
Intervention * 6 months | 8.5 6.9, 10 <0.001
Intervention * 1 year 9.1 75,11 <0.001

1CI = Confidence Interval
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Table 30: GrOEHFScBS at baseline

) ) Overall, N Control, N Intervention, N p-

Dimension

=121 = 65! = 561 value?
Adhering to Recommendations 11.5(2.4) 10.8(2.3) 12.3 (2.3) <0.001
Fluid and sodium Management 9.5 (2.9) 8.8 (2.8) 10.2 (3.0) 0.008
Physical activity and 8.8 (2.9) 7.9 (2.7) 9.9 (2.8) <0.001
recognition of deteriorating
symptoms
Overal Self Care Management  29.8 (7.8) 27.5(7.4) 32.4 (7.4) <0.001
(EHFScBS)
Mean (SD)
2Welch Two Sample t-test

Table 31: Gr9EHFScBS at 1 month
) ) Overall, N Control, N Intervention, N p-

Dimension

=120 = 64! = 56! value?
Adhering to Recommendations 12.7 (2.4) 11.3(2.3) 14.2 (1.4) <0.001
Fluid and sodium Management 11.0 (3.1) 9.2 (2.7) 13.0 (2.1) <0.001
Physical activity and 10.2 (3.1) 8.1(2.5) 12.7 (1.7) <0.001
recognition of deteriorating
symptoms
Overal Self Care Management 33.9 (8.1) 28.6 (6.8) 39.9 (4.5) <0.001

(Gr9-EHFScBS)

Mean (SD)
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) ) Overall, N Control, N Intervention, N p-
Dimension
=120 = 64! = 56! value?
2Welch Two Sample t-test
Table 32: GrOEHFScBS at 3 months
) ) Overall, N Control, N Intervention, N p-
Dimension
=113 =61t = 52! value?
Adhering to Recommendations 13.0 (2.4) 11.7 (2.1) 14.7 (1.3) <0.001
Fluid and sodium Management 11.4 (3.3) 9.0 (2.4) 14.2 (1.5) <0.001
Physical activity and 10.3 (3.4) 7.8 (2.5) 13.3(1.5) <0.001
recognition of deteriorating
symptoms
Overal Self Care Management 34.8 (8.7) 28.5 (6.5) 42.1 (4.0) <0.001
(EHFSCcBS)
Mean (SD)
2Welch Two Sample t-test
Table 33: Gr9HFScBS at 6 months
] ] Overall, N Control, N Intervention, N p-
Dimension
=107 =58t = 49! value?
Adhering to Recommendations 13.1(2.2) 11.6(1.8) 14.8 (0.9) <0.001
Fluid and sodium Management 11.1 (3.7) 8.4 (2.5) 14.4 (1.9) <0.001
Physical activity and 10.6 (3.7) 7.9 (2.8) 13.9 (1.2) <0.001

recognition of deteriorating

symptoms
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) ) Overall, N Control, N Intervention, N p-
Dimension
=107 = 58! = 49! value?
Overal Self Care Management  34.8 (9.4) 27.9 (6.7) 43.1 (3.8) <0.001
(EHFScBS)
Mean (SD)
AWelch Two Sample t-test
Table 34: Gr9EHFScBS at 1 year
) ) Overall, N Control, N Intervention, N p-
Dimension
= 100! = 55! = 45! value?
Adhering to Recommendations 11.5 (3.2) 8.8 (1.4) 14.8 (0.7) <0.001
Fluid and sodium Management 9.9 (4.1) 6.2 (1.0) 14.3 (0.8) <0.001
Physical activity and 9.2(4.2) 5.6 (1.0) 13.6 (1.4) <0.001
recognition of deteriorating
symptoms
Overal Self Care Management 30.6 (11.3) 20.7 (2.6) 42.8 (2.4) <0.001

(Gr9-EHFSCBS)

Mean (SD)

2Welch Two Sample t-test
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Table 35: LMME for the effect of the Intervention on the overall self -care (GROEHFScBS)

Effect Beta | 95% CI' | p-value
Group
Control — —
Intervention 5.1 29,73 <0.001
Time point
baseline — —
1 month 0.92 | -0.74, 2.6 0.3
3 months 15 | -0.26,3.2 | 0.095
6 months 0.88 | -0.95, 2.7 0.3
1 year -6.2 | -7.9,-44 | <0.001
Age 0.00 |-0.09,0.09 | >0.9
Sex
Male — —
Female 0.13 | -1.6,1.9 0.9
Ejection Fraction (EF) -0.02 | -0.12, 0.08 0.7
HbAlc 0.24 | -0.90,1.4 0.7
NYHA
I — —
1 -0.28 | -2.2,1.6 0.8
v -14 -3.9,1.1 0.3
Alcoholic 3.3 -1.7, 8.4 0.2




Effect Beta | 95% CI' | p-value
Obesity 0.84 | -1.3,3.0 0.4
Smoking 0.92 | -0.96, 2.8 0.3
Hyperlipidemia 1.0 | -0.59, 2.6 0.2
Hypertension -1.3 | -3.3,0.66 0.2
Arrythmias -1.0 | -2.6, 0.56 0.2
Valvular disease 13 -1.2,3.9 0.3
Coronary artery -3.5 | -54,-1.6 | <0.001
Group * Time point
Intervention * 1 month 6.4 3.9,8.8 <0.001
Intervention * 3 months | 8.4 5.8, 11 <0.001
Intervention * 6 months | 9.9 7.3,12 <0.001
Intervention * 1 year 16 14, 19 <0.001

1CI = Confidence Interval
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Table 36: Linear Mixed Model Effect (LMME) for the effect of the intervention on the
adhering to recommendations (Gr9EHFScBS)

Effect Beta | 95% CI' | p-value
Group
Control — —
Intervention 1.6 0.88,2.2 | <0.001
Time point
baseline — —
1 month 0.38 | -0.17,0.94 0.2
3 months 0.98 | 0.40,1.6 | <0.001
6 months 0.98 | 0.37,1.6 0.002
1 year -1.8 | -2.4,-1.2 | <0.001
Age 0.00 |-0.02,0.03 | >0.9
Sex
Male — —
Female 0.20 | -0.29, 0.69 0.4
Ejection Fraction (EF) -0.01 | -0.04, 0.02 0.4
HbAlc 0.03 | -0.30, 0.37 0.8
NYHA
I — —
1 0.03 | -0.49, 0.56 >0.9
v -0.15 | -0.86, 0.55 0.7




Effect Beta | 95% CI' | p-value
Alcoholic 0.83 | -0.59, 2.3 0.2
Obesity 0.27 | -0.33, 0.87 0.4
Smoking 0.35 | -0.18, 0.87 0.2
Hyperlipidemia 0.45 | 0.00,0.90 | 0.050
Hypertension -0.33 | -0.88, 0.23 0.2
Arrythmias -0.23 | -0.68, 0.22 0.3
Valvular disease 0.75 | 0.03,15 0.040
Coronary artery -1.2 | -1.7,-0.64 | <0.001
Group * Time point
Intervention * 1 month 1.5 0.71, 2.3 | <0.001
Intervention * 3 months | 1.4 0.59, 2.3 | <0.001
Intervention * 6 months | 1.6 0.69,2.4 | <0.001
Intervention * 1 year 4.3 35,51 <0.001

1CI = Confidence Interval
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Table 37: Linear Mixed Model Effect (LMME) for the effect of the intervention on the fluid
and sodium management (Gr9EHFScBS)

Effect Beta | 95% CI' | p-value
Group

Control — —

Intervention 1.5 0.67,2.4 | <0.001
Time point

baseline — —

1 month 0.37 | -0.28, 1.0 0.3

3 months 0.40 | -0.29,1.1 0.3

6 months -0.25 | -0.97, 0.48 0.5

1 year -24 | -3.0,-1.7 | <0.001
Age 0.00 | -0.03, 0.04 0.9
Sex

Male — —

Female -0.10 | -0.79, 0.60 0.8

Ejection Fraction (EF) 0.01 | -0.03,0.04 0.8

HbAlc 0.10 | -0.35, 0.55 0.7

NYHA

1l -0.10 | -0.85, 0.65 0.8

\Y% -041 | -1.4,0.58 0.4

Alcoholic 0.71 -1.3, 2.7 0.5
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Effect Beta | 95% CI' | p-value
Obesity 0.18 | -0.67, 1.0 0.7
Smoking 0.32 | -0.43,1.1 0.4
Hyperlipidemia 0.32 | -0.32,0.96 0.3
Hypertension -044 | -1.2,0.35 0.3
Arrythmias -0.40 | -1.0,0.24 0.2
Valvular disease 0.41 | -0.61,1.4 0.4
Coronary artery -1.1 | -1.8,-0.31 | 0.006
Group * Time point
Intervention * 1 month 2.3 13,32 <0.001
Intervention * 3 months | 3.6 2.6,4.6 <0.001
Intervention * 6 months | 4.5 35,565 <0.001
Intervention * 1 year 6.4 54,74 <0.001

1CI = Confidence Interval
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Table 38: Linear Mixed Model Effect (LMME) for the effect of the intervention on the
physical activity and recognition of deteriorating symptoms (GrO9EHFScBS)

Effect Beta | 95% CI® i
value
Group
Control — —
Intervention 2.0 1.2,2.8 <0.001
Time point
baseline — —
1 month 0.17 -0.47, 0.6
0.81
3 months 0.08 -0.59, 0.8
0.75
6 months 0.15 -0.56, 0.7
0.86
1 year -20 | -2.7,-1.4 | <0.001
Age 0.00 -0.04, >0.9
0.03
Sex
Male — —
Female 0.04 -0.62, >0.9
0.69
Ejection Fraction (EF) - -0.05, 0.5
0.01 0.02
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HbA1lc 0.10 -0.33, 0.7
0.53
NYHA
1] — —
" - -0.92, 0.5
0.21 0.49
v - -1.7, 0.15 0.10
0.79
Alcoholic 1.7 | -0.19, 3.6 0.078
Obesity 0.39 | -0.41,1.2 0.3
Smoking 0.26 -0.45, 0.5
0.97
Hyperlipidemia 0.23 -0.37, 0.4
0.84
Hypertension - -1.3,0.18 0.14
0.56
Arrythmias - -0.98, 0.2
0.38 0.22
Valvular disease 0.16 | -0.80, 1.1 0.7
Coronary artery -1.3 | -2.0,-0.54 | <0.001
Group * Time point
Intervention * 1 month 2.6 1.7, 3.6 <0.001
Intervention * 3 3.4 2.4,4.3 <0.001
months
Intervention * 6 3.9 2.9,4.9 <0.001

months
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Intervention * 1 year 5.8 4.8,6.7 <0.001

1CI = Confidence Interval

9.6 Anxiety and Depression

The anxiety and depressive symptoms were measured using the HADS
questionnaire which has the dimensions of anxiety and depression. Graph in figure
5 shows the average scores across time, for the dimensions of HADS. At baseline,
in one month, in three months, six months and in one year, the 1G had lower
emotional distress compared to the CG (Tables 39,40, 41,42,43 respectively). At
one year after the intervention p <0.001 in all the dimensions of the HADS. The
multilevel model for the effect of the intervention on the HADS in the overall
emotional distress, showed no statistically significant effect of the intervention at
any of the time points after the intervention (p > 0.05) but there was a declining
trend especially between three months and one year after the intervention (Table
44). Also, the Linear Mixed Model results, showed no statistically significant
effect of the intervention at any of the time points after the intervention (p > 0.05)
at the dimension of anxiety and at the dimension of depression (p= 0.004) (Tables
45,46 respectively) but a declining trend in the two dimensions was observed

between 3 months to one year after the intervention.
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HADS (Anxiety and Depression)
Anxiety Depression Overall Emotional distress
4-
g
4
a4
[ 5-
8 34 Group
g i H\ —~ Interventi
2 2 5 \\ 44 Control
1 1 M 21
oM 1M M eM 1Y oM M M eM 1Y oM M M eM 1Y
Time period
NOTE: "OM" = "baseline”, "1M" = "1 month","3M" = "3 months", "6M" = "6 months", "1Y" = "1 year"
Figure 5: HADS (Anxiety and Depression)
Note: HIGHER scores indicate HIGHER emotional distress
Table 39: HADS (Anxiety and Depression) at baseline
_ _ Overall, N= Control, N= Intervention, N = p-
Jimension
1211 65! 56! value?
Anxiety 3.0 (3.0) 3.4 (3.1) 2.4 (2.7) 0.064
Jepression 3.5(3.0) 4.3 (3.0) 2.5(2.7) 0.001
Dverall Emotional 6.4 (5.5) 7.7 (5.6) 5.0(5.1) 0.005
listress
‘Mean (SD)

‘Welch Two Sample t-test

104



Table 40: HADS (Anxiety and Depression) at 1 month

, _ Overall, N= Control, N= Intervention, N = p-
Jimension
120! 641 561 value?
Anxiety 2.2 (2.9) 2.5(3.1) 1.8 (2.6) 0.2
Jepression 2.8 (3.2) 3.1(3.2) 25 (3.1) 0.3
Jverall Emotional 5.1 (5.6) 5.7 (5.9) 4.4 (5.3) 0.2
listress
‘Mean (SD)
‘Welch Two Sample t-test
Table 41: HADS (Anxiety and Depression) at 3 months
) ) Overall, N= Control, N= Intervention, N = p-
Jimension
1131 61! 52! value?
Anxiety 2.1 (2.6) 2.9(2.9) 1.1 (1.9) <0.001
Jepression 2.4 (3.0) 3.1(3.0) 1.6 (2.9) 0.009
Dverall Emotional 4.5 (5.5) 6.0 (5.7) 2.7 (4.5) <0.001
listress
‘Mean (SD)

‘Welch Two Sample t-test
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Table 42: HADS (Anxiety and Depression) at 6 months

, _ Overall, N= Control, N= Intervention, N = p-
Jimension
107t 58! 49! value?
Anxiety 1.7 (2.4) 2.4 (2.5) 1.0 (2.2) 0.003
Jepression 1.8 (2.7) 2.6 (2.8) 0.9 (2.4) <0.001
Jverall Emotional 3.6 (5.0) 5.0 (5.1) 1.9 (4.5) 0.001
listress
‘Mean (SD)
‘Welch Two Sample t-test
Table 43: HADS (Anxiety and Depression) at 1 year
) ) Overall, N= Control, N= Intervention, N = p-
Jimension
100? 55! 451 value?
Anxiety 1.9 (2.2) 2.6 (2.0) 1.0 (2.0) <0.001
Jepression 2.4 (2.5) 3.7 (2.0) 0.8 (2.0) <0.001
Jverall Emotional 4.2 (4.4) 6.3 (3.7) 1.8 (3.9) <0.001
listress
‘Mean (SD)

Welch Two Sample t-test
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Table 44: Linear Mixed Model Effect (LMME) for the effect of the intervention on the
overall emotional distress (HADS)

Effect Beta| 95%Cl |
value

Group

Control — —

Intervention -25 | -4.4,-0.61 | 0.010
Time point

baseline — —

1 month -2.2 | -3.7,-0.69 | 0.004

3 months -2.4 | -4.0,-0.81 | 0.003

6 months -1.9 | -35,-0.21 | 0.028

1 year -14 | -3.0,0.13 | 0.072
Age - -0.11, 0.3

0.04 0.04

Sex

Male — —

Female 0.62 | -0.80, 2.0 0.4
Ejection Fraction (EF) - -0.11, 0.5

0.03 0.05

HbAlc 0.80 | -0.15, 1.7 0.10
NYHA

Il — —

0 1.2 | -0.36,2.7 0.13
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v 1.7 | -0.31,3.8 0.10
Alcoholic -3.0 -7.1,1.1 0.2
Obesity -1.8 | -3.6,-0.10 | 0.038
Smoking 011 | -14,16 0.9
Hyperlipidemia - -2.0, 0.62 0.3

0.68
Hypertension 24 | 0.82,4.0 0.003
Arrythmias 0.36 | -0.93,1.7 0.6
Valvular disease - -2.4,1.7 0.7
0.37
Coronary artery 0.04 | -15,1.6 >0.9
Group * Time point

Intervention * 1 month 1.3 | -0.96, 3.5 0.3

Intervention * 3 0.01 | -2.3,23 >0.9

months

Intervention * 6 -1.1 -3.5,1.2 0.3

months

Intervention * 1 year -1.3 -3.6,1.0 0.3

1CI = Confidence Interval
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Table 33: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the

anxiety (HADS)
1 P-
Effect Beta | 95% CI
value
Group
Control — —
Intervention - -1.9, 0.02 0.054
0.94
Time point
baseline — —
1 month -1.0 | -1.8,-0.22 | 0.013
3 months - -1.7,-0.02 | 0.045
0.84
6 months - -1.5, 0.24 0.2
0.63
1 year - -1.6,-0.01 | 0.046
0.83
Age - -0.06, 0.2
0.02 0.01
Sex
Male — —
Female 0.29 -0.40, 0.4
0.99
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Ejection Fraction (EF) - -0.06, 0.3
0.02 0.02
HbAlc 0.31 -0.16, 0.2
0.79
NYHA
Il — —
1] 0.62 | -0.12,1.4 0.10
\% 0.67 | -0.33,1.7 0.2
Alcoholic -1.1 | -3.1,0.91 0.3
Obesity - -1.6,0.05 | 0.066
0.79
Smoking 0.02 -0.73, >0.9
0.76
Hyperlipidemia - -0.89, 0.4
0.25 0.38
Hypertension 1.1 | 033,19 0.006
Arrythmias 0.14 -0.49, 0.7
0.77
Valvular disease - -1.0, 0.99 >0.9
0.02
Coronary artery 0.06 -0.70, 0.9
0.81
Group * Time point
Intervention * 1 month | 0.18 | -0.99, 1.3 0.8
Intervention * 3 - -1.8, 0.55 0.3
months 0.65
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Intervention * 6 - -2.1, 0.38 0.2

months 0.84

Intervention * 1 year - -1.7,0.71 0.4
0.50

1CI = Confidence Interval

Table 46: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the

depression (HADS)

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention -1.6 | -2.6,-0.50 | 0.004
Time point

baseline — —

1 month -1.2 | -2.0,-0.36 | 0.005

3 months -1.5 | -2.4,-0.66 | <0.001

6 months -1.2 | -2.2,-0.32 | 0.008

1 year -0.60 | -1.5,0.27 0.2
Age -0.02 | -0.06, 0.03 0.4
Sex

Male — —

Female 032 | -048,11 0.4
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Ejection Fraction (EF) -0.01 | -0.05, 0.04 0.8

HbAlc 0.47 | -0.07,1.0 | 0.085

NYHA

I 054 | -032,14 0.2

v 1.1 | -0.09, 2.2 0.070
Alcoholic -19 | -4.2,0.48 0.12
Obesity -1.0 | -2.0,-0.05 | 0.039
Smoking 0.10 | -0.77, 0.96 0.8
Hyperlipidemia -0.42 | -1.2,0.32 0.3
Hypertension 1.3 0.40, 2.2 0.005
Arrythmias 0.23 | -0.51, 0.96 0.5
Valvular disease -0.35| -1.5,0.82 0.6
Coronary artery -0.02 | -0.90,0.85| =>0.9

Group * Time point

Intervention * 1 month 1.1 -0.14, 2.3 0.082

Intervention * 3 0.64 | -0.63,1.9 0.3

months

Intervention * 6 months -0.31 -1.6,1.0 0.6

Intervention * 1 year -0.81 -2.1,0.48 0.2

ICI = Confidence Interval
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9.7 Physical Activity

The IPAQ questionnaire measures the physical activity through a multiple of your
estimated resting energy expenditure (MET minutes/ week: MET minutes represent the
amount of energy expended carrying out physical activity). Figure 6 shows the average
scores across time, for the Physical Activity (IPAQ) dimensions. At baseline, the IG had
higher overall physical activity compared to CG (p=0.002). No statistically significant
difference between the two groups was found at baseline with respect to the specific
IPAQ dimensions (Table 47). No statistically significant difference was found between
IG and CG a month after the intervention (p=0.2), in the overall physical activity (Table
48) but there was an icreases trend in the IG ater the first month to six months
compared with the CG. At three months, six months and one year after the intervention,
the 1G showed more overall physical activity compared to the CG (p<0.001), and
specifically higher walking (p < 0.001) and moderate exercise (p < 0.001) (Tables
49,50,51 respectively).

The multilevel model for the effect of the intervention on physical activity did not
show a statistically significant effect of the intervention at any time point for the overall
physical activity (Table 52) but there was an icreases trend in the IG compared with the
CG between a month to six months after the intervention. Linear Mixed Model results
for the dimension of walking showed a statistically significant effect of the Intervention
at the 1% month after the intervention (p< 0.001) and at 3 months (p < 0.001) (Table 53).
In the dimension of moderate exercise Linear Mixed Model results did not showed any
statistically significant effect of the intervention at any time point after the intervention
(p > 0.05) (Table 54) but an icrease trend was observed especially between a month to
six months after the intervention. The Linear Mixed Model Effect for the effect of the

intervention on the vigorous exercise of the IPAQ is shown in table 55.
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Figure 6: Physical activity (IPAQ) means plot
Table 34: Physical activity at baseline (MET minutes / week)
_ _ Overall, N= Control, N= Intervention, N = p-
Dimension
1211t 65* 561 value?
Walking 257.0 (212.9) 199.0(181.8)  324.5(227.6) 0.001
Moderate exercise 202.3(312.8) 154.8(322.6)  257.5(294.3) 0.070
Vigorous exercise 50.9 (263.2) 7.4 (59.5) 101.4 (377.0) 0.070
Overall Physical 510.3 (553.3) 361.1(409.2)  683.4 (645.2) 0.002

activity (IPAQ)

Mean (SD)

AWelch Two Sample t-test
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Table 48: Physical Activity at 1 month (MET minutes / week)

. _ Overall, N= Control, N= Intervention, N = p-
Dimension
120! 641 56! value?
Walking 373.6 (267.5) 376.7 (286.1) 369.8 (245.0) 0.9
Moderate exercise 309.9 (240.4) 278.0(218.7) 345.2 (260.3) 0.2
Vigorous exercise 15.3 (103.5) 0.0 (0.0) 32.7 (150.5) 0.11
Overall Physical 687.4 (402.6) 637.9 (385.5) 742.2 (418.0) 0.2

activity (IPAQ)

Mean (SD)

2Welch Two Sample t-test

Table 49:Physical Activity at 3 months (MET minutes / week)

_ _ Overall, N= Control, N= Intervention, N = p-
Dimension
113% 61! 52! value?
Walking 394.5 (202.2) 317.4 (129.6) 484.8 (233.7) <0.001
Moderate exercise 328.6 (229.6) 220.8 (152.0) 428.1 (245.0) <0.001
Vigorous exercise 16.2 (122.7) 2.0 (15.5) 32.9 (179.7) 0.2
Overall Physical 754.6 (434.9) 550.3 (230.3) 946.9 (493.1) <0.001

activity (IPAQ)

Mean (SD)

AWelch Two Sample t-test
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Table 35: Physical activity at 6 months (MET minutes / week)

) ) Overall, N= Control, N= Intervention, N = p-
Dimension
107t 58! 491 value?
Walking 444.9 (265.2) 305.9 (107.9) 603.8 (301.2) <0.001
Moderate exercise 470.3 (322.2) 296.9 (134.8) 553.3 (352.6) <0.001
Vigorous exercise 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Overall Physical 985.5 (597.8) 624.7 (242.0) 1,162.0 (641.2) <0.001
activity (IPAQ)
Mean (SD)
2Welch Two Sample t-test
Table 51: Physical Activity at 1 year (MET minutes / week)
) ) Overall, N= Control, N= Intervention, N = p-
Dimension
100! 55! 451 value?
Walking 334.6 (151.1) 256.0 (82.6) 430.5 (160.9) <0.001
Moderate exercise 456.1 (191.0) 386.7 (32.7) 465.8 (201.9) 0.023
Vigorous exercise 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Overall Physical 875.0 (335.5) 733.2(32.7) 894.8 (353.9) 0.006

activity (IPAQ)

Mean (SD)

2Welch Two Sample t-test
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Table 52: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the overall
physical activity (IPAQ)

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention 312 | 135,489 | <0.001
Time point

baseline — —

1 month 250 | 87,413 | 0.003

3 months 195 | 23, 367 0.027

6 months 271 | 22,519 | 0.033

1 year 333 | 44,710 0.083
Age -5.7 | -12,0.99 | 0.094
Sex

Male — —

Female 11 | -123, 146 0.9
Ejection Fraction (EF) -0.66 | -7.9,6.6 0.9
HbAlc -22 | -114,69 0.6
NYHA

Il — —

[l -114 | -253, 25 0.11

v -202 | -394, -9.3| 0.040
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Effect Beta | 95% CI' | p-value
Alcoholic 24 | -338, 386 0.9
Obesity 63 | -98, 225 0.4
Smoking -16 | -154, 122 0.8
Hyperlipidemia -43 | -164,78 0.5
Hypertension 10 | -135, 155 0.9
Arrythmias -64 | -183, 56 0.3
Valvular disease -57 | -256, 142 0.6
Coronary artery 122 | -21,264 | 0.093
Group * Time point

Intervention * 1 month | -199 | -439, 41 0.10

Intervention * 3 71 | -169, 311 0.6

months

Intervention * 6 207 | -92, 506 0.2

months

Intervention * 1 year -151 | -565, 262 0.5

1CI = Confidence Interval
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Table 53: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the walking

(IPAQ)

Effect Beta| 95% CI* | p-value
Group

Control — —

Intervention 107 26, 188 0.010
Time point

baseline — —

1 month 180 | 115,246 | <0.001

3 months 126 58, 194 <0.001

6 months 98 25,170 0.008

1 year 48 -19, 115 0.2
Age -1.3 -4.5,1.9 0.4
Sex

Male — —

Female -10 -71, 50 0.7
Ejection Fraction(EF) -1.0 | 44,23 0.5
HbAlc -27 -68, 14 0.2
NYHA

I — —

1 -65 | -131,-0.39 | 0.049

v -103 | -190, -16 0.021
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Effect Beta| 95% CI* | p-value
Alcoholic 35 -144, 213 0.7
Obesity 10 -64, 85 0.8
Smoking -28 -93, 37 0.4
Hyperlipidemia 4.6 -51, 60 0.9
Hypertension -8.3 -77, 60 0.8
Arrythmias -17 -73, 38 0.5
Valvular disease -25 -114, 64 0.6
Coronary artery 84 18, 150 0.014
Group * Time point
Intervention * 1 month | -140 | -238, -41 0.006
Intervention * 3 months | 33 -66, 133 0.5
Intervention * 6 months | 177 75, 279 <0.001
Intervention * 1 year 39 -61, 139 0.4

1CI = Confidence Interval
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Table 54: Linear Mixed Model Effect (LMME) for the effect of the intervention on the

moderate exercise (IPAQ)

Effect Beta | 95% CI' | p-value
Group

Control — —

Intervention 101 | 0.15, 201 0.050
Time point

baseline — —

1 month 99 5.3, 193 0.038

3 months 69 -31, 168 0.2

6 months 134 | -8.6,277 | 0.065

1 year 206 | -10, 423 0.062
Age -4.2 |-7.9,-044 | 0.029
Sex

Male — —

Female 42 -34, 117 0.3
Ejection Fraction (EF) -1.1 | -5.2,29 0.6
HbAlc -9.6 -61, 42 0.7
NYHA

Il — —

[l -51 -129, 27 0.2

v -102 | -210,5.4 0.063

121



Effect Beta | 95% CI' | p-value
Alcoholic -3.8 | -206,199 | >0.9
Obesity -11 | -101, 79 0.8
Smoking -4.3 -82, 73 >0.9
Hyperlipidemia -22 -90, 45 0.5
Hypertension 20 -61, 101 0.6
Arrythmias -21 -88, 46 0.5
Valvular disease -24 | -136, 88 0.7
Coronary artery 14 -65, 94 0.7
Group * Time point
Intervention * 1 month -11 | -149, 127 0.9
Intervention * 3 months | 104 | -34, 242 0.14
Intervention * 6 months | 160 | -12, 331 0.068
Intervention * 1 year -12 | -250, 226 >0.9

1CI = Confidence Interval
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Table 55: Linear Mixed Model Effect (LMME) for the effect of the intervention on the

vigorous exercise (IPAQ)

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention 98 42,153 | <0.001
Time point

baseline — —

1 month -8.0 | -60, 44 0.8

3 months -5.1 | -59,49 0.9

6 months -7.9 | -64,48 0.8

1 year -6.1 -59, 47 0.8
Age -051| -2.3,1.3 0.6
Sex

Male — —

Female -9.7 -44, 24 0.6
Ejection Fraction (EF) 0.30 | -1.6,2.2 0.7
HbAlc 17 -7.3,42 0.2
NYHA

Il — —

[l 8.3 -28, 45 0.6

v -1.3 -51, 48 >0.9
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Effect Beta | 95% CI' | p-value
Alcoholic -30 | -130, 69 0.5
Obesity 23 -19, 65 0.3
Smoking 13 -24, 50 0.5
Hyperlipidemia -30 -61, 1.9 0.065
Hypertension -11 -50, 27 0.6
Arrythmias -10 -41, 21 0.5
Valvular disease -14 -64, 37 0.6
Coronary artery 11 -26, 49 0.6
Group * Time point

Intervention * 1 month -57 -133, 20 0.15

Intervention * 3 -58 -136, 20 0.15

months

Intervention * 6 -88 | -168,-8.4 | 0.030

months

Intervention * 1 year -89 | -167, -11 0.026

1CI = Confidence Interval
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9.8 The Perceived Social Support

The Greek version of the MSPSS measures the perceived social support in the
dimensions of family/significant others and friends. Graph in Figure 7 shows the
average scores across time, for the perceived social support (MSPSS) dimensions. At
baseline, no difference was found between the I1G and the CG (Table 56). The IG had
higher perceived social support compared to the CG (p<0.001) at all dimensions at first
month, three months, six months and in one year after the intervention (Tables
57,58,59,60 respectively). The multilevel model for the effect of the intervention on
perceived social support showed a statistically significant effect of the intervention at all
the time points after the intervention (p <= 0.003), in the overall perceived social
support (Table 61). In the dimension of family/significant others Linear Mixed Model
results showed a statistically significant effect of the intervention at all the time points
after the intervention (p <= 0.007) (Table 62). In the dimension of friends, Linear
Mixed Model results showed a statistically significant effect of the intervention at the
1st month (p = 0.009), 6 months (p < 0.001) and a year (p = 0.001) (Table 63).

Perceived Social Support
Family/ Significant others Friends Overall Social Support (MSPSS)
804
54 1
251
521
® 241 1
<3 75 Group
®
590 231 ~Intervention
@
2 Control
48 1 227 707
46 L T T T T T 21 ] T T T T T T T T T T
oM ™ M 6M 1Y oM ™ M 6M 1Y oM ™ M 6M 1Y
Time period
NOTE: "0OM" = "baseline”, "1M" = "1 month","3M" = "3 months", "6M" = "6 months", "1Y" = "1 year"

Figure 7: Perceived Social Support

Note: HIGHER scores indicate Higher perceived Sosial Support.
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Table 56: Perceived Social Support at baseline

) ) Overall, N= Control, N= Intervention, N = p-

Dimension
1211 65! 56! value?

Family/ Significant 49.3 (4.8) 48.7 (5.4) 50.0 (4.0) 0.12
others
Friends 21.8 (3.6) 21.4 (3.7) 22.2 (3.4) 0.2
Overall Social Support 71.1(7.8) 70.1 (8.6) 72.3 (6.5) 0.12
(MSPSS)
Mean (SD)

AWelch Two Sample t-test

Table 57: Perceived Social Support at 1 month

_ _ Overall, N= Control, N= Intervention, N = p-

Dimension

120! 64! 56! value?
Family/ Significant 48.8 (5.1) 46.8 (5.0) 51.4 (4.0) <0.001
others
Friends 22.4 (3.4) 21.4 (3.2) 23.8(3.2) <0.001
Overall Social Support 71.2 (7.9) 68.2 (7.7) 75.3(6.1) <0.001
(MSPSS)
Mean (SD)

2Welch Two Sample t-test
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Table 58:Perceived Social Support at 3 months

) ] Overall, N= Control, N= Intervention, N = p-
Dimension
1131 61! 521 value?
Family/ Significant 49.7 (5.1) 47.3 (4.2) 52.8 (4.3) <0.001
others
Friends 22.6 (3.8) 21.4 (4.0) 24.0 (2.9) <0.001
Overall Social Support 72.3 (8.2) 68.8 (7.7) 76.8 (6.4) <0.001
(MSPSS)
Mean (SD)
AWelch Two Sample t-test
Table 59: Perceived Social Support at 6 months
_ _ Overall, N= Control, N= Intervention, N = p-
Dimension
1071 58! 491 value?
Family/ Significant 50.3 (4.7) 47.4 (3.6) 53.7 (3.4) <0.001
others
Friends 23.3(3.1) 21.7 (2.7) 25.1 (2.6) <0.001
Overall Social Support 73.6 (7.4) 69.1 (5.7) 78.8 (5.5) <0.001

(MSPSS)

Mean (SD)

2Welch Two Sample t-test
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Table 60: Perceived Social Support at 1 year

) ) Overall, N= Control, N= Intervention, N = p-
Dimension
100! 55! 45! value?
Family/ Significant 49.0 (4.1) 47.1 (3.1) 51.3 (4.0) <0.001
others
Friends 23.3(2.6) 21.9(2.1) 25.1(1.9) <0.001
Overall Social Support 72.3(6.2) 68.9 (4.4) 76.4 (5.6) <0.001

(MSPSS)

Mean (SD)

AWelch Two Sample t-test
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Table 61: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the overall
Perceived Social Support (MSPSS)

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention 2.1 | -0.53,4.6 0.12
Time point

baseline — —

1 month -2.6 | -4.6,-0.48 | 0.016

3 months -1.1 | -3.2,11 0.3

6 months -1.3 | -3.5,0.95 0.3

1 year -1.2 | -3.3,0.84 0.2
Age -0.04 | -0.15, 0.06 0.4
Sex

Male — —

Female -1.2 | -3.2,0.84 0.2
Ejection fraction (EF) 0.06 | -0.05, 0.17 0.3
HbAlc -0.72 | -2.1,0.65 0.3
NYHA

I — —

1 051 | -1.7,2.7 0.6

v -098 | -3.9,1.9 0.5
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Effect Beta | 95% CI* | p-value
Alcoholic 2.5 -3.5,8.5 0.4
Obesity 1.3 -1.2,3.7 0.3
Smoking -19 | -4.1,0.33 | 0.095
Hyperlipidemia 0.17 | -1.7,2.0 0.9
Hypertension -1.0 | -3.3,13 0.4
Arrythmias -042 | -23,14 0.7
Valvular disease 0.30 | -2.6,3.2 0.8
Coronary artery -24 | -4.6,-0.14 | 0.038
Group * Time point
Intervention * 1 month 6.0 2.8,9.2 <0.001
Intervention * 3 months | 4.9 1.7,8.2 0.003
Intervention * 6 months | 7.5 43, 11 <0.001
Intervention * 1 year 5.2 2.0,8.3 0.001

1CI = Confidence Interval
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Table 62: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the Family/
Significant others (MSPSS)

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention 1.3 | -0.29, 3.0 0.11
Time point

baseline — —

1 month -2.3 | -3.6,-0.93 | <0.001

3 months -1.1 | -2.5,0.26 0.11

6 months -1.3 | -2.7,0.17 0.084

1 year -1.5 | -2.8,-0.17 | 0.028
Age -0.02 | -0.08, 0.05 0.6
Sex

Male — —

Female -0.82 | -2.0,0.41 0.2
Ejection Fraction (EF) 0.03 | -0.04, 0.10 0.4
HbAlc -0.28 | -1.1,0.57 0.5
NYHA

I — —

1 0.72 | -0.60, 2.0 0.3

v -0.30| -2.1,15 0.7
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Effect Beta | 95% CI* | p-value
Alcoholic 0.27 | -3.4,3.9 0.9
Obesity 0.83 | -0.65, 2.3 0.3
Smoking -1.1 | -2.4,0.22 0.10
Hyperlipidemia -0.14 | -13,1.0 0.8
Hypertension -0.34| -1.7,11 0.6
Arrythmias 0.03 -1.1, 1.2 >0.9
Valvular disease -0.01| -1.8,1.8 >0.9
Coronary artery -1.7 | -3.1,-0.39 | 0.012
Group * Time point
Intervention * 1 month 4.1 2.0,6.1 <0.001
Intervention * 3 months | 3.8 1.7,5.9 <0.001
Intervention * 6 months | 4.9 2.8,6.9 <0.001
Intervention * 1 year 2.8 0.77,4.8 0.007

1CI = Confidence Interval
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Table 63: Linear Mixed Model Effect (LMME) for the effect of the intervention on the friends

(MSPSS)

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention 0.72 | -0.50, 1.9 0.2
Time point

baseline — —

1 month -0.29 | -1.2,0.67 0.6

3 months 0.06 | -0.94,1.1 >0.9

6 months -0.02| -1.0,1.0 >0.9

1 year 0.27 | -0.69,1.2 0.6
Age -0.02 | -0.07, 0.03 0.4
Sex

Male — —

Female -0.37 | -1.4,0.61 0.5
Ejection Fraction (EF) 0.03 | -0.02, 0.09 0.2
HbAlc -044 | -1.1,0.22 0.2
NYHA

I — —

1 -0.23 | -1.3,0.83 0.7

v -0.69| -2.1,0.71 0.3
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Effect Beta | 95% CI' | p-value
Alcoholic 2.2 | -0.69,5.2 0.13
Obesity 0.42 | -0.78,1.6 0.5
Smoking -0.74 | -1.8, 0.33 0.2
Hyperlipidemia 0.33 | -0.58,1.2 0.5
Hypertension -0.70 | -1.8,0.42 0.2
Arrythmias -0.45| -1.4,0.45 0.3
Valvular disease 0.32 -1.1, 1.7 0.7
Coronary artery -0.60 | -1.7,0.47 0.3
Group * Time point
Intervention * 1 month 2.0 0.49, 3.4 0.009
Intervention * 3 months | 1.1 | -0.42, 2.6 0.2
Intervention * 6 months | 2.6 1.2,4.1 <0.001
Intervention * 1 year 2.4 0.95, 3.8 0.001

1CI = Confidence Interval
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9.9 Diabetes related quality of life

The ADDQoL tool mesures the following diabetes related QoL dimensions: leisure
activities, working life, journeys, holidays, physical health, family life, friendship and
social life, rersonal relationship, sex life, physical appearance, self-confidence,
motivation, people’s reaction, feelings about future, financial situation, living
conditions, dependence on others, freedom to eat and freedom to drink. Graph in Figure

8 shows the average scores across time, for the Diabetes related QoL dimensions.

At baseline, a difference was found between the CG and the IG with respect to leisure
activities (p = 0.034), journeys (p = 0.004), people’s reaction (p = 0.015), and
dependence on others (p < 0.001), where the intervention had higher score. No other
differences found between the two groups (p > 0.05) (Table 64). A difference was found
between CG and | G with respect to: people’s reaction (p = 0.002) and financial
situation (p=0.011), with the 1G having higher mean scores at the 1st month (Table 65).
At three months, the IG had higher mean scores compared to the CG in almost all the
dimensions (p < 0.05), with the exception of working life (p = 0.4), holidays (p =0.7),
family life (p=0.15) and sex life (p = 0.8) (Table 66). At six months, the IG had higher
mean scores compared to CG in almost all the dimensions (p < 0.05), with the exception
of working life (p = 0.2), holidays (p =0.074), family life (p=0.3), rersonal relationship
(p = 0.081), sex life (p = 0.3), and physical appearance (p =0.3) (Table 67). At one year,
the 1G had higher mean scores compared to CG, in almost all the dimensions (p < 0.05),
with the exception of holidays (p =0.6), friendship and social life (p=0.083), family life
(p=0.6), personal relationship (p = 0.6) and physical appearance (p =0.3) (Table 68).The
multilevel model for the effect of the intervention on the diabetes dependent QoL
showed a statistically significant effect of the intervention at three months (p = 0.012)
and six months (p < 0.001) in the overall diabetes dependent QoL (Table 69).
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Note: Higher scores indicate better quality of life. [e.g.

-2 is higher than -1]
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Table 64: Diabetes related QoL (ADDQoL) at baseline

Dimension Overall, N= Control, N Intervention, N p-
1211 = 65! = 56! value?
Leisure activities -1.7 (1.8) -2.1(1.6) -1.4 (1.9) 0.034
Working life 0.7 (2.4) 3.0(5.2 0.1 (0.3) 0.4
Journeys -1.6 (1.7) -2.0 (1.8) -1.1 (1.4) 0.004
Holidays -1.2 (2.0) 1.2 (2.1) -1.2 (2.0) >0.9
Physical health -1.8 (1.6) -1.9 (1.5) -1.5(1.8) 0.2
Family life -0.8 (1.7) -0.8 (1.5) -0.9 (2.0) 0.8
Friendship and social life -0.8 (1.6) -0.9 (1.5) -0.8 (1.7) 0.6
Personal relationship -0.8 (1.8) -0.7 (1.5) -0.9 (2.1) 0.5
Sex life 1.1 (2.2) -2.8 (3.5) -0.5 (1.1) 0.089
Physical appearance -0.7 (1.5) -0.7 (1.6) -0.6 (1.4) 0.8
Self-confidence -1.0 (1.7) -1.2 (1.8) -0.9 (1.5) 0.3
Motivation -1.8 (2.0) -1.9 (1.7) -1.7 (2.3) 0.6
People’s reaction -0.9 (1.4) -1.2 (1.4) -0.6 (1.2) 0.015
Feelings about future -1.5(1.8) -1.6 (1.6) -1.3(1.9) 0.3
Financial situation -1.4 (1.8) -1.5(1.7) -1.2 (1.8) 0.4
Living conditions -1.6 (1.8) -1.7 (1.8) -1.5(1.9) 0.4
Dependence on others -1.4 (1.4) -1.8 (1.4) -1.0(1.2) <0.001
Freedom to eat -1.9(1.9) -1.9 (1.6) -1.9 (2.2) 0.9
Freedom to drink -1.8(1.8) -1.8 (1.5) -1.8 (2.1) 0.9
Diabetes-dependent -1.3(1.2) -1.5(1.2) -1.2(1.2) 0.13

quality of life (ADDQOL)
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Overall, N= Control, N Intervention, N p-
1211 = 65! = 56! value?

Dimension

Mean (SD)

2Welch Two Sample t-test

Table 65: Diabetes related QoL (ADDQoL) at 1 month

Dimension Overall, N= Control, N Intervention, N p-
1201 = 64! = 56! value?
Leisure activities -2.0 (2.4) -2.0 (2.0) -2.0 (2.8) 0.9
Working life 1.6 (3.2) 2.5 (4.4) 1.3 (2.8) 0.6
Journeys -1.6 (2.1) -1.8 (2.1) -1.4 (2.1) 0.3
Holidays -1.6 (2.8) -1.0 (2.3) -1.8 (2.9) 0.3
Physical health -2.1(2.3) -2.2 (2.0) -1.9 (2.7) 0.6
Family life -1.0 (2.2) -0.8 (1.9) -1.2 (2.5) 0.3
Friendship and social life -1.4 (2.2) -1.6 (2.1) -1.2 (2.4) 0.4
Personal relationship -1.3(2.7) -1.1(2.4) -1.4 (2.9) 0.6
Sex life -1.6 (3.0) -1.8 (3.2) -1.5 (2.8) 0.8
Physical appearance -1.1(1.9) -1.3(1.9) -0.8 (1.9) 0.2
Self-confidence -1.7 (2.4) -2.1 (2.5) -1.3(2.2) 0.062
Motivation 2.0 (2.4) 2.4 (2.3) -1.6 (2.6) 0.067
People’s reaction -1.2 (1.8) -1.7 (2.0) -0.7 (1.5) 0.002
Feelings about future -1.9 (2.4) -2.2 (2.2) -1.5(2.5) 0.078
Financial situation -1.4 (2.0) -1.8 (2.2) -0.9 (1.6) 0.011
Living conditions -1.9 (2.5) -2.2 (2.4) -1.5(2.5) 0.14
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) ) Overall, N= Control, N Intervention, N p-
Dimension

120! = 64! = 56! value?
Dependence on others -1.7 (2.1) -2.0(2.2) -1.4 (2.0) 0.12
Freedom to eat -2.2 (2.6) -2.4 (2.3) -2.0 (2.8) 0.3
Freedom to drink -2.0 (2.5) -2.2 (2.2) -1.9 (2.8) 0.5
Diabetes-dependent -1.6 (1.8) -1.8 (1.7) -1.4 (1.9) 0.2

quality of life (ADDQOL)

Mean (SD)

AWelch Two Sample t-test

Table 66: Diabetes related QoL (ADDQoL) at 3 months

Dimension Overall, N= Control, N Intervention, N p-
113* = 61! =52! value?
Leisure activities -1.5(1.8) -2.0 (1.8) -0.9 (1.8) <0.001
Working life 1.4 (2.9) 2.1 (3.3) 0.9 (2.7) 0.4
Journeys -1.3(1.7) -2.0(1.9) -0.6 (1.2) <0.001
Holidays -0.6 (1.3) -0.5 (0.8) -0.7 (1.5) 0.7
Physical health -1.5(1.8) -2.2(1.9) -0.8 (1.5) <0.001
Family life -0.7 (1.7) -0.9 (1.8) -0.5(1.4) 0.15
Friendship and social life -1.2 (1.7) -1.8 (1.7) -0.5(1.5) <0.001
Personal relationship -0.6 (1.4) -1.0 (1.7) -0.3(1.1) 0.056
Sex life -1.3 (2.6) 1.2 (2.1) -1.4 (2.9) 0.8
Physical appearance -1.0 (1.6) -1.4 (1.6) -0.5(1.5) 0.005
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Dimension Overall, N= Control, N Intervention, N p-
113* = 61! =521 value?
Self-confidence -1.4(1.9) -2.1(2.1) -0.6 (1.4) <0.001
Motivation -1.6 (1.9) 2.2 (1.7) -0.8 (1.8) <0.001
People’s reaction -1.2 (1.7) -1.9(1.8) -0.5(1.0) <0.001
Feelings about future -1.6 (1.9) -2.3(1.9) -0.8 (1.7) <0.001
Financial situation -1.4 (2.1) -2.2 (2.2) -0.5(1.5) <0.001
Living conditions -1.6 (2.1) -2.4 (2.2) -0.8 (1.8) <0.001
Dependence on others -1.5(1.8) -2.2 (2.0) -0.7 (1.3) <0.001
Freedom to eat -1.9(2.2) -2.7 (2.1) -1.0 (1.9) <0.001
Freedom to drink -1.8 (2.1) -2.6 (2.1) -0.9 (1.8) <0.001
Diabetes-dependent -1.4 (1.4) -2.0 (1.4) -0.7 (1.1) <0.001
quality of life (ADDQOL)
Mean (SD)
2Welch Two Sample t-test
Table 67: Diabetes related QoL (ADDQoL) at 6 months
Dimension Overall, N= Control, N Intervention, N p-
107* = 58! = 49! value?
Leisure activities -1.0(1.3) -1.7 (1.2) -0.3 (1.0) <0.001
Working life 0.4 (1.1) 2.0(1.7) 0.0 (0.0) 0.2
Journeys -1.0 (1.7) -1.6 (1.7) -0.3(1.4) <0.001
Holidays -0.6 (1.3) -1.6 (2.1) -0.3(0.8) 0.074
Physical health -1.4 (1.6) -2.3 (1.5) -0.4 (0.9) <0.001
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Dimension Overall, N= Control, N Intervention, N p-
107* = 58! = 49! value?
Family life -0.4 (1.0) -0.5 (1.0) -0.3(0.9) 0.3
Friendship and social life -0.8 (1.2) -1.2 (1.3) -0.3(0.7) <0.001
Personal relationship -0.7 (1.5) -1.1 (1.4) -0.4 (1.5) 0.081
Sex life -1.1 (2.1) -1.6 (2.2) -0.8 (2.1) 0.3
Physical appearance -0.4 (1.3) -0.6 (1.2) -0.3 (1.3) 0.3
Self-confidence -1.4 (1.8) -2.3 (1.9) -0.3(0.9) <0.001
Motivation -1.8(2.1) -2.7 (2.0) -0.6 (1.7) <0.001
People’s reaction -0.6 (1.4) -0.9 (1.5) -0.3 (1.0) 0.017
Feelings about future -1.5(1.8) -2.5(1.7) -0.3 (1.0) <0.001
Financial situation -1.6 (1.8) -2.6 (1.6) -0.4 (0.9) <0.001
Living conditions -1.2 (1.8) -2.0(1.8) -0.3 (1.4) <0.001
Dependence on others -1.8(1.9) -2.9 (1.8) -0.5(1.0) <0.001
Freedom to eat -1.6 (1.9) -2.4 (1.6) -0.7 (1.8) <0.001
Freedom to drink -1.3 (1.7) -2.0 (1.5) -0.5(1.5) <0.001
Diabetes-dependent -1.2 (1.2) -1.8(1.1) -0.4 (0.8) <0.001

quality of life (ADDQOL)

Mean (SD)

2Welch Two Sample t-test
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Table 68: Diabetes related QoL (ADDQoL) at 1 year

Dimension Overall, N= Control, N Intervention, N p-
100? = 55! = 45! value?
Leisure activities -1.1(1.3) -1.7 (1.0) -0.4 (1.2) <0.001
Working life 0.0 (0.0) NA (NA) 0.0 (0.0)
Journeys -1.0 (1.1) -1.7 (1.0) -0.2 (0.5) <0.001
Holidays -0.4 (1.1) -1.0 (1.4) -0.3 (1.0) 0.6
Physical health -1.3(1.4) -2.2 (1.0) -0.3(0.9) <0.001
Family life -0.4 (1.1) -0.4 (0.9) -0.3 (1.3) 0.6
Friendship and social life -0.4 (0.9) -0.5(1.0) -0.2 (0.8) 0.083
Personal relationship -0.5(1.2) -0.6 (1.2) -0.4 (1.1) 0.6
Sex life 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Physical appearance -0.1(0.4) -0.1(0.4) 0.0 (0.3) 0.9
Self-confidence -1.0 (1.4) -1.6 (1.3) -0.3(1.1) <0.001
Motivation -1.5(1.4) -2.1 (1.2) -0.7 (1.3) <0.001
People’s reaction -0.1 (0.5) -0.2 (0.6) 0.0 (0.0) 0.049
Feelings about future -1.4 (1.4) -2.0 (1.3) -0.6 (1.2) <0.001
Financial situation -1.8 (1.4) -2.3(1.2) -1.1 (1.4) <0.001
Living conditions -0.8 (1.3) -1.2 (1.3) -0.2 (1.0) <0.001
Dependence on others -1.8(1.3) -2.3(1.0) -1.2 (1.4) <0.001
Freedom to eat -1.0(1.2) -1.5(1.3) -0.5(0.9) <0.001
Freedom to drink -0.9(1.2) -1.3(1.3) -0.3(0.8) <0.001
Diabetes-dependent -1.0 (0.7) -1.4 (0.5) -0.4 (0.6) <0.001

quality of life (ADDQOL)
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100!

Dimension
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Intervention, N
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2Welch Two Sample t-test
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Table 69: Linear Mixed Model Effect (LMME) for the effect of the Intervention on the Overall
Diabetes-dependent quality of life (ADDQOL)

Effect Beta | 95% CI* | p-value
Group

Control — —

Intervention 0.27 | -0.19,0.74 0.2
Time point

baseline — —

1 month -0.27 | -0.64, 0.11 0.2

3 months -0.32 | -0.71, 0.07 0.11

6 months -0.34 | -0.75, 0.07 0.11

1 year 0.12 | -0.26, 0.50 0.5
Age 0.00 | -0.02, 0.02 0.8
Sex

Male — —

Female -0.12 | -0.46, 0.23 0.5
Ejection Fraction (EF) 0.01 | -0.01, 0.03 0.3
HbAlc -0.35 | -0.59, -0.12 | 0.003
NYHA

I — —

1 -0.16 | -0.54, 0.21 0.4

v -0.28 | -0.78, 0.22 0.3
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Effect Beta | 95% CI* | p-value
Alcoholic -0.23 | -1.2,0.78 0.7
Obesity 0.43 | 0.00,0.86 | 0.050
Smoking 0.30 | -0.08, 0.68 0.12
Hyperlipidemia 0.23 | -0.09, 0.55 0.2
Hypertension -0.25 | -0.64, 0.15 0.2
Arrythmias -0.03 | -0.35, 0.29 0.9
Valvular disease 0.39 | -0.12, 0.90 0.13
Coronary artery -0.16 | -0.54, 0.22 0.4
Group * Time point
Intervention * 1 month | -0.03 | -0.58, 0.52 >0.9
Intervention * 3 months | 0.72 0.16, 1.3 0.012
Intervention * 6 months | 1.0 0.44,1.6 <0.001
Intervention * 1 year 053 | -0.04,11 0.067

1CI = Confidence Interval
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9.10 Reliability of The Tools

Reliability of the tools was measured using the internal consistency index of Cronbach’s
alpha. Cronbach’s alpha values was greater than (>) 0.70, which is considered
satisfactory for all the tools with the exception of the IPAQ questionaire that showed
<0.70 (0.58 for the dimension of walking, 0.25 for the dimension of moderate exercise
and 0.20 for the vigorous exercise). One possible explanation may be the fact that the
IPAQ is a self-reported physical activity questionaire, not based on a likert scale but
had broad questions that respondents may found too hard to think about. In the IPAQ
the subjects are asked to answer in order to record the number of days (frequency) and
the number of minutes per day (duration) of their participation in all kinds of vigorous,
moderate and walking physical activity during the last seven days. The reliability index

for the tools’ dimensions is shown in Table 70.

Table 70: Tools’ internal consistency index (baseline measurements) GrOEHFScBS reliability

Scale Cronbach's a
Adhering to Recommendations 0.66
Fluid and sodium Management 0.84

Physical activity and recognition of deteriorating

0.77
symptoms
HADS reliability
Scale Cronbach's a
Anxiety 0.88
Depression 0.81
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IPAQ reliability

Walking 0.58
Moderate exercise 0.25
Vigorous exercise 0.20

MLHFQ reliability

Physical 0.97
Emotional 0.89
Social 0.83

SCHFI reliability

Maintenance 0.81
Management 0.80
Self-confidence 0.94

MSPSS reliability

Family/ Significant others 0.93

Friends 0.95
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ADDQol reliability

Scale Cronbach's a

Diabetes-dependent quality of life (ADDQOL) 0.92

9.11 Level of Glycosylated Haemoglobin

Graph in Figure 9 shows the average HbAlc levels across time. The IG has significantly
lower HbAlc values on average, compared to the CG (Table 71). The multilevel model
for the effect of the intervention on the HbAlc showed a statistically significant effect

of the intervention at all time points (1M: p =0.012, 3M: p <0.001, 6M: p <0.001, 1V:
p <0.001) (Table 72).

HbA1C
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Figure 9: HbA1c levels across time and groups

148



Table 71: Mean Level of HbAlc across time and groups

Time-point Control, N = 65!

Intervention, N = 56! p-value?

baseline 7.5 (0.7) 7.1 (0.5) 0.005
3 months 7.5 (0.7) 6.9 (0.4) <0.001
6 months 7.4 (0.7) 6.9 (0.3) <0.001
1 year 7.4 (0.6) 6.9 (0.4) <0.001
Mean (SD)

2Welch Two Sample t-test
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Table 72: Linear Mixed Model Effect (LMME) for the effect of the intervention on the HbAlc

Effect Beta | 95% CI' | p-value
Group

Control — —

Intervention -0.36 | -0.60, -0.12 | 0.003
Time point

baseline — —

1 month 0.05 | -0.03, 0.13 0.2

3 months 0.04 | -0.04, 0.13 0.3

6 months 0.02 | -0.07,0.11 0.7

1 year 0.03 | -0.05, 0.12 0.4
Age 0.01 | -0.01,0.02 | 0.3
Sex

Male — —

Female -0.01 | -0.26, 0.23 >0.9
Ejection Fraction (EF) -0.01 | -0.02, 0.00 0.15
NYHA

I — —

1 0.14 | -0.13, 0.40 0.3

v 0.12 | -0.22,0.47 0.5
Alcoholic 0.09 | -0.61,0.79 0.8
Obesity 0.06 | -0.24, 0.36 0.7
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Effect Beta | 95% CI* | p-value

Smoking -0.05 | -0.31, 0.21 0.7
Hyperlipidemia 0.14 | -0.09, 0.36 0.2
Hypertension 0.05 | -0.23,0.33 0.7
Arrythmias 0.02 | -0.20, 0.24 0.9
Valvular disease 0.07 | -0.28,0.42 0.7
Coronary artery 0.00 | -0.26, 0.26 >0.9

Group * Time point

Intervention * 1 month | -0.15 | -0.27, -0.03 | 0.012

Intervention * 3 months | -0.27 | -0.40, -0.15 | <0.001

Intervention * 6 months | -0.28 | -0.41, -0.16 | <0.001

Intervention * 1 year -0.30 | -0.43, -0.18 | <0.001

1CI = Confidence Interval

9.12 Survival Analysis

Survival analysis was studied categorizing it, into two separate events; a) acute events

and b) death events due to heart failure.

9.12.1 Acute Events

Acute events were either readmissions in the hospital or Emergency Room (ER) visits.
At the period from recruitment to 1 month, there were 3/65 (4.6 %) acute events for the
CG and 2/56 (3.6%) acute events for the IG. No difference in the prevalence of events
between the two groups (p >0.9)) was found. After 1 month and until 3 months time
point after the intervention, the CG (7/64 (10.9%) had more acute events compared to
the IG (3/56 (5.4%)) (p=0.51). After 3 months and until the 6-month time point after
the intervention, the CG (12/61 (19.7%)) had more acute events compared to the IG
((6/52 (11.5%)) (p=0.3). Between 6 months and until 1 year time point after the
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intervention, the IG (0/49 (0.0%)) hadn’t any acute event compared to the CG that had
8/58 (13.8%) (p=0.007) acute events (Table 73).

Table 73: Acute events

period Control Intervention p
<1lM 3 (4.6%) 2 (3.6%) >0.9
1M ~ <3M 7 (10.9%) 3 (5.4%) 0.51
3M ~ <6M 12 (19.7%) 6 (11.5%) 0.3
6m~<1Y 8 (13.8%) 0 (0.0%) 0.007

Note: Proportion at each time-point according to the patients in the study after the drop outs
Control: 65, 64, 61, 58 at <M, 1M~3M, 3M~6M, and 6M~L1Y respectively,
Intervention: 56, 56, 52, 49 at <M, 1M~3M, 3M~6M, and 6M~1Y respectively

9.12.2 Death Events

There were no significant differences in the mortality across the two groups. This was
observed in all time points (Table 74).

Table74: Death events

period Control Intervention p

<1M 1 (1.5%) 0 (0.0%) >0.9
1M ~ <3M 2 (3.1%) 3 (5.4%) 0.66
3M ~ <6M 3 (4.9%) 1 (1.9%) 0.62
6m ~ < 1Y 1 (1.7%) 1 (2.0%) >0.9

Note: Proportion at each time-point according to the patients in the study after the drop outs
Control: 65, 64, 61, 58 at <M, 1M~3M, 3M~6M, and 6M~1Y respectively,
Intervention: 56, 56, 52, 49 at <M, 1M~3M, 3M~6M, and 6M~1Y respectively
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9.12.3 All Events (acute events and death events)

When considering both; acute and death events after 6 months and until 1 year time

point, the CG [9/58 (15.5%)] showed more acute events compared to the 1G [1/49 (2%)]

(p =0.02) (Table 75).

Table 75: All events (acute events and death events)

period Control Intervention p
<M 4 (6.2%) 2 (3.6%) 0.69
1M ~ <3M 9 (14.1%) 6 (10.7%) 0.59
3M ~ <6M 15 (24.6%) 7 (13.5%) 0.16
6m~<1Y 9 (15.5%) 1 (2.0%) 0.02

Note: Proportion at each time-point according to the patients in the study after the drop outs
Control: 65, 64, 61, 58 at <M, 1M~3M, 3M~6M, and 6M~1Y respectively,
Intervention: 56, 56, 52, 49 at <M, 1M~3M, 3M~6M, and 6M~1Y respectively
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10. DISCUSSION

The current supportive care management program was based in a pragmatic methodology
approach that was not used in previous RCTs like the MEETInCY in which a
standardrised approach has been used. The pragmatic methodology that used in the
‘SupportHeart’ reseach study has an intensive intervention, which started rapidly and in
early stages based on a patient — centred directed quidelines, and was rapidly accepted by
the patients in the IG because it improved their HR-QoL symptoms and acute events. The
pragmatic methodology investigates reality and different ways and approaches to
investigate a research problem; so it could be better understood and managed. It enables
researchers to conduct research in an innovative and dynamic way to find solutions to a
research problem. A pragmatic study is based on an individual decision maker in a real-
world situation Ike those that patients with HF-DM experienced (Giuseppe et al., 2023).
During the meetings in the current study, a patient was diagnosed with DM and
amyloidosis (Philippou et al., 2023).The clinical case of the above patient was published
and is presented in Appendix XXIII. In the intervention of the ‘SupportHeart’ program,
supportive care offered according to patients’ needs following the illness trajectory
(Goodlin et al. 2004, Buck & Zambroski 2012).

10.1 Risk factors associated with the development of heart failure in

diabetic patients

The mean age of the participants in the current, study was 73.9 years old and the
literature also refered that older age in DM is an important risk factor for the incident of
HF (Park 2021). Most of the participants were males (66%) and the literature referred
that there is greater incidence of HF in men (Roger et al. 2013, Mozaffarian et al. 2016).
While women have a lower incidence rate to develop HF compared to men,
approximately half of the prevalent cases in HFpEF, is more common in women

(Christ et al. 2016, Christiansen et al. 2017). The reasons for this data between the sexes
are not clear, but perhaps this is because severe HF symptoms are presented later and
women have a higher life expectancy compared to men (Dunlay et al., 2017). Another
reason perhaps is the lack of therapeutic options in HFpEF (Lawson et al., 2019).

Approximately in diabetic patients > 65 years old, 74.3% had hypertension (Korean
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Diabetes Association 2020, Park 2021). DM and hypertension are refered as
independent risk factors for HF and their concurrence predispose to the development of
HF (Park 2021). In this study the most frequent risk factor from the clinical
characteristics of the participants was hypertension (78%) (p= 0.016). Similarly, Peres
et al (2019) supports that the risk factors for the development of CVD in DM2 patients
except of hypertension is hyperlipidemia and obesity, factors that was found as risk
factors in the current study with the frequency of hyperlipidemia present in 61% of the

patients and obesity in 16%.

However, the fact that this study is a secondary analysis of the ‘SupportHeart’ RCT,
the randomization could not be achieved for the particular population (HF patients with
DM) so some differences that exist between the IG and the CG are justified. Therefore,
it is very important to conduct RCTs exclusively in this group of patients with HF and
the comorbidity of DM. There were no patients at NYHA stage | in the current study
but most of them were classified at NYHA stage 111 69 (57%)], CG 35 (54%) and IG 34
(61%)] (p=0.2). This could be explained by the fact that patients with HFpEF are
mostly misdiagnosed since patients at NYHA stage | are asymptomatic with no any
physical limitation and with LVEF is > 50%. Patients with HFpEF are older, most of
them women, obese, and more commonly have a history of hypertension and atrial

fibrillation and a history of myocardial infarction is less common (Kapoor et al., 2016).

10.2 Health Related Quality of Life in patients with Heart Failure and
Diabetes Mellitus

Patients with DM and HF have worse HR-QoL than patients with HF alone (Fotos et al.,
2013). HR-QoL depends on several physical, emotional, and social factors and
perceived individually by each patient (Gallangher et al., 2019). In the current study at
the 1 year, HF-DM patients in the IG had better HR-QoL compared to the CG in all
dimensions of the MLHFQ tool; the physical dimension (p = 0.015), the emotional
dimension (p = 0.023), the social dimension (p = 0.4), and the overal HR- QoL (p =
0.024). It is very crucial to find ways to improve HR-QoL in HF patients with DM since
a low health status lead to poor prognosis for these chronic dideases (McMurray et al.,

2012). HF in diabetic patients is an important health problem and vice versa and these
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two conditions leads to poor HR-QoL and to severe complications that are associated
with the two diseases (Einarson et al. 2018, Gulsin et al. 2019).

According to the cut-off point in the MLHFQ tool, a lower score indicates better HR-
QoL. Scores less than 24, from 24 to 45, and above 45 indicates a good, moderate, and
poor HR-QoL, respectively (Garin et al. 2013). In the current study at baseline the IG
[21.6 (19.2)] had good HR-QoL and the CG [28.7 (24.1)] had moderate HR-QoL but no
difference at 1 month and 3 months was observed betweeen the two groups. Both
groups had good HR-QoL; at 1 month CG 11.8 (15.9) IG 13.9 (19.6) and at 3 months
CG 8.6 (13.0) and IG 5.6 (11.2). At 6 months and one year after the intervention, the IG
had beter HR-QoL compared to the CG for all the dimensions and for the overall HR-
QoL of the MLHFQ except for the social dimension in 6 months, which was the same
for the two groups. In a year after the intervention, the social dimension showed better
HR-QoL for the patients in the IG compared with the CG. Fitzsimons and Strachan
(2012) support that physical and emotional health are the most challenging care needs
of patients with HF and in the IG was found to be gradually improved 6 months after
the intervention started. Patients in the IG needed more time to improve the social
dimension of the HR-QoL, since they may experience limitations in their daily lives due
to the nature of the commorbidities of HF and DM. Aso the improvement in the
different dimensions and aspects of the HR-QoL may not come at the same time (Heo et
al. 2009, Garin et al. 2013). Patients with HF-DM give priority first to improve their
life-threatening conditions such as dyspnea and shortness of breath, and not to manage

their hyperglycaemia or their social needs (Kerr et al 2007).

10.3 Perceived Social Support

The results in all dimensions of the MSPSS, showed higher perceived social support in
HF-DM patients in the IG compared with the CG.; perceived social support from
family/sifnificant others and from friends. Perceived social support is the expectation
that patients have from the society and no from the HPs, including family members and
friends, when they need help during a disease (Graven et al., 2014). Patients who have
sufficient perceived social support feel confident in dealing with the complex factors
related to their disease (Sorensen et al., 2009). Social support improves the ability of

patients to adhere to a healthy lifestyle, making individuals more adaptable with the
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various aspects of chronic diseases such as HF and DM (Koetsenruijter et al., 2015).
Social support, as a psychological factor, promotes healthy behaviors in chronic
conditions (Morishita et al., 2017). Koetsenruijter et al. (2015) also supports that
despite the fact that self-care is an individual factor; it is under the infuence of social
support and is significantly associated with diabetic self-care behaviors. Social support
can act, as a buffer to daily aggravating situations arising from HF -DM and is very
important for patients to handle and cope with HF and DM related stressors (D’Zurilla
et al., 2002). In the current study patients in the 1G received higher perceived social
support in compared with the CG since they were motivated and supported throuh
empowerment during the program through monthly meetings via conversations,
educational sessions, companionship, practical issues as well as personal issues like
psychological support in cases that a spouse passed away. In addition, the research team
got in touch with the patients by telephone once a month and patients could call a
member from the research team for information or seek for help whenever they needed.
Caregivers were also invited in the meetings and got support and could be involved in
the program. Social support was quided by nurses through supportive care, which may
lead in improvement of self-care management and adopting healthy behaviour, through
the involvement of both; the patients and their family/caregivers (Sayers et al., 2008). In
the current study there were lots of missing values in the MSPSS and this was because
the tool was not used in the pilot study of the ‘SupportHeart” from the baseline, in first
month and in three months. Then it was considered important to be used in
‘SupportHeart’ RCT, since patients with enough perceived social support, feel confident

in dealing with the complex factors related to chronic diseases (Sorensen et al,. 2009).

10.4 Anxiety and depression

In the current study at three months after the intervention, six months, and in one year
the 1G had lower emotional distress compared to the CG. At one year after the
intervention p<0.001 in all the dimensions of the tool. The multilevel model for the
effect of the intervention on the HADS in the overall emotional distress and the Linear
Mixed Model results, did not show any statistically significant effect of the intervention,
at any of the time points after the intervention (p > 0.05) at the dimension of anxiety and
at the dimension of depression (p=0.004) perhaps due to the confound factors but
clinically a declining trend was observed three months after the intervention. Previous
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studies had shown that exercise and cognitive behavioural therapy might improve
symptoms of anxiety and depression as well as the HR-QoL in patients with HF (Gary
etal. 2010, Pan et al. 2013, Tully et al. 2015). In the current study perhaps for the
reduction of psychological stress mempers of the research team could use some
problem-based coping strategies and be ensuring that patients will report any symptoms
and provide the necessary medical information to fix any issue. In the research team,
none of the researchers was sepecialist in psychology or mental issues and in pragmatic
studies, the intervention is better to be delivered from specialists in order to be abe to
find solutions to a problem based on terms that are applicable to peoples’ experiences
and are unique for each individual. More involvement also of the family and caregivers
in the program could helped more to the reduction of anxiety, depression and emotional
distress of the patients because a friendly and supportive environment created between
patients, family/ caregivers, and the members in the research team could reduced any
distress.

10.5 Self-care management of Patients with Heart Failure and Diabetes
Mellitus

Self-care has a leading role for the management of chronic diseases like HF and DM
based on patients’ knowledge, background, capability and concerns (Ekman et al 2011,
McMurray et al 2012). Demands of self-care are extremely increased when patients
have HF and DM, simultaneously (Ha et al., 2016). Comorbidities like DM makes HF
self-care more complicated. Patients must have the apropriate knowlege to be able to
manage the two conditions with anything is related to either HF or DM or both (Graven
& Grant., 2011). A self —care is “the ability of individuals, families and communities to
promote health, prevent disease, maintain health, and to cope with illness and disability
with or without the support of a health-care provider” (W.H.O, 2013).

It is a decision-making process, which involves the choice of behaviors that maintain
physiologic stability (maintenance) and the response to symptoms when they occur
(management) (Riegel & Dickson, 2008). The self-care maintenance refers to a healthy
lifestyle, adhere to the pharmacotherapy and monitor symptoms. Symptom monitoring
is a crucial component into self-care management and it considers decision-making in

response to symptoms. Self-care management is an active process that begins with
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recognizing a change in health, like a shortness of breath or edema, evaluating the
change, deciding to take action, implementing an action like take an extra diuretic dose
and evaluating the treatment implemented (Riegel & Dickson, 2008). Self-care
involves patients be able to adopt strategies to face a symptom and be able to evaluate if
an action helped a specific condition (Jessup et al. 2003, Ha et al. 2016). In the current
study patients from the IG had higher self care attitudes in all SCHFI dimensions
including self-confidence, maintenance and management and the mean dimensions
score (x =63.8 (SD = 7.0) at 1 month were increased compared to baseline in the
overall self-care management. At 3 months the mean ( x = 68.9 (SD = 5.3) dimension
scores of the IG were increased compared to 1 month and at 6 months the mean ( x =

73.4 (SD =5.1) dimension scores of the IG were increased compared to the 3 months.

Patients in the I1G had higher self-care attitudes in all self —care behaviour scales in all
dimensions of the EHFScBS questionaire compared with the CG. The dimensions
included: adherering to recommendations, fluid and sodium management and physical
ativity and recognition of deteriorating symptoms. The EHFScB is used to measure the
effectiveness of education and support for HF patients. At one month, 1G had higher
self-care attitudes in the three dimensions of EHFScBS and observed that the mean
dimensions scores of this group of patients were increasing compared to baseline. At
baseline the mean dimensions score were for the dimension adhering to
recommendations x = 12.3 (SD =2.3), for fluid and sodium management, x = 10.2 (SD
=3.0), for physical activity and recognition of deteriorating symptoms x = 9.9 (SD=2.8)
while at the first month was x = 14.2 (SD=1.4), x = 13.0 (SD=2.1) and x = 12.7 (SD=1.7),
respectively. Possible explanation for this finding may be the time and the context of the
intervention that started from early stage, either before the discharge of the patients or
during the first meeting, and information for preventing and recognizing symptoms
were given right from the beginning of the intervention. The self —care attitudes
continue to be higher in the IG compared with the CG until the one year the
intervention. The educational meetings were permormed every month and patients
could resolve any doupts they had about HF and DM and support given to modify their
lifestyle behavior. The same time patients were able and encouraged to communicate

with HPs whenever they needed to.
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10.6 Physical activity and Health Related Quality of Life in patients with

Heart Failure and Diabetes Mellitus

At first month after the intervention, no difference in the overall physical activity was
observed between the participants of the IG and the CG, except in the dimension of
walking [1G 369 (245), CG 376 (286.1)] but there was an icreases trend in the IG
compared with the CG between a month to six months after the intervention. There was
a difference at three months, six months and one year after the intervention, when the
participants in the 1G had higher overall physical activity compared to the CG [3 months
IG 946(493.1), CG 550.3 (230.3), 6 months 1G 1,162 (641.2), CG 624.7 (242), 1-year
IG 894.8 (353.9), CG 733.2 (32.7)] and specifically in the dimensions of walking and
moderate exercise. In the dimension of walking, there was a statistically significant
effect at three months after the intervention (p<0.001), at six months (p<0.001) continued
up to one year (p<0.001). There was also a statistically significant effect of the
intervention after the three months (p<0.001) and continued up to six months (p<0.001)
at moderate exercise of physical activity. A moderate level of physical activity on the
IPAQ means that patiemts were doing some activity more than likely equivalent to half

an hour of at least moderate intensity physical activity on most days (Craig et al., 2003).

The explanation of these findings was that most of the patients at the beginning of the
meetings had a fear and a lack of confidence to take part in physical activity exercising.
They had the fear of feeling of discomfort during exercising due to symptoms that may
occur during physical activity such an acute event or dyspnea, fatique or hypoglycaemia
(Alosco et al., 2015). Therefore, at the beginning the exercise sessions started with
breathing exercises and beathing techniques they can use in case they experience
anxiety or dyspnea. After one month, patients felt more confidence to perform physical
activity. During the meetings information were given to each patient by the nurses and
physiotherapist specialists, depending on the NYHA stage I-1V or stage A-D they
experience, and all the patients felt willing to perform ecercise. Many of the monthly
meetings took place in a park for walking and patients often required for it and enjoyed
it. Before physical activity, patients were checked for their blood pressure, pulse and
glucose level, especially those who receive insulin, to prevent episodes of

hypoglycaemia during the exercise. Patients had sweet candies with them to face
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hypoglycaemia if it occurred. Physical activity for HF patients with DM is indicated in
the quidelines as significant part of maintaining HR-QoL (McDonagh et al., 2021).

10.7 Diabetes Mellitus and Health Related Quality of Lfe for patients with

Heart Failure

In the current study, patients in the 1G had better HR-QoL compared with the CG in
almost all the dimensions of the ADDQoL at three, six months and one year after the
intervention with exception the dimension of working life, holidays, family life and sex
life. Patients in the IG experienced better HR-QoL in the dimensions of leisure
activities, journeys, physical health, friendship and social life, self-confidence,
motivation, feelings about future, financial situation, living conditions, dependence on
others, freedom to eat and drink anything they wanted (p <0.001) and DM was not found
to affect their HR-QoL. An explanation is given that 33% of the patients were
widowers, so they didn’t have any close personal relationship /sex life and most of them
were pensioners with mean age x =73.9 (SD = 9.1) years old, so without working life.
HF patients with DM may feel fear to get away for holidays because they feel safe to
stay near their doctor or hospital because they fear they could not find any medical help
in case they need it during holidays. During the monthly meetings, patients got the
necessary knowledge and skills with motivation and enpowermnent to be able to self-
manage any issue concerned DM or asking help by HPs whenever needed. The level of
HbA1c showed also that the patients in the IG had significally lower values across time
(one month, three months, six months and one year) compared to C.G (p <0.001). The
levels of HbAlc from 7.1 % (0.5) at baseline falls to 6.9% (0.4) in one year and in the
CG from 7.5% (0.7) at baseline falls to 7.4% (0.6) in a year. Despite the fact that the
level of HbAlc for the CG was higher compared with the 1G from the baseline, the level
of HbAlc in the IG has a declining trend in all time points after the intervention with
differences between the two groups.At baseline the level of HbAlc in the IG was 7.1
(0.5) and in the CG 7.5 (0.7), at three months in the 1G was 6.9(0.4) and 7.5 (0.7) in the
CG, at six months 6.9 (0.3) in the 1G and 7.4 (0.7) in the CG and in a year 6.9 (0.4) in
the IG and 7.4 (0.6) in the CG. An explanation of this, may be the fact that the
intervention was continuous and was target on special issues regarding sugar free diet or

exercising, which help to control glucose levels despite the results of the systematic
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review that showed DM patients give more priority to control HF symptoms and not
hyperglycaemia (Philippou et al., under review). Observational studies suggest that
moderate glycaemic control may be the goal for patients with DM and HF (Elder et al.,
2016). Although studies consistently demonstrated a progressive increase in the risk of
incident HF or HF hospitalization with rising HbA1c more than 8%, 9% or even 10%.
(Blecker et al. 2016, Skrtic et al. 2017). Indeed, some studies shows that the HF event
rates were higher, when HbA1c levels, fell below 6% (Skrtic et al., 2017). Elder et al.
(2016) supports that the association between HbA1c and mortality among patients with

HF is consistently U shaped, with the lowest mortality in patients with HbAlc 7% - 8%.

10.8 ‘SupportHeart” Management Program and Morbidity and Mortality of

patients with Heart Failure and Diabetes Mellitus

Previous studies have shown a reduction of 50% in HF re-admissions and 20% in
mortality in HF patients who were involved in HF management programs, but results
are controversial (Lambrinou et al. 2012, McDonald 2014). Mortality reached 10% and
25% of patients after an acute event and patients will be readmitted within the first
month after discharge (Discroll et al., 2016). Some reports support that various factors
are responsible for the increased one-month readmission rates, including elevated
NYHA classification and treatment with beta-blockers, loop diuretics, thiazide, or
nitrates (Aizawa et al,. 2015). Bradford et al. (2016) refer that retired and/or disabled
patients had one or more ER visits in the last 3 months and stay in hospital more than 5
days at discharge (Bradford et al., 2016). In the current study, acute events had lower
rate in the IG. Acute events were either readmissions due to fluid overload or ER visits.
In fact at the period of recruitment to one month, there were 3/65 (4.6 %) acute events
in the CG and 2/56 (3.6%) in the IG. After a month and until three months time point, in
the CG more acute events were observed [7/61(10.9%)] compared to the 1G [3/52
(11.5%)]. After three months and until the sixth month time point, in the CG were
observed more acute events [12/61(19.7%)] compared to the IG [6/52 (11.5 %)].
Between six months to one year was observed 8/58 (13.8%) acute events in the CG and
no any acute event in the IG [0/49 (0.0%)]. There was no significant diferences in the

mortality across the two groups (p » 0.05) at all time points and the largest different
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observed between three to six months after the intervention, where 3/61 (4.9%) deaths
were observed in the CG and only 1/52 (1.9%) death in the 1G. When considering both
acute events and mortality after three months and until six-month time point, in the CG
[9/58 (15.5 %)] were observed more acute events and deaths compared to the 1G [1/49
(2%)] (p=0.02)].

The fact that no patient had any acute event (readmission or ER visit) at the time
between 6 months to one year in the IG, perhaps was due to the close monitoring during
the program and the knowledge patients had about the early recognition of
decompensated symptoms. Kalogirou et al. (2020) support that important issues that a
management program should contain, include the knowledge and understanding of HF,
self-care, self-efficacy, family and caregiver involvement, psychosocial well-being, HPs
support, and technology use. All the above components were involved in the current
program for patients with HF and DM and more results are expected from the
involvement of family/caregivers and smart watches usage, in the RCT program
‘SupportHeart’. The current supportive management program for HF patients with DM-
part of the RCT ‘SupportHeart’- was the only programme that was running during the
two years of the pandemic of COVID-19 where the communication with the patients
continued through DHT (phone calls or via viber) so the patients and the members from
the ‘SupportHeart’ team, could ‘see’ each other and the communication and the

interaction was more effective.

10.9 Limitations of the study

The current study has some limitations that need to be considered. This study is a
secondary analysis of the RCT ‘SupportHeart’ that studied patients with HF, so the
randomization could not be achieved for the particular group of patients (HF patients
with DM); therefore, some differences that exist between the 1G and the CG at baseline
are justified. None of the patients in the study had NYHA | since most of the
participants recruited from hospitals and this proves that patients with NYHA | are
mostly misdiagnosed and this should be considered in future studies since the
‘SupportHeart’ program can improve the HR-QoL from the early stages of the HF

trajectory. This shows the need for new RCTs with a sample exclusively with patients
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with HF-DM considering more clinical characteristics; the duration of diabetes, the
insulin or oral antihyperglycaemic therapy, the body mass index (BMI) and other
clinical characteristics that may affect the HR-QoL of HF patients with DM. The study
sample did not represent all patients with HF-DM due to the exclusion criteria that were
set, since patients with dementia or any kind of mental illness, patients under
hemodialysis and patients tranfered to nursing homes after discharge, were not included
in the current study. Also patiens from rural areas where not considered to the sample.
Finally, this study was based in pragmatic methodology and pragmatic trials do not
most of the times have constraints on patients and clinicians; between parients and HPs
from the research team created a ‘bond’ and a relationship since they focused on
patients needs and was patient — centred; but this may lead to inconsistent or missing
data (Sox & Lewis, 2016).

11. CONCLUSIONS
The current study is the first study that studied the HF-DM population and introduce

supportive care in the management of HF patients with the comorbidity of DM.
Supportive care found to be important factor for HF-DM management programs. The
study was effective regarding HR-QoL, self-management, knowledge and patients’
adaptation of the knowledge as a health care behavior, perceived social support in the
dimension of exercise tolerance, and morbidity and mortality for the population of HF-
DM patients. The current study is a subanalysis of the ‘SupportHeart’ program, based in
pragmatic methodology design, on the ‘real world’ and on the ‘real needs’ of HF
patients with DM focused on a patient-centred approach that was missing from previous
studies and previous management programs. Future studies should be focused on the
population of HF-DM patients and access and apply supportive care management
programs in a long-term duration for HF-DM population with the scope to icrease their
HR-QoL, reduce acute events and make patients actively participants in the

management of their chronic conditions, in a continues and long-term support.
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12. THE CONTRIBUTION TO CLINICAL SETTING AND FUTURE
RECOMMENDATIONS

There are no any management programs until now, for the population of HF-DM patients
that applied in clinical settings. The already existing management programs applied for
HF population aiming to improve the HR-QoL of HF patients and most of them are
encouraging but still, the main reason of decompensation is no adherence to the therapy
and lots of patients feel are not supported enough. This study that was based in pragmatic
methodolgy, could be easily applied in general population, sinse it did not use specific
strategy like other clinical trials, but has an individualized patient centre - approach based
on each need of the patient that differs in each time point and for each patient.
Therefore, there is a need for supportive, not only HF patients but also HF patients with
the largest comorbidity of HF, DM through better communication and education so they

can be able to manage their condition.

The Health Care Systems nowadays, have to deal with various challenges like the
NHS, which was a successful and productive health care system the previous decades in
UK, and is threatened nowadays and is under a huge pressure for various reasons.
Therefore, a change is needed and a different approach on managing chronic diseases
must prioritized. Supportive care management programs based on early support, on
close and continuous follow-up, through the empowerment of the patients can empower
them in actively take part to find solutions, to cope with their chronic illnesses, achieve
long-term improvements in their HR-QoL, and decongest Health Care Systems. This
program could be implemented in the Health Care System in Cyprus for HF patients
with DM as well as for other chronic illnesses, based on a patient-centred approach.
Therefore, future research is of great importance to be held in HF-DM population,
evaluating the effectiveness and implementation of such supportive care management

programs in this group of patients with the scope to improve their HR-QoL.
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Supportive care may have significant input into the treatment of
patients with heart tailure (HF). Support, understanding and being
treated as a whole and unique person are vital for patients with HFE In
order to develop a person-centred program, it is important to know
patients’ needs from their perspectives. The aim of the current re-
view and meta-synthesis was to explore the needs of patients with
HF from their perspective. A qualitative review was conducted using
the keywords: ("needs” OR "need”} AND ("heart failure”) AND {"qual-
itative” in four databases. Pre-defined inclusion and exclusion cri-
teria were set. The ‘Consolidated criteria for reporting qualitative
studies’ item checklist was used to assess the research methodolo-
gies of the included studies. A "thematic synthesis” methodologi-
cal approach was used: (1) Line by line coding of the findings from
primary studies. (2) The resulting codes were organized into related
areas thus building descriptive themes. (3) Analytical themes were
developed. Eleven articles were included in the present review, The
results from the meta-synthesis extracted five different categories
covering patents’ needs: Self-management, palliative care, support-
ive care, social support and continuing person-centred care. The
need for continuing empowerment and support to meet those needs
was also identified, revealing the core theme: 'Wind beneath my
wings" The meta-synthesis quotations highlighted the necessity for
dynamiec and interactive continuing person-centred care focusing on
the ongoing patients’ needs through the HF trajectory. Giving more
emphasis to the human dimension and holistic approach of patients
with HF. along with cardiology medicine development might be a
key factor in improving clinical outcomes and health related quality
of tife,

Keywords

Heart failure; Needs assessment; Patient-centred; Person tentred; Qualitative
research

1. Introduction

Heart failure (HF) is an important healthcare problem,
and is associated with high morbidity and mortality rates
[t]. Patients experiencing HF frequently have poor health re-
lated quality of life (iIR-QoL}, even when treated with maod-
ern evidence-based therapies [2, 3]; such as HF management
programs, new pharmacotherapy approaches such as ACE-

Rev. Cardiovasc. Med. 2021 vol, 22(3), 853-864
®2021 The Author(s), Published by IMR Press,

inhibitors and b-blockers, sacubitril/valsartran, and a com-
prehensive approach to patient care. HF often exists with
other chronic diseases, especially in older patients, resulting
in complex co-morbidity conditions [4]. HF affects 6-10% of
the population aged 65 years old and over in the US, estima-
tions have indicated with will increase to 25% of the popula-
tion by 2030 {5-7]. It is also associated with high health care
costs and reduced patient HHIR-QoL {2, 7, 8].

Progressive physical decline in advanced stages of the dis-
ease has been well documented, with distinct trajectories de-
scribed for people with different progressive illnesses (9, 10].
As HF is a progressive syndrome, individuals usually expe-
rience physical and psychosocial issues, resulting in complex
needs from the time of diagnosis until the end of their life
[11]. Bach exacerbation may result in death, and if the patient
survives many such episedes, he/she will experience a grad-
ual deterioration in health and functional status [12]. An in-
dividuals’ complex needs, comorbidities and symptom sever-
ity under an unpredictable trajectory creates palliative needs
from the early stages [12]. Even though such issues should be
addressed, palliative and end-of-life needs for patients with
HF are often under-recognized and under-addressed [13, 14].
The notion of “total pain”, has been applied to the experience
of having HF and therefore includes spiritual pain in which
there is a lack of inner peace and personal integrity [15]. Psy-
chosocial needs for patients with HF include empathy, coun-
selling, independence on several factors including financial
matters, support to fulfill family and social roles also the need
to repair their sense of self where it has been disrupted by the
syndrome [16].

People with HF not only experience losses in physical
function but must also live with a variety of changes in their
emotional, cognitive, social, economic and spiritual domains,
which can result in a decline in their quality of life, Each
patient has their own individual experience which can vary
from patient to patient, it is usually unpredictable but invari-
ably impairs his/her HR-QoL. At the same time, the literature
shows that there are common aspects between these experi-
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ences [17]. Even though evidence exists for successful man-
agement programs that improve HF-related outcomes [18,
19), including readmission rates [20], testimonies from pa-
tients may show differing results {qualitative studies). Qual-
itative studies have already been carried out to explore the
needs of patients with HF [4, 16, 21-28]. What is lacking
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in the literature, to date, is 2 summary of those needs which
are related to topics in order to develop a comprehensive
overview of patient needs, thus affording the opportunity to
design a person-centred approach to care provision. A quali-
tative meta-synthesis provides the opportunity to intergrade
and synthesize the literature published to date, thus guiding
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clinical practice and future research. In addition, the results
of a meta-synthesis can help health professionals (HP) de-
velop interventions focusing on the patient’s true needs and
expectations whilst also enabling then to detect vital aspects
of the patient experiences that are currently not being ad-
dressed.

In order to develop a person-centred program, it is impor-
tant to know what patients’ needs are based on their own per-
spectives. This will contribute towards developing person-
centred management programs, For people with HF, sup-
port, understanding, receiving comfort, and being treated as
a whole and unique person are vital [23, 29]. These could be
offered to a patient through supportive care as the “care that
helps the patient and people important to them to cope with
life-limiting illness and its treatment — from before diagno-
sis, through diagnosis and treatment, to cure or continuing
illness, or death and bereavement” [30], which aims to im-
prove their HR-QoL [31]. The aim of the current review and
meta-synthesis was to identify the needs identified by patients
with HF.

2. Methods

A literature review was conducted using a qualitative
methodology. Zimmer ef al.,, (2006) [32] stated that meta-
synthesis involves the process of comparing, translating and
analyzing the original results that leads to the generation
of the new interpretations. Initially, a systematic review
of the literature was conducted. Two researchers under-
took the searches using the keywords: {"needs” OR "need’)
AND (‘heart failure”) AND (“qualitative”} in the PubMed,
CINAHL, PsycolNFO, and EBSCO databases, with outputs
published prior to, and including, December 2019. The re-
searchers screened the titles of the articles retrieved and iden-
tified the potentially relevant publications. The eligibility of
the relevant abstracts was examined separately by the two
authors, who both reviewed all abstracts, The two authors
used standard pretest selection forms, independently, to as-
sess eligibility. A third auther was involved to reach consen-
sus when necessary.

The inclusion criteria for the selection of the articles were
standardized. Articles needed to use qualitative methodelogy
involving patients with HF, and have explored patient needs
from a patient perspective. Articles had to be published in the
English language, Articles involving carers/caregivers were
included in the review only where the patient results were
presented separately. Exclusion criteria were defined as: arti-
cles including populations other than patients with HF or ar-
ticles not presenting results for patients with HF separately,
articles focusing on the patients’ experience or perspectives
generally related to HF but not related to their needs, and
studies exploring caregivers and/or family needs, The search
yielded 518 articles from which 29 duplicates removed, a fur-
ther 447 papers were excluded after the titles and abstracts
of the articles had been reviewed, The remaining 42 arti-
cles were assessed for full eligibility, and 11 publications were
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found to fulfill the inclusion criteria and were therefore in-
cluded in the systematic review and meta-analysis (Fig. I).
The main figures pertaining to the studies included are sum-
marized in Table 1 (Ref. [4, 16, 21-28, 33]).

The methodological quality of the included articles was
assessed using the ‘Consolidated criteria for reporting qual-
itative studies’ (COREQ) item checklist {(Supplementary
Tables 1,2) [34]. This was conducted in order to gain an
overview of the methodological quality of the studies in-
cluded. No study was rejected due to Jow methodological
quality. The checklist consists of 32 specific items for report-
ing qualitative studies and includes generic criteria that are
applicable to all types of research reports. The criteria in-
cluded support researchers to report upon important aspects
of the research team, study methods, context of the study,
findings, analysis and interpretations. The methodological
assessment of the included studies is shown in Supplemen-
tary Tables 1,2,

In order to verify the validity of the interpretation within
the texts, a “thematic synthesis” methodology was used to un-
dertake the current meta-synthesis [35]. This method is a
three-step process: (1) Free line by line coding of the findings
of the primary studies. (2} Free codes extracted were then or-
ganized into refated areas to build descriptive themes. (3) An-
alytical themes were developed [35, 36]. The first step, line by
line coding of primary results, was conducted independently
by five researchers, Researchers gave one code in each ini-
tial patient quote. The resulting descriptive themes, with 2
representative initial quote, are presented in Table 2 (Ref.
[4, 16, 21-28, 34]). Additional information for all quotes
from the primary studies, and their assigned codes, are pre-
sented in Supplementary Table 3.

In the next step, ‘new” codes were created to capture the
meaning of the groups from the initial codes. This step of the
methodology enabled the codes produced to be comparable.
A draft summary of the findings organized by the descrip-
tive themes produced was written by one of the researchers,
then reviewed and revised by all of the researchers. Then, the
researchers worked together to capture all of the linkages be-
rween the themes produced. A “map” was created, as shown
in Fig. 2, with two themes and five sub-themes, to enable de-
velopment of the final model. The researchers located sim-
ilarities, then proceeded to group the codes into descriptive
themes.

The final stage consisted of the researchers going beyond
the systematic synthesis of primary studies, by interpreting
the findings and results in a critical way. They started think-
ing the descriptive themes produced, first independently and
thereafter as a group, which concluded in merging of the
themes, which concluded with the production of five "new”
themes, The “new” themes were created to combine similar
needs which had emerged from the meta-synthesis. For in-
stance, palliative care was the umbrella term for: pain relief,
symptom relief and end of life care. This ‘new’ term/theme
was created to cover all three themes. In this last step, the fi-
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Table 1. Articles included in the meta-synthesis.

Author (Year) Aim Participants Main findings
Country
Cortis and To explore the experiences of older N = 10 Four main themes:
William {2007} adults with CHF and gain a deeper  50% males 1. Experiences of living with heart failure
UK {21} understanding of their palliative and Years of age (range} a. Symptoms
supportive needs and the value of  80-90 yrs old b.  Loss of independence
possible interventions. NYHA class: -1V c.  Physical, psychological and social isolation
d. Loss of self-esteem and self-worth
2. Ways of coping
a.  Stoicism and acceptance
b.  Perception of heart failure
3. Constraints to coping
a.  Not being a burden
b. Esxpectations of care
4. Developing resources for coping
a.  Self-help and adaptation
b. Seeking reassurance
Harding et al.  Fo penerate recommendations for N =20 Five main themes:

(2008) UK (22]

Bekelman et al,
(2011) [33]

Andersson et al,
(2012) SE 23]

Gerlich et al.
(2012) DE [24]

Baudendistel ef
af. (2015) DE
(28]

Klindtworth et
al. {2015) Ger-

information to CHF patients and 80% males
their family carers, in line with UK. & age =69
and International policy guidelines.

70% NYHA 111

LVEF mean 34% - 8.33%

Fo learn about patients’ and their ~ N =33

family caregivers major concerns  (E0F/23M)
and needs and to explore whether £ age =59 yxs
and how palliative care would be NYHA -1V

useful to them, EF mean = 31%

To describe how people with HF ex- N = 11 participants
perience support in Swedish primary (6F/5M}

healthcare. & age = 77 yrs old

To explore the needs and experi-
ences of older patients with advanced 50% males
& age = 84.5 yrs old

N = 12 participants

HF in Germany.

To explore patient perspectiveson N = 17 participants
guided treatment of HF across mul- {5F/12M)

& age =71.5 yrs old
{BF >35%)

tiple health care sectors.

To understand how old and very old N = 25 participants
patients perceive advanced heart fail- & age = 85 yrs old

CHF symptoms and management
Disease progression and future care

L.

2.

3. Living with inadequate information

4. Barriers to effective information provision
5.

Recommendations to improve information provision.

Six main themes:

Major concerns and needs

Physical aspects of care

Psychological and psychiatric aspects of care
Social aspects of care

—

Future of illness

LS

. Structure and processes of care
Four main themes:

1. Being abandoned

2. Lack of information

3. An absent diafogue

4. To develop strategies on one's own
Three main themes;

1. Understanding of illness and prognosis
3 Information needs

b.  Source of information

c.  Dealing with prognosis

2. Health care services

2. Hospitals

b. In the community

c.  Finanees

3. Social life

a.  Social activities

b

Communication about illness with family, friends and neighbours.

Five main themes:

1 Quality of health care in general

2 initial evaluation — establishment of diagnosis
3.  Treatment and professional advice

4. Follow-up

5.  Coordination of care

Two main themes:

A.  Patient understanding of disease and prognosis

many (4] ure and to assess their medical, psy- {14F/11M) 1 Dealing with advanced heart failure and ageing
chosocial and information needs at  {NYHA 11I/1V) a. Perception of heart failure
the end of life. b. Adaption to changing conditions
856 Volume 22, Number 3, 2021
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Table 1. Continued.

Author (Year) Aim

Country

Participants

Main findings

Ross et al,

To identify the spiritual needsand N = 16 participants

(2015) UK (27] spiritual support preferences of end- {7F/9M)

stage heart failure patients/carers & age =73 yrsold
and to develop spiritual support NYHA IV

guidelines locally.

Yu etal (2016) To explore the underlying percep- N =26

CN [26}

Kristiansen et
al. (2017} DK
[25]

tions of information needs from the (11F/15M)
HF patients themselves.
NYHA II-IV

To identify the learning needs of pa- N = 16
tients with HF and ascertain what  (4F/12M)

they emphasize as being importantin Years of age (range) 47-78

the design of an educational website yrs old
for them,

¥ age=58.62 yrscld

¢, Appraisal of quality of life

d. Information regarding life

2. Dealing with the end of life

a, Value and worthlessness in old age
b. Preparation for death

Delivery of health
Perceptions regarding care
Appropriateness of medical care
. Continuity of care

Do e

Interpersonal relations

a. Interaction in the process of care

b. Specific aspects in physician-patient interaction
3 Meaning of family

Two main themes:

1. Experience of healthcare and effects of the illness
a. Love and belonging

b Hope and coping

¢ Meaning and purpose

d.  Faith, believe and existential issues

2. Spiritual help/support

a Home visiting service and telephone access
b. Care-coordinator

< Voluntary Organisations

d. Supporting carers

Five nrain themes:

1. Living with inadequate information

a.  Poor understanding of HF

b, Inadequate knowledge of medication

¢ Uncertainty about coping strategies

2. Content of information needs

a.  Risk factors

b.  Medication

¢, Disease management strategies

3. Motivators for information learning

Desire to improve their current health condition

]

Obligations towards other family members

¢.  Maintaining hope for the future

4, Barriers to information acquisition

a.  Economic concerns

b. Geographical inconvenience

¢, Material-related and patient-related factors

d.  Little communication with health professionals
5. Preference for information deliver

Direct ¢ ication with health pr ional

a
b. Written materials
¢ Theinternet

d, TV programs

e. Newspaper

Four main themes:

1. Learning needs experienced by patients between follow-up visits

Anxiety and uncertainty as dsiving forces for learning

2
3. Managing my condition
4. Managing my daily lite
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Table 1. Continued.

Author (Year) Aim
Country

Participants

Main findings

Namukwaya ¢t To describe patients” experiences of N =21
al. (2017) UG their illness, their perspectives of 71.4% females
[16] their multidimensional needs and

what they and their HPs want to be  yrs old

improved.

Years of age (range) 18-70

Five main themes:

L

Physical needs

a.  Need to control symptoms and for cure
6. Information needs

7.  Psychological needs

Need for reassurance

L 4

Need for empathy

Need for attaining life goals and live a normal life
Need for counseling and emotional support
Spiritual needs

Need to maintain hope

T r oo

Need to find the meaning of their illness and for spiritual support
Need to re-establish a sense of purpose

Need to feel cared for and to be treated with respect

Social needs

Need for independence and for having control

L

Need for practical help and companionship

¢.  Need to fulfill family and social roles

nal themes were developed covering all topics related to the
needs of patients with HF, as identified by the patients them-
selves. The final themes produced were: continuing person-
centred care, social support, supportive care, palliative care
and self-care management. In addition, all of the discus-
sions between the researchers revealed the need for continu-
ing support of the patients in order to be able to cope with the
needs arising throughout the HF trajectory; and that is how
the core theme “Wind beneath my wings’ arose {Fig. 3).

3. Results

From the systematic review eleven studies were assessed
as eligible and were included in the present review and meta-
synthesis. Through the three-step process of the thematic
synthesis one core theme (namely "Wind beneath my wings’},
and five main themes were revealed: continuing person-
centred care, social support, supportive care, palliative care
and self-care management, A description and relevance of
the core theme, and each of the main themes, is listed below.
3.1 Core theme: wind beneath my wings

Researchers identified the mechanisms to meet patient
needs, extracted from the literature review and meta-
synthesis, that covers continuing empowerment and support
illustrated by the core theme: “Wind beneath my wings'. The
results also showed five different categories to cover patents’
needs, which interacted with each other: Self-management,
palliative care, supportive care, social support and continuing
person-centred care (CPCC).

“[...] T would like to know, what the problem is. I would
like to know, what treatment I need which one I should em-
phasize” [16].

All themes are correlated between each other as shown in
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Fig. 3, starting from the self-care management and ending up
with a continuing process, with the patient in the centre,

3.2 Main themes
3.2.1 Self-care management

Self-care is the cornerstone of HF management, Self-care
comprises of adherence to behaviors, such as maintaining a
low sodium diet and medication regimen, as well as symp-
tom monitoring (self-care maintenance) to maintain physio-
logical stability and response to symptoms when they occur
(self-care management) {37].

“{...] How to protect myself and avoid risk factors [...] As
long as I have ways to obtain the information, Thope I can get
as much information as I can” [22].

3.2.2 Palliative care

Palliative care for patients with HF has a dual role by
both treating symptoms and ensuring that patients’ treatment
plans match their values and goals [38, 39]. According to
WHO [30] palliative care provides care in the relief of pain
and other distressing symptoms; affirms life, and regards dy-
ing as a normal process; intends neither to hasten nor post-
pone death and offers a support system to help patients live
as actively as possible until they die. This holistic approach
also addresses the psychological and spiritual aspects of pa-
tient care and supports families and informal careers during
the illness and into bereavement.

“This made me feel sick, uncomfortable. If you see what
..Is this your last hour? [...}” [24].

3.2.3 Supportive care

Supportive care is necessary throughout the HF trajec-
tory in order to manage physical and psychosocial issues, and
comorbidities, to preserve or improve QoL for patients and
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Fig. 2. Second step of the meta-synthesis: free codes extracted with all possible linkages between the themes.

their families [38). Supportive care should be responsive in
changing patient’s needs, especially during times of increased
vulnerability, such as after hospital discharge. Supportive
care in HF comprises of four different components; commu-
nication, education, symptom management, and psycholog-
ical and spiritual issues [40]. Thus, the four above compo-
nents created the “new” theme entitled ‘supportive care’.

“[...] it's good when you have someone who looks after
you [...] I do not want too much care [...] too much respon-
sibility” {4].

Supportive care is “the care that helps the person and peo-
ple important to them to cope with Life-limiting illness and
its treatment—from before diagnosis, through diagnosis and
treatment, to cure or continuing illness, or death and be-
reavement” [40].

Volume 22, Number 3, 2021

3.24 Social support

Social support is a multi-faced concept that positively
influences disease-related outcomes in multiple chronic ill-
nesses, including HF {41, 42].

“I don’t meet people [...] very very lonely. Very very
lonely” [23].

“l am worried I do not have someone to live with. I live
here alone no one even to make me a cup of tea” {16].

Four types of social support have been found to influ-
ence disease-related cutcomes in patients with HF, including
emotional support, instrumental/tangible support, informa-
tional support, and appraisal support [42]. Social support dis-
tinguishes between informal and formal. The former refers
to family members, friends, neighbors, and others, while the
latter refers to professionals/public services [43].
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beneath

Fig. 3. Final themes covering all topics related to patients with heart failure needs.

3.2.5 Continuing person-centred care

CPCCis advocated nowadays as a key component of effec-
tive illness management {44, 45]. Giving the patient the op-
portunity to introduce her/himself as a person in the form of
an illness narrative is the starting point in creating a collabo-
rative, egalitarian provider-patient partnership that encour-
ages and empowers patients to actively take part in finding
solutions to their problems [44].

“No, no, nothing about that at all. Just this great stream of
medicines, between puffs and pills.” [18].

“I suppose they do (explain symptoms) but it hasn’t pene-
trated.” [18].

“What they explain (to) me, I forget.” [18].

“f...] But who is going to explain it to me so that I under-
stand? I haven’t met anyone yet who can do that.” [20].

4. Discussion

‘This meta-synthesis provides an illustration of some of the
needs that occur in the lives of patients with HE. The main
themes, discovered from the results, covered patients’ needs
depended upon fluctuations occurring in the illness trajec-
tory, patients’ functional status and illness severity [38]. Al-
though these revealed themes have already been reported in
previous studies as important aspects in HF management, the
new input highlighted here is that they come directly from
patients with HF themselves, and the challenge is now to find
mechanisms to respond to them in an ongoing process.

The current meta-synthesis provides information focus-
ing in two aspects of HF management. Firstly, the impor-
tant active role of the patient being the protagonist in dealing
with his/her iliness, and secondly the results highlighted that
the actions of all the mechanisms of disease control needed to
reach the patient with HF and his/her needs.

Either way, the results remain the same, health care pro-
fessionals (HPs) should consider all of these aspects, and in
collaboration with the patient find ways of addressing their
specific needs. Each person is unique and has a different per-
ception of his/her life, even when experiencing similar situ-
ations of uncertainty and restriction with others {45]. Thus,
the key solution remains person-centred care. Ekman et al.
(2011} {44] refers to giving the person the opportunity to
present her/himself as a person in the form of an illness nar-
rative as a starting point for bujlding a collaborative, egali-
tarian provider (care and treatment expert)-patient (person
expert) partnership that encourages and empowers persons
to actively take part in finding solutions to their problems.
“Wind beneath my wings” is the role of the HPs (the wind),
who encourage patients (the wings) to take part in their care,
to control and take decisions for their own health and HR-
QoL. Patient empowerment helps increase patient awareness
as well as encouraging mutual trust and open communica-
tion between patients and HPs [46]. Following HF patients
in a closer manner, checking limitations and ensuring that
changes which frequently occur are identified, especially in
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Table 2. Developed of themes.

Codes

Description

THustrative quotes

Individualized care

General information

Information for medication

Information for HF disease

Continuing education

Individualized education

Communication

Empowerment

Psychological support

Empathy

Spiritual needs

Need for independence

Management of therapy

Formal social support

Financial support

Patients asking for care based en each
conditions, abilities, needs, routines, and
goals

Patients asking information for all aspects

Patients asking information regarding
medication
Patients asking information regarding HF

Patients seeking resources of information
related to HF

Patients asking for education depending
the need of each one, their preferences

znd special abilities

Patients asking to communicate better

with health professionals

Patients asking to support them provid-
ing them with what they need to keep go-

ing

Patients asking for support regarding psy-
chological issues

Patients asking someone to understand
their emotions and imagine what

someone else might be thinking or feeling

Patients seeking support regarding deep

feefings and beliefs of a religious nature

Patients express the need to be indepen-
dent regarding daily tasks

Patients seeking ways to manage with all

actions related to the therapy

Patients seek to be surrounded with peo-

ple {family, friends, services) to support

them
Patients seeking for financial re-
sources/support

“[...] Let them take time to know from the patient what they need” [16]

“[...] it is giving a certain kind of orientation to you [...] things run fairly straight or if you
to let things slide” [28]

“The most important thing is to also let the patient know what is going on [...]" [16]

“[...] ] know nothing about my disease [...] and medications were just given to me” [23]

“I think if you don’t really know about them (medication) youll stop taking them” [21]
“[...] you get too little information [...] what effects they have,” [25]

“I have no knowledge of HF [...} I think it is more serious...] cannot describe it [HF]
clearly.. I really don’t know" [26]

“I did not know [ had it [...] I was atmost shocked” [23]

“I need a website where I can search for different symptoms and someone to talk to.” {25)
“[...} it could be Tike a space for patients’ opinions or experiences” [25]

“I'd like them to explain more in English to me exactly the reason why this isn't working,
that isn't working, .. reasons for and why they are giving me that particular tablet” [22}
“...) 1 bave presbyopia [...] I cannot understand [the written matexials] if the materials [...]
the materials should be easy to understand” {26]

“[...] T would ltke to know, what the problem is. 1 would like to know, what treatment I
need which one I should emphasise” (Patient 8, Interview 1) [16]

“A simple conversation with the doctor. So, everything is explained to me, what it is all
about and what is going on” [28]

“I think direct communication with health professionals is better [...] health professionals
are always very busy” [26]

“I needed somebody ta build me back up” [27]

“1...) now I have to plan much more (...} so I find it hard {...] you need to go somewhere
where you can rest” {25]

“{...] People need some kind of counselling” [33]

“[...] And you start panicking and it starts mucking up your sleep [...] play on your mind
psychologically” {22]

“The other thing is that they should also put themselves (the HPs) in the position of the
patient especially when they are talking to them [...]" [16]

“[...] Some health care workers are rude, or tough, but this should be changed they HPs
should also put themselves in the shoes of the patient especially when they are talking to
them” £16]

“[...} Most of the (providers) are just there for the medical part. They are not there to ask
how you are really doing.” {33)

“[...} So when I felt overburdened I said to myself if He says T am the way the Fruth and
life and whoever knows this wilk be set free’ so I decided to be saved [...]" [16]

“But I was, well, a bit frightened [...] “Oh my Godl What wikl still be there and remain
when you are dead and gone?” [...] everything is on order {...] that reassures me now” (4]
“Having te depend on others, that's my greatest fear. I never want that to happen, but it
will happen” [24]

“That is my family, they are young. I cannot even wash for them or cook for them when I
want to, that is how it is with this disease [...]” [16)

“ [...] T have to hold back. The heart somehow says: “Stop, don’t overdo it [...]" {4]

“[...] They stop me from walking or running properly, which is actually worse than the
shortness of breath” [4]

“[...} I think it’s more than being able to deal with one specific symptom. The hardest part
is to understand you are going to deal with them all” {33)

“Well, for me my GP is a central person. [...] if [ had another illness, where I do need a
specialist, the GP is still, at feast for me, he js still the key person” [28]

“There is one health care worker [...] So it is not good, they need to be trained” {16}

“[...] this illoess started it is a problem so 1 stopped working [...] 1 would like to eat but the
financial situation does not allow me” {16]

*My biggest problem is poverty {...]” {16}
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Table 2. Continued.

Codes

Description

lustrative quotes

Better health services

Lifestyle modification

Pain relief

Symptom relief

End of life

Patients asking for more organized and
easy access to healthcare services

Patients secking help for altering long-
term habits,

Patients asking for analgesia and be free
of pain
Patients describe symptoms of heart fail-

ure and seeking for help to be relief

Patients seeking for support and care in
the end of {ife taking into consideration

“{...] I live in a place which is not so developed {...] we can only get the information from
the newspaper or TV, the resources are too limited anyway.” {26]

“It is very difficult to get in contact with care professionals in primary and hospital care”
(23]

“[...] Well, for me it was a challenge on acting more relaxed and deing less. In the past I
did very much walking with my wife for hours... this is missing now completely £...]” [28]
“4...] 1am living not only for myself, but also for others £...} | should give up my bad habit of
smoking [...] I need to learn more information, the more the better, to effectively control
it” [26]

“I only want to feel better (...} nothing good [...] I don’t need anything, I can be quite alone.
Pain everywhere” [4]

“[...]"You must absolutely do this” [...] I have often wished that just close my eyes and the
suffering would come to an end {...] It's as someone had put 4 rope around your neck and
is choking you [...] I was gasping for air and could not breathe” [4)

“make each day count [...} live with as little suffering as possible” [26]

"This made me fee! sick, uncomfortable. If you see what .. Is this your fast hour? [...]" [26]
“[...] let it be, My family knows exactly how I think and that’s the way it is" (4]

their preferences

an unpredictable syndrome as HF, is valuable [17]. One of
nurses’ priorities is to get to know the patient and how this
patient copes with the syndrome [45, 47].

It is important that HPs place the patient with HF at
the centre of every care effort and help him/her to address
his/her unmet needs, thus achieving the best possible HR-
QoL [44]. Kane et al. (2015) [17] refer to CPCC as the an-
swer to the management challenges for HF, by incorporating
patient preferences, values, beliefs, illness understanding, ill-
ness experience and information needs. All of the above are
considered within the decision-making processes, encourag-
ing patient engagement and collaborative goal setting. But is
this enough to address the unmet needs of HF patients?

The answer is CPCC in the context of supportive care.
Supportive care could be developed and provided starting
from a CPCC perspective. The concept of CPCC integrates
patient and family preferences and needs into the goals of
care, manages symptoms to the [evel of comfort desired, and
attempts to reduce the burden of illness on both the patients
and their families [48]. In order to undertake this, HPs should
extrapolate the unmet needs of each patient with HF via on-
going processes, as the needs change rapidly depending on the
trajectory of the illness [9]. Therefore before providing sup-
portive care, it is necessary for HPs to assess patient’s needs
and develop a concrete and consistent process that regularly
monitors patients’ with HF needs [44). Supportive care is
multidisciplinary holistic care provided for the patient and
their family alongside the medical treatment(s), from the time
of diagnosis aiming to prolong life and improve HR-QoL, and
continues through into end of life care {49].

Even though a lot of successful management programs
and therapies have been developed for HF patients, evidence
show that people with HF frequently lack HR-QoL [20], and
do not always feel that HPs respond to their needs {44]. Con-
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tinuous supportive care throughout the illness trajectory may
change the perception of the care provided.

5. Conclusions

The meta-synthesis quotations constitute the need for a
CPCC model in patients with HF, that focuses on the ongo-
ing needs of the individual and adapt as the needs change ac-
cording to the passage of time, the evolution of his/her syn-
drome, their socio-economic factors [50], their environment,
abilities, family and friends environment [51}, the country’s
health care system, the technology and the possibilities of its
application in everyday life and in chronic diseases [52], in
short it is the general supportive care of a patient with HF
across its entire spectrum and range of expressions [33].

More investigation and research is necessary to document
the appropriateness of this care model, and the possible im-
plications for all parties in HF care such as patients with HF,
their families, medical doctors and other HPs, the community
and state parties.

6. Strengths and limitations of this study

Our meta-synthesis has certain limitations. Following
completion of the literature review, the studies which were
included were qualitative studies with limited numbers of
participants, cumulatively from all 11 studies, 190 patients
with HF were involved. It is understandable that the num-
ber of patients cannot be considered as representative of all
patients with HF. However, this meta-synthesis examined
prospects, views and thoughts of patients with HF, and is the
first study to do this within this specific population.

The strength of this meta-synthesis is that the meta-
synthesis teamn comprised of qualified cardiology and HF ad-
vanced nurses and a practicing physiotherapist, all dedicated
to caring for patients with HF throughout the entire disease
trajectory.
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7. Implication to practice

This review gives valuable information for what patients
really need. The results may contribute to further develop
management programs for HF patients, which become more
effective in terms of clinical cutcomes including adherence
to therapies, acute events, HR-QoL, perceived care, and re-
hospitalization.

The use of supportive care in a CPCC management pro-
gram, may tackle obstacles in patient non-adherence and bad
communication with HPs.

8. What's new?

o The present systematic review and meta-synthesis of
qualitative studies explored the needs from the perspectives
of people with heart failure. Those needs have been collected
into groups which reveal the main themes identified from the
meta-synthesis. All needs seem to be present throughout the
entire trajectory of HF, and interact with each other in a way
that they all need to be addressed and not avoided. The out-
comes show it is important to cope with all needs via contin-
uing support.

o Recognizing the need for continuing support of per-
sons with HF emphasizes new implications in practice. It
highlights the dynamic relationships people with heart fail-
ure have with health professionals. Often, it is necessary to
introduce new behaviors to people with heart failure (eg.,
self-management, exercise, adherence to the therapy). And
very often health professionals fail to establish this. A possi-
ble reason for this is that people with heart failure need con-
tinuing support to make all of the necessary changes and to
cope with the needs they describe. If this information is taken
into consideration, the focus in management of patients’ with
HF needs is having the people with HF at the centre of the
care system, and continuously supporting them to establish
all of the aims of care,
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APPENDIX I

‘Adherence to the therapy of patients with Heart Failure and Diabetes Mellitus: a

systematic review’.

Katerina Philippou, Martha Kyriakou, Andreas Charalambous, Nicos Middleton, Vasilios
Raftopoulos, Ekaterini Lambrinou.

Abstract: A comorbidity like diabetes mellitus (DM) complicates heart failure (HF)
self-care management and adherence to the therapy and results poorer clinical outcomes.
This study aims to examine the various factors influencing adherence to the therapy of
patients with HF and DM. A systematic literature search was established in the electronic
data basis PubMed, Cochrane Library and CINAHL using inclusion and exclusion
criteria. The search yielded eight articles. The introduction of empowerment models in
the management of patients with HF and DM made patients more involved in their self-
care management and their self-monitoring behavior and adherence were increased.
Patients with HF and DM during their hospitalization, were less likely to receive smoking
cessation counseling and blood pressure control and experienced longer length of stay.
Patients with HF preserved ejection fraction (HFpEF) and DM were less likely to receive
an angiotensin convertive enzyme (ACE) inhibitor or angiotensin receptor or beta-
blockers and had worse blood pressure (BP) control compared with patients with reduced
ejection fraction (HFrEF) and DM. Effective self-care management of patients with HF
and DM seems to depend on the type and the severity of comorbid conditions and the
availability of effective therapies. Adequate support to patients with HF and DM from
health professionals (HPs) is important, to establish self-management and adherence to

the therapy.

Keywords: adherence to therapy, comorbidity, diabetes mellitus, heart failure
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INTRODUCTION

Previous reviews showed only 50% of persons suffering from chronic diseases adhere to
the recommended therapy [1, 2]. Adherence to the therapy refers not only to the proper
behavior on taking medications, but also to the patient following a proper diet, exercise

and lifestyle changes [3].

HF and DM are strongly linked [4]. The relationship between HF and DM represents
more than just a comorbidity. Each of these two conditions increases the risk for the onset
of the other one and has a poorer prognosis than with either disease alone [5]. Almost half
of patients with HF develop DM as a comorbidity [6, 7, 8]. A comorbidity like DM
complicates HF self-care management and makes adherence to the therapy less possible
[9, 10, 11]. These patients are at greatest risk for rehospitalizations due to complex
problems such as fluid overload, insufficient and glycemic control that could be avoided
or prevented, with better self-care management [12, 13, 14]. HF when exists with DM
requires a complex self-care recommended therapy [11, 15, 16]. Currently, 32-51% of
the hospitalized patients with coronavirus disease (COVID-19) was sufferring from DM
and cardiovascular diseases (CVD). So, is of significant importance for patients with HF
and DM to manage their health status the best possible way and adhere to the
recommended therapy [17, 18]. Even though self-care management strategies are the key
to reduce HF hospitalizations by educating patients on how to manage and monitor HF
symptoms and their comorbid conditions at home, not many patients are found to have

the opportunity for counselling and education [19].

A special focus is given to the comorbidities of HF and clinical recommendations on
the pharmacological therapy of HF and DM [21]. Patients’ adherence and self-care
management can be improved through health education and support [10, 11, 20, 21, 22].
Seems that current management programs are not effective on patients with comorbidities
such as HF and DM [23, 24]. The aim of the study was to systematically review the

factors influencing adherence to the therapy of patients with HF and DM.

217



METHODOLOGY

Study Design

Electronic data basis PubMed, Cumulative Index to Nursing and Allied Health Literature
(CINAHL) and Cochrane Library were used to find studies for the particular topic. The
key words used wereadherence to therapy, ‘heart failure, ‘diabetes mellitus’,
‘comorbidity; in different combinations using the word ‘AND’. The tool ‘similar articles’

of PubMed was also used.

Inclusion and exclusion criteria were predefined. Inclusion criteria were studies
published in English language until the end of August 2023 evaluating factors influencing
adherence to the therapy of patients with the comorbidity of HF and DM. Exclusion
criteria were studies that included populations with other CVD than HF, such as
hypertension or coronary disease, populations with other comorbidities than of HF and
DM, unpublished studies, pilot studies and studies of which the population was children.
At first, two of the authors (KP and MK) separately searched the electronic basis,
screened the titles of the articles found and selected the potentially appropriate ones.
Then, the eligibility of the appropriate article abstracts was assessed by reading the
abstract of reviewing relevant titles. The whole procedure included full consensus, after
detailed assessment of full text documents and the input of a third author (EL) whenever

a query was raised.
Quality Assessment

Two authors (KP and EL) assessed the methodological quality of the included studies.
The studies were assessed using the Effective Public Health Practice Project (EPHPP)

quality assessment tool for quantitative studies [25, 26].
RESULTS

Current search yielded 987 articles. Finally, eight articles were used for the current
systematic review [7, 12, 24, 27, 28, 29, 30, 31]. The study selection is shown in Figure
1.

Overview of The Studies

From the eight studies included in the current systematic review, five originated from the
USA [7, 12, 24, 29, 30], one study was established in Italy [27], one in Germany [28]
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and one in Brazil [31]. All studies used quantitative methodological approach. Details of
the results of the included studies are displayed in Table 1.

Methodological Quality Assessment

The eight studies were assessed to find the degree to which the selected quantitative
studies follow the quality features of selection bias, study design, confounders, blinding,
data collection methods, withdrawals and drop-outs, intervention integrity and analyses.
The EPHPP quality assessment [25] yielded ‘strong’ ratings for 2 /8 [12, 30], ‘moderate’
ratings for 3/8 [24, 27, 31] and Wweak ratings for 3/8 [7, 28, 29] of the eight studies selected
for the current review. More details on the rating of each study are shown in Table 2.

Adhererence, Health Care System and Therapy Related Factors

Patients with HF and DM were less likely to receive smoking cessation counseling (OR
0.89, 95% CI1 0.81-0.98) and blood pressure control (OR 0.81, 95% CI1 0.78-0.84) and to
attain the all-or-none composite measure (OR 0.96, 95% CI 0.93-0.99) during their
hospitalization [29]. In addition, health professionals’ (HPs), found it difficult to apply
measures in patients with HF, with or without DM and control their optimal blood
pressure [7].

Patients with DM were more likely to receive an aldosterone antagonist for reduced
left ventricular ejection fraction (OR 1.05, 95% CI 1.00-1.11), lipid-lowering agent (OR
1.33, 95% CI 1.26-1.41), and influenza vaccination (OR 1.05, 95% CI 1.01-1.09) [29].
The percentage of HF patients with DM that received b-blocker therapy and angiotensin
converting enzyme inhibitor/angiotensin receptor blocker (ACEi/ARB) at the 60-to 90 —
day follow up period was higher than that between HF patients without DM [8]. Patients
with DM and HF with preserved ejection fraction (HFpEF), were less likely to receive
recommended medical regimen, ACEi or ARB or beta-blockers, compared with patients
with reduced ejection fraction (HFrEF) and DM [7,28]. They had also worse blood
pressure control, compared with patients with HFrEF and DM, who received the above

medical regimens.
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Adherence, self-care management and Condition Related Factors

Patients with DM and severe HF were found to have lower self-care management scores,
giving priority in managing their HF and showing DM self-management to have less
priority and effectiveness [24, 31]. Patients with severe HF (classes I11-1VV) and DM were
found to need more support for self-care management activities and care priorities of their
conditions [24]. In contrast, HF patients of classes I and 11 did not show differences on
prioritization and self-care management of the two chronic diseases on physical activity
and diet. HF as a comorbidity and severe and not mild HF, were found to increase the
difficulty for self-care management in patients with DM [24]. Patients with DM2 and HF
are 2.3 times more likely not to follow the medication adherence [31]. Patients with HF
and DM were found to consume more saturated fat, protein, dietary fibers, lower

carbohydrate and higher levels of sodium than HF patients without DM [12].

Adherence, self-care management and Patient Related Factors

HF and DM self-care intervention had effects on improving HRQoL [30]. Patients with

HF and DM in the intervention group improved HF total (p=.002) and physical (p<.001)
HRQoL scores at three months with improvement at six months and improve HRQoL
scores compared with control group at three months(p=.04). There was also improvement
of the health status ratings (p=.04) at six months compared to baseline. The intervention
group also improved the 6 Minute Walking Test (MWT) distance (p=.03) while control
declined (p=.01).The intervention group increased self-reported physical activity between
the baseline and the 6 months (p=.01) [30].

The introduction of the empowerment models in the management of patients with
HF and DM made patients to have more involvement in their self-care management,
which increased their motivation to manage several of their problems raised [27]. Self-
monitoring behavior was found to be increased during the study period with an additional
20%-27% of patients in each condition taking a more active role on the management of
their condition. In addition, patients were taking more action to adopt healthier eating

habits, increase their physical activity and quit smoking p = .01) [27].
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DISCUSSION

This review is the first systematic review that examined the various factors that influence
adherence to the therapy of patients with HF and DM. The factors influencing adherence
to the therapy found in eight studies [7, 12, 24, 27, 28, 29, 30, 31] may be divided to three
categories: a. Health Care System and Therapy Related Factors, b. Condition Related
Factors and c. Patient Related Factors.

a. Health Care System Related Factors and Therapy Related Factors

Health Care system related factors refer to the proper functioning of the health care
system and is one of the factors influencing adherence to the therapy of patients with HF
and comorbid DM. Empowerment models by the HPs in the Health Care System, can
assist patients to arrange their visits with the medical doctors and can give them the
necessary support based on their level of care. A good patient-HPs relationship seems to
improve adherence to the therapy and clinical parameters of patients with HF and DM
who show better control of their conditions [27,32] so they can develop a ‘partnership’
between them with which the patients gradually manage to feel motivated and self-
confident. A good relationship among patient-HPs can help the patients to improve

their intensity of physical training, take more action, quit smoking and adopt healthier
eating habits. These factors may develop the necessary feelings for behavior changes to
better control their health status and their clinical indicators, such as low-density
lipoprotein levels (LDL), body mass index (BMI) rating and blood pressure values [27,
33]. Such management programs may motivate patients to make behavior changes that
can affect their health status. Through motivation, HPs guide patients to find their
confidence, take action, and not just give ready-made answers [34, 35]. Motivational
interviewing emphasizes the humanistic perspective and person-centered approach when
people are normally motivated for further and self-acting development [36, 37]. Person-
centered care is the way to demonstrate how symptoms could be integrated into clinical
practice [37, 38, 39].
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The health care system and HPs must understand better the various needs of patients
with HF and DM adapt health care strategies and provide services to balance both; the
benefits and the risks of the medical recommendations, as well as patients’ preferences
[24,40,41]. The HPs must have specific knowledge and training on managing chronic
comorbid diseases, such as HF with DM. Patients with HF and comorbid DM generally
receive only little help by HPs in setting priorities about self-care management of their
comorbid condition [42]. The introduction of telemedicine or telemonitoring in the
community, may give nurses a new decision-making tool in the immediate follow up of
the chronic patients [43, 44].

Supportive programs by HPs that promote problem solving and develop coping skills,
may develop effective behaviors in patients with HF and DM [45] and increase their self-
efficacy and access to social support [24, 41,46]. Effective management of HF and DM
was the most important factor during the COVID-19 pandemic since DM was found to
be correlated with high mortality, showing how patients with DM are more vulnerable to

infections or other diseases in general [ 17,18].

Therapy related factors is another important factor that influences the adherence to
therapy in patients with HF and DM. The use of evidence-based therapies for patients
with HF and DM must be used for better management of the disease [7] and to reduce
the risk of mortality for HFrEF and HFpEF. Also, guideline-recommended therapies are
fundamental to be followed for HF and DM patients for better control and not only for
patients with HFrEF [28]. HF is a factor that is associated with non-adherence to the
pharmacotherapy in DM2 patients and this can be improved through the screening for HF
and the interventions [31, 47]. The medication adherence measures can be used as
important tool or quality indicator that can improve the performance of health care

providers and contribute to health care services improvement and effectiveness [48, 49].

b. Condition Related Factors

Condition-related factors are strong determinants of adherence and include the clinical
conditions (physical, psychological, social and vocational), the type and the severity of

the disease and the availability of effective therapies [24]. In addition, the impact of the
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condition related factors depends on how these factors influence patients’ risk perception,

the importance of adherence treatment, and the priority placed on adherence [50].

There is the necessity for HPs to inform patients with HF and DM, of the importance
of setting priorities to their DM self-management and keep their glycosylated hemoglobin
(HbAlc) in normal levels, to avoid the hospitalizations [12,13]. Hyperglycemia can
produce many and serious macrovascular complications such as CAD, peripheral arterial
disease and stroke and /or microvascular complications such as diabetic neuropathy,
diabetic nephropathy, and retinopathy [13].These complications lead to the reduction of
the HRQoL and to long-term hospitalizations for patients with DM [4, 12,13].

c. Patient Related Factors

Patient related factors such as patients’ knowledge and beliefs about their illness,
motivation and confidence (self-efficacy) for self-care management and expectations on
the outcomes of the therapy and the consequences of poor adherence, interact in ways not

yet fully understood to influence adherence behavior [14,16,50].

Patients with HF and DM decrease their prioritization for DM management due to the
lack of knowledge and information about their illness and its complications. They also
ignore how the poor adherence affect their outcomes including mortality and
complications [5, 6, 24]. It is common for patients to underestimate the management of
DM because DM usually does not cause acute events like those that HF does, such as
dyspnea [24]; so they pay more attention to the management of HF. This makes sense
since being short of breath is felt, whereas a high sugar is not associated with severe
symptoms. Therefore, a well-prepared HP team is crucial to achieve the best care and
adherence to therapy for patients with HF and DM as indicated by the guidelines and
clinical trials [19]. Motivational multidisciplinary programs should be promoted, in order
to achieve the proper adherence for these patients [10, 12]. A motivational interview
program using the stages of change may increase patients’ confidence and improve self-
care management [22, 51]; patients may be motivated for lifestyle modification e.g.

healthy diet and exercise [27].

The introduction of empowerment models in the management of patients with HF and

DM seem to allow the patients the * partnership model with the HPs and this will help
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them to build their self-confidence and the motivation to make lifestyle modification,
increase self-monitoring and become more adherence to treatment recommendations [14,
27, 36]. HF and DM management programs including patient empowerment and support,
show better outcomes of adherence and help to promote confidence and enhance safety

of chronic patient management at home.

Self-care management is a cognitive and behavioral process which refers to regular
maintenance tasks like being adherent to medications, engaged in physical activity,
following proper diet, monitoring weight gain and management of the symptoms [52, 53].
The educational interventions, which involve patients’ collaboration, seem to be more
effective that the didactic ones in improving glycemic control, lipids and the weight of
the patients. Evidence shows that the involvement of the patients according to their
individual needs, supports the effectiveness of self-care management, in chronic diseases
[21, 22, 54]. Therefore, a comorbidity approach to self-care education like focusing on
behavior approach and developing strategies for maintaining the knowledge about the
two diseases seems to be vital for HF-DM patients and more effective in achieving the

proper adherence to therapy [30,55].
Limitations

Limitations of this review are confounded regarding the sample size of the participants in
the studies. By the observational nature of the studies, unobserved variables may have

been present [29].

When studies are not designed as randomized trials, the unmeasured confounders may
influence the clinical outcomes in comorbid conditions like in patients with HF and DM
[7]. This review could not move forward for meta-analysis due to the heterogeneity of the

studies.

CONCLUSIONS

Still, the main reason of deterioration is no adherence to the therapy and many patients
feel they are not supported enough to do so. Patients with HF and DM are confronting

serious challenges in self-care management of their comorbid condition.
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FUTURE DIRECTIONS

It is important that HPs do understand and recognize those challenges in self-care

management of comorbid conditions and find strategies and ways to introduce

empowerment in the care of the particular population and activate them to participate

more in their health care management especially when ageing of population increases the

prevalence of comorbidities. In addition, the era of the pandemic of COVID - 19 emerged

more than ever and researchers may contribute with interventional studies following

similar methodology and evaluating same outcomes. A well-designed care may give the

oportunity to the persons with HF and DM to enjoy the best possible quality of care.
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TABLES

Table 1. Overview of the studies

Pts without

diabetes
n=28,450

X age = 74,4
yrs

Women (%)

=51,6

X Lver (%) =

38,5

treatment in
hospitalized
pts with HF)

Authors/ | Population Aim Study Results
Publication design/Methods
date/
Country
1. N=48,612 To provide Cohort study -No differences in in-
Greenberg | (Pts with HF |optimal hospital mortality were
et al, 2007, |and DM) medical care & observed, but HF pts with
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T o= The Nondiabetic, P < .0001).
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516 discharge mortality but
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Authors/ Population Aim Study design / Results
Publication Methods
date/
Country
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management
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priorities of pts
with DM
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DM and
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prioritization
and self-

management.

Observational
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(The Health
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and self - management

scores.
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prioritization p=.24
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management ability
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prioritization p=.001
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management ability
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Population Aim Study design Results
SrETS /Methods
Publication
date/
Country
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patient
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both diastolic and systolic

235



booklets and | BP  values (p<0.0001)
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screen shots | measurements.
of the data
fields and
feedback
reports from
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Care
software to
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pt’s home.
Authors/ Population Aim Study design / Results
Publication Methods
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EF<50%
n=824

X age = 67,2 yrs
Female = 28,9 %
EF >50%
n=170

X age = 69,4 yrs

Female =51,2%

or beta-blockers and
had a worse BP
control (p < 0.001).

-In comparison to
patients without DM
the probability to
receive these therapies
was increased in
patients with DM and
HFpEF patients (p <
0.001) but not on pts
with DM and HFrEF.

Authors/ | Population Aim Study design / Results
Publication Methods
date/
Country
5. Cha et|N=116 (Pts | To explore the |Cross-sectional |- Pts with HF and DM had

al, 2012,
USA

with HF
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needs for self-
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affective

factors to
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monitoring and

education in pts

correlation /

A baseline
patient data and
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Patient and
family dyad
intervention to
improve dietary
and medication
taking self-

management

higher rates of sleep apnea,
(45.7%, p=.003) and
depression (43.5%,
p=.046) than those with
only HF

- Pts with HF and DM

were found that they

consumed more saturated
fat (182.89+99.58),
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guidance on
developing
effective self-
management

education

behaviors in pts
with HF,

Demographic
and co-

morbidity were
assessed
regarding age,
gender,
ethnicity,
marital status
etc. The
Charlson
Comorbidity
Index was used
to assess co-
morbid

conditions.

Physical
function was

assessed with
the assessed
with 6MWT

Health care
resource use
was assessed
with a Health
Resources
Utilization

Questionnaire

Previous HF
education
measured with
8 yes/no

questions.

protein (77.00+25.52),
dietary fibers
(16.38+8.90), and lower
carbohydrate

(187.334£81.66) than pts

with HF without DM

- Pts with HF and DM

consumed higher

levels of sodium, greater
than 250 mg each day,
more than those patients
without DM
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Depressive

symptoms were
measured with

the Beck
Depression

Inventory Il

Social support
like the

relationship
with health care
provider
(Health Care
Climate

Questionnaire),.

HF knowledge
was assessed

with a 27-item
scale using
multiple
choice

questions

Medication

taking self-

efficacy and
low sodium

diet self-
efficacy were
measured by
two self-
efficacy scales
derived from
the perceived

competence
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scales
developed by
Williams and

al

Medication
taking
behavior was
measured by
subjective and
objective

scales

Dietary intake
was assessed

with a three-
day food
record
maintained by
the participant
who recorded
all meals and
snacks
including
beverages
over three
days,
preparation
techniques and
details of

condiments
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Authors/ Population Aim Study design Results
Publication / Methods
date/
Country
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USA hospitalized DM on health | study/ smoking cessation
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-DM was independently
associated with longer
hospital stay (p< .001)
but not within-hospital

mortality (p=.111).
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Publication Design /
date/ Methods
Country
7.Dunbar |N=134 To test an RCT/
etal 2015, |(patients with | integrated -The control |-patients with HF and DM
HF and DM) self-care . . .
group in the intervention group
Intervention received improved HF total(p=.002)
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standard HF | and physical (p<.001) QOL
HF and DM and DM scores at 3 months with
educational |improvement at 6 months
brochures and improve QOL scores
with follow |compared with control
up phone group at 3 months(p=.04).
contact
“The -There was also
Intervention improvement of the health
group status ratings (p=.04) at 6
received months  compared to
education/ .
) baseline.
counselling
on HF-DM
self-care . .
-The intervention group
(diet, .
also improved the 6MWT
medications, | .
distance  (p=.03) while
self- .
control declined (p=.01).
monitoring,
symptoms
and physical -The intervention group
activity) with increased self-reported
follow up physical activity between
home visits

the baseline and the 6
months (p=.01).
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and phone
counselling.
Questionaires
for HF and
DM specific
and overall
QoL,
Physical
activity
frequency
and Physical
function
(6MWT), at
baseline, 3
and 6
months.
Authors/ | Population Study Design / Results
Publication Aim Methods
date/
Country
8. Pereset |N=200 The - Cross —sectional study / -The 35% of the
al 2019 exploration of patients who did
cardiovascular not follow the
consequences ~The tests were used: recommendations
Brazil associated Morisky-Green of the treatment
with modified (MGT), were those with
compliance Diabetes the comorbidity
and no- Complication(DC), of HF and DM.
adherence Complexity of
among DM 2 Pharmacotherapy(CP),
in Brazilian MedTake(MT) and
pts
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Auto-Comliance
Test(ACT).

Table 2. Quality assessment components and ratings for EPHPP instrument (Thomas et

al (2004)

COMPONENTS

STRONG

MODERATE

WEAK

Selection bias

Very likely to be
representative of
the

target population

and greater than

Somewhat likely to

be representative

of the target
population and 60—
79% participation

All other responses
or not stated

least 80% of

confounders

79% of

confounders

80% participation rate
rate
Design RCT and CCT Cohort analytic, All other designs
case-control, or design not state
cohort,
or an interrupted
time series
Confounders Controlled for at Controlled for 60— | Confounders not

controlled for, or

not

stated
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Blinding Blinding of Blinding of either

Outcome assessor

outcome assessor | outcome assessor | and study
and study or study participants are
participants to participants aware of
intervention status intervention
and/or research status and/or
question research question
Data collection Tools are valid and | Tools are valid but | No evidence of
methods reliable reliability not validity or
described reliability
Withdrawals Follow-up rate of | Follow-up rate of | Follow-up rate of
700,
and dropouts > 60-79% of <
80% of participants participants 60% of

participants

or withdrawals and

dropouts not

described

APPENDIX 111

‘Guide’ assistant for focus groups

Epotuatoroyio yia Focus Groups

1) Continuing Person -Centred care (CPCC)
2) Social Support

3) Supportive care

4) Palliative care

5) Self- Management
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CPCC
1) Zoppetéyete oI AmoPAcelg Yo TV Oepamevtikny Tpocéyyion; (eappraka, oAloyn
tpoémov {ne, Aoknon)
2) Oa 0éAaTe Vo GUUUETEXETE OTN ANYT] ATOPACEWV;
3) [lwg Ba BéAate va etvar | BepomevTikng Tpocéyyion pe tovg Erayyeipatieg
vyetog; (Yirpovg, VOoNAELTEG KAT)
4) Eyete dhleg avaykeg mov ypetaleote va kahveBovv 1 forfeta; Av var moleg;

Social Support
1) [Toteg vampeoieg Ba NTav fondnTcéc yio ec0c; (KPATIKES, ONUOTIKEG, KOWWOVIKEG);
2) T eidovg vrootpiEng Ba BELaTE Vo ExeTe; (OKOVOUIKN/KAAVTEPO dTKTLO
VINPECLOV);

Supportive care
1) Ti eidovg ppovtida yperaleote; Tt Ba BELaTE va Tepthapfavel n ppovtida and
TOVG emayyeApaTieg vyeiog (VOONAELTES, Y1OITPOVS , PLCIOOEPATEVLTEG)
2) [TIiotevete Ba cog Ponbovoe kdmolov gidovg ekmaidevong, TANPOPOHPNOTG Yo TV
acBéveln cag;
3) Ti eidovg emkovawvia Ba emBvpovoate va €xete pe Toug Emayyehpatieg Yyesiog
(ovyvotnTo/TEPIEXOUEVO)
4) Oa B¢hate va £x£TE GLUETOYN OTLG ATOPAGELS Y10l TIG EMAOYEG 1| TIG
EVOAAOKTIKEG TTOV LILAPYOVY 61N Bepaneio cog;
205
5) oteg givar o1 yoyoroyikég cag avaykes; Tt Ba cag fonbovoe (cuvavinoeig cav
OVTEG KoL GE TTOL0L GUYVOTNTAL)
6) Eiote wavomompévor amd v eviuépmon Kot VTOGTNPIEN oL £XETE ATO TIG
vInpecies vyeiag;
7) Trvopilete 011 B cag PonBovoe yia va dtatnpeitor ) Kapdld Kot 1 VYElo Gog o€
KOAT KOTAGTOON;
8) T1vopuilete 611 B o PonBovoe yia va €xete KaAN mototnTa (oNG;
9) T yiveton petd v €080 amd 10 VOGOKOLETD;
10) Yrdpyet kdmoro mpdypoppo VTosTPENG;
11) Yrdpyet kamorog enayyeipartiog vysiog 6tov omoio pnopeite vo angvfhveote
eqv yperaleote KATL;
12) Nuwbete dveta vo culnmoete Kamoto mpdfANa 1] KATL TOL GOG OMAGYOAEL e
ToV emayyeApotio vyeiag cog; Av val, mo1o; (kapdloAoyo, YeviKo ylotpo, taboroyo,
VOonAELTY);)

Palliative care
"Eyete dAAeg avhrykeg Ommg TVELUOTIKES, TP YOPNTIKY @povTida Tov Ba BEAate va
KaAveBoHV 1 va culntosers;

Self -Management
1) Mropeite va pog meite Tt SUoKOMES OVTILETOTILETE e TIG KOONUEPIVES GOG
OpOCTNPLOTNTEG;
® Yylewn/ HETOQOPES —TEPTATLLOL
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e Xpeualeote Pondeta yia T1g mo mhve dpactnprotreg (w.y. Ponbeio atdpov 1
BonOMuartog 6TmG UTAcTOVVL)

2) T kdvete yio vo Topapeivete vyleig; (uétpnon Papovg, Kataypagn vyYpOV KAT)
e T10a coc fonBodoe Yo va S10TNPICETE AVTEG TIG OPUCTNPLOTNTES KaONUEPIVE,
3) Aokelots;

® T1 £(00g GloKNnoNG/OpacTnPLOTNTEG B NTAV O ELYAPIOTN YO EGAG DGTE VO, TNV
EVTOEETE OTNV KOO UEPIVOTNTA GOG;

e T10a coc fonbodoe va datnpnoete avtn T cvvndew;

o [1og Oa BéLate va ackeiote

APPENDIX IV

ENTYITA XYI'KATAGEXHX

Y10l GUUUETOYT) OE TPOYPOLLLO. EPEVVOG

(Ta évruma amoteAoVVTOL GUVOAKE OO ... 6........... CEMOEC)

KaAeloTe va CUUUETACXETE OE VAl EPEUVNTIKO POy pappa. Mo katw (PA.

«MAnpodopicg yia AcBeveic n/kar EBgAovtégn) Oa ocag 000UV e€nynoelg og amin

YAwaooa oxeTka pe to Tt Ba {ntnOet amod eodg f/kaL L Ba oag cupPel og e0dg, edv
OUUPWVAOETE VA OUUUETACXETE OTO MPOYypappa. Oa ocag nmeplypadolv onololdAmote
Kivbuvol pumopet va umdpéouv i tadawmwpia mou tuxov Ba umooteite anod tnv
OUMLETOXN 00C OTO Mpoypappa. Oa oag eneénynbel pe kaBe Aemtopépela Tt Oa
IntnOel amod £0A¢ Kal moLog 1 oot Ba £xouv mpdoPaocn otig MAnpodopieg r/kat aAlo
UALKO Ttou eBghovTikd Ba Swaoete yla to mpoypappa. Oa cog 00l n xpovikn
neplodog yla tnv omoia oL urteLBUVOL TOU TpoypApUATOG Ba €xouv TPocBacn oTLg
nAnpodopieg n/kat UALKO Tou Ba dwoete. Oa cag eme€nynOel TL eAniloupe va
HAaBou e amod To MPOYPAUUA OOV AMOTEAECUA KaL TNG SIKNG 0ag CUMUETOXNG. Emiong,
Ba oag 600l pia ektipnon yia 1o 0deA0G TOU UMOPEL va UTTAPEEL YLOL TOUC EPEVVNTEC
n/KaL XpnUatodOTEG AUTOU TOU TPOYPAUUATOG. AEV MPETEL VAL CUNUETACXETE, EAV
S6ev emBupeite | edv £xete onolouodMoOTE evdoLAGHOUG IToU adopouv TV
GUMLHUETOXI) O0G OTO MPOYypappa. EAav anodacioeTe va CUUUETACYETE, TTPETEL VA

avadEpPETe €AV elXATE CUUUETAOXEL O OTIOLOSATIOTE AAAO TTPOYPAULA EPEUVAC LETA
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otou¢ TeAeutaioug 12 puiveg. Eav anodacioete vo UnNv CUUUETACXETE Kal E(0TE
acBevng, n Bepanceia oag dev Ba ennpeactel anod tnv anodaon oag. Elote eEAelBepol
VOl AMOCUPETE OMOLASATIOTE OTLYUN £0€ig eEMOUpEiTE TRV oUYKATABEoN yLa TNV
CUMLETOXN) O0OG OTO Mpoypappa. Eav eiote acBevic, n anodoaon oag va anocUpeTe
NV cuykatdBeon oag, dev Ba £xEL OTOLECOANTIOTE EMUMTWOELG 0TV Beparmneia oag.
‘Exete 1o Sikaiwpa va umtoBAlete TuxOV mapamnova ) katayyeAieg, mou adopolv To
TIPOYPA O OTO OTIOLO CUUUETEXETE, IPOC TNV Emitponr) Blonbwkr ¢ mou eVEKPLVE TO

TIPOYPOUHA 1) akoun kat otnv EBvikn Emttponr) BionBwkng Kumpou.

Mpémnel OAeC oL OEAISEC TWV EVIUTIWY CUYKATABECNC val GEPOUV TO OVOUATEMWVULO KOl

TNV unoypadn oag.

JUvtopog Tithog Tou MpoypAUpOTOC OTO OO0 KAAELOTE VOl CULUETAOXETE

«H unootnpiktikn dpovtida otn dlaxeiplon aoBevwy pe KapdLakn
OVETIAPKELOY

YrieuBuvog tou MpoypAUUATOG OTO OToi0 KOAAELOTE VOl CUMLETAOXETE

Ap Alkatepivn Aapmpivol - AvamAnpwTtplo kadnyntpla

EniBeto: Ovopa:

Yroypadn: Huepounvia:
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ENTYIIA XYI'KATAOQEXHX

Y10 GUUUETOYT] GE TPOYPOLLLLO EPEVVOLC

(Ta évroma amotelobvTol GLVOMKE OO ...6..... GEMOEC)

JUvtopog TitAog tou MpoypapaTog 0TO Omoio KOAELOTE va
OUUETAOYETE

«H umnootnplktiki ppovtida otn dtaxeiplon acbevwyv pe kapdlokn
OVETIAPKELOLY

Aidete ouykatabeon yla Tov EAUTO 0AC A YLa KATIOLO
AaANo AaTtouo;

Edv mio mavw anaviioote ylo KATolov AAAo, TOTE SWOETE AEMTOUEPELEG KAL TO
OvVou TOU.

Epwtnon NAI f OXI
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JUMIMANPWOATE TA EVIUTIA CUYKOTABEONG E0E(C MPOCWTTLKA,

Toug teAeutaioug 12 prveg €XETE CUMUETACXEL O omolodnmote aAAo
EPELVNTLKO POYPAUUQ;

AwaBaoarte kat kataAapate tic mAnpodopieg yia acBeveic r/kat
€BelovTéc;

Elxate TNV euKkalpio va pwTroeTe EPWTHOELG KAL VO OUINTHOETE TO
MNpdypappa;

AGONKAV LKOVOTIOLNTIKEG ATTAVTHOELS KOl EENYNOELG OTA TUXOV
EPWTAUATA 0OG;

KataAaBaivete OtL punopeite va anocupBbeite and 1o mMPOypPaUa, OTIOTE
OgAete;

KatalaBaivete otL, €dv anocupbeite, dev eivat avaykaio va dwoete
omolecdnMoTe €€NYNOELS yla TNV amodacn 1o THPATE;

(Mo acBeveic) kataAaPaivete 1L, edv anocupBbeite, dev Ba undpéouv
ETWTTWOELG OTNV TUXOV Beparmeia TOU MALPVETE A TTOU UMOPEL VA TTAPETE
HEAAOVTIKQ;

ZUUPWVELTE VAL CUUETACXETE GTO TMPOYPOLHLLAL;

Me molov umteBuvo AN oaTts;
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EniBeto: Ovopa:

Yroypadn: Huepounvia:

ENTYIIA XYI'KATAGEXHX

Y10 GUUUETOYT] GE TPOYPOLLLLO EPEVVOLC

(Ta évruma amoteAoHVTOL GUVOMKA OTTO ... 6oo... 0EMOEQ)

JUvtopog Tithog tou MpoypAapaTtog 0TO OMoio KOAEIOTE VO CUUUETAOXETE

«H unmootnpiktikn ppovtida otn Slaxeiplon aocBevwv pe kapdlakn
QVETIAPKELOL »

NAHPO®OPIEE A AZOENEIZ n/ka EOEAONTEX

H mapovoca peAétn Oie€ayetat amd 1o TuApa NoonAeutikiAg tou Texvoloylkou
Maveniotnuiou Kumpou, yla va StepeuvnBel 0 poAOG TNG UTIOOTNPLKTLIKAG ppovTidac otn
Sloxelplon aocBsvwv He KApSLOKN) OVETAPKELD KAl €VOEXOUEVN OUVVOOUPOTNTA
cakxapwdn Swafntn, otnv Kumpo. H épsuva Ba Sie€axBel oto mAaiolo ekmdvnong
Aldaktoplkng AlatplBig HE emioTtnUoviky umevBuvn tn Ap. Alkatepivn Aaumpvou,
AvarmAnpwtpla  KaBnyntpla oto Tunua NoonAeutikig Tou TexvoAoylkou
Maveniotnuiou Kumpou. Kuplot epeuvnteg eival n Ap. Awkatepivn Aamplvou Kot n Ka
Katepiva @Winmou, uvnoPndla Stdaktwp otn Siaxeipion aocbevwv pe kapdlakn

OVETIAPKELA KOl EVOEXOUEVN cuVVOoCoUPOTNTA cakxapwdn dtafntn.
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ZKOTIOG KO OTOXOL TNG £pEuva :

O oOKOTOG TNG TIPOTEWOMEVNG MEAETNG €lval n  avamtuén €vog VoonAguTikoU
TIPOYPAUHATOG TO omoio va TepAaUPAVEL UTIOOTNPLKTIKY dpovTida He OKOTO TN
BeAtiwon TG THPNONG TNG Bepameiag twv aobevwy, kKabBwg Kat Tng autoppoviidag
TOUG, O OX€oNn UE TN «ouvnOn» Bepamnela mou akoAouBeital otnv Kumpo déoov adopd
otnv tpnon tn¢ Bepameiag kat tng moldtnTag {wn¢ Twv aobevwv pe  kapdlakn
QVETIAPKELA KL EVOEXOUEVN CLUVVOOUPOTNTA cakxapwdn dtapntn.

H gpeuvnTik unoOeon Kol T OVOUEVOUEVO QNOTEAECHATO TNG TIPOTELVOMEVNG

MeAETNG ival:
Epeuvntikn unéBeon

H epeuvnTikr UTOBEGN TN MPOTELVOUEVNG LEAETNG ELVAL OTL N UTTOOTNPLKTLIKY Pppovtida
elval evepyeTikn yla toug acBevelc pe Kapdlakr QVeEMAPKELX Kal evOEXOUEVN
ouvvooupotTnTa cakxapwdn SdafAtn. OCUYKPLTIKA HE TNV «ouvnOn» Bepamneia mou
akoAouBeital otnv Kumpo 6oov adopd otnv autodppovtida autnig tng opadag
aoBevwy, TNV THPNON TnG Bepameiag kat tn feAtiwon tng motdtnTag {wng Toug.

EniBeto: Ovopa:

Yroypadn: Huepounvia:
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ENTYITIA XYI'KATAGEXHX

Y10L GUUUETOYT] GE TPOYPOLLLLO EPEVVOLC

(Ta évtoma amoteAoVVTOL GUVOALKE OO ... 6......... CEMOEQ)

JUvtopog Tithog Tou MNPoypAUPOTOC OTO OO0 KAAEIOTE VO CUUUETACXETE

«H umootnpiktikn dpovtida otn dlaxeiplon aoBevwy pe Kapdlakn
OVETIAPKELOY

HAHPO®OPIEY T'TA AYQENEIX 1/kon EOQEAONTEZY, cuvéysio:

Avapevopeva anoteAéoparta

H kuptotepn EkBaon eivain BeAtiwon tng oxeTWOUEVNC LE TNV LYEia TtoldtnTacg {wng

TWV aoBevwv pe Kapdlakn aVETAPKELA SLAPETOU TNE UTTOOTNPLKTIKAC Pppovtidag.

Ot beutepevouosg  ekBaoelc elval n ehdattwon Twv oféwv ouppaviwv (m.y.

Bvnowotntag, voonpotntag Kol €l00ywywv ota voonAeutnpla), n BeAtiwon tng
autodpovtidag TG automemnoibnong Kal TwV YVWOEWV Twv aoBevwv He kopdlakn

QVETIAPKELQAL.

Y& KOVEVA ONUELO TNG €peuvag eV amalteital Kal Sev KataypAdETAL TO OVOUATENWVU O
ooG 1 omolodnmote AA\O OTolXElo TO omolo Ba pmopouce va TPOodLOPLoEL TNV
TAUTOTNTA o0G. EmutAéov, oe kavéva otadlo TNG HEAETNG Oev TMPOKELTOL va Yivel
avadopd oTa VOOOKOUELQ 1) OTLC UTINPEGLEG OTLG OTIOLEG TIpayLATOTOLONKE N HEAETN, N
ota otolxela oaG. H avwvupia, n EUMIOTEVTIKOTNTA KL TO OOPPNTo TwV TANpodopLwv
Ba mpootatsubolv, TO00 Katd tn SLAPKELA, 000 KoL UETA TO TEAOC TNG EPEUVNTIKAG

QUTAG Epyaoiac.
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IXETIKA HE TO TIO TAVW EPEUVNTIKO TPOypaupa, £Pocov MAnpouvtal T KpLtripla
eloboxng Ba evrayBeite, elte otnv opdda eAéyyou, eite otnv opada mapeuPaocng. Eav
evtayBeite otnv opdada éAeyyou, tote anmAd Ba AapPavete ) «ouvnBn» Bepameia mou
akohouBeital ota voonAeutnpla tg Kumpou mpwv amo tnv €£odo cag amd To
VOOOKOUELO, N omoia meplAapBavel yevikég 0dnyleg-mAnpodopieg yia tn dtaxeiplon tng
KaPSLOKAG AVETTAPKELAG (KOl Tou cakyopwdn dlaBntn) amno Toug emayyeALATieg uyeilag.
Eav evrtaxBeite otnv opada mapéuPacng Ba kAnOeite vo CUUUETAOXETE Ot £va
TPOYPA LA TIOU TEPIAAUBAVEL TNV TAPOXN UTIOOTNPLKTIKAG dpovtidag, cuudwva He Ta
Bépata mou avadeixbnkav péow ouadwv €0TLAOPEVNC oulATNONG YO ATOMA HE
kapSlakn avemapkela. Eav AaBete pépog otig opddeg eotiacpévng oculntnong, n
ouvlntnon Ba payvntodwvnbel w¢ HEPOG TOU TPOTIOU cUANOYAG TwV SeSoUévwV Kal
SleukoAuvong otnv  koAUtepn Staxelpton twv  dedopévwv. MNpocPacn oto

nxoypadnUévo UALKO Ba €Xouv LOVO OL KUPLOL EPEUVNTEG.

EniBeto: Ovopa:

Yroypadn: Huepounvia:
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ENTYITIA XYI'KATAGEXHX

Y10 GUULUETOYT] GE TPOYPOLLLLO EPEVVOLC

(Ta évroma amoTeA0VVTOL GUVOMKA OO .....6........ GEMOEQ)

JUvtopog Tithog Tou MNPoypAUPOTOC OTO OO0 KAAEIOTE VO CUUUETACXETE

«H umootnpiktikn dpovtida otn dlaxeiplon aoBevwy pe Kapdlakn
OVETIAPKELOY

Méow tNnNg ouvexoUC ETIKOWVWVIAG TTOU Ba €XETE PE TA ATOUA TOU TPOYPAMUATOG TL.X
OUVEXNG eMKoWVwVia eite péow tnAedwvou, eite/kal péow pnvupdtwv SMS, site/kal
Slopéoou PEOWV KOWWVLIKAG OLKTUWONG HE TOUG EMOYYEAUATIEC uyelag mou Ba
anaptilouv tnv opada otrpleng, Ba avadelyBolv oL ATOULKEG 00C AVAYKEC O BEpata
mou adopouV OTLG YVWOELG, amopieg, TNV avtodpovtida cag oto Béua TG KAPSLOKAG
OVETIAPKELAG Kol Tou ocakyxapwdn dwapntn, Ba auvénbel n auvtomemnoibnon ocag, Ba
evBappuvOeite va akoAouBeite vyleig ouunepLdopEC Kal va yivete aveédptnToL 6oov
adopa otn Slaxeipon Twv SL0POPWV KATACTACEWY TIOU (OWC MPOKUPOUV KATA TN
Sapkela Tn¢ Lwng oag, akoAouvBwvtag éva eEQTOULKEUUEVO TIPOYPOUUA CUUbWVA E
TIG SIKEC OaG AVAYKEG YL To w¢ Ba SLaxelploteite TNV Kataotaon oag. MNa mapadeiyua,
elval duvato va xpelaoteite ekmaidevon kat kabodriynon 6cov adopd oTig SLATPODLKES
00 OUVNDOELEC, TNV AOKNON 0OG, TNV TNPNON TS POPUAKEUTIKNAC 1 KN POAPUAKEUTIKAG
oaG Bepameiag, TNV EMKOWVWVLIA 00G LE TOUG EMAyYYEARATIEG LUyeiag o Sladopa Bépata
Tou oag adopouv, 6w amopieg yia dStatpodikd okevaopata KA. OAa auvtd Ba €xouv
oKkoTmo TN BeAtiwon ¢ autodpovtidag oag otn SLoXELPLON TNC KAPSLAKIC AVETIAPKELAC
Kol Tou cokxapwdn dafntn, pabaivovrag péoca amd tnv yvwon Kol TNV KOWWVLKA
otApLEN amo Toug EMayyEAUATIEG UYELOC TTWG KOL TTOTE UMOPELTE va KAVETE AAAOYECG OTOV

tpomo {wng oag yla BeAtiwon tng molotntag T {wng oag, Paclopévol oTig SIKEG oag
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duvapelg, e okomd T PeAtiwon TG  automemoiBnong kAol TNG

QUTOQTTOTEAECUATIKOTNTAG.

OAec oL petpnoels (opadag eAéyxou kat opadag napépPBaong) Ba kwdikomownBouv yla
TNV MPOOTACLO TWV MPOCWTIKWY oo Sedopévwy. OL petproelg Ba StatnpnBolv poévo

KaTa TN SLAPKELA TNG EPEUVAC, EVW HE TNV OAoKARpwon TG, Oa kataotpadouv.

Oa XpELOOTEL VO CUUTIANPWOETE, TOGO N opada eAéyxou, 600 Kal n opada
TAPEUBAONG, KATIOLO EPWTNUATOAOYLA OXETIKA HE Ta TILOAVA AMOTEAECUATA QUTOU
TOU TPOYPAMMATOG. MPOKELTAL YA ATAG EPWTNHATOAOYLO, TOL OTIOLA UITOPOUV Va
oUUMANPpwBoUV o cUVTOUO XPOVLKO Slaotnua. Ta epwTnuatoAdyla Ba ival avwvuuo

KOl KwOLKOTIOLN LEVOL KOLL OL CUMUETEXOVTEG &€ Ba urmopolv va avayvwploBoulv o€

Kavéva otadlo TnG Epeuvac.

EniBeto: Ovopa:

Yroypadn: Huepounvia:
ENTYIIA XYI'KATAGEXHX

Y10. GUUUETOYT] GE TPOYPOLLLLO EPEVVOLC

(Ta évroma amoteAoVVTOL GUVOALKE OO ... 6.......... GEMOEQ)

JUvtopog Tithog Tou MNPoypAUOTOC OTO OO0 KAAEIOTE VO CUUUETACXETE

«H umootnpktikn ppovtida otn Slaxeiplon aoBevwy pe Kapdlakn
OVETIAPKELOL »
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Edv peta amnod tig mAnpodopieg mou adopolv otnv €psuva, anodacioste va
OUUETAOXETE OTO EPEVVNTIKO £PYO, TOTE SLATNPELTOL TO SIKALWHA ATOXWPNONG O
omoladmoTe oTlyUn KPIVETE €0€(¢ avaykaio, xwplg va eloaoTe avaykaouEvol va
Sdwoete omoleadnmote e€nynoelg aAAA Kol XwpPLG OTIOLEGSNTIOTE EMUMTWOELG OTN
dpovtidba mou AapBavete. Eav yla omolodnmote Adyo, oL mapanavw MAnpodopieg
aduvaTtouv va amavTioouV O€ KATIOLO 1 KATIOLO oo Ta EpWTHMOTA 00C, TOTE UMOopEiTe

va aneuBuvBeite otnv Emotnuovikn YrieuBuvn

Ap. Akatepivn Aaumplvou

TuApa NoonAegutikng TEMAK, ZxoAn Emlotnuwy Yyeilog
15 Bpayadivou, 3041, Aepecog

KYMPOZ
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Keywords

Supportive care (physical, psychosocial, and spiritual) may be beneficial as a coping resource in the care of
patients with heart failure (HF). Nurses may provide individualised supportive care to offer positive
emotional support, enhance the patients’ knowledge of self-management, and meet the physical and
psychosocial needs of patients with HF. The aim of this study was to examine the potential effectiveness of
supportive care interventions in improving the health- related quality of life (HRQoL) of patients with HF.
Related outcomes of depression and anxiety were also examined. A systematic search of PubMed,
CINAHL, and the Cochrane Library was performed to locate randomised controlled trials (RCTs) that
implemented any supportive care interventions in patients with HF published in the English language.
Identified articles were further screened for additional studies. Ten (10) RCTs were selected for the meta-
analysis. Effect sizes were estimated between the comparison groups over the overall follow-up period, and
presented along with confidence intervals (Cls). Statistical heterogeneity for each comparison was esti-
mated using Q (chi square test) and F statistics with 95% Cls. Statistical heterogeneity was observed in all
study variables (i.e., HRQoL and dimensions). There was a positive, but not statistically significant, effect of
social support on HRQoL (mean difference [MD], 5.31; 95% CI, —8.93 to 19.55 [p=0.46]). The results of the
two dimensions suggested a positive and statistically significant effect of the supportive care interventions
(physical: MD, 7.90; 95% CI, 11.31-4.50 [p=0.00]; emotional dimension: MD, 4.10; 95% CI, 6.14-2.06;
[p=0.00]). The findings of the current study highlight the need to incorporate supportive care to meet the
needs of patients with HE. Patients with HF have care needs that change continuously and rapidly, and
there is a need of a continuous process in order to address the holistic needs of patients with HF at all times
and not just in a cardiology department or an acute care setting. Patients with HF have multiple needs,
which remain unmet. Supportive care is a holistic, ongoing approach that may be effective in identifying
and meeting the care needs of patients with HF along with the patient. This review includes all in-
terventions provided in individuals with HF, giving clinicians the opportunity to choose the most suitable
ones in improving the clinical outcomes of their patients with HF.

......................................... P R L L L T T T PP

Cardiovascular nursing ® Heart failure ® Meta-analysis ® Quality of life ® Supportive care

*Corresponding author at: Cyprus Ui ity of Technology, 15, Vi dinou Str, 3041 Limassol, Cyprus. Email: martha_kynakou@hotmail com
© 2020 Australian and New Zealand Society of Cardiac and Thoracic Surgeons (ANZSCTS) and the Cardiac Society of Australia and New Zealand {CSANZ).
Published by Elsevier B.V. All rights reserved.
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Introduction

Patients with heart failure (HF) suffer from an incurable
disease with an often-unpredictable trajectory [1,2]. The tra-
jectory of HF is unique in terms of decline and death. It is
typically characterised by a slow decline in physical capac-
ities punctuated with serious exacerbations. The unpredict-
able illness often leads patients to become isolated and
unable to make plans [3]. Physical symptoms, particularly
breathlessness and fatigue, limit patients’ ability to leave the
house, leading them to become socially isolated [2,3]. Previ-
ous qualitative studies have reported social isolation, lone-
liness, and loss of friends as major contributors to the
negative impact of the disease [34]. These physical, psy-
chosocial (life-threatening illness, isolation), and spiritual
factors may influence a person’s health-related quality of life
(HRQoL) in a number of ways, including declined physical
strength, mood, impact on personal relationships (e.g., with
their career), decreased well-being, and emotional distress
[4]. Ower the last few vears, mortality has been improved
owing to new therapeutic approaches. Nevertheless, patients
still die from HF and are symptomatic in the last stage of
their illness, highlighting the need for a holistic approach and
care [5].

Although they often do not know much about their con-
dition, patients with HF realise their poor progniosis owing to
their experience of the symptoms of HF, particularly limita-
tions such as shortness of breath, dizziness, and restrictions
in activities of daily living [6]. Thus, they need someone to
discuss their condition, concemns, and fears with [4,7]
However, they are not well informed about their prognosis
or supported [4,7,5]. Patients often lack sufficient knowledge
about their condition and prognosis. This is mostly due to
poor communication between patients and health care pro-
viders [6]. They do not perceive HF as a life-limiting illness,
even when they have knowledge of HF management [9,10].

Nurses may provide individualised supportive care to
offer positive emotional support, enhance the patients”
knowledge of self-management, and meet the physical and
psychosocial needs of patients with HF wvia continuing
assessment, counselling, and education [11]. Supportive care
is a holistic view of disease management offered to all pa-
tients with a chronic or life-threatening illness [11]. Provi-
sional planning, supporting patients in  identifying
unpredictable deteriorations in health status, and mitigating
or reducing isolation and dependency that might co-occur,
should be done, in part, by procuring available resources
and support in advance [12,13].

Supportive care has a major role in positive, life-
transforming change, and allows individuals to have a bet-
ter positive HRQoL. The terms “palliative” and “supportive™
care are often used interchangeably; however, there is a
different definition for these two terms. A common gnal is to
improve the HROoL of patients who have serious or life-
threatening disease and provide them with support [12]
Supportive care is multidisciplinary holistic care provided to
the patient and his/her family, from the time of diagnosis

and throughout treatment with the aim of prolonging life
expectancy and improving QoL, and into end-of-life care
[13]. It 1s essential to clarify that palliative care is an impor-
tant part of supportive care, mainly concerning the internal
and psychosocial components of supportive care [14,15].
Supportive care includes modifying interventions in an effort
to manage symptoms, and psychosocial or existential
distress, and to identify strategies in order to cope with HF
[16,17]. Supportive care is composed of four components:
communication and decision-making; education; symptom
management; and psychological and spiritual issues [3,16].
The aim of this systematic review and meta-analysis was to
investigate the effectiveness of supportive care interventions
in improving the HRQoL of patients with HF.

Aim of the Study

The present study examined the potential effectiveness of
supportive care interventions in improving the HRQoL of
patients with HF versus a control group. Based on the abave
framework, supportive care interventions were defined as all
interventions referring to the four cited components: (1)
communication (e.g., understand patient concerns and fears);
(2) education (e.g., patient and family self-management [so-
dium, weight, and volume]); (3) psychosocial and spiritual
issues (e.g., coping with illness); and (d) symptom manage-
ment (e.g., HF medications for dyspnoea) [14]. The related
outcomes of depression and anxiety were also examined.
Supportive care interventions in all New York Heart Asso-
ciation stages were included, taking into consideration the
trajectory of HF. The hypothesis was that supportive care
interventions would have a positive effect on the HRQuoL of
patients with HF.

Methods
Design

A systematic review and meta-analysis were carried out
assessing the effectiveness of supportive care interventions in
patients with HF in terms of HRQoL and related outcomes
(e.g., depression and anxdety). The Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) state-
ment checklist was used to conduct and report the meta-
analysis [18].

Search Strategy

An electronic search of PubMed, CINAHL, and the Cochrane
Library was conducted for articles published up to March
2017. Keywords used for the search were: “heart failure”,
“supportive care”, “social support”, and “social network”™
combined with the words “palliative care”, “end of life
stage”, and “quality of life”. The search sirategy used was
[(heart failure) AND supportive care OR social support OR
social network] AND one of the keywords “palliative care”,
“end of life stage”, and “quality of life”. The terms sup-
portive care and palliative care are often used interchange-
ably in the literature. Hence, the study also included the term
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“palliative” in the search strategy. The “related articles” tool
of PubMed was also used. The most relevant articles and
reviews were manually searched for eligible studies.

Inclusion criteria

The inclusion criteria included English-language randomised
controlled trial (RCT) results, measuring the outcome of
HRQoL after supportive care interventions in HF, with re-
gard to any component of support or setting. Articles were
considered for inclusion if they included at least one of the
four companents of .ﬂ.-upparllvé care. Supportive care had to
be provided simultanecusly with usual care in an effort to
manage sympioms, and psychosocial or existential distress,
and to identify strategies in order to cope with HF. To enable
comparability of the study findings, only studies that wsed
the disease-specific tool Minnesota Living with Heart Failure
Questionnadre (MLHFO) to assess HROoL were considerad.
The MLHEQ is ane of the most comprehensive and widely
used tools for measuring the HRQol. of patients with HF
[19]. It has been translated into, and validated in, more than
25 languages. The original version included two subscales
(physical and emotional); in some versions, a third subscale
was added {social) [20].

Exclusion criteria

Articles matching with any of the following were not poaled:
results of studies that caleulated and presented patients” and
relatives’ HRQoL together as one population. Similarly,
findings from pilot studies and unpublished research pro-
grams were not included.

Twao (2) of the authors screened the titles of the retreved
articles and ksolated potentially relevant ones. The eligibility
of the relevant abstracts was examined separately by the two
authors, who reviewed each article’s abstract. The two au-
thors used standard pretest selection forms independently to
assess eligibility. A third author was involved, when needed,
to reach consensus.

Data Extraction

One reviewer used data extracton forms to obtain the data of
interest (e.g., methodology, setting, type of intervention, and
statistical data with regard to the observed effect size). A
second researcher reviewed the final data, to identify any
extraction errors.

Quality Assessment

The methodological quality of the included trials was
assessed by two authors using the CONSORT 2010 checklist.
Eligible studies were assessed for their methodological
quality. A “ves” or “no” answer was marked against each
item based on whether the author had reported the variable
or not. Two (2} independent reviewers evaluated the
included studies against the checklist. Any conflicts among
the reviewers were discussed and resolved, involving the
third reviewer when necessary. The frequencies of positive
arswers are reparted as percentages. The number of “posi-
tive answers” varied from () to 37
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Statistical Analysis

Data from each study were collected and meta-analysed
using the Cochrane Library's Review Manager 5.3. Effect
sizes were estimated between the comparison groups over
the overall follow-up pericd, and presented along with
confidence intervals (Cls). The overall pooled effect was
estimated by the DerSimonian and Laird random-effects
model in order o account for the observed heterogeneity
between studies [19]. Statistical heterogeneity for each
comparison was estimated using Q (chi square test) and I*
statistics with 95% Cls. The main outcome was overall
HRQoL among the control and  intervention groups.
Furthermore, estimates for a potential effect on the physical
and emotional dimensions of the HROoL were also calou-
lated. Arnxiety and depression were examined as secondary
outcomes. For those two outcomes, the standardised mean
difference (SMD) was used as a summary statistic in the
current meta-analysis because different scales were used by
the different research groups. For the three-arm study of
Brodie et al. [21] and the four-arm study of Gary et al. [22
the arm that included all interventions was taken into
consideration.

The heterogeneity of the studies was also estimated using
funnel plots, while small study effects and /or publication
bias were assessed by Egger's test. Owing to the small
number of studies, subgroup analysis was not performed,
but sensitivity analysis was undertaken to assess the
extent to which the cbserved results were affected by
excluding studies with uncharacteristic results versus the rest
{e.g-. [23])

The assoclatbon of different interventions (variables),
including intensity and complexity of the intervention;
duration, including behavioural therapy intervention; famdly
support; and study design with the HROQOL, were also
investigated, using meta-regression analysis.

Results

The search strategy revealed 499 studies. In total, 377 were
excluded after examining the ttle and /or abstract. Three (3}
studies were excluded because they were published in lan-
guages other than English. Moreover, 103 studies were
excluded because they were reviews or meta-analyses. Six (6)
studies were found to be duplicated. Finally, 10 studies were
found to meet the inclusion eriteria (Figure 1).

Overview of the RCTs

The trials were conducted in the following countries: Taiwan
[24]. Greece [25,26], Iran [27], Russia [23], Spain [258], the USA
[22]. the Metherlands [29], and the UK [21,30). With the
exception of two, the studies were of a single-centre nature
[22-28.50]. The studies of Smeulders et al. [29] and Brodie
et al. [21] were set in six and two hospitals, respectively. The
duration of studies ranged from B weeks to 2 years (Table 1).
The interventions wsed in the studies vary in intensity,
complexity, and the intervention as such (Table 2).
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Figure 1 Study flowchart.

Frome: Moher D), Liberati A, Tetzlaff |, Altman DG, The PRISMA Group (2009). Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): 1000097, hitps-/ fdob.org/ 1001371 /journal_pred]

DOM0ET.

Methodological Quality of the RCTs
The eligible trials were assessed in terms of the 37 items of
the most recent COMSORT statement [31].

Mine (%) trials reported more than half of the checklist
dtems [21-28,52] and one reported 92% of them [2%]. None of
the articles reported all the important harms or unintended
effects (for specific guidance, see CONSORT for harms [33]).
The approach used in each study to estimate primary and
secondary outcomes, results for each group, and the esti-
mated effect size and its precision (such as 95% CI) were
reported in nine (%005} articles [22-27,29.32]. Finally, 80% of
all articles did not report the trial design (e.g., parallel or

factorial), including allocation ratio [21-23,25-28,32]. Fifty
per cent (50%) of all articles reported sources of funding and
other support (such as supply of drugs), and the role of the
funders [22-24,29.32].

Quantitative Data Synthesis

Statistical heterogeneity in all study variables ks shown in
Figure 2. Even though there was no statistical evidence of a
small study bias, based on the Egger test for small-study
effect (p=0.400), the small number of studies does not
easily allow inference. In terms of the main outeomes therewas
evidence of high heterogeneity in all three components, as

267



Table 1 Main characteristics of the included studies.

Koukouvou et al. [26]

Austin et al. [30]

Bradie et al. [21]

Greeoe

UK

UK

Fu

T assess the ph I and

Fap m. used in the analysis): 26

psychasocial effects of exercise training
in chranic HF

Purpose: to determine whether a cardiac
rehabilitation program improves the
outcomes of an outpatient HF clinic
(standard care) for patients =60 yr of
age, with CHF

Purpose: to examine whether a physical
activity “lifestyle” intervention, based on
motivational interviewing, will improve
Qol. vs usual care

males with HF
Intervention group (AJ: 16 patients;
comtrol group () 10 patients
Median age (yrl:
All=525+98
Group A=523=02
Group B=31610.6
Sampling method: RCT
Measures:

1. MLWHFGQ

2 BN

3.HADS

aqu

5.151

6 EPQ

7.VO: peak
Population fne. used in the analysis)
Intervention group (A): B5 patients
Contmol group (Br 34 patients
Mecdian age (yr

4. EuroQol
TFopulation (no. used in the analysis):
Intervention group (A): 20 patients
Contmol group (B 18 patients
Median age (yri
Group A=7969
Group B=76 6.4
Sampling method: RCT
Measures

An exercise ehabilitation progrm in
patients with CHF is useful for
impraving their work capacity and

P It is also di
their depression and aniety and
improves HRQaL

Cardiac rehabilitation & an effective care B wk
madd for clder patiengs with HF

ing approach isa 5 mo
viable option vs traditional exercise
programming. This technique i a flexible
appuuﬂmpummxﬁviryxrﬂ
simultanepusly seems. to improve Col.

SEAAry- A Y AMER] P soguaa ] A aapoddng
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Table 1 feontnued).

Smeubders et al. [29]

Aguado et al. [25]

Andryukhin et al. [23]

Netherlands  Purpose: o assess the effects of a chronic

Spain

disease self-management program on
psychosocial attributes, self-care
behaviour, and Qol. in HF patients who
expericnced slight-to-marked limitation
of physical activity

Purpose: toevaluste the effectiveness of a
single home-based educational
intervention for patients with HF

Purpose to estimate the impact of a
structured, nurse-led patient education
program and care plan in general
practice on putcome parameters and
events in patients with HF and preserved
EF

. R
L5F-34
3. KTCR

Population (ne. used in the analysis):

Intervention group (A)=156

Cantrol group (B)=109

Median age (yri

Group A=g6h=11

Group Beb6.5=67.9

Sampling methad: RCT

Measures:

1. MLWHFQ
1GSES

3. EHFSBS
4. RAND-36
5. KCOQ

& HADS

Population (no. used in the analysis):

Intervention group (A)=14

Control growp (H=13

Median age (yri

Group A=F75=8

Group B=T7468

Sampling method: RCT

Beasures:

1. MLWHFQ

5. 5F-36
Population (no. ussd in the analysis):
Intervention group (A=

Control group (Bj=41

Median age (yrk

Group A=665=55-70

Group Bef=57-72

Discase self-management program
inpecved cogmiive prplom
management, self-care behavicur, and
cardiac specific Qol.

Patients with HF who receive a home-
based educational intervention
experience fewes ED visits and
unplanned neadmissions with lower
health care costs and improves QoL

This disease-management program
improved the patients’ emotional stabus
and Qol, pasitively influenced body
weight, Functional capacity, and
attenuated heart remodelling

12 mo

4 mo

& mo

HEIL

R ey
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Table 1 (continued).

Garyet al. |22] UsA

Lakdizajiet al [17]  Iran

Chrysahoou et al. [75]  Greece

Purpose: in assess the effectivensss of a
combined 12-wk home-based exercise /
CBTpmgmmwithCETalmq,m

alome and with usual care in HF patients

diagnosed with depression

Purpase: i examine the impact of a

continuous trining program on Qol. of

patients with HF

Purpase: i evaluate the effect of high-
intensity interval evercise on Qol. and
depression status in HF patients

A

Mckiads EarEasERLEES
Sampling method: RCT
Measures:
1. MLWHFQ
L aMWT
LEMI
LWC
5 HALS
. BPLFEG
o
ELDL
S.CRP
10 NT-profiNF
1L.CFA
I"upulaﬁm (no. usad in thunaly:is)
Intervention group (Ak 15
Controd Froup (B 14
Median ape tp::
All patients=658=135
Sampling method: RCT
Measures:
1. MLWHFQ)
2 HAM-D
3. MINI
4. 6MWT
I"upulaﬁm (no. usad in thunaly:is)
Intervention group (=22
Controd Froup [Bj=22
Median ape tp::
Group A=G25:95
Group Bl 6295
Sampling method: RCT
Measures:
1. MLWHF(}
I'upulaﬁnn [na. usad in thunaly:i:)
Intervention group (A}=33
Control group (B)<3
Median age {yrk

Canclusion

ressEsarsasEssRERLE PR, 4

Interventions designed to improve both & mo
physical and psychological symploms

may provide the best method for

optimising functioning and enhancing

HRQoL in patients with HF

Ongping training, programs can be Imo
effective in improving Col. of patients

with HF. Applying an educational

program s a nenpharmacological
intervention can help to improve the Qol.

of HF patients

High-infersity exercise program seems to 12 wk
offer beneficial effects huuulpmni:,
clinical factors, and Col.. impmv'ins the

ability to perform daily activitics

AN - S Y ST PSR Ur Smonusar s arey s anpoddng
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Table 1 {continued).

Wang et al. [24]

Taiwan

Purpose: to investigate the effects of 2
supportive educational nursing care
peogram on fatigue and quality of life in
patients with HF

. YOO
Population ine. used in the analysis)
Intervention Froup (A)d7
Contral group {B)=45
Median age EF";
Group A=E326+618
Group B=68.331153
Sampling methad: RCT
Measures:

1 MLWHFQ

L5

3.500

4. HADS

5. MSPss

The supportive educational nursing care 12 wk
program alleviates fatigue and improves
Qol. in patients with HF

Abbreviatians: HF, heart dalure; BCT, randomised controlle irial; MLWHPQ, Misesota Livieg Wilh Heart Failure Ourstionsalre; BD, Beck Dispresslon Inveniary: HAIS, Hospidal Asdoty and Depecssian Scale, (L,
Quality ol L b, LS, Seake of Life Satislaction; EPC), Evsanck Persanality Quistionssilse; VO, dxygen uplake; CHE, dhcils beat failuso; HRO0L, haalth-relabed quality of lfe: EMWT, & min wlkisg tist; RPE, Baeg,
siale rating of perceived evertion; SF-36, madical oulcomis shart fom-35 health susvey; KTCR, Readinss-o-charege ruler; CSE5, Coneral Selfllicacy Scake; FHFSHS, European Heart Fallure Seli-Care Bebaviour Scale;
RAND3, RAND 36-item Health Survey; KOO, Kansas City Cardiomyopathy Questionnaine; BT, Barthel tost, C1, Charleon indes; PeSPMSE), Spanih version of Pletfior's Shoel Porlable Wetal Stilus Queslionnaine,
ED, Emrgency Departrent; EF, ejection fraction; BMI, body mass indi; W, waist circumderence; BPLFEC, blood plassia levels of fasting blood glucose; TC, tolal cholesteral; LDL, kowdersity lipoproten; CRF,
Convactiv peotsin; NT-proBNF, Nderminal peo-baais nabriuretic peptide, CFA, cardias function sssessment, CBT, cognitive behavicural ey, HAM-D, Hamillon Rating Sale foe Depsessio; MINI, Mini Indemational
Neurapsychiateic Interview; £DRS, Grodk largguage Zung Depeession Raling Seale; [P AQ, Inlemational Physical Activity Ouestionnaire, VO, maximal oygen uptake, V0D, masimal carbon diovide peoduction;

PFS, Piper [atigise scake, SN, symplosnatic distress indies; MSP4S, multidimensional scile of perceived soctal suppoet.

9L
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Table 2 Intervention and delivery of the intervention of included studies.

Referenoe Intervention Delivery of the
Intervention

Epukouvou A Eemo supervised exercise training program gradually modified by the patients’ Exercise program: not

et al. [265] perceived exertion and adaptation to the training prescription. Three months of mientioned
aerobic training and then resistance exercises with therabands and small weights. Psychological testing: by a
Psychological testing performed before starting the exercise program physician

Austin et al. [50] An B-wk cardiac rehabilitation program. Fatients attended classes twice weekly fora Rehabilitation program:
period of 25 hr. Patients graduated from the progmm o a 16wk community-based clinical nurse specialist

care regimen consisting of weekly 1-hr exercise sessions. During the first 8 wk of the
trial, pﬂ.ﬁ:rrls received additional education i.|1|)|.u, d.l.u'.inﬁ wk]:,rsrmlp SEERIONE, o6 a
\rz.ri:t}- of essenbial Inn]:uu- [medicatson, diet, exencese]. I I'E[I.I.i:l'Bd. F\al:i.EnL:znd. Ehesir

Education and counselling:
mubtidisciplinary team
{ph:pn'cian. nurse, diefician,

pariners al=n received individual Dm:udh.rg From the dietician, ]I-}'d'l:lﬂ'll’lpi.ﬂ_. and pu-}ﬂml.l'mpﬁt and
occupational therapist occupational therapist)
Brodie et al. [21] Provision of information and recommendations to increase physical activity, including ~ Fhysical activity
details of options available locally to access such opportunities. Motivational recomam endations:
infervenbion nunprimd eiﬁhl;. 1-hr home-based sessions, delivered wndsly Srssions ﬂtperiﬂted. HF :Pﬂ:iali:t
concentrated on how to increase energy expenditure by the integration of physical s
activities into patients” daily mutines Motivational mtervention:
the researcher who had no
clinical qualifications
Smeeulders et al. A structured self-management program consisted of six weekly group sessions of 2.5 All dasses were led by a
29] hr each. The program incorparates four strategies to enhance self-efficacy cardiac nurse specialist
ex.pectaru:ie: skills mastery {En.'ll.-s:mng and action Pla:ru'l.ir@; u:-:imﬂ'Pr:laIinn of f“‘]:u'm‘es.irma.l leader™) and
symiptoms {cnpiﬁu symplomemanagement mdlﬁm.lﬂ-zrd deals with mliﬁ".i.ng a pati.:m: with HF F‘pﬂﬂ'
symptom pni:]mu{l; mndel.l:ns; and social Pem.m:iﬂ\ [motivation of pa.tiﬂ'rl: o leader™), both traimed in
dunge their behaviours and beliefs) the prnhnan]
Aguado et al The intervention conssted of a visit by a trained nurse to patsents in their homes 1 wk  Educational intervention:
28] after discharge. The visit lasted 2 hr and patients educated about self-management trained murse
[r_g;q, medication adherence), hahits IE.E.. fluid intake, salt-free diet), and prﬂrmli.u
activikies {E.g,.. d.l::LEnﬂd for ﬂ'mP:.l’ anad Ph:.-.u'calzcﬁ\ril:,r}. Periodic mul:ins; were
zl‘hﬂ\dﬂdbyﬂmdmmd riurses b solve pmbkmaislnghﬂtemm b
perfm:t education skills, and fo comtrod the fulfillment of the educational pmhnmil
An educational progmm muistl.ng of four wk.'l:,r educational Rroup EPREOnS, Educational program and
et al. [23] targeting, individual lifestyle changes and modifications of cardiovascular risk factors  supportive care program:
(month 1). Each session lasted about 90 min and inchsded a lecture and a practical specially trained nurses
skills seszion. Exercise traming; four weekly mtroductory sessiors of 30 min each (first ~ Exercise training: a
month). An mdividualised program was recommended for further practice at home physiotherapist who had
dmirlg&trﬂctSnmtml&ui-ﬁ]. Proactnve and :uppm'ti\r: care program: included been trameed i the slud:p
weekly 15-30 min corsultations in the health centre or by phone over 5 mo (lifestyle  protocol
dunﬁ;l:s. checked medication mmplia.ru::, and elicited information aboug a:lyn:lu.n&u
in the condition of the patient) (manths 2-6)
Gary et al. [12] Exercise program: 12 weekly face-to-face homie visits to monitor walking progress. Research nurse: exercise

Ll Rﬂ-md!nudu:ﬂﬂdlhep:ﬁﬂﬂnnﬂwmﬁmul:lmmmiseinm; Program

- Imlrl.l.n:hn:lms:lf—rmﬂlm‘i.ng nl':-}mplnms d.m'i.ng wall'.i.ng; CET interventson:
'quidedﬂupnﬁuﬂwi&amnnilmmﬂirmmﬁmnn}nwmuuil: P:-J.ﬁdﬁani:diriﬂ]m
® Provided pali.enl wikh exercise Ing: and mstructions; :pecia.'l.islsm chimical

* Irstructed on use of the 6-20-point Borg's mte of perceived exertion scale; psvchology doctoral

& Provided pali.:nl wikh blood Pu'enun:-cl.lﬂ’znd. wciEht scale; students

* Observed participant response o walking outside the home.
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Table 2 (continued).

Refi

Delivery of the
Intervention

D T

Lakdizaji et al.
1271

Chrysohoou
et al [25]

CBT
The first 2-3 sessions were used toc
® build and establish rapport with the patient;
® review principles of the cognitive model (agenda, thoughts, influence, behaviour);
® cducate the patient about depresson;
® teach the patient about CBT methods that may be used (i.c., identifying automatic
thoughts, activity scheduling);
. blish 1 T

Mk

goals for therapy;
® clarify concerns and answer any questions about CBT. Depressive symptoms were
monitored weekly using mood-rating charts.
The intervention group first received one-to-one
study, content of the program, and talk about ed 1 needs of particip Atthe
first appoi eachp in the inter group was given a booklet, entitied
“How can I learn to live with heart failure” based on modules (HF, low-salt regimen,
nudki:mzﬂﬂm,phyialxﬁvhy,ﬁimt'pshhﬂﬂy).pmvﬁcdbyﬂr
researcher. Then, a home meeting happened every 3 wk, took approximately 1 hr to
mwpmvmsgnahandpwog;ummvdgkaommmp&nmbmm
meetings, phone calls were made to ions in the intervention
group
Highvintersity intermittent aerobic training. The training
wk for 12 consecutive wk. Total period of 12 wk

oting to introdt

the objectives of

¥ )

dof 45 min/d, 3d/

Not mentioned

Not mentioned

Wang et al. [24]

and

A 12-uk supportive educational nursing care pmgnmmnnshrgdl}mpam
itoring; fatigue management ed:
naluam?aﬂnpummﬂwmummngmupmmwdfmnfxrbbacduahm

The intervention was

and counselling interventi perk

d by the
and 12 wk after the first visit at a meeting room. Each face-to-face education and
cm-uﬂm:mvmmnm:abmﬁm&mgthemmm the researchers

; and deli d by one of the
authors who was a senior
hers at the first visit and 4, 8,  cardiovascular nurse and
was familiar with the
interventions

ducation, and counselling, and provided emotional

suppurtbpaﬁerm

Abbreviations: CBT, cognitive behaviceal therapy; HF, heart failuse.

hdlmledbzbmhlhtheslandlzsla!bﬁcs:m'emﬂm
(5°=64.64, I"=86%, p=0.002), and physical (5°=176.99, '=97%,
p=0.02) and emotional dimensions (*=61.10, F=92%, p=0.02).

Quantitative data synthesis using the funnel plots showed
asymmetry and high statistical heterogeneity between the
studies. The study of Lakdizaji et al. [27] was found to have the
largest positive effect of all study outcomes, which was rather
uncharacteristic compared to the rest of the studies. The study
of Andryukhin et al. [23] did not follow normal distribution;
hence, it was decided to exclude both studies from a sensitivity
analysis, which did not affect the overall conclusion (Figure 4).

HRQoL of Patients with HF Receiving
Supportive Care Versus Usual Care

The main study outcome was the effect of supportive care in-
terventions in patients with HF in terms of overall HRQoL,
based on the MLHRQ. All induded studies examined the
overall score of the tool, and six studies [23,24,26,27 29 32] also
assessed the two subscales (physical and emotional

B T T T L L L LT LE LT T

dimensions). The observed overall effect indicated a positive
effect of supportive care on HRQoL, and was statistically sig-
nificant (SMD, —9.44; 95% ClI, ~15.54 to —333; p=0.002)
(Figure 3). A sensitivity analysis excluding the studies of
Andryukhin et al. [23] and Lakdizaji et al. [27] was performed.
The former did not follow normal distribution and the latter
had different outcomes compared to the other studies. After the
exclusion of those two studies the effect of supportive care in-
terventions versus standard care remained positive and sta-
tistically significant (SMD, —5.84; 95% CI, ~1155 to ~0.13;
p=0.05). The results of the two dimensicns of the MLHFQ
suggest a positive and statistically significant effect of the
supportive care interventions (physical: SMD, —6.95 [95% CI,
1278 to —1.11; p=002 (Figure 5]; emotional dimension:
SMD, ~3.64 [95% CI, ~6.34 to ~0.93; p=0.00 [Figure 6f]).

Depression and Anxiety

Depression and anxiety were examined In five [22-2529]
and three [23,24,29] studies, respectively. Even though
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Funnel plot with pseudo 95% confidence limits
o -
o~
: .
§ .
5 =<
/
,I
X .
o /
’
/
/
=
Al Al A Ll T
-30 -20 -10 0 10
Effect Size
Figure 2 Funnel plot of included studies.
Sapportive care arsup Maan Defterenca Nean Detterance
o Mear SO Yolsl Meas SO Yousl v, G W, #na
Aguado etal, 2010 18 106 14 183 162 23 104%  -640F1601,229] =
Ardrpitin st 3l 2010 “us L1} " 6T 41 1TE% -GS0 E0 80,9220 ey
Austn et al, 2005 219 182 #5389 )33 84 113w 140011985817 —_—
Erodie etal, 2008 ws ne n W4 135 1\ TAs 1090 F4.35, 24 5§ -
Chrysohoou win, J014 r o n xn m” 0 NN 0 R191 -e0N —
Owyaty, 2010 241 163 15 288 299 14 6% 470122401300 —_—
Wownwoueln 2006 341 13 16 &52 8 10 104% -11.10F1957,-263 ——
Labotngl ot a1, 201 244 2 S8 e 2 100% -NI0EA00M,-229) T —
SmeuMersata, 2010 68% 221 156 6EE 204 109 115% 000}4517,517] -
Wang etal, 2015 03 W2 A7 W3 BB A5 101%  1W0E760,1000 S
Tosal (95% CO s 415 1000%  B44[1554,.303) e
Hetwropanaty Tws®= 77 04, Chr= b4 44, 41= 9 (P = 590301, = BE% Y % % ]
Testiar owaradl eMact Z= 3103 (F=0.000) Favours (Supporive care} Fawoues (conksl graus|
ngmlFaﬁ(pIddmmparmenﬂ!ydufe,mmMmehhlm
Abbrevi SD, standard deviation; Cl, confidence interval; MLWHFQ, Minnesota Living with Heart Failure
Questionnaire.
Sepportive care Control group Mean Dieresce Mean Diftereace
_ Study or Subgrosp Moss  SD Total Mean SO Tots Weight IV, Rangom, 95% CI W, 9% 0
Aguado el al, 2010 M2 WS 16 193 162 23 120% -6e0F15.00,221] P —
Austin et o, 2005 7% 162 85 WI 233 84 151% 140011983817 —_—
Brodie of 3, 2006 405 28 20 04 235 18 Be% 10104362458 -
Cheyzohoou &t 31, 2014 708 33 21 13 3 157% -140011911,-9.89 -
Gary el al, 2010 242 %3 156 M8 200 14 66% -&T0F2280,13.00 S ——
Keubowouetal, 2004 341 13 16 442 9 10 129% 4110}19.57,.263) ——
SmeuMersetal 2010 669 221 156 €69 204 109 157% 000517517 -
Wang el 2015 e W02 & HB3 NI 45 120% 1501503, 9.89] SRp—
Totat {95% CO) 386 352 100.0% 584 (1155 .0.43) -
Hewrogensty Tay"= 47.23 Chits 29.53, df= 7 (P < 00001} "= 77% % % % pri

Testfor oversdl efect Z= 200 (P =

008)

Favours jsupporive care] Favours lnom‘dl

Figure 4 Sensitivity analysis outcome quality of life score (excluding [23] and [27]).
Abbreviations: SD, standard deviation; CI, confidence interval.
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Supportive care Cantred grosup M Ditfedumci M Diferanca
Sty of Subxgrosp Maih 50 Tolsl Maas S0 Totsl Walght IV, Randism. 5% 0O IV, R dem, 5% C1
Andrpskhin et al, 010 B L4 44 26 BD 40 e -BODHI00E,-594 -
Ausln et al, 3005 136 BS # M 18 94 3N CFEDEM, -0 4 -
Wookouvouedal, 2004 153 08 16 T 13 10 19.3% 1440 F15.33,.1348) -
Lakdoaj atal, 2013 96 HME9 13 I3 NI 12 6A%  -1360}32.58,536) —
Smeuklars elal, 2000 T o102 158 Hd i 108 19T ATOEIAT TR -
Wang ela_ N5 1ME  BA 47 131 12 45 A5 -LH 12,159 -
Total [95% C m 3 0% RS [AZTE 1) -
Haleragenaiy Tau"= 4534, Chi"= 17699, of= & (P = 1.00DX]; I"= 57% I SIJ:

Tastfar ovaradl efect I= 233 (F= 003

3 [ [
Farvaiis [upgarkes tafe) Faauds [kl

Figure 5 Forest plot of comparison. Cruality of life,/physical dimension, outcome: physical dimension/quality of life.

Abbreviations 5D, standard deviation; Cl, confidence interval.

SEpporive car Coatrod graup Mean Diftereace Mean Diflereace
Sty or Subgroup Mean S0 Totsl Mean 5D Total Wesght IV, Random, $5%CI IV, Random, 55% (1
Andrvulin e #l, 2010 ] oM 1F 17 # 10D%  -TDDEAAL, 55 -
Aushn et al, 2005 o M & B8 8 198%  REDESIA.-0 67 -
o bpigwna) i al, W04 0B 18 1TE 18 10 HA%  -BBIETSE R o
Lakrizaji etal, 2013 4 1642 X 1 M: 33 314w G660 1988 ) —
Seauidersalal, 200 77 117 155 AT 13 109 174% U001 1E] i
WWarg elal, 315 TR B4 47 & 8 4% 180% LEOROTI 43 =
Tolsl (35% L0 i 0 L L, 08F] ->
Helamganaiy Tau = 8 38 ChP= 61.10, df= 5 (F < 00000 F= 32% k SIJ:

Test for overall effect 2= 288 P = 0008

- ] b
Fawoars [pupgorkes carg] Fawiurs joaniol graup]

Figure & Forest plot of comparison. Quality of life putcome: emotional dimension/quality of life.

Abbreviations: 5D, standard deviation; Cl, confidence interval.

tools other than the MLHFQ were used, it was decided to
meta-analyse the data, as depression and arxiety are very
important factors in HF. Supportive care was found to
have positive effect in depression (SMD —053; 95%
Cl, =1.23 to 016 [p=0.13]) and anxiety (SMD —0.83; 95%
Cl, =340 to 1.73 [p=0.53]} (Figures 6 and 7}, but was not
statistically significant for elther outcome, at least at the
5% level.

Meta-Regression
To further understand the results of the meta-analysis, a
meta-regression  analysis was  performed using  Stala

P T T T T T T T T P e

Arviryukhin g al, 2010

Chrpsahou sl 2004 ﬂ.[l .ﬂ 13 49 1 o= -1 H.B1,-070)
Garyetal, 1010 81 61 15 B2 sS4 14 17E% -0. 31,13, 0.35)
Bmeunters elal, aN0 38 48 158 4B 45 1B NTR 0.24 HL.DD, D.4g)
Wiary e &l 2003 51 4 & § 48 45 TR 0.0 HL38, D43
Tiodal {B5% C1) Fall 23 100.40% .53 [1.2), 098

Hetempenedy: Tau® = 057, Chi*= 5065, df= 4 (P < 0.00001), P = A2%
Teal foroweral effect T=1.51 F=01%

(StatCorp, College Statbor, TX, USA), which revealed that
two of the underaken variables, family support and
behavioural therapy, were related to the effect size of the
stusdies. Paradoodcally, those two varables were found to
hawe an inverse relatbon with the effectiveness of the inter-

vention regarding HROQoL.

Meta-regression also showed that studies with higher
baseline tend to find larger effects than those with lower
baseline levels. Similasly, studies i which parbicipants
were more similar also tend to find larger effects. Both
findings were found to be stabistically significant

{Table 3).

-1. 3382, -083)

I T
Fevours [supporive] Favowrs [conimal]

Figure 7 Forest plot of compartson. Quality of life oubeome: depression.
Abbreviations: SD, standard deviation; Cl, confidence interval.
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Table 3 Explanation of the ion findings
for the variables of behavioral therapy and family.

Coefficient Standard Error p=lzl
Behavioural 10LA3E1S BT63ET1 0116
Famnily 1E99085 B950a08 0034
_Cors -11.1293 S RRT1SG 0260

Coef. 5t. Ermor p=lzl
Baseline Q59T 472 2
Variance —11.99255 4 H9E562 o1l
_Cors 1005473 4216793 007

Discussion

The objective of this systematic review and meta-analysis of
randomised control trials was to examine the effectiveness of
supportive care interventions on the HRQoL of patients with
HF. A comprehensive search of the literature yielded 10
studies fulfilling the predefined inclusion criteria.

The overall pooled effect between patients recelving sup-
portive care was found to be positive and statistically sig-
nificant (Figure 3), as the effect an the bwo dimensions,
physical and emotional, were found to be smaller than the
total score but statistically significant (Figures 5 and &)
Quality of life 18 a subjective measure of the positive and
negative aspects of personal life experience and is a mult-
dimensional concept, including physical health, psychologi-
cal health, social relationships, and environmental aspects
[34]. Our findings are supported by other studies that have
indicated that supportive care has positive effects on the
HROoL of patients with HF [35-37].

Fitzsimons and Strachan [33] also state that physical and
emotional health are the most challenging care needs of pa-
tients with HF. The focus changes from “cure® to “care”. This
includes any distressing symptoms, promoting the best
possible quality of life by providing support to families. This
kind of care might be different from the “usual cardiclogy
care” and cardiology needs. It expands the traditional med-
ical goals to help patients and their families to cope with the
unpredictable [1].

Depression and anxdety are important related outcomes for
patients with HF. In this study the effect of the suppartive

Supportive cang

Comirgd groug

Fedryuitin gtal, 300 TOo15 40 10 1 35 A%
Emeuiders e al, 3010 58 4% 186 S22 43 08 339%
Wiang etal, 2015 i 4 &7 3T 45 5%
Total (95% CN) 3 139 100.0%

Heteropengity Tau®= 4.7 Chi'= B0LES, @'= 2 (F » DODDA); F= Birs
Tast foroverall aflack 2= 064 F = 053)

Figure & Forest plot of comparison. Cuality of life outcome: anxiety.

T T T e L e L LT T P Te e e P

care interventions was found to be positive, but not statist-
cally significant (Figures 7 and 8). Other studies also reported
that supportive care has positive effects an depression and
anxiety [22,39,40]. The study of Chang et al. [41], which had
a3 a primary outcome the effects of a supportive care on
anxiety and depression, highlights that the effectiveness of
the intervention results from tailored, individualised educa-
tonal sessions, provision of a manual, a video, and follow-up
telephone counselling. Thus, the significance of the effec-
tiveness of each intervention on anxiety and depression may
relate to the degree of provision of those variables.

Supportive care in patients with HF is a new approach for
cardiology nurses [4]. Even though there is evidence of effective
interventions [20,42], there is no systematic design of sup-
portive interventions that might be comparable with each
other. This may be due to the trajectory of HF, which is char-
acterised by exacerbations of symploms requidng acute and
intensive care [43]. However, at some poind, rescue atbempis
fail and death may appear to be “sudden” or unexpected [11].
This may also differentiate supportive care for patients with
HEF. After discharge, patients may go home in either the same
health condition, or 4 little bit worse, and retusn bo thelr usual
activities. At this poant they need supportive care to keep them
stable and at the same time prepare them for the next acute
event, which may be death. Supportive care plays an important
roe in positive, lfe-transforming change and allows in-
dividuals to have a more positive HRQoL. Improved HRCoL,
as defined by patients and their family, s as much the goal as
any reduction in mortality [40].

As mentioned above there s no standardised supportive
care. Thus, the large statistical heterogeneity observed in the
current meta-analysis might be suggestive of true “method-
ological” and “clinical heterogeneity”, both in terms of the
type of interventions employved, as well as the settings and
patient characteristics. Interventions used varied in intensity,
design, and intervention as such. For example, in one study,
the effect of intervention on fatigue and HRQol was
assessed over a 12-week follow-up period [24] and over &
mionths in another study [23]. Another example s a study's
sample size. Koukouvou et al. [26] assessed 26 male patients
with HF, a small proportion of eligible patients. The study of
Brodie et al. [21] found that the target of 274 patients was not
completely reached (n=265; 97%), which slightly decreases
the power of the tral to nd long-tesm effects.

Mezan Difleranis

-300F386,-214]
OF0 D36, 1.76]
-0 2157

083 [-1.40,1.7H]

&0 35 i
Fawiuis [supporive cang] Fawaurs [toninl]

Abbreviations: 5D, standard deviation; Cl, confidence interval.
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The meta-regression revealed two variables, behavioural
therapy and family support, to have an inverse relation with
the effectiveness of the intervention regarding HRQoL. This
outcome supports the results of the study by Durante et al
[44]. who suggest caregivers be educated and given formal
information.  (Mten caregivers do  things “incorrectly”
because they do not know the right way to do it [45], or
caregivers’ mental and psychological health does not allow
them to do it efficlently [45-47]. As far as behavioural ther-
apy is concerned, even though it is found to be effective,
further research s needed in order to clarfy the long-term
effects on HF outcomes [46]. The result may be further
and the variability of the populations participating.

Recent data show a close relationship between careglvers'
strain, mental health, psychosocial status, and support, and it
is sugpested that caregivers need supportive care [45], which
is why researchers suggest that supporting caregivers has an
ethical and clinical rationale as well [45,46,45,49]. Decreasing
family distress 8 a key to improving patient physical and
mental quality of lfe [36]. Studies included in the current
review refer in interventions focussing only on patients, even
though the care of patients with a chronic illness depends on
caregivers, which might be an explanation for the negative
relationship found. Only two studies measured support or
involved family in obtaining data, but the intervention was
only for the patients. The finding is enlightening for re-
searchers and cliniclans developing HF management pro-
grams and supportive care interventions.

The heterogeneity of the findings regarding the effective-
ness of behavioural therapy may be attributable to varying
trial designes, intervention components, follow-up periods, of
outcome assessments A recent, large systematic review and
meta-analysis found that there are no effects of seli-
management (behavioural therapy) interventions on gen-
eral outcomes, such as quality of life, in contrast to specific to
HF-related cutcomes (eg., re-admission) [S0]. The interven-
Hon must be customised, based on the needs of each patient,
amd along the mechaniaim that will be effective.

The main mechanisms of HF disease-management pro-
grams are associabed with increased patient understanding
of HF and self-care, more involvement of caregivers and
family members in this self-care, enhanced self-efficacy and
psychological well-being [51], increased support from health
professionals, and ease of use of technology. These main
mechanisms do not operate alone but require favourable
contextual factors to be presemt [505I) Individualised
patient-centred care should be addressed and managed
taking into conalderation the environment of the patients and
the caregivers on whom they count [3745,50].

There are also differences, mostly cultural, on how people
perceive support and view themselves and relationships [53].
Suppaortive care may be effective when it takes a form that
responds to someone’s expectations based in a particular
culture [54].

The results of the current review and meta-analysis may be
ambiguous in terms of the overall effect of the supportive

care interventions but certainly provide information on the
need of a new approach to care in patients with HF, who
have supportive care needs that change continupusly and
rapidly. These needs reflect the human entity, which is less
medical, but provides comfort to the person. The holiste
needs of patients with HF have to be addressed continuously
and not only in a cardiclogy department or in an acute cane

setting [46,50].

Strengths and Limitations

We have thoroughly reviewed the effectiveness of supportive
care in HF, providing HF nurses and allied professionals the
opportunity to consider different approaches and  in-
terventions when developing HF management programs. [t
also provides an opportunity to compare interventions to see
which is more effective and adaptable. OF course, this also
creates the limitation that a small number of studies have been
identified with a large statistical heterogenedty.

Conclusions

The current meta-amalysis provides information on how
supportive care interventions may affect HRQwL. However,
the optimal characteristics of successful and structured sup-
portive care interventions remain undetermined and more
studies are needed for this task. The findings of the current

study highlight the need to incorporate supportive care in-
terventions to meet holistically the needs of patients with HF.

The care needs of patients with HF remaln unaddressed.
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H @UOIOAOYIKA AEITOUPYIa NG
KOPOIAC

H kapdid eivar évag UG Nou Npowdel 10 ala 0 OAO TO CWHO,
dnAadH) Aeiroupyel dnwe pia aviia. Eva nAEKTpkO Onpa
Sieyeipel 1o TOXWLATA TG KapSIaG NPOKAMIVIAG T CUONAaoT)
1ouc. Me T ouonacn aut, 10 Gia NPOWBEITal oTNY KUKAOQOPIa
KOl ETOPEPE! OEUYOVO Kl BOEMMKG CUOTATKA CTOUCG ICTOUG KAl
napdnAa anouakpUve! TIE dxpnoteg oudieg, O puBluOS MG
kapSIOKAC Aeiroupyiag NokiAel QvaAoya PE TV Karaoraorn

oV oncia PPIOKETAl 0 OPYAVIOMOG,

O kapdiakée puBOS auEGVE! KaTa TNV GOKNON KaI LEKWVETQI
omv neepio. e NnepiNTRoEIg Kard 1i¢ onoiES o 1010l XPEIGovTal
nepiocdTepo ofuyovo f Bpenmka ouotamkd (Nx NUPETOE), TOTE N
kapdid npooapudlera autavoviag 10 puBud TG,
QVIONOKPIVOLIEVN OTIC QUENUEVES AVAYKES TOU OPYCVICHOU.
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Xpovia

n \g
KAPDIOKN
AVENAPKEIQ

Kanoiog nou éxel diayvworel pe
m vO00, O1av QKOUOE! TOV OpO
xopdiakr) avenapkea, Jnopel

va okegrel on n kopdid rou
oTapdInNoe va XTund Kai on
npdkeral va nedavel. Imv
NPAyHanKOMra aurd nou
oupBaives eivar On o kKapdIoKog
HUG €xel efaoBevrioer kal dev
Hnopeel va avianokpiBel NARpwg
OV QVAYKES TOU OpYaVIOUOU.

H kapdid, eire de yeuilel apketa
HE aipa, eite dev npowsSel pe
apkem duvapn 1o Gila OT0 CWUa
f1 kat 1a 800. To onoteAeopa eival
n xapdid va aduvarel va
1P0POdOMOEl e aipa 10
SIGPOPa OpYava KA va
KQVONOINOE! 11 AVAYKEG TOUG

oe ofuydvo. Mia opicpevn

nooomTa Qipareg nou dev
NEOWBEITaI ANOTEASOUATIKG and
v kapd atov opyaviouo,
OUOOWPEEUETAl OTa ayyeia yopw
anod Toug, NVEUUOVES, pE
QNOTEAEOUA KANOIES, POREC
wypd and ra ayyeia va dianepva
T4 TONXWRATA TOU nNveupova. Orav
oupBaivel aurd éxoupe wa
KaQTGoTaoN N onNoia ovopdleral
«[lveupovikd oidnuas kal
xapakmpieral and duonvoia, H
kapdid nou dev unopei va
KQVONOINOE! NG AVAyKES TwvY
oWV o€ ofuydvo, avaykaleral
Va XTUNA PE MIO YORYO pUBd, Ia
va OTEAVE! KO NOAU Qiua o110
oWHAa k&Be Aermd. MNapdAnAa
autaver oe puikh palo
(UNEPTPOPIQ) YIC VO DOUAEUE! UE
nio NoAs duvapn. Aute
npoodeutkd, enifapluvel
eninAéov v kapdia. MNpdkeral
yia a xpdviq, cofapn vooo,
AM\G pE TN CWOTr GAPUAKEUTIKS
aywyn. My NPOCCEXNKN
Siaxeipion, e TN OUPHORPWON)
ong odnyleg 10U YIaTPOoU KOt TV
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SI0IKWY KQI TNV AAACyr) TRSNoU
{wnc. unopel o aoteving va
QANOPUYEI TIC €1I0ayWYEC O10
VOOOKOUE kal va {Hoel
NEQIOTOTERO,

ANO TI NPOKAAe€ITal
N KaEOIAKn
avenapkela

H kapdickr avenapkeia

cuvNBWCE NPOKAAEiral drav Kanoio
GAO NEORANMA kavel TNV Kapdd
aduvapn f dookapmn. Ot duo Mo
OUVNBEIG KATQOTACEIG NoU
HNOPEI VA NPOKAAEOOUV
kapPdIOK avendpKkela eival 1o
Eu@paypa Tou puokapdiou kal n
unepraon. '

AMECG KaTQoTaoEIg eivar

VvOOOC TWV NVEURBVWY, NaBAoer
Twv BaABISwY NS Kapdac,
NaBnoeis Twv PuWv NG Kopdidg
(HUOKaPSIONABEES). 0aKXQPWANG
SiapAng ({axapo). Aoluwin

(pOAuvon) Twy BaiBidwy Mg
KapMAg 1) 10U PU NG KapPdIag,
uneppolkn karavaiwaon
oonNveuparog (aAkKodA).SKagopa
@bpuaka, AIDS, vooog Tou
BupeoeidoUc. Kanoeg @opeg n
arma Mg kapdIaknc avenQpPKEIas
Oev eivar yvworm.

ruunTwuaTa
KAPDIOKNC
QAVENQPKEIQC

Ta nio cuvrBn SuPNTWRATa OTOUC
GOBEVEIC NOU NAOXoUY and
KaPOIaKr) QVENGPKEIQ €VAI N
SOONVOoIa Kai 10 OIdNua
(pouckwpa - nENiiLo) ora nédia.
OPeIrNoVIQr 0NV KQTaKRATNOoN
uypouU nou paleveran oe
SIKIPOPEC NEPIOXEC, TOU OWHATOG,
ONWCE €ival ol NVEUIOVEG, TO
noSIc, n koa kar nBavoy 1a
xépia, To uypOd NoU KaTaKpareiral
odnyei ko oy auinon 1ou

.
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Bdpous Tou OQUaToS. Zuxva ol
acBeveic pe KapdIakn
avenapkeia aioBdavovial
efacBevnuevoel (KOnwon) JETa
and xanoa dpaormnedtnia.

O BaBudg g éviaong g
SpaocmMPISTNTIac Nou PNoPEi ©
OpYaVIONOG va avexTel Xwpig
SUMNTWHATG KOMWwong,. efapraras
and 1o oradio NG vOoouU.

H aduvaula Tnv onoia
aioBavovral 1a aroua Je
kapdakn avendapkeia, ogeiheral
OT10 eAamwevo ofuydvo Nou
Naipvel O opyaviouog.

O enipovog BrAxag pe agamen
andxpepnpn r) Xweic. N anwieia
me opeing kai 1o aiodnua
NOARWYV. €ival EMNAECoV
CUUNMTQPIAaTra Ta onoia eivail

nISavov va Biruoouv o acBeveic.

Odnyieg Npog
TOUCG aoBeveiqg pe
KapdIlakn
avenapkeia

WwC NPEog 1o NoTe
npenel va
e1o0oMnoINCouUV
Aaueoca 1o yiarpo
TOUG

KaAeoe 1o yiarpd cou av

.

| MNapeig androua Bapog
,r'; Avanveéels pe SUOKOoOAa

. Exeig ndvo oro omBog nou
Sev avakougileral pe
PAPPaKa
(N vitpoyAukepivn) kai
Siapkei ndvw and 15 Aerma
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)

Zunvnoeg 1o Bpadu kal dev

HNOPOUGCES va NAPEIC
avdoa

Niw8eig unepBohikr KOnwon
Exeig endewvoupevo
POUTKWHA - NPNEILO

Exeig anwiea opeing

Exei pwrogpopia n
NOVOKEPAAO / {GAn

Exeig kaAnalovra naius [/
AloBnua naluwy

Mr] o 'l
eneuBarkn
AVTILETWNION
NG KAPDIAKNG
QAVENMAPKEIAC
L1oxol Bepaneiag:
¥ AvaxoUu@ion Tou aoBevr) and
gzg:v%;'::rc. Onwe eival n

¥ EAGTTIWOoR Tou aIgBApaTog G
xépwom:/cbuvépioq

O Rou xprilouv
oro vocﬁ‘uoueio
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¥ Behriwon g nowmrag {wng Kahd eival 1o {uyiopa va yiveral
TO NPWI, JETA TNV TOUGALTA e TNV

@ AUEnon Tou xpovou Lwhg IS Juyapid KQI POPWVIAG
EACPPU POUXIONO, Katdmv 1o

Bapog Npénel va karaypageral
E)\GYXOC TOU Kai 0€ NEPEINTWOn nou o aoBevig

napel nave ano 2 KIAa pcoa o€

|OO<UY;OU va(i).V &ooxgpo2 3 nuep@v npénel va
OTOV OPYyQaVvIOHO cvycw 10 YiGTpo 10U &pea.

‘ev.xoq Tou 10oduyiou

NapakoAoudnon

Evag kaAoG 1o0N04 yia oV Uypa eniBapuvouv 10
NapakoAouBnon Tou 100 Kapdiag, yia 10 Adyo
TV pvp(bv TOU OP U eivo 0 QoBevr|c npénel va

10 {Uyiopa, Eival ong 110 UYPa nou Aaupavel
pnopel va avayvwploe o 2.5 Niipa nuepnoiwg kai
aoBevrg myv atfnon reu Bapoug  va nepiopioel 10 alar nou

NPIV ANoKIMoe! pOUCKWUA f GA\G  npocAapfavel ora 2-3 ypaupapia
CuUNT@HATA NoU oPeiAoYIgl O nuepnoiwg €1dika orav €xel
karakparnon uypmv. AUIOG eVal  éviova cupnt@para. To ardr exel
KQI © AOYOS NoV CUVIOTATArG.. v 1aon va oxpmei 1a uypa
aoBevng va {uyileral kabnpepva, “ou opyavicHou, Je anoTéheopa
f) TOUAGXIOTO SUO HE TREIS POPES . Vo ennbeww /€ oupmwpcto Onwe
™ Bdoudada.
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oup@opnon (duonvora). To aAdn
UNoOPEi va avaypdPeTal Wi
"Narpio (Na+)" ora ckeudouara
TWV TROPWYV KQI NRENEl va eival
o€ Beon © acBevig va unoAoyiles
MY NOOATNTA NOU NERIEXETAI OTIC

popeg diapaloviacg v enkéra.

IUPBOUAEG OTOUG QoBeveig
YIQ NEPIOPICHO OT10 aAQT:

¥ ANCPAKPUVE TNV QAaneEpa and
10 TPANET)

¥ Mnv npooBeéreic ahdmn oro
Qaynré cou kard 1o

Hayeipepa

¥ EneAete 1pogég omy
‘avaharn’ Toug ékdoon

¥ Mabe rwog va diapdlers neg
ETIKETEG, TWV TRPOPIMWV

¥ AndQeuve TG
KOVOePBONOINUEVES TROPEG
KQI TQ Kareuypeva 1poQIua
yIaTi NECIEXOUV NOAU aAdT

¥ AVTIKQTEQTNOE 10 CAQT pE
SIGPOPa MG PNAxapiKG
(Ok0pd0, NINEPRI, KQVEAQ) KOI
Aepovi. Mayeipelbe 1o paynrod pe
KPEUHUO NoUNpPCoBEéTe! yeuon

¥ Pwrnoe 1o yiarpd gou npiv
XPNOONOINCEIG UNnokaraorara
QAQTIOU yiaTi MNopPEi va eival
UWNAAG NERIEKTIKOTNTAS O€
KGNO kan NIBavdy va
QVTEVOEIKVUVTAI AOYW NG

PAPHAKEUTIKNG COU Qywyng

¥ Mnopeig va karaypageig Ty
nooomTa ToU QAQTICU Nou
KQTQVAAWVEIC OE NUERNOIOUG
NiVOKES Y1Q va EXEIG TOV
EAEYXO
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al\ayn Teonou
CwngG...

Evacg uyievog 1ponog {wng
unopei va diampnoel rov aoBevn
HE KaPSIakr avenapkeia Oe PIa
KQAr PUOIKH KQTQoTaon Kai va
BeAnwoel yevika v noidmra
{NG TOU aNOPEUYOVIQq TIG
eninAckeg. MNepav 1ou
NEPIOPICUOU O1C uypP4 Kal 010
aAam, © aoBevig JE KapdIakn
QVENQPKEIQ NEENE! Va
ano@euyel 10 Kanvioua kal va
HNV KAIavaA@Vel JEYAAES
NOCOINTEG OIVONVEUNA (GAKOOA).
MNpénel va avooonoieital pye
eupoMacud KaGBe xpdvo evavna
o1V ypinn kai rov
NVEUHOVIOKOKKO, EVW NApAainAa
eMBANETal va NAPAUEVE]

SpaopIoG.

Kapdiakn avenapkeia
KQI Goknon

Ira evdidpeoca diaompuarwy
Eexoupaong © aoBevng
ouUVIOTaTaE VO akoAOUBEl éva
nEdypaupa Aoknons 10 onoic Ba
oulnmoel kai Ba oxedIAoe! JE 10
yiarpd rou (Nx nodnhaocia,
nePNATUa, KoAUum). To va
aokeiral ouxvd Ba Tov onBhoel
va JIaTNENCE! UIA KA POPMA KAl
va rovwBel WuUxikE kAvovTrag rov
va viwBel {wvravia. Me 10 va
napapevel dpaormpiog B8a unopeEl
va kavel Nio NoAAG npdyuara
kara m diapkea G HEPAac.

Ynapxouv NoAeES aEpofikes
QOKNoEIC and TG onoleg ©
aoBevnc ynopei va eninetel va
kavel, Ol ICONETRIKES QOKNOEIG
(qureg Nou anairouy va
KOQTACEIG TNV Qvanvon) Npénel
va anogeuyovial 6oo €ival
duvardv,

O aoBevig Npenel va ano@euyel
mMv AOKNON 0€ NEPINTWOon nou:

¥ e&xel SUOKOoAIa OtV avanvor)
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EVw eival Eexoupaotog
¥ exe1 Ndvo oro omBog

¥ €ival KOWWREVOG 1) EXEl
onoadnnore Aciuwen f nupetd
¥ €xel NOAU KPUOo 1) NOAA {éomn

® LONG €xe1 @ael 1) eival TEAEIWE
VNOTKOG,

Kapdiakn avendapkeia
Kal 1agidia

O1 acBeveig pe kapdiakn
AVENQPKEIQ KNOPOUV va
TQEDEPOUV QPOoU NOWTa
CUPBOUAEUTOUV TO YIGTRO TOUC,.
Kaié Ba firav va anogeluyouy
TOUG MPOOPIOUOUG LE LEYTAO

OapUAKEUTIKN
Bepaneia 1ng
KAPJOIAKNCG
AVENAPKEIQAG

O yiarpég eniéyel v
KQTaANASTERN PAPPAKEUTIKA
Qywyr) avaioya pe 1a
ocuuMrwpaTg, 1o oTadio MG
KOPBIOKAG avenAPKEIAS Kal T
YEVIKr) KQTAOTaOoN TOU AoBevoUC.
Ynapxouv NoAAG €idn
CKEVaoUATwY and 1a onoia o
yIaTROG EnNIAEYE! va
CUVIQYOYPRAPNOEl avAloya e 10
o Kpivel On avianokpiveral
KaAUTEPQ OE Kdee nepinTtwon.

H apxixr cpoppouetmxr‘\ Bepaneia
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© ONoICS Va EIva ANOTEAECHATIKOG

KQl QVEKTOC anod Tov aoBevr),

INUAVIIKECG CUMPBOUAEG
nPOG ToUG aoBEVEIG:

¥ AxohouBnoe nioTa nig odnyleg
nou oou €xel Swoel © yIarpog

¥ Opoviice vo Pabels va

ovoudlels 1a PAPHAka oo, 10
Aoy nou 1a naipvers, Tig S00eig

Kal TiG nopevepveleq rouq
¥ Mnv napaieineic S60€

PADUAKWY, OE nepﬁfwon nou

yivel autd unv napeis dinAn
ddoN v enNdPEVN @oPA

¥ Kave eéva oxediaypaupa Kal
QVTIOTOIXNOE TIG WPEC HE Ta
PAPUAKa NOU NPENEI Va
napeig kate eopd, av

duokoheuecal, {AToe porBeia

and kanoio €181kd

¥ ©a ATav OWoTO VA EAEYXEIS TNV

MIE0r) CoU KABNEPONVA, UNGOXOUV
@appaka r ouvduaouods ga-
PHAKWY NOU HNOPEI va NPOo-
KQAEQOUYV UEYAAEC LETAPOAEG
OV QRINPIaKN NIEon

¥ Mnopeic va xpnoiponomnoeig

éva funvnmpe! yia va oe
unevBupilel va napeig 1a

PAPPAKA OoU

Q AV 10 [Sploxeaq NPEQKTIKO,

unopek; va xpnoiponoinoelg
KOUTI& EI8IKA VIa PAPHaKa Nou
éxouv anouéva 1Q PAPHAKC
me Bbom!ﬁac avaloya pE TIG
MEPEG KaITIG WPEG NOU Npeénel
va 1a napeig

¥ Av KGnoio anod 1a APUAKa

O0oU €x€l NOOKAAEOE! ia
NQPEVEQYEIQ, UNV OTAUATHCEIG
Vva TO naipveis av dev
OuuBoUAeUTEIG NPpWTA TO
yiarpo oou

¥ Av nalpver; U0 ayyelndpaorka

QApUaKa PROVIICE Va 1a
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NAPEIG e TOUAGXIOTO SUo
wpec dlapopd

¥ Mnv nGpeig 10 dioupnnkod xan
QPECWS NEIV NAg yiKa unve, 8a
Xpeiaorei va EunvAcerg kard m
JIGPKEIQ NS VUXIAC vIA va
ouproeic,

Kamyopieg Qapuakeunkwy
IKeuaouarwy nou
Xpnoigonoiouvial omy
Kapdiakn Avendapkeia

¥ AVAOTOAEIC JeTaTpENTIKOU
ev{UhOoU ayyeIoTEVOIVNG
(AMEA)

Npdkerai yia 1a NPWING Yeaupng
PAPHAKA NOU XpnoiponoiouvTal
yia ) Siaxeipion e Kapdiakng
avenapkelasg. MnAokapouv
pETarponr) NG ayyeiorevoivng |
oe ayyeiorevaoivn Il. H avactoAr
TOU ouOTAAaTog and roug AMEA
odnyei o€ ayyedIactoir,

dnAadn Sielpuvon Twy ayyeiwv.
AUTO €xel we anoreAeoua m
BeAtiwon NG pong Tou aiparoc
KQI JaKpOoXpOovIa v Nrwon me
apmpEIakng nieong. H mo cuxvi
napevepyeia eival o Enpoc,
enigovog Brixag.

¥ AvaoTtoleic unodoxewy
ayyeiorevoivng |l

Mpdkenal yia pa napalhayr 1wy
AMEA pe napduoia dpdon.

¥ AioupnTka

H 3paon 1wy Sloupnnkwy Exel we
QnOTEAECUA TN HEKLON TOU OYKOU
aiparog (UypwV) Kol varpiou pe m
Biolpnon. XaunAwvouv v udnin
nieon di16n anoBaiiouy and 1o
Owua vepod kal varpio nou dev
xperaleral Mexvvouv €101 10 POo-
prio epyaciag mg kopdiag. Ero
aAnooUPPOEILOVIal Ol NVEUPOVES
KQl avakou@ilovTal cuunrwuarg,
ONWCG €ival 10 POUCKWUA
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(nenfipo) kar n duonvoia. H mio
KOV} QvenIBuUuNTN EVEpPYEIQ Eival
n anAeIa Kahiou. To k&Aoo eival
ONUAVTIKO QUOTATIKO TOU
OpYQaVIOUOU Kal BonBd omyv
NAEKTIRIKA oTaBepdrnia mg
kapdiGg ka1 Oy Kahr Aeroupyia
TOU VEUPIKOU CUCTAUATOC.

Ci aoBeveig npénel va
NAPAKOACUBOUV TAKTIKA TS, EC
TOU KQAiou O1o giua. NoArd
PPOUTa ONWG Of MNAVAVEG, Ta
NOPTOKANIC, 1A YKOEINPOOUT KAl
1A AQXQVIKG NEQIEXOUV KAAIO Kai n
Karavaiwaon toug ponda apou
NLWIA TO EYKPIVE! KA1 O YIATPOG.

¥ Brita anokA€IoTEG

Mepiopilouv TN BAanmkh dpdon
me adpevalivng omy kapdid Kal
Ora Qyyeia, EAEyxouv 1oV
KQPBIakd pubud KOl JEKDVOUV TNV
nieon. O dpaocelg Toug eival dUo:
1) EAGIT@VOUV TNV Kapdiakn
ouxvornra (oeUEeIS TO Aentd) pe
QUETO ANOTEAECUA TNV EAATTWON
TV QNANMCEWV Tou Juokapdiou

o€ ofuyovo Kal myv eAanwon Tou
KapOKIKOU €pyou kai 2) Auvidvouv
10 XPOVO QIUATWONG TWY
ore@avigiwy apipiwv (ayyeia
MG kapdidg).

¥ Ayotivn

BeAnwvel 1 CUCTAATIKA Aeroupyia
MG kKapdiag kal SUVAWVE! TOV
NAAUOG, ENMPENOVIAC OTNV Kapdid
va npowsdei peyaiurepn
nooomra aiparod. Ta enineda ing
diyolivng npénel va eAéyxovral
TOKNKA pE Afym Seiyparog
QigaTog via va anogeuxsei n
1ofikéTNTa AnNd 10 PAPUAKO.

¥ LNIPOVOAGKTIOVN

MnAokapel kanoieg aveniBupnTeg
SpAoceIg NS AADOOTEROVNG OTNV
Kapdi kal ano@optiler 1o owua
ano 1a ENINAEOV LYPA HECW TNG
dioupnong,. Eivan duvardv va
avlfcer 1a enineda 1ou KaAiou
OTOV OPYQVIONO.
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¥ AyyeioSIaoTaATKa
Mpdkeral yia @apuaka nou

npokaiouv S1acToAr (augnon Mg

SiapeTpou) Twy ayyeiwy . Ta
nepiloodrepa and 1a PAPNAKa
aurd SpouV WS avnoneRTaoIKG
(yia Mrwon mg apmpPIakng
nieong) A yia ™ BeAriwon g

QIATWONG OPICHEVWY OpYavVWY,

ONwWG ™G KapdIAg Kal Tou

eyke@aAou. Ta Mo SnUoPIAn eival

1Q viTrpwdn, 1a onNoia CuvrBwe
XOPnNyouvral o€ aoBeveic ue

o B8ayxn (UNOYAWOOIO),

' |‘/\"7
Mropw |

va {NOW
KOAQ UE TNV
KAPOIOKN

QAVENAPKEIQ AV

] Zuyiloual kaBnuepiva

2 Evnuepwvw ToV yIarpod pou
O€ nNepiMmwon Nou Napw

anoropa Bapog f Bioow
cuunTWUATra nou

unodnAwvouy endeivwon /
XEIPOTEPEUON TNG VOOOU

Aev karavahwvw Navw

and 2,5 Airpa uypd my
nuepa

A Anopeuyw 10 aAdn
5 ANOPEUYwW TO KaNVICua

é MNepiopkw 10 oivénveuua
(aAx0OA) NOU KATAVAALVL

7 MNaipvw 10 apuaka uou
cUppwva pe ng odnyieg

8 Mpoypauparii{w nepiddoug
Eexcupaong

Q ACKOUNQI TAKTIKA.
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APPENDIX IX

A recording form with columns to daily record the weight, blood pressure, pulse and

glucose level.
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AEYTEPA

TPITH

TETAPTH

NMEMNOTH

MAPAZK.

2ZABBATO KYPIAKH

B ™ m

BAPOZ

NIEZH

FAYKOZH

NMAAMOIL

B m m

N

BAPOZ

NIEZH

FAYKOZH

NMAAMOI

B w m

w

BAPOZ

NIEZH

FAYKOZH

NMAAMOI

BAPOZ

NIEzZH
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FTAYKOZH

NAAMOI
BAPOZ
E NIEZH
B
A | ravkozH
A
NAAMOI
a
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APPENDIX X

MPENEI NA EIAONOIHEZQ TO MNATPO MOY

o
Avarvew Pe duoKoAia

MNapw amétopa Bapog
‘Exw movo oto oTrBog mou dev avakou@ileTal HE papuaka

=drmrvnoa 1o Bpadu ye aioBnua ua&gﬂuﬂ; M ¥pNaIJoTToNW
TepioooTepa pafihdpia yia va koiunBu

NiwBw utrep Bohikr kolpaorn

Exw emdevoudEVO QOUOKWHA

"‘Exw amwAeia 6pegng

‘Exw pwrtogofia r) movokégalo ) évrovn {ain
Exw kaAmadovra raduo / AicBnua maApgwy

AEN NAPABAENQ NA:

Na fuyifopal kaBnuepiva

Aokolua TakTIka kai va Eekoupalopal o1a eviGueoa

Na maipvw 1a gapuaka Jou otny wpa toug

Na mepiopidw 1o aAar ot diatpo@r) you

Na amo@eldyw TNV KAravaiwon HeEyaAwv TToOoOTATWY uyplwv
(edv Exw EvTOVa CUUTITWHATA)

Na eipal ouvenfig pe Ta pavreBol You oTo yiarpo

ATTOQEDYW TO KATTVIOHUA KAl TNV UTTERKATAVAAWOTN aAKOOA

EppoMiGZopal kGBe Xpovo evavmia aTn ypiTim Kai Tov
TIVEUHOVIOKOKKO

To TNAEQwvo ToU yiaTpoU Jou eivai:
To TNALpwvo Twy TTpwTwY BonBelwv eivai:

Bl N o8 o8 o o o o Y
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APPENDIX XI

A fridge magnet with the logo of the ‘SupportHeart’

APPENDIX XI|I

Non - pharmacological education for the intervention group.
Fluid and sodium management

Although in the guidelines for HF recommend restriction to fluid and sodium intake, there
is no any scientific documentation and in the latest ESC quidelines, this recommendation
stated as to avoid excessive fluid intake (Ponikowski et al. 2016, McDonagh et al. 2021).
The patients were educated about fluid restriction and they recommended to take no more
than 1.5-2 liters/day to avoid signs of congestion like, dyspnea or difficult sleeping
without pillows,weight gain more than 2kg in 3-4 days or ankle swelling (Parinello et al.,
2015) .They educated and learned that the presence of signs/symptoms related to elevated
fluids is due to the elevated intracardiac filling pressures and that is very iimportant the
early recognition of these signs/symptoms by themselves or their caregivers.This is very
important in order to prevent the deterioration of the symptoms and acute events that will
decreasd their HR-QoL. These pressures may begin to increase days until three weeks
prior to the development of symptoms or weight gain (Parinello et al., 2015). A recording
form was given to the patients in the meetings that included columns to record every day
their weight, blood pressure, heart beats and glucose level so they can assess with the
research team the measurements and manage their condition and over time to manage it
themselves (Appendix 21). They were given a fridge magnet with the logo of
‘SupportHeart’ to attach the form, so that it reminded them to record the measurements

daily (Appendix 23). During the summer days or during the hot days, especially in Cyprus
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where the temperature during summer rises to 39-44 degrees Celsius, patients learned to
lick an ice cube rather than take extra fluids so they will feel that they have quenched
their thirst but without overload their body with extra fluids. During the study, a patient
diagnosed with DM2.

Although guidelines for HF recommend restriction to sodium intake, there is no any
large RCT designed yet with the aim to determine the effect of low sodium intake on
clinical outcomes, including cardiovascular events and mortality (O’Donnell et al. 2020,
McDonagh et al. 2021). However, the presence of higher sodium intake in DM patients
with HF seems to increase the risk of fluid retention, hypervolemia, and acute
decompensated HF (Rosano etal. 2017). This can be explained by glucose having similar
osmotic characteristics as sodium, displacing fluids from intracellular and extravascular
spaces into intravascular space causing hypervolemia (Rosano et al., 2017) European
Guidelines indicate restriction of sodium intake to « 2.000 mg/day in symptomatic patients
(McDonagh et al. 2021). The Heart Failure Society of America recommends 2.000-3.000
mg daily sodium intake for patients with HF and preserved or depressed EF, with further
restriction < 2.000 mg/day for moderate to severe HF and patients with volume overload
(Alderman & Cohen., 2012). Patients learned to folow a low dodium diet, read carefully
the labels in food for the presence of sodium chloride (NaCl) and avoid pre-cooked foods

that contain a high amount of salt and replace salt with spices and herbs.
Fat and sugar free diet

Current mechanisms underlying the beneficial effects of the Mediterranean diet that
include a depletion in inflammatory and oxidative stress markers, improvement in lipid
profile, insulin sensitivity and endothelial function, and has antithrombotic properties
(Ditano-Véazquez et al., 2019). Most of these effects are due to bioactive ingredients
including polyphenols, mono- and poly-unsaturated fatty acids that contains to olive oil
(Ditano-Vazquez et al., 2019). In RCTs, the Mediterranean diet found to decrease fasting
plasma glucose, systolic and diastolic blood pressure, body weight, waist circumference,
low density lipoprotein (LDL) cholesterol and triglycerides (Kahleova et al., 2019).
According to the Diabetes and Nutrition Study Group (DNSG) of the European
Association for the Study of Diabetes (EASD) 2023, support that mediterranean diet is
characterised by high consumption of vegetables, legumes, whole grains, fruits, nuts and

extra virgin olive oil. It also recommends, moderate consumption of fish and wine, and
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low consumption of red and processed meat, processed food and Mediterranean diet is
recommended in patients with HF- DM (Reynolds et al. 2023). Patients learned about the
benefits to follow the Mediterranean diet but without the intake of products that contain
sugar and limited portion of fruits. The ‘SupportHeart’ research team gave additional
nutritional advice related to special occasions like religious fasting periods to meet the
spiritual needs of the patients but without causing any fluid overloading or episodes of
hyperglycaemia taking into consideration and other comorbidities like impaired renal

disease.

Physical activity

HF is characterized by intolerance to exercise, and HF patients get tired easily and
experience shortness of breath. Previous years was adviced HF patients to avoid
physical activity. However, the new management of HF impose physical activity in the
management of HF and DM, with multiple benefits for the patients (Sato et al., 2012).
RCTs have found that physical activity improves HbAlc, triglycerides and cholesterol
in people with DM2 (Balducci et al. 2012, Liubaoerjijin et al.,2016).

In DML, aerobic exercise increases cardiorespiratory fitness, decreases insulin
resistance, and improves endothelial function and lipids (Chimen et al, 2012). Moderate
to high levels of physical activity and cardiorespiratory fitness are associated with
substantially lower morbidity and mortality in people with DM1 and DM2 (Sigal et al.
2018). It is recommended that HF patients can exercise for 20-60 minutes, 3-5 days per
week at moderate-to-high intensity. The deconditioned patients can start low intensity
physical activity 5-10 minutes, twice a week and gradually can reach the above
recommendation (Piepoli et al., 2021). Aerobic ecercise recommended most because it
increases insulin sensitivity, oxidative enzymes, increases lung function, increases
immune function, and cardiac output (Garber et al., 2012). Prior exercising glucose
level has to be checked and patients in the IG learned about the benefits of physical
activity and the possibility to have hypoglycaemia during or after exercising. During the
monthly meetings with the patients several times was arranged walking according to the
endurance of each patient. Prior exercise HF-DM patients must check their glucose
level especially patients who receive insulin to prevent episodes of hypoglycaemia

during the exercise.
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Smoking

Smoking increases blood pressure, pulmonary artery pressure and vascular resistance
and is associated with carbon monoxide exposure, increasing oxidative stress which
lead to impaired mitochondrial function, inflammation and impaired endothelial

function (Kamimura et al., 2018) In addition smoking causes directly damage of p-cell

function and the chemical compounds of tampacco leads to smoke-related insulin

resistance (Wannamethee et al., 2001). Inflammation and impaired endothelial function
may influence the myocardium by affecting cardiac structure and function or indirectly
causing arterial atherosclerosis (Bye et al., 2008). Patients learned about the clinical
benefits for smoking cessation and the smokers advised to quit smoking since smoking
cessation prevents hospitalization and death (Suskin et al., 2001).

Travel

Patients with HF and DM must consult their doctors before travelling. They must take
with them their medications with a brief letter from their doctor describing their medical
problem (Possick. 2007, Izabi et al. 2014). Furthermore, patients with cardiac
pacemaker or implantable cardioverter defibrillator assured that they could fly with
safety (Izabi et al., 2014). They were advised to have their device card ready to show to
airport personnel before walking through the security checkpoint. The pressure of the
cabin and the anxiety that a person can experience during air flight can decrreased
oxygen saturation (lzabi et al., 2014). Stable patients with NYHA class I-111 are able to
travel with safety (Smith et al., 2010). However, patients with NYHA class Il were
advised to have on flight, medical oxygen support. Patients with NYHA class IV should

not travel without oxygen and medical assistance.
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APPENDIX XI11

EPQTHMATOAOTI'IO: 'ZONTAX ME THN KAPAIAKH ANEITAPKEIA'

Odnyiec ypnomg

1. Ot acBevelg Tpénet va amavTiiGOVV TO EPOTNUATOAIYIO TTPLY amd AAAES AEIOAOYNGELS
KoL ETAPEG TOL UIopEL val TpokatoddBovy Tic amavtroels. Mropeite va meite otov
aclevr] 6t Ba Béhate va mapeTe TN YVOUN TOL TPWV VO KAVEL GAAES 1OTPIKEG

egetdoelc.

2. A@bBovog, yoplg dwakomn ypoévog mpémer vo. dlatebel dote o oaocbeving va

GUUTANPADGEL TO EPOTNLOTOAOY1O.

3. Ot 0dnyieg mov akolovBovv mpémet va divovtar otov acbevn kdBe popd mov To

EPMTNUATOAGYIO GUUTANPADOVETOL.

a. AwPdote otov acBevi) Vv glcaywykn mopdypapo mov Ppioketor oty

KOPLOT TOV EPMTNUOTOAOYIOV.

B. AwPdote TV TpOTN EpMTNOT GTOV 0GHEVT - "Zag EUTOIIGE 1) KAPOIOKN GOG
avemdpkelo omd 10 va (eite Ommg Béhate KOTA TOV TEPACUEVO HVOL
TPOKOADVTOS TPNEWO 6TOVG aoTpaydAoLg cag 1 ota mode'"; Tleite otov
acBevn], "Av dev elyate kaBOAov TPNEWO GTOVS AGTPAYAAOLS 1) oTOL TOOX
KOTO TOV TEPAGUEVO UNvaL TPETEL VO, PAAETE GE KUKAO TO UNOEV HETA atd
QVTNV TV £pAOTNON Yo Vo, OiEETE OTL TO TPNELLO dEV NTOV TPOPANLLOL KOTA
tov mepaopévo pnva'. EEnynote otov acBevn o6t av eiye mpn&ipo mov

TPOKANONKE amd GTPOUTOVAN YL TOL AGTPAYOAOL 1] OO KATolo AN outiol
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1N onoia ciyovpa dev oyeT{OTAV LE TNV KAPIOKT) OVETAPKELL TPETEL EMTIOTG
va Baiet o kKOKAO TO UNndév. Ileite otov acbevny, "Av dev glcaote Giyovpog
vy Too Adyo eiyote 1o mpHEo N vouilete 0Tl avtd oyetiloOTOV UE TO
TPOPAN A TG Kopag Gac, T0TE Paboroynote 1o TOAD T0 TPHEYO GOg
eUmod1GE amd T0 Vo KAveTe TPdypoTo Tov OEANTE Vo KAVETE KoL amtd TO VoL
vimbete 0mmg Bo OEAate va vidBete". Me dAha Adyta, OGO EVOYANTIKO NTOV
to TpN&o; Agiéte otov aebevn Tmg va ypnoyomotel Ty KMpoka omd to 1

Pl To 5y va onueEtmveEL TOc0 oA To TPNHEo emmpéace T (on Tov

KOTO TOV TEPAGUEVO UNVOL - ATt TTOAD Alyo péypt Tapa ToAD.

Apnote Tov acfevn va dofdcet kot vo amavtioet Tig dAleg epotioels. OAOKANpO

10 gpOTNUATOAGYI0 pmopel vo doPaoctel amevbelag otov acBevr), av kdémolog

TPOGEEEL VAL LNV ENNPEGGEL TIC AMAVTNGELG LE AEKTIKA 1] GOUOTUKO UVOLLOTOL.

EmPePardote 6Tt 0 060evic £yl amavnoetl o€ OAES TIG EPOTNCELS Kol OTL LITAPYEL

po pévov amdvinon o€ Kabe epdTNoN onuetdpévn kobapd. Av kdmotog achevnc

OLWIAEEEL VO UMV QITALVTIOEL KATTOL0/ £C EPOTIGELG CNUELDCTE TO GTO EPMTNUATOANY10.

Babpoioynote 10 epoTtpotoddylo TpochETovtag Tig amavioelg kot Tomv 21
gpotoswv. Emméov, copatikés (epotnoeic 2, 3, 4, 5, 6, 7, 12 kor 13) ko
ovvaroOnpotikég (epotioeig 17, 18, 19, 20, xor 21) d100TdoELS TOL
epmtnpotoAoyiov Exovv Bpebet pe avdivon Tapaydovimv, Kot UTopovV Vo
€€ETOOTOVV MOTE VAL YOPOKTNPICOVY TOPOTEPC TV EMIOPACT) TNG KOPILOKTG

avendpkelog otn (on kdmoov acbevovg.
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EPQTHMATOAOTI'IO: 'ZONTAX ME THN KAPAIAKH ANEITAPKEIA'

AVTEG 01 EpOTNOELS ALPOPOVY TOV TPOTO LE TOV OTOI0 1) KOPOLUKT GG UVETAPKELY (TTPOPANUA TNG
Kapddc) cag epmddioe and 1o va Leite Ommg Béhate katd Tov mepacpévo pnva. Ot EpOTNOELS TG
mopakdto Aotag mEPYpAPoLY SPOPETIKODS TPOMOLG WE TOVG OmMOIoVS Hepkol GvBpwmot
emnpealovtar. Av giote Glyovpog OTL pa epd™OT eV 6ag apopd 1 dev GYETICETOL LE TNV KOPOLOKTY|
cag avemdpkelo Bdite og kKOKAo t0 0 (Ox1) Ko Tnyaivete oty €MOUEVT] EpATNON. AV [ EpATNON
c0G apopd, Tote PdAte oe KOKAO TOV apBud mov aEloroyel To TOGO TOAD Gag EUTOMNGE Amd TO Vo

Celte Omwc Béhate.

20 gUmOOI6E 1] KOPOLUKI| GUS AVETAPKELD OO

70 vo. (gite 0mmg 0¢hoTe KOTA TOV TEPAGUEVO

pnvao
O [ToAd [épa
Atyo TOAD
1. Tpokoimvtog TPHEYO GTOVGS 0 1 2 3 4 5
0OTPOYGAOLG GOG, TO TOSA, K.A.T.;
2. Kdavovtag cag va kabodcoote 1) va 0 1 2 3 4 5
Eamlmvete Yo vo Egkovpaleote Katd ™
SGpKELL TNES NUEPOC;
3. AvoKoAEVOVTOG TO TEPTATNLA GOC 1) TO 0 1 2 3 4 5
avEPacUa GKAAOGC;
4.  AvokoledovTog TIC SOVAELEC GO GTO 0 1 2 3 4 5
OTTL 1| OTNV QLAN;
5. AvokoAevovtog o va, fyaivete EEm 0 1 2 3 4 5
LOKPLA a0 TO OTiTL;
6. AVOKOAEVOVTAG GOC OO TO VO KOWLAOTE 0 1 2 3 4 5
KOAG TN VOyTO,
7. AvoKOAEVOVTOG TIG GYECELS GG 1] TO VA 0 1 2 3 4 5

KOVETE TPAYLLOTO, LLE TOVG PIAOVG GOG 1

TNV OKOYEVELD,;
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

AVGKOAELOVTOG TNV EPYAGIN GOG TTOV GOG

OTOPEPEL ELGOOM L

AVGKOAELOVTOG TV YLYOY®YiO GOC, TO

GTOP 1} TOL YOUTL GOG;

AVGKOAELOVTOG TIG GEEOVOMKES GOLG
dpUCTNPLOTNTES;

Kdévovtac oag va tpmdte Aydtepo and ta

QoyNTE TOL GOg OPEGOLV;
Kévovtac oag va Aayovidlers;

Kdavovtac oag va vimbete kovpaouévog,

adOVOPOG 1] LE YOUNAT evepyNTIKOTN T

Kdévovtac oag va mapapévere o

VOGOKoLE(D;

Koaotilovtdg cog ypruoto yio Tpikn

QpovTido;

[IpokodmVvTag 60G TAPEVEPYELES OO TA
PappoKa;

Kdavovtac oag va vidmbete 611 gicaote
Bapog oty 01KOYEVELL Gag T} TOVG

¢ilovg;

Kdvovtac oag va vidbete 611 ydoate Tov

éleyyo ToV g0vTob cag ot (oN Gog;
Kavovtig oog va avnouyElTs;

AVGKOAELOVTOG TO VO GUYKEVIPAOVECTE N

va Bupdote Tpdypoto;

Kévovtdg oag va vidbete katdbinym;

Copyright University of Minnesota 1986.
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APPENDIX X1V

AgikTG avTo@povTidoag oty Kapolokn Averdpkero

Oleg o1 amavtioels eival euUmIoTEVTIKES

Koabn¢ 0o amovtdg T1g Tapakdtm epmTioELS VO OKEPTEGOL TMG A1oHAVEGOL TOV

terevtaio pva N omd v televtaio pepa emkovmviog pall pag péypt orjuepal.

MEPOZX A:

21N mopaKdTm AMota vTdpyovy 0dnyiec mov divovtal o dTouo LE
Kapdiaxn Avenapketa. Ilog epapuoloviat ta mapoakdto g povtiva,

Moté N Mepikéc Xoyva IHavra 1
Yrav Dopég KaOnpepr
va
. Zvuyileoau; 1 2 3 4
. EAéyyeig toug aotpaydlovg cov yia 1 2 3 4
TpN&ipo;
. IIpo@uAdooelc Tov eantd Gov amd T0 1 2 3 4
va appwotnoet; (1.y. oo ypinng,
AITOPLYN APPOGTOV ATOUWDV)
. Kéveig puown dpactnprotra; 1 2 3
5. Trmpeic ta pavtePod pe to yaTpo 1 to 1 2
VOGNAELTY GOV;
. AxolovBeic d1atpon younAn o€ 1 2 3 4
oAdTL
. Kdveig doxknon yia 30 Aentd; 1 2 3
. Beyvdg va mhpelg Kamoo and to 1 2 3
QApLLOKO GOV;
. ZNTAG Y10 TPOPILN YOUNAG o€ QAdTL, 1 2 3 4

otav TpO¢ £EM 1| o€ EmioKey);
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10. Xpnowonoteic kamowo. pébodo (kovti 1 2 3 4
YOV, VIEVOLUIGELS) Yo va. o€
Bonba va Bopdoor to eapoke cov;
MEPOX B:
[ToArol acBeveig €govv copmtdpaTa AOY® TG KOPIIKNG TOVS AVETAPKELNC.
2uvNOGHEVE GUUTTTOUOTO TG KOPOLUKNG OVETAPKELNG Elvar 1) SuckoAia otV
OVOTTVOT) Kol TO TPNEYLO TMV 0oTPaydA®mV.
Tov tehevtaio unva , £xelg duokoiio otV avamvor 1| TPNELO GTOVG AGTPAYIAOLG;
Kboximog éva.
0) On
1) No
Edwv eilyeg duokoMa otnv avamvon 1| TpREYLO GTOVS OGTPAYAAOVS TOV TEAELTOIO
unva.....
(KvkAdote éva aplfuo)
Agv giya Agv T0 Onpn Yyetikd  I'pfyopa o0
OVTA TG | GVOYVOPLEE| YpIyopa  Ypiyopa YpRyopa
CUUTTTAON
ata
[T6G0 ypryopa 10 avayvmdpioeg
WG COUTTOLO KOPILOKNG A/A 0 1 2 3 4
avendpkelag?

21N Mo KAT® AloTo avaQEPOVTOL TPOTOL AVTLILETMIIONG IOV XPNCLOTOIOVV
dropa pe kopdakt avendpkela. Edv €xelg duokoria otnv avamvon 1
TPNE0 6TOVS aGTPAYAAoVS, TOGO elval TBAVO Vo SOKIUACELS KATO10 0o
TOVG TOPOKAT® TPOTOVG;
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(KvkAdote éva aplBuo yio KaOe TpOTO aVTILETMOTIONG)

Ka86rov Kanog MBavo MoAv
IMeavo IMeavo IIeavo
11. Meidvelg 1o aAdtt 6T S10TpoPn 1 2 3 4
12. Meidvelg v TpdsAnym vypov 1 2 3 4
13. TTaipvelg E€tpa SrovpnTiKd Ydmt 1 2 3 4
14. TnAepmveig 6to Yotpd N 10 1 2 3 4

VOONAELTY Y10 0ONYiEg

15) Zkéyov éva TPOTO AVTIUETMIIONG IOV SOKIHOGES TNV TEAEVTAIN POPA TOL

elyeg duokoAia otV avomvon 1 TPNEYLO GTOVS AGTPAYAAOLG,

(KvokAwoe éva aplfud)

Agv Agv gipan LYAETIKA Xiyovpoc/n IHoAv
ookipaoa | oiyovpoc/n oiyovpog/n ciyovpoc/n
KaTL

[1660 oiyovpog/n gicat 0TL 0
TPOTOG AVTIUETOTIONG 0 1 2 3 4
Ponbnae 1 oxL;

MEPOX I

['evikd, mOoT awtomenoifnon €xelg 6TL umopeig va:

Agv o Aiym Moiv EmpeTucn
_ oavtomenoi® ovtomemoid  avtomemoil
avToTETOi0 non non non
non
15. Awatnpeig Tov €0vT0 Gov YWPig 1 ) 3 4
CLUTTOUOTO KOUPOOKTG OVETEOKELNGC,

307




16. AxorovOeic Oepamevtikéc 0dNnyiec
OV GOV £YovV 000El;

17. A&oloyeic T coPapdTnta TV
CUUTTOUATOV GOV;

18. Avayvapicelc Tic aAlayEg otV
vyelag 6ov 0tav avtég cupfaivouy;

19. Kdveic kdtt wov Ho avokoveicel to
GUUTTOUOTO GOV;

20. Extndc moco kadd Asttovpyel évag
TPOTOG AVTIULETMTIONG;
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INTODUCTION : well'2, The purpose of this study was to evaluate

Heart Failure (HF) Is a complex clinical syndrome
related with many comorbidities, which complicate
the long-term management of the disease, one of
the major problems of public health'. In order to
remain heaithy, patients with HF must adhere to
several behaviors and actions such as medication
adherence, following a low-salt diet and staying
physically active making this process difficult) 2.

Self<care is defined as o naturalistic
decision-moking process that involves the choice of
behaviors which maintain the physiologic stability
(self-care maintenance) and the response to
symptoms when these symptoms occur (self-care
management) 37, It is fundamental for the clinical
outcomes of patients with HF like in all chronic
illnesses®.

Self-care is substantial for the effective
management of HF resulting to a better health
related quality of life (QOL), lowering readmission
rates, ond reducing mortality®, To evaluate the
adherence to self-care recommendations valid and
relioble measures of self -care are needed. The
evaluation of the self-care of patients with HF
require the use of valid and reliable instruments.
The most widely used scales are the European Heart
Failure Self-care Behaviour Scale (EHFScBS)” and
the Self-care Heart Failure Index (SCHFI)3.

During the COVID-19 pandemic, the self-
care management for these patients has become
more essential, since patients with HF stay at home
with minimum contacts and/or to their health
professionals/clinics even though close monitoring is
critical®®. Therapeutic inertia in HF care is an
ongoing risk and during this period communication
and monitoring are impaired and patients with HF
or other cardiovascular diseases are ot risk for
severe infection and complications®!°, The
instruments assessing self-core management are
now more than ever helpful to identify gaps in self-
management, place of improvement and
educational needs or lack of knowledge.
Alternative therapeutic pothways and forms of
monitoring are developed during the pandemic to
ensure the continved provision of evaluation and
good healthcare and prevention strategies, and the
prompt management of deterioration while social
distancing''.

The validation of the SCHFl was decided to
be established as is a comprehensive instrument
glving the possibility to researchers and cardiclogy
specialists of an alternative instrument, since Gr9-
EHFScBS'? has already been evaluated and” used
among Greek speaking populations. The SGHFI
gives further the possibility to assess conﬂdonc:_. as

the psychometric properties of the Greek version of
“Self-Care of Heart Failure Index” (Gr-SCHFI)
questionnaire in Greek-specking population.

METHODS

Study Design

It’s a methodological study assessing measures of
construct and discriminant validity, os well as the
internal consistency and factor determinacy of the
Gr-SCHFI and its factors.

Seffing and sample

The sample consisted of 176 Greek speaking
diagnosed patients with HF (NYHA class |-1V), that
were recrvited from cardiology units and outpatient
departments of all large public hospitals of Cyprus,
and outpatients of the Heart Failure Clinic from o
large University Hospital in Athens, Greece. The
participants completed a questionnaire which
included questions on demographic and clinical
characteristics, the Greek version of Self-Care
management of Heart Failure Index (Gr-SCHFI) and
the Greek version of the European Heart Failure
Self-Care Behaviour Scale (Gr9-EHFScBS)'2.

Nurse researchers screened the patients during their
hospitalization or scheduled visit in the HF clinic for
possible participation. Only patients who were able
to give written consent were included in the study.
Patients who did not speak Greek, those with
impaired cognitive function or with other conditions
that severely affected their Qol (e.g. degenerative
diseases, mental disorders, active cancer, on
dialyses) were excluded. The questionnaire was
administered by the nurse researcher who
supervised the completion procedure. Participants
with literacy problems or experiencing difficulty
completing the questionnaire were interviewed by
the nurse researcher.

Instruments

Self-Care of Heart Failure Index

The SCHFI (version 6.2) includes three sub-scales
(dimensions) with 22 items measuring self-care
maintenance (10 items), self-care management (6
items) and self-care confidence scale which includes
six items. Each SCHF sub-scale uses a 4-point Likert-
type response options 3413, Each sub-scale is scored
separately. Response choices for all items in the
scale are summed ond standardized to achieve a
possible score of 0 to 100, with higher scores
indicating better self-care and a score of 70 or
greater as a cut point to judge self-care
adequacy''%, The cut point was found to be
associated with the best 1-year event-free survival
141®% and one half of a standard deviation, or an 8-
point difference in the standardized score, was

Medical Research Archives |t ps: //esmed.ora/MRA /index. php /mra /article /view /3170 2
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praised os @ minimal clinically relevant change in

scores'’.

Other instruments and measurements.

European Heart Failure Self-Care Behaviour Scale
Gr9-EHFScBS is a 5-point Likert scale, from 1 (“l
completely agree”) to 5 (*| do not agree at all"),
that measures HF-related self-care behaviors. The
total score is calculated by summing the ratings for
each item. The total score ranges from 9 to 45 with
higher scores indicating poorer self-care behaviors.
Gr9-EHFScB is better supported by o one-factor'?,
so it is suggested to be used as an uni-dimensional
scale, while in parallel considering each item as a
stand-alone aspect of self-care. Each item of -
EHFScBS was very well chosen by the researchers
who created the instrument as it represents an
important self-care behavior for the management
of HF''®, To assess the concurrent validity between
Gr-SCHFI and Gr9-EHFScBS. Correlations between
variables were examined with the Spearman linear
correlation coefficient.

Translation and equivalence of the Greek version
Permission to use and translate the English version
of SCHFl was obtained from the authors of the
original questionnaire’?, The process followed the
classic approach of translation ond back-
translation'®. Two bilingual cardiology nurses
translated the questionnaire into Greek while two
blinded bilingual cardiology nurses undertook the
back-translation. A research team consisting of
bilingual experts in cardiology nursing and heart
failure nursing reviewed the differences of the
back-translation in order to establish semantic
equivalence, All the members of the team agreed
to the final version. For assessing the readability of
the final version, ten patients with HF were asked to
appraise It. No difficulties were encountered in
understanding or in explaining the items of the
questionnaire.

Statistical Analysis

Descriptive statistics were used to describe
demographic and clinical characteristics of thé
participants as well as to calculate central tendency
ond standard. Reliability and validity tests were
employed o test the psychometric properties of the
translated Greek version of the questionnaire.
The content validity was assessed by the research
team (panel of experts) who evalvated the
suitability of the Greek translation as previously
described. Construct validity was assessed by
performing a confirmatory factor analysis (CFA) to
determine the dimensionality of the Greek version

1

Development and Validation of the Gr-SCHF| in Patients with Heart Failure

of the questionnaire in the dimensions of the
questionnaire as proposed by the author of the
instrument?, Spearman rank correlation coefficient
was used to assess concurrent and discriminant
validity between Gr-SCHF| and Gr9-EHFScBs. Both
factor scores determinacy and Chronbach’s alpha
coefficients and test-retest (using a 15-day interval)
were ufilized to provide measures of internal
consistency of the instrument and the composite
reliability?”. For the test-retest the Spearman r
correlation coefficient was used.

Statistical analysis was performed in Rv. 4 2! using
the tidy verse suit of packages 2. Confirmatory
factor analysis was performed in the Lavaan
package??. The minimum sample size was
determined based on specific parameters
(estimated fraction size, maximum error of the
estimate, level of statistical significance, and size of

general population)?*.

Ethical considerations

Signed license of use from the copyright holders of
the questionnaire was ensured, in order to ensure
the legal framework and cover by the copyright
party. The study protocol was submitted and
reviewed by the Ethics Committee of the university
Departments and Clinics In Cyprus and Greece.
Approvals were also granted by the Cyprus
Bioethics Committee and the Cyprus Ministry of
Health and all parties involved were informed
about the study. Administration of all hospitals were
informed and reviewed the study protocol, and
agreed fo the implementation of the study. The
administration of each hospital reviewed the study
protocol and agreed to the implementation of the
study. The investigation conforms to the principles
outlined in the Declaration of Helsinki.

All  procedures-maintained  confidentiality of
participant personal data as instructed by GDPR
Law. Participation in the study was voluntary, and
participants provided a signed consent from ofter
being informed about the details of the study who
held no harm or risk for the participants.

RESULTS

Description of the sample

The demographic and the clinical characteristics of
the 176 partidpants are presented in Table 1. The
majority of the participants were male (78%), the
mean age was 69 years (SD 11. 8) and married
were the 73% of the participants. Regarding
clinical severity patients 57% were classified as
NYHA Il , 39% as NYHA I, only 0.7% as NYHA |
and 3,7% as NYHA IV. Mest of the participants
were living with their family (75%).

Medical Research Archives |hitps://esmed.ora/MRA /index.ohe /mra/article /view /2170 3
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Table 1: Clinical and demographic characteristics
Characteristics N=176
Hos pital
Hespital 1 in Cyprus 3(1.7%)
Hespital 2 In Cyprus 11 (6.25%)
Hospital 3 in Cyprus 22 (12.5%)
Hospital 4 in Cyprus 6 (3.4%)
University Hospital in Greece 134 (76%)
| Sex
Male 138 (78%)
Female 38 (22%)
Age - Mean (SD) 69 (11,8)
Unknown 5
Education
Primary or nil 69 (47,4%)
High School 52 (35%)
Post dary education 12 (8.2%)
Higher education 1(0.7%)
College or University education 13 (8.9%)
Unknown 29
_Family status
Divorced 17 (10%)
Unmarried 4 (2.4%)
| Married 121 (73%)
Widower 24 (14%)
Unknown 10
NYHA
| 1 (0.7%)
] 52 (39%)
il 76 (57%)
v 5 (3.7%)
| Unknown 42
Living status
Lives with his /her family 127 (75%)
Lives home alone /with help from family _ 38 (22%)
Lives home alone /with domestic helper 4(2.4%)
Unknown 7
Validity ~ and self-confidence): RMSEA (0.07) [95% ClI (0.06-
Construct validity 0.08)), CFI (0.97), GFI {0.98), AGFI (0.98), NFI

CFA showed an acceptable fit?* for the whole scale (0.95, TLI (0.97) ond x2 (181) =359.4, p valve <
and the three scales (maintenonce, management _ 0.001 (Table 2).
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Table 2. Confirmatory factor analysis (CFA) of the Greek Version of the Self — Care Management of
Heart failure Index — (Gr-SCHFI)
Question Maintenance Management Confidence
[1. Do you menitor your weight?) 0,59
[2. Do you check your ankles for swelling?] 0,72
[3. Do you try to avoid getting sick (e.g.)? (my. flu
vaccination, avoidance of sick people)] 0,69
[4. Do you get some exercise?] 0,46
[5. Do you keep your appointments with your doctor
[nursed] 0,83
[6. Do you follow a low sodium diet?] 0,88
__Q.Do you get exercise for 30 minutes?] 0,61
[8.Do you forget to take some of your prescribed
medicines?] 0,53
[9. Do you ask for low salt foods when visiting family and
friends? | 077
[10. Do you use a system or method to help you remember
to take your medicines? 0,47
[12Do you limit the salt you eat?) 0,88
[13. Do you reduce your fluid intake?] 0,79
[14. Do you take an extra divretic medicine?] 0,86
[15. Do you call your healthcare provider for guidance?] 0,92
[16. Think of a treatment you used the last time you had
symptoms.
Did the treatment you used make you feel better? . 0,26
[1. Keep yourself stable and free of symptoms? ] 0,77
[2Follow the treatment plan you have been given?] 0,96
__E!valm the importance of your symptoms?] - 0.
[4. Recognize changes in your health if they occur? ] 087
|. 5Do something to relieve your symptoms?] 092
[6. Evaluate how well a remedy works?] 095
Composite Reliability 0,89 0,88 0,96
Cronbach's alpha 0,85 0,80 0,92
Goodness-of-fit
Chi-Square (df) 3594 (181)
p-valve <0,001
RMSE 0,07
90% ClI for RMSEA (0,06 - 0,08)
TL 097
NFA = 0,95
CFl 0,97
GH 0,98
AGFI 0,98

RMSEA, root mean square error of approximation; GFl, goodness-of-fit index; AGF, adjusted goodness-of-fit
index; TL, Tucker Lewis Index;NFl, normed fit index; CFl comparative fit index.

Levels for an accoptable model fit: RMSEA<0.08,TLIZ0.90;NFI20.90,CFI=0.90.
Concurrent validity ~ Gr-SCHFl and Gr9-EHFScBs {Lambrinou et al,

Concurrent validity of the Gr-SCHFl was assessed 2014), which showed a strong correlation between
by Spearman rank correlation coefficient between _the total scores of the two scales (r= 0.78,

Medical Research Archives |https: //esmed.or a/MRA index.phi/mra /article /view /3170 5
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p<0.001) and their dlmenslons as well (Table 3).
Distribution of all items’ scores for all dimensions of
both instruments are shown in Figures 1 and 2.
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Figure 1. Distribution of scores for the Self — Care Management of Heart failure Index Gr9- SCHFI
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Figure 2. Distribution of scores for European Heart Failure Self Care and Behavioural Scale Gr9-EHFScBs

Reliability

Internal consistoncy

The CR in the level of Maintenance and
Management were found to be 0,89 and 0,88,
respectively, and in the level of Self-confidence was
found to be 0,96; the values over 0,9 show are not
accepted since they show that they measure the
same item, and this is not a reliable constructive
measure?*. Only the item 16 was found to have a
low CR (0.26); ‘Think of a treatment you used the

last time you had symptoms. Did the treatment you
used make you feel better?’. Cronbach's alpha
coefficients were found to be high: 0.9 for the whole
scale, 0.89 for the dimension of Maintenance, 0.88
for the dimension of management and 0.92 for the
dimension of confidence. All factors and reliability
coefficients are presented in Table 2.

Test-retest reliability consistency was
moderate to high with bivariate correlations
ranging from 0.59 = 0.90 (Tables 3 and 4).

Medical Ressarch Archives [hts: //asmed.ora/MRA /index.oho /mro /article /view /3170 6
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Table 3. Spearman Linear correlation between the dimensions of self-management instruments
Maintenance | Management | Self confidence | Total (Riegel) | implementation | Fluids | Physical
Maintenance .
Mana gement 0468 -
Self confidence 0,54 0,63 -
Total (Riegel) 0,91 0,87 0,80 -
Implementation 0,69 072 0,54 076 -
Fluids 0,74 0,73 0,45 076 0,87 -
Physical 067 0,69 0,53 0,74 092 0,85 -
Total (EHScBs) 073 074 0,53 0,78 097 0,95 0,96
Table 4. correlation between Test and Retest for each statement of the instrument (N=20)
Statement r
[1. Do you menitor your weight?]] 0.75
| [2. Do you check your ankles for swelling?] 0.86
[3. Do you try to avoid getting sick (e.g.)# (m.x. flv vaccination, aveidance of sick people]] 0.80
[4. Do you get some exercise?] 0.90
[5. Do you keep your oppointments with your doctor /nurse?] 0.78
| [6. Do _you follow a low sodium diet?] 0.80
[7. Do you get exercise for 30 minutes?] 0.89
[8. Do you forget to take some of your prescribed medicines ¥] 0.80
[9. Do you ask for low salt foods when visiting family and friends? | 0.65
[10. Do you use a system or method to help you r ber to take your medicines? 0.78
11. When you had difficulty In breathing or ankle swelling the last month...
When you have heart failure symptoms, how likely are you to recognise these. 0.59
[12. Do you limit the salt you eat?] 0.65
[13. Do you reduce your fluid intake¥] 0.69
[14. Do you take an extra diuretic medicine?] 0.73
[15. Do you call your healthcare provider for guidance?] 0.70
16. When you have symptoms of shortess of breath or ankle swelling, what ways you are likely to
use to relieve these symptoms.
How confident you are that this woy make you feel or not b 0.78
[1. Keep yourself stable and free of symptoms? ] 0.73
[2. Follow the treatment plan you have been given? ] 0.89
[3. Evaluate the Importance of your symptoms? ] - 0.67
[4. Recognize changes in your health if they occur? ] > 0.69
| [5. Do something to relieve your symptoms? ] 072
| [6. Evaluate how well a remedy works?) = 0.70

DISCUSSION
HF is a complex syndrome with a long-term
regimen, demanding self-management®, Self-care

is often used as an outcome for assessing the
effectiveness of self-care interventions in HF

Medical Research Archives |htips:/ (”MMQ,O[QLMRMMhQ[m-[—g /article /view/3170

management programs'2, Although a population
specific instrument (Gr9-EHFScBS) for measuring
self-care in HF population’? is available in Greek
language, other important aspects of self-care may
be measured by the SCHFI'. Specifically, the
EHFScBS aims to assess the recognition of signs and

7
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symptoms of decompensation ond decision-making
in the occurrence of these symptoms, as SCHFI in
addition evaluates the recognition and actions to
improve the signs ond symptoms of clinical
deterioration and includes aspects related to how
confident the individual feels to perform activities
related to self-care’. Even though more recent
factorial structure and changes on scorings of both
instruments to make their use more international
highlighted once again the differences In items of
both instruments; suggesting scoring of dimensions
should be done with caution. Similar conclusions
were suggested by the authors of the Gr9-
EHFScBS12.25,

Confidence, a dimension included in SCHFI,
is an important aspect of self-care; is a person’s
belief in his or her ability to perform a set of
actions; the stronger these beliefs are in a person,
the more likely he or she will initiate and continuve
activities that aid the attainment of a positive
outcome?®, Patients with HF often find it challenging
to engage In numerous self-care behaviors that
require ongoing commitment, alongside copying
with comorbidities and daily living. Confidence in
performing these self-care behaviors cre central
factors in facilitating lifestyle changes. Thus,
improving HF patients' confidence, while
considering their readiness to change, is a promising
avenve for enhancing self-care capabilities?’.2%,
Needing support for self-management to feel
confident and take over such a responsibility is so
obvious when patients with HF describe their
needs?”. Empowerment for self-care management is
warranted during these unprecedented times and
using plans for alternating methods of evaluation
and therapeutic approaches to improve treatment
of HF. Instruments including such aspects are
necessary to identify obstacles and gaps for self-
care management and gives the possibility to re-
organize patient-centred care through
telemonitoring (e.g.telephone)''.

The CFA of the Gr - SCHFl showed
acceptable adaption in all three dimensions; for
maintenance adequate implementation (>0,46)

“and for the management (>0,79) apart from the
~question 16 (0,26). For the third dimension of
confidence there was also good adaption (>0,77).
The Gr-SCHF| showed more acceptable fit in all of
the following indexes (RMSEA=0.07, GFI=0.98,
AGFI=0.98, NFI=0,95, TU=0,97, CFl = 0,97)
compared to the Gr9-EHFScBs (RMSEA = 0.08, GFI

— = 0.92, AGFI = 0.87, NFl = 0.75 kat CFl = 0.81).
" T Regarding reliability, Chronbach’s alpha was used
—on both questionnaires. In the Gr9-EHFScBs
.. questionnaire overall Chronbach's alpha was low

Development and Validation of the Gr-SCHF1 in Patients with Heart Failure

(0.66) o3 well as in its sub-dimensions (adhering fo

recommendations @=0.57, fluid and sodium
management a=0.75, recognition of worsening of
symptoms ©=0.62), Indicating a low internal
consistency. The findings agree with the first
validation of the instrument when researchers
suggested to use the short instrument either as a sum,
or each item separately'2. In contrast, the Gr-SCHFI
weighted questionnaire had satisfactory internal
consistency indicators for the entire Instrument (a =
0.90) and all the subdimensions {Maintenance o=
0.85, Management a=0.80, Confidence o= 0, 93).
Only the item 16 (‘Think of a treatment you used the
last time you had symptoms. Did the treatment you
used make you feel better?’) of the dimension
Management had low loading (0.26). The
particular item shows similar issues of fit in most of
the validations as it may fit to more than one
dimensions; maintenance and management*. More
specifically, in the current version of the instrument
(SCHFI v6.2), symptom monitoring was included in
the Self-Care Maintenance Scole and symptom
recognition was captured in the Self-Care
Management Scale. Previous psychometric
studies®* found that these two items were loaded in
a single factor, providing evidence that symptom
perception deserved more attention, something that
changed in the more updated version (SCHFI
v7.2)%3" | Authors used the SCHFI v6.2 as data
collection started before the availability of the last
update version (SCHFI v7.2). Based on qualitative
studies, both maintenance and management of
symptoms are difficult for patients with HF. They
also need continuing supportive care for both. So
what seems to be important is to support the
patients for self-care management, exercise etc?®,
Moreover, is also significant to find out whether they
have the confidence to establish and maintain self-
care and self-management 2% This was obvious
during the pandemic where the access to health
care services was difficult. Measuring confidence
was crucial to recognize the patients who needed
more support. Recruitment of patients in greater
need was important and measuring confidence was
a helpful Iindicator to recognize the patients that
needed greater ottention.

Additionally, the composite reliability factor was
checked, indicating a high composite reliability
index (CR = 0.89). The test- retest was used to
weight the reliability of the instrument, showing a
strong positive correlation in each statement.
Specifically, the coefficient r ranged from the
valves 1=0.59 - r=0.90 in each statement of the
Instrument and for the sub-dimensions (maintenance
r = 0.89, management r=0.75 and confidence
r=0.70)Turrent results are in linear with the Italian

Medical Research Archives | https://esmed.ora/MRA/index.phe/mra/article /view /3170 8
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version of the instrument were the test- retest
reliability showed moderate to high reliability
coefficients (r = 0.64-0.89)

A holistic approach of evaluation to care
should target the management and treatment of all
health concemns. Every patient brings his/her own
complexity of comorbidities, sensitivity and
contraindications to medications, cultural and health
beliefs". In the current era of pandemic, health
professionals must have several Instruments
available to support continuing and distanced care,
with clear lines and systems of communication,
delegation and responsibility. By validating and
comparing the Gr — SCHFl with the Gr9-EHFScBs
questionnaire give the possibility to researchers and
clinicians to use the instrument that is more
convenient and appropriate each time and also
combine them with other instruments in order to have
a comprehensive reappraisal of the patient's
condition and needs.

changes to newer versions. lts validation gives the
opportunity of different kind of evaluations of
patients with HF, even from a distance, during the
pandemic period giving the possibility of person-
centred approach and better management of a
population which Is at high risk for deterioration and
acute events.

Implications to Nursing Practice:

e Validation and psychometric testing of the
instrument SCHF in Greek longuage, giving the
opportunity to both; researchers and dinicians
to use the questionnaire.

e Discussion and comparison of Gr-SCHFl and
Gr9-EHFScBs, helping researchers and clinicians
to select each time the most appropriate
instrument based on the purpose.

o Highlights the possibility of long-distance
patient’s evaluation using self-administrated
instruments of self-care management.

CONCLUSIONS : NTR

The Gr — SCHFA is a valid Instrument and well :Oﬂl:l.l('::&l daclu:f:’

adopted to Greek specking populations even Stidinic 3

though has been validated before and accepted

-Modiool Research Archives hnpa;:;'e:m.owmvmmmmmmq B 9
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APPENDIX XVI

Multidimensional Scale of Perceived Social Support
I'IoAuEldarurn KAipoxa Tng AvnAuppuvépavng Kovwvikig iTnpl§n§

Odnyleg: Mag evélucpépouv va rag 'm:lrs T600 CUMPWVEITE e Tig TIPOTACEIS TroU aKvoueouv Amﬁdcrc Kdee
TpATAC TPOGEXTIKA, YTOBEIETE TG AICBAVESTE Yia TNV KGBe TrpbTaoch.

KUKADGTE 10412 av Ala@VElTe TARPWE (A.m)

KukhOoTE 70 42» av Alepedveire oA (A1)

KUKADOTE 70 «3%» av Alagtaveire Afyo (A, I\)

KUKADGTE 10 «4» ov OOTE BIOQWVETE, 00TE OVpQWVEITE (-)
KUKAWOTE 1O «5» av EUpPWVEITE Ayo (£:A)

KUKAGOTE 10" <6 av Zupgwvelte oAl (£.01)

KUKAMDOTE 10 «75» av ZUHQUWVEITE TTAfPpWG (Z.1A)

APA A AA - . EA . EM LAY
1. Ymépxen ﬁ.va KOVTIVG 'rrpécrwno 10 1 2 3 4 5 -6 7
otrolo give KOVTE oy omv £Xw KATTOI0
avaykn
2. Yrrdpxsl £va KOVTIVO pou dfduo pe O 1. 2 3 4 5 6 7
OTOI0 NTTOPR Vo HOIPGTOHAT TIG xaptg .
Kul TIg )\um:g pou
3.. H on(oyévzw'( ygou npodnue.ai \"§113 1 2 3 4 5 6 7
Bonéfioer TpaypaTIKG ;
« 4. Mafpvw T cuvalodnparixg BoRdeia ko 1 2 3 4 5 6 7
uroaipIEn Trou XpelGlopal mré mv,
ou(oyév:ld pou
5. ’Exw KAITOI0 KOVHIVS uov ﬁpécumé mou 1 - 2 3 4 5 6 7
** ME KAvE va aIgBavopoL-AveTd
6. O (pion'uqu mpoaTaboly va JE . i 2 3 4 5 6 7
BonBficouv TrpaypaTIkG .
7. - Mrop® va ompilopal 6Toug piloug pou 1 2 . 3 4 5 6 ' 7
61OV TA TTPAYHATA Sev Tyaivouv KaAd” . ’
8. Mirop® v ougnrijow To TpoRAuaTé 1 2 3 4 5 5] ‘ 7
HOu pE TV omoyéyalc’l pov .
9. "Exw @iAoug jie Toug oTrofoug piropi va 1 2 3 4 5 6 7
. HOIpagT® TIG XOpEg KAl Tig AGITEG pov
10. Ywdpye! KATTOI0 KOVTIVE TPHOWTTro oTn 1 T2 3 4 5 6 .7
{wr) pou TTou voui(:ml YIo T QEoBRpaTa
Hou ‘
11. H OIKOVEVEIS oy sivan mpoduun va pe 1 2 3 4 5 6 7
Bonséroscl va jdpw amoQaaelg . ’ :
ot B . 14
12. Mmopw va cuinTAow Ta wpoBAnRpaTa 1 2 3 4 5 "6 7

Hou pE Toug PiAoug pou

Ta oroixeia Teivouv va xwpf(ovrai ge opGdeg napuvévfwv ou oXeTifovral UE TNV TNy TG :
KkovwVIKIG vtroaTiipigng: Omoyéveia (OIK), Pihor (IA) /) EnpavTikoi GAhol (FA)
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European Heart Failure Self-Care
Behaviour Scale

(EupwTraiki KAipaka yia Tn Zuptrepigpopd Auto@povTidag otnv Kapdiakn AveTTdpKeia)

H kAiyaka autr) Trepiéxel BéuaTta TTou agopolv OTNV AUTOPPEOVTIOO aTOUWV ME KAPOIOKN
QVETTAPKEIA. ATTAVTIOTE O€ KABE TTPOTACN TTOU AKOAOUBEI KUKAWVOVTAG TOV apIBUS TTOU TTIOTEUETE
OTI avTITpoowTTeUel KaAUTEPa Tnv KatdoTtaor cag. O1 dIdQopes atmavTAoelS amoTeAoly [ia
KAIMOKQ TTOU EKTEIVETAI OTTO TO «ZUPPWVW TTANPWGS» (1) Yépl To «Ala@wvw TTARPWGS» (5). AKOua
Kal av Ogv €i0TE Giyoupog/r| yia YIa CUYKEKPIYEVN TTPOTACT), KUKAWGOTE TOV APIBUO TTOU VIWBOETE OTI
O0G AVTITIPOCWTTEUEI TTIO KA

ZUHPWVW Alapwvw
TARPWS TANpWG
1 2 3 4 5
1. Zuyiopal kaBnuepiIva
2. Av augnOci n duoTtrvold pou
ETMIKOIVWVW HE TO YIATPO MOV 1} TO 1 2 3 4 5

VOO nNAguUThH

3. Av Ta T6d10 HOU TIPNOTOUV
MEPICOOTEPO ATTO OTI CUVHOWG, 1 2 3 4 5
ETMIKOIVWVW HE TO YIATPO A

TO VOONAguTn
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4. Av Tdpw 2 KIAA o€ [ia BOONAdA, ETTIKOIVWVW HE TO YIATPO R

TO VOONAguTnH

5. Nepiopiw TRV TTOGOTNTA TWV 1 2 3 4
uypwyv

TToU TTaipvw (OXI TTEPICOOTEPO aTro 1.5 — 2 AiTpa TNV nUéPQ)

6. Av aic0avBw peydAn K6TTWON, 1 2 3 4

ETMIKOIVWVW HE TO YIATPO A TO
VOO nAguTh

7. AkoAouBw SiaiTa pe Aiyo aAdri 1 2 3 4 5

8. Naipvw Ta pAPUAKA pOU
oUU@WVA PE TIG IOTPIKEG OONYiEg

9. AOKOUMOI TOKTIKG 1 2 3 4 5

Avarrruén e kAiuakag kai copyrights:

Jaarsma T, Stromberg A, Martensson J, Dracup K. Development and testing of the European Heart Failure
Self-Care Behaviour Scale. Eur J Heart Fail. 2003; 5:363-70
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APPENDIX XVIII

Nogokopetakny Métpnon Ayyoug kat KataBhuwpng (HADS)

‘Ovopa: Hpepopnvia:
g 01 kKMviKoi wtpoi eival oe emiyvwon o Ta cuvaiodnpata maifouv éva onpavtikd poko oTig NEPIOGOTEPEG aoBéveleg. Av o/n KAMVIKOG/ N Sj
w 1atpog oag yvwpilel oyetika ' autd ta cuvaicBiuara, Ba eival oe Béon va oag BonBriosl meplocéTepo. E
= AuTo 1o epwtnuatohdylo eivar oxedaopévo wote va Bonbrioal Tov KAvikS 1aTpd cag va yvwpioer mwe aioBavecte. AiaPaote kabe [
E TIAPAKATW EQWTNHA KL UTTIOYPAUHIoTE TNV amdvinan n onoia gival TAnoiéoTepn ota ouvaloBipaTd oag tng nponyoLpevng efSopdadag. g
E AyvorjoTe toug apiBipoug ot onolol eival Tunwpévol oto NeplBwplo Tou epwInuatoloyiou. <E:
<1 Mnv npofAnuarifecte mOAU yia TI aMAVTROEI, 0ag, N AUETH avTandkpion oag oe Kabe éva and ta epwtnuarta Ba eival mbBavotata
AVTITPOCWITEUTIKOTEPN Ao Uid HAKpOXpovn Kal avaAupévn amdavTnon.
A D A D
NwBw avriouxoc n tpopaypévog Nuwbw ocav va éyouv méoel ot pubpoi pouv
3 Tov nepioa6Tepo Kaipd Ixebov dho Tov Kalpd 3
2 MoXl kaipe Mohd ouyva 2
1 And kaipo e kaipd, MEPIOTACIOKA Mepixéc popég 1
0 KaBohou KaBohou 0
E€akohovBw va anolaufavw ta mpdypata nowv Avtipetwni{w kamolo guvaicOnpa @ofov cav va éxw «meTahov-
ouvhBila va anohapPavw Sec» oTo oTORAXI HOUL
0 ZXagéotata, otov iSlo Babuo KaBohou 0
1 Oy otov idio BaBpo MNepotaciaka 1
2 Aiyo podvo Apketd ouyva 2
3 KaBohou MoAL ouyva 3
Avtpetwni{w kanoto ouvaioBnua pofou cav ‘Exaca to evbiagépov yia TNV Epgpavior pou
va TPOKEITAl KATI TPOHAKTIKG va oupPBei Axpipwe 3
3 Axpipw, pdhota os gofapd Babpo Agv T @povTi{w 6oo Ba énpene 2
2 Nat, akha 61 Téoo coPapd lowg Sev v @povTi{w oo Ba Enmpene 1
1 Ehdyiota, akha Sev p' avnouyei Tnv ppovTi(w omwg mavtoTe 0
0 KaBohou
Mmopw va yeAw kai va BAénw Tn Yapwnn 6yn NuwBw veupikég Kt aviiouyog,
TWV TIpAypaTwv oav va MPETEL CUVEXELA VA KIVOURaL
0 BePaiwg, €101 6Mwg MavTa prmopouaa MaMoTta oe mohU peyaho paBud 3
1 Makhov 6y1 1600, 6MWE oTO MapeNOov 1€ apkeTd peyaio fabud 2
2 ZLiyoupa 6yl Twpad TO0O0 MOAD Oyt o€ To00 peyaho Ppabpd 1
3 KaBohou KaBohou 0O
Avriouyeg okéPelg TepvoUv arméd To puaké pov Mpoouévw pe Yapd Sidgpopa mpdypara
3 Mapa mohv kapd Tooo onwg kot ato mapeAdov 0
2 Moki kaipd MaMov Myétepo ané 6co ouvriBila 1
1 Oy1 Togo guyva Ziyoupa MyoTepo amd 6Tt ouviBila 2
0 Mohu hiyo KaBéhou 3
NiwBw ke@drog AvtipeTwmi{w aipvidia cuvaicBipata mavikov
3 lote MNpdypan moAd cuyva 3
2 Oyx1 ouyva Apketd ouyva 2
1 Mepikég popéc Oyt téoo ouyva 1
0 Tov nepoadtepo Kaipd KaBéhou 0
A D A D
Mmopw va k@Bopal avera kai va viwBw xada- Mnopw va amohappavw éva eviagépov Biphio f éva padloguvi-
pwpivog Ké/tnheonTiKG Mpoypappa
0 Axpipwg Tuyva 0
1 TuvnBuwg Mepikég popég 1
2 Oy ouyva Oy ouyva 2
3 KaBéhou MoAb omavia 3

Twpa ehéyfete 6T ExeTe anavINoel O GAEC TIG EPWTHOELS

TYNOAO

Auti N @opua pmopei va avanapayBei yia xpnon, Béca oTo MAQiCIO TWV KaVOVwv ayopds Kal Jove cUH@WVA UE TOUG OpOUG TIOU avagépovtal atn
ouppwvia ddeiag and Tov ekdétn. HADS copyright © R.P. Snaith and AS. Zigmond, 1983, 1992, 1994. Ta oToeia TNG OpUAC KATAxwpenong Exouv
SnuooieuBei mpwrotinwe atny Acta Psychiatrica Scandinavica, 67, 361-370, nveupatikn iboktnoia® (copyright ©) Munksgaard International Publishers
Ltd, Copenhagen, 1983. Anpooiebbnke ané v Etaipeia nferNelson Pub Co Ltd, 414 Chiswick High Road, London W4 5TF, UK. Me tnv emeguoiaén maviog
Sikawparoc. H Eraipeia nferNelson gival péhog tou opihou Granada Learning Limited kai avriker otnv Eraipeia ITV plc HADS Greek.
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APPENDIX XIX

International Physical Activity Questionnaire*

Short - self answered - 8 items

Greek Version™*

O1 TTapakdTw EPWTACEIC APOPOUV OTO XPOVO TTOU EXETE APIEPWOEI VIO KATTOIA CWHATIKN
opactnpidTnTa TIGC TeAEUTaieq 7 nuépeg. [lleplhapyfdavouv  €pwTNOEIC OXETIKA HE
OpaOTNPIOTNTEG TTOU KAVETE KATA TNV £PYACia 0AG, OTIG UETAKIVAOEIS 0AG, OTIG DOUAEIEG TOU
OTITIOU, TOU KNATTOU Kal 0TOV €AEUBEPO XPOVO COG yia yuxaywyia, doknon 1 aBAnon. Zag
TTAPAKAAW VO ATTAVTACETE OAEG TIC EPWTACEIG, OKOUA KAl €AV TTIOTEUETE OTI OEV €I0TE £va
1I01aiTEPA CWHPATIKG dPACTHPIO ATOMO.

Mpiv ammaviAoceTe TIC €pWTAOCEIC 1 Kal 2, OKEQPTEITE OAEC TIC EVIOVEG OWMATIKEG
0pacTnPIOTNTEG TTOU KAvaTE KATA TIC TeAEuTaieq 7 nuépeg. Mia éviovn owuaTiKA
OpacTnNPEIOTNTA AVAPEPETAl O OPATTNPIOTNTES TTOU ATTAITOUV £VTOVI CWHATIKA TTPOCTTABEIN
Kal 0a¢ KAVOUV va avaTTvEETE onUAVTIKG SUOKOAOTEPA aTrd OTI OUVNBWG. ZKEPOEITE POVO
TIGC EVTOVEG CWHATIKEG OPACTNPIOTNTES TTOU KAVATE Kal gixav didpkeia peyaAuTepn amd 10
AeTrTd KGBE POpPA.

1. Kata tig teAsutaieg 7 nNUEPES, MOOEG NUEPES KAVATE KAMOA £VIOVY]
COHATLKY] Spaoctnplotnta, ON®S CRAWPIHO, £viovn ACOKnon pe Papn,
pe§po oe 61adpopo pe KAion, yprnyopo tpiSipo, aerobics, ypriyopn
nodnAacia, ypryopn KOAUpPnon, TEVIG HOVO, aymvag Ot yrnnedo
(mro8oo@aipo, basketball-pnaocret, volleyball-BoAsi, RAm);

NUEPES ava eBdouada

€AV OEV KAVATE EVTOVEG CWHATIKEG OPAOCTNPIOTNTEG,

TOTE TTPOXWPNOTE OTNV €pWTNON 3
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2. Tig NPEPEG MOU KAVATE KAMO1A £VIOVI] COHRATLKY Spaoctnpiotnta, noco
XpOVo aglepnvate ouvnowg;

AETTTA avd nuépa dev yvwpilw/dev eipal BERalog

Mpiv aTTaVTAOETE TIG EPWTAOEIG 3 KAl 4, OKEPTEITE OAEG TIG PETPIAG EVTIAONG CWHATIKEG
OpACTNPIOTATEG TTOU KAVATE KATA TIG TEAEUTAIEG 7 NnuéEPES. Mia PETPIOG EvTaonG CWHATIKA
dpacTNPIOTATA AVAPEPETAI OE OPACTNPIOTATEG TTOU ATTAITOUV UETPIA CWHATIKA TTPOOTTABEIN
KAl 00¢ KAVOUV va QVATIVEETE KATTWG OUOKOASTEPA ATTO OTI OUVABWG. 2KePOEiTE POVO TIG
METPIAG EVTAONG CWHPATIKEG OPaOoTNPIOTNTEG TTOU KAVATE Kal €ixav OIAPKEIO HEYAAUTEPN
atrd 10 AeTrTd KGO Qopd.

* The IPAQ group: https://sites.google.com/site/theipag/home

** Papathanasiou G, et al. Hellenic J Cardiol. 2009; 50: 283-294.

3. Kata tig tedsutaieg 7 npépeg, MOOEG NUEPEG KAVATE KAMOLA RETPLA
COHATIKY] Spactnplotnta, ON®G TO VA ONKWOETE KAl VA PNETAPEPETE
clappa Bapn (Atyotepo amo 10 xiAd), ouvoAiri kaOapiotnta Tou
OTILTIOU, NIEG PUONIKEG AOKIOELS OOPATOG, MOSnAacia avayuxng pe
XapnAn Taxutnta, Xaldapr] KOAUpPnon; Iag mnaApakad® va Hun
oupneplAdfete To nepnATNpaA.

NUEPES ava eBOouGda

€AV OgV KAvVATE PETPIAG EVTAONG CWHATIKEG OPACTNPIOTNTEG,

TOTE TTPOXWPNAOTE OTNV £pWTNON 5

4. T1g NPEPEG MOU KAVATE KAMOA PETPLA CORATIKE Spaoctnplotnta,
NMOCO XPOVO a@lep®vate ouvi0wg;

AeTrTéd avd nuépa 0ev yvwpilw/dev gipal BERalog
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Mpiv atTavTACETE OTIC EPWTNOEIG S5 KAl 6, OKEPTEITE TO XPOVO TTOU TTEPTTATIOATE KATA TIG
TEAEUTAIEC 7 NUEPEG. N CUUTTEPIAGRBETE TO TTEPTTATANA OTO XWPO TNG £PYyATiag oag, OTO
OTIiTI, OTIG METAKIVAOEIG 0AG KAl OTOV €AEUBEPO XpOVO OAG yIa yuxaywyia, aoknon n
GabAnon.

5. Kara 11g teAeutaicg 7 npEPEG, MOOCEG NPEPEG MEPMIATI|OATE Yid
neploocotepo ano 10 cuvexopeva Asmntaq;

NUEPES ava eBOONGda

€AV OEV TTEPTTATAOCATE KAWIA QOPA TTEPICCOTEPO aTTO 10

ouveXOMEVa AETTTA, TOTE TTPOXWPNOTE OTNV £pwTnon 7

6. T1g NUEPEG MOU MEPMATI|OATE, Yid NMEPLOCOTEPO ano 10 ouvexopeva

Asntd, MOGCO XPOVO MEPACATE MEPMATAOVTAG;

AeTTTd avd nuépa dev yvwpilw/dev gipal BERalog

7. Kata tig teAeutaisg 7 npEPEG, MOCO XPOVO NEPACATE RAO1OpEvog/ 1 o
pua ouvnOiopévn pépa; O Xpovog autog pmopel va meptAapfavel to
XpOvo mou mnepvate Kabiopévog/n oOTO Omity, OTO0 ypa@eio, OTO
autokivnto, otav drafadete, otav ciote pe @idoug, Seroupaldeote o
noAuBpova 1 BAénete tnAcsopaoct), adda dev neprdapfavel Tov unvo.

WPES ava nuépa dev yvwpilw/dev eipal BERaiog
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8. Kata tig tedsutaieg 7 npEPEG, mota nrav 1 £vact) tng CORATIKNG

Spaoctnplotntag nou KAvate;

‘Evrovn

MéTpia

XaunAn

Agv

yvwpilw

. oTnV epyaoia (OOUAeId)

. OTIG UETAKIVAOEIG

. OTIG OOUAEIEG p€oa OTO OTTITI KOl YUPpW aTTO QUTO
(oupTrepIAauBavopéVOU TOU VOIKOKUPIOU, TNG
KNTTOUPIKNG, TWV YEVIKWYV ETTIOCKEUWYV 1 TN
@pPOoVTIda TNG OIKOYEVEIAG)

. YIa yuxaywyia, a@Anon kal dpaoctnpIOTNTES
eAeuBepou xpovou

TEAOG TOU EpWTNHUATOAOYIOU. ZOG EUXAPLOTOULE VLA TN CUUETOXN OO,
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APPENDIX XX

ADDQoL

To epwmparoAdyio autd pwid yia v oidmra g {wii oag — pe dhha
Adyia TEa0 Kahi ) Kukr) vioBere o1 efvan,

Mapaxkahi fdhre Eva «X» aTo KourdK TTou Taipde kahlTepa pe Ty
amdvTnaT Jag 08 KaBe eplTnon.

Autd rou Ba BEAape va pdBoupe eival g ecEic vitdBeTE yia T Jwd oac Twpa.

) Zevyevicéc ypappéc, n moidthra Tng {whc Yo aurdy Tov Kaipd sivan:

H| 0 @ (5]
efaipenen okl kahi olme Kk Kokr ok umepRoh-
Kahry oldTe kakr KaKr Kl KKK

Twpa Ba Béhape va udBoue To TS N ToIGTATA TNE JWAC 0O ETNPEAlETa
aTrd Tov SIaPATH Og, TV AYNHETWITION TOU (CuPTTEpIAGUBaVOREVUY TwY
PAPUAKLY, TWY EMOKEWPEWY OTO YIOTRO Kal Tou gaynrol) Kol oToleadnroTe
emmhokéc fmpofAfpara TTou pmropei va EXETE.

Wy Edv Szv eiyo Saphitn, n moidmra {wic pou Ba fray:
) ] [ @
Tapa okl Trohd hiyo 1 G KEIPOTEPR
KakiTEpr koh0TERN xahlTEpn
ADDCoL-198 Prof Clare Bradiay: 24 2,84, Greek for Cyprus 1506, 10 (frorm Standard UK English rav. 1.3.06) Zehiba 105

Health Paychelagy Ressarch, Dept of Peychalogy, Royal Holloway, University of Landen, Eghan, Surrey, TW20 OEX. UK
For use under Licence Agreemani 8151
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Mapakahobye awraviioTe 0T £pwToEg Tow akoAovBolv oTig Mo KbTw GEAIBEC, O
OTOIEG Eival IO CUYKEKPIPEVES. Mo KGE TALUpd TG {wijg TTou TEPIYpaPETal, Ba

BpeiTe

S0o pépn.

Miet 1o Mépac (a).  Bakre fva «X» o fva koutdm yia va Seifere mag o Siafrng emmpedle

QuTTV TNV TAEURE TS Jwhc oag.

MNa 1o Mépog (B):  PdAre éva «X» o fva kouTdr yia va GEIEETE MOTO onpavnkd eiven autr

N wALUpd TG Guiig TV TNemTa Jwrig oag,

1 (o) | Edv Sev eiya Swafijm, 8a awoAdpPava Ta wpdyparda mou Kdvw yia fExobpaot) Ka
puyaywyio:
5] o} |
Tapa mokd ok hiyo TO iio hybrepa
TEQIOTOTERO WEpITodTERO TEPICOOTERD
{B)| N gpéva, Ta mpdypara wou Kdvie yia EEkodpaon Kal guyaywyla gival kdm 1o:
M &
oA aRpavTIkG TNPAVTIKG KOG ONUOVTIKG KEEOAOU OT|HOVIIKG
2 AuTdv Tov Kmpd epyaleoTe, Wayvere yia epyaoia fy Ba BEAaTE va EpyaoTEiTE;
Mo El Edv viar ouptTAnplicTe 1o (a) km 1o {B).
Ox Edv Gy mnyaivete amewdeing oTo 3a.
(a)| Edv Sev sixa Siapdmn, n epyamanr pov Jwi B frav:
£l &1 @
wapa oAl oAl Aiyo [Cals} REpoTERn
KahdTERN KahUTEQRy KahUTERN
(B} M gpéva, 1o v EXw Epyamiakl Jwi eivan
Gl [ Cl
TTOAD TTIaVTIKG TNUETIKG KATTWG OnuavTIiKG KABOADU OTPaVTIKS
3 (o)) Edv Ssv eixo ST, kovrva (pawvia, emokégerg kKAm) f peydha rakiBa 8a nrav:
E | © 0o
TrGRa oA wehi Aiyo T i ™o dlakoha
EUKGAGTEPE EUKOAOTERA EUROAOTER
(B)| M epéva, KovTIVE (Wuvia, Emaréyers KATT) ) peyaha aiBia eivan kdn To:
6 [0
TrOAD SrpavTIkd OnUaVTIKS KATIWG OTIRaVTIKG kaBGAou OMpavTIKD
ADDQOL-18 8 Prof Clare Bradley 24.2.94. Gresk far Cyprus 15.6.1¢ (from Standard UK English rev. 1.3.06) Tehidia 208

Health Paycholagy Ressarch, Dapt of Peychalogy, Royal Holloway, Universily of Lendon, Egharm, Surmey, TW20 JEX, LK
For uge under Licance Agreement CB1S1
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4 Méve wort SiaxoTréc fj BENETE va wdTE Slokommég;
N m Edv var guprhnpaate 1o [a) km 1o ().
Oy [Z] Edv oy mmyaivere amevBeiag oo 5o
(o) | Edv Sev eixa Gapin, o1 Sraketréc pou Ba frav:
El cd (] O
Tapa WoAU TTOAD Aiyo g KEWETEPES
KaMUTEPES KahOTEpES KOMTEPES
(B} | Mo gpéva, o1 SiokoTmés Eivan kdm To:
] | o
ToAD onuavTikd ONUavTIKG KAmwg onuovikg kaBShou onuavrikd
6 (o) | Edv Sev gixa Siaim, amd owpankr dmoyn 8a pmopoloa va Kavw:
B = ™
R oAl ToAD Alyo T 1ia hydrepa
TEQITTATERa TEMOTOTERT TMEMOTHTERD
(B} | N gpéva, To THOQ PTOPLD va KAVW OTTO CLOPamIKe Grogrn eiva:
] =
TIOAD OT|HavTIKG CNUavTIKG KATIG Snpaviikd KaBGhou anpavTiksd
& ‘EXeTe oigoyEveld | ouyyeveis:
Nan [T] Edv var cupminpiione 1o (o) kai 1o {B).
Oy [2] Eav 6y myalvere ameudeiag oto Ta.
(@) | Edv Sgv eiya Siofritn, n oioyeveaxs pov {wi Ba frav:
&l ] o
TApa ToAd wahd Myo i AEpdTeEpn
KOADTERN KaAOTERT) kahdTepn
(B) | H omoyeverakr] pou {wd Eivan KA To:
& [0 0
oAl onuovTIKG ONUavTIKD KEATTWG OTjavTIES ra8dhou onpaviikd
7 (a)| Eav Sv iya Safqm, o guAlec pou ko n korvervika Jov] pou Ba frav:
& (= (@
mapa maho moAD hiyo iBIEg NEIPOTEPEC
KOADTEDEG KaAUTEPES HOADTEPEG
{B)| Na gpéva, o Al pou Kan N KoV Juwij Jou givan KAan 1o:
[ =
oAU GnUavTIES TYUOVTIKG KAMTWIC onuavTIkG kaSdhou onpavtikg

ADDOOL-12 € Prof Clare Bradiay. 24.2.94. Greek lor Cyprus 15.6.10 Jfrom Standard UK English rev, 1.3.06) LEMEG 38
Haalth Psychology Research, Dept of Psychology, Royal Holloway, University of London, Egham, Sumay, TW20 DEX, UK
For use under Licenca Agraement CE151
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8 | ‘Exeve ) Bo 8#Aare va ExETe kdmoa aTevi] TTpogwmkl oxton (m.y. aifuyoe
oUvTROPa);
Na [T] Edv van qupmhnplioote 1o fa) ko 1o {B).
Oy E Edv dyv myaivere ameuBeiag oro 9.
(o) | Eav Sev eixa BaBm, n mo otevi mpoowmkl pou oyéon Ba frav:
E 2| = 3
aEpa oAl okl hiyo i XEPOTERN
KOAOTERD KaAdTepn kahlTERn
(B} | Na gpdva, To va £w pa oTeve) TpocwImKN oxton £iva kdn 1o:
& [
TIOAD aTHavTIKG OT|HOVTiRG RATTLUG OFUOVTRG raBGhoU anpaviiKd
9 ‘Exere fy 8a B2hare va xeve oefovakig Jwr;
Nai [1] Edv var supmhnpiicre o (o) ko 1o {B).
Oy [2] Edv éyr myaivere ameuBeiog oo 10a.
(a} | Edv Sev eiya Swfin, i oefovahna pou Jwd Ba frav:
(&1 & 1 ]
mdpa okl ToAD Aiyo i HEIPGTERA
KaMITERR KOAUTED KaAlTEpn
{B) | Na epéva, To va Exw oefovahkh {wiy Eivon kdTi TO:
[ @l
okl onuavIkd OrHavTIkS KOG OmUavTIRG KAOBOAOU ONUavTIKG
10 {a}| Edv Ssv eiya Swaphn, n epgdvion pov Ba frav:
Tapa oAl oA Kiyo (11051 REIROTEDN
KaAOTERN) KahUTERN kahlrepn
{B)| Na epéva, f Ep@dvior pov eivan Kam To;
M ]
TOAD OFUaVTIRS ONHaVTIES KOG SNUOVTIKG KOBGhOU ONpOVTIKG
11{a)| Edv Sev eiyo Sapitn, n automerroibnor powv Ba frov:
Q|
Tapa oAU TOA Ayo i piIkpOTEPR
HEYAAOTEDT) HEYEAOTEDR HEyakuTERn
(B}| Mo gpéva, n auTomEmoibnon pov Eivon Kan To:
o @
TIOAD anpavTIkd anpavTkd KA SnUovTikG KOBAAOU TTUaVTIKG
ADDOoL- 19 9 Prof Clade Bradley 242 94, Greek for Cyprus 15610 (fror Standard UK English rev. 1.3.08) Lehiba 416

Health Psychalogy Research, Degd of Psychology, Royal Holloway, University of Landan, Egham, Surrey, TW20 0EX, UK
Far use undar Licence Agreamant CB151
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12 {a)| Edv Sev siya SraBrim, n dpein / Gidbeor pov yio va kdvi KEn Ba froay:

E] ) @] 0O
mwépa okl TGAD Aiyo i Newpdrepn
KakGTEDN KahUTEPT KaAUTEDH)
(B)| N gpéva, To va £Xw Spekn | SIGBEOT va kdvw kAT Eivan kAT 102
& (B [0 [
TOAD OTUaVTIKG ONUaVTIRG KATTWE GrUavikG KOBSAOU CrpavTIKD

13(a)| Eav dev eiya Siaffmn, o Tpéwog He Tov oTmoio of AvBpwITol 8a cupTrEpIpEpOVTaY
omévavti pouw Ba frav:

a3 3 B (] 0
TP oM oA Aiya B HEPATEPOG
KAAUTEPDE KOAAUTEROC KOAUTEDOS
{B)| O Tpdmog pe Tov 6TT0I0 01 GvBpwWTIoN CUUTTEPIGEPOVTAl aTrEvavTi pou eivan kdn To:
= [0 )
TOAD CrpavTIKd rUaVTIKG KOATTWE OTHOVTIKG KOBOADY OT|HaVTIKG

14 (u}| Edv Sev iya Saprim, o ouvaiodipard pou yia 1o péAhov (.. aviouyies, EATTIBEG)

&a frav:
&2 =) [ @
mipa mohl TTOM Myo i HEPOTERD
KohuTEpO KahdTEpO KahOTERD
(B)| Ma epéva, Ta cuvanaBipaTd pov yia o pEAAOY Eival KGT TO:
B 0] @
ToAD onuaviixd COPOVTIKG KO OTHAVTIKD KOAGhOU CripavTIkG

15{a}| Edv Sev eixa Swafim, n oiovopkij pov kardoraon Ba frav:

Bl [ © m|
P ol TOAD Ao ita WEIPGTEPN
KahUTERN KaAGTERN kardTEDN
(B)| N gpéva, n oikovopIkn pou Kavdaraan givar KA To:
0 [
TrOMD TNHavTIKS aruavTIKS KATWE onpavTikd KOBGAOU OnUaVTIKG

16 (a) | Edv Sev giya Swfim, o ouwvBhikeg Trg kaBnuepivijs pou Jwiys Bo frav:

Trapa woll okl Aiyo iBEg WEPATEPES
KOMITEREC KOMITEPEL KOKITEREC
{B) | Na epdva, o1 ouverkeg g KaBnuepiwis pou fwig given kaT To: .
oAl aNUOVTIED ONPaEVTIG KATTWG TTPEOVIKG kaBahou onpaviKd
ADDGoL-19 ® Prol Clare Bragley: 24.2.04. Greek for Cyprus 15.6.10 (fam Standard UK English rev. 1.3.06) Trhida &G
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17 ()| Edv Sey ¢ixa Sahitn, n efdprnoi} pov amd dAkous, Grav ey Sev To 8w, Ba frav;

Bl B ) ) O
wapo Tohd okl Myo it HeyahlTEDN
HIKpOTEPN HIKBOTERT HIKpSTEDD)
(B)| Mo epéva, To va pn xperdlerm va efapTopa amd dhhoug eivar kGt To:
B [ @
oD OTUaVTIKG OTJUaVTIKG KOMTIC CMUaVTIKS KaBOAOU onpavTikd

18 {a)| Edv Sev eixa Gioirn, n ehevdepia pov va Tpinw dmmwg oyl eméupd: Ba frav:

B £ [ [ )
THRE IO makd Aiyo B hydTepn
HEyohiTEpn peyakiTepn peyahiTepn
(B} | Mx epéva, n EAsuBepia pou va Tpiiw HTTWE eyw emBupw Eivan kdm To;
Gl E | =
oAl anuavTkg TNHOVTIRD KA or)avTied KaBdhou onpovikd

19(a) | Edv Sev eiya SiapiTn, n eAsuBepia pou va Trivie dmmwg eyw EmBupw (.Y, Xupoosg,
ahxodh, feoTd ko Kpla ord pe Jayopn) 8a frav:

E (] [ [
Tapa ToAD ok Aiyo ifiac hyotepn
pEYTALTEPD) LEYTQAUTEDN HEYTAOTE D]
(B} | Mix gpéva, n eAsuBepia pou va Tivie $TL¢ ey ETIBUMPG Sivel KT To:
[ Ol [
oAl onuavTike anpavnkd KA CMaVTIKS KoBAAOU ONHaVTIKG

Edv o SiapriTng, n avTiper@mor Tov (pAappoaka, EmMoKEWPEIC OTO YIITPS,
paynTd} kel omoieoBIjToTE GAMEG EMITTACKES [ WpoBAfjpaTa, wou £XETE E§
aimiag Tou enmpedouy Ty ToldTiTa ™ {wiic oug kard kdmoov dhho
TpoTo, TTapaKahol e va TOV OVAPEPETE TTOPAKATRW:

Log ) apIoTODHE VIO T CUPTTAPWOT aUTed TOU EpWTNUaTOAOYIoU
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APPENDIX XXI

"Evromo kataypogns oEEwv cvopfavrmv

Ovopa
BOOEVOUG. et eniiniiiniitiiiiiiiiiiiitiiiiitiittiuteietiatinttistsatensossssstonsssssnsssnssnssnnns

Enavelisayoy

1. Awia
ETTOUVELT YO YT]Gevrrrnrrrnnrosnassnnsosnsssssssssssssssssnsssssssssssssssssssssssssnsssnsss

2. Hpepopnvia
EMUVELCUYOYNGevrrrnrrennrennnss [eeieeeanenns [eeeteintiiiiiiiniiiiiiiiniiintetnatiintennnns

oooooooooooo

3. Hpepopnvia
eEUTNPIov...cveennennn. [eveessennnns feeueeetntetniettatitniesnststatssnssssnsssnsssnnsonnns

Oavatog
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. Awtia

DOVOITOU. e vureireeeeeeenneeeeeeesesssssseesesssssssssssssssssssssosssasssssssossssssssssson

Hpepounvia
Oavatov............ [everesananns [ eeeieentetetetatetnetsentosastsnntosnsssnstssnsssnstsnnsons
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APPENDIX XXII

I2TOPIKO
NOGOKOMEIO +vvvvrrrrrrrerisesssssssssssssnnsnrnereesenssns ApP. APXEIOU.ceviieeieeieieeeiiisiininnns
OAAAHOG. i e e e e e e rnrrr e OePANWV MATPOG. ...eeeverrrrrrrrrerreereaaeeeeens
HUEPOUNVIA ... Huepopnvia EIcaywynG «.oooeeeeeeeeecvnvnneeeee.
APXIKN AIGYVOON wevveeeeeeieeieeiiiiiinnns AlGyvwon KaTa TO €EITAPIO. cuuvvrrrrrrerreeeeann.
AHMOIPA®IKA ZTOIXEIA
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MPOZQIMIKA XTOIXEIA

'OVOUA ACBEVOUG: .....ccvvevveveecrnnrireenns EMIBETO: .o,
ApIBUOC TAUTOTNTAG: .vvveeveevecveeeveennens ®uNo:  Appev o ONnA\u o

Hu. Févvnong: ............ [eveeennn A

EOVIKOTNTA: vovvveeeeieeeeeeeeeeeeeeeenens IOAYEVEIQ: .cvveeeeeceeeeeeecee et

Oikoyevelakn kaTaotaon o Mavrpepevog/n o Alaleuypévog/n
o Xnpoc/a o EAelBepog/n

=13 To AVAVZS)NWTe I A o] T 15 3 (e AN

Eknaideuon: o AnpoTikd o AUkelo o AvwTepn o AvwTaTn o MeTanT/kn
Mapouoa kataoTaon: o EpyodoToupevoc o Avepyog o Zuvtagiouxoc o Me avannpia
Mével: o Me TnVv OIKOYEvEla

o XTO OniTl gOvog/n We Bonbeia anod TV OIKOYEVEID

o ZTO ONiTI JOVOG/n HE oIKIakn Bon6d

o ZTOo OniTl gOvog/n We Bonbeia anod TV KoIVwVIKN npovold

o 2€ 0iKO guynpiag

O ANOU: AIEUKPIVIOTE .uuvvrvrrrrrrrreeeeresisssssesssssssssssssssssseees
[ ToToTo V] 3 1Te ol o T T or PO PPPPPPPPPR

TNAEPWVO MNPOCWMIKOU YIATPOU:  veeeeeeusrsnsrssnrnneeereersessssssssssssssssssssssssseseseees

>TOIXEIA EMIKOINQNIAZ
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TNAEPWVO: 1. oo 2 e r e raees
MANCIEOTEPOC GUYYEVNG / PPOVTIOTIIC & vevvvererrrerrerersssnnnnnnnsssnsssssssreresessseeeeeeennenes
SUYYEVEID / ZXEON: wevverrrerrnnnnnnnnnnes

TNAEPWVO NMANGIETTEPOU GUYYEVIY: wvevveeeereereereeeeiteeeesseessesseessssessssssssnsnsnnnnnnnnns

2TOIXEIA EIZAIQrHz

‘Qpa sicaywyng: o MM o MM

Tponoc MpoogAeuonc: o AneuBeiag npooéAeuon oTo Tunua MpwTwv Bondeimv
o MpoypappaTiopévn eioaywyn
o Mapanounr and npoownikd yiaTpo
o KAon AoBevopopou

Me guvodeia: o NAI o OXI

KUPI0 EVOXANHA KATA TNV EIGAYWYI: trrerrrrrereeereeiieessssssssnssssssssseeeeeeesessssesssssssssnes

SUMNTWMATA / ZNHEIa KaTa TNV €l0aywyn:

o Auonvoia o Konwon

o OpBonvoia o Qidnua

o AnBapyoc O ZUPIYHOC

o Mepikapdio aiyoc / ZTnoayxn o Ynéprtaon ) YnoTtaon

o Aiodnua naipwv O AMA: o

338



IATPIKO IZTOPIKO

MAAAIOTEPO IZTOPIKO

AAREDYIEC .ottt ettt et e e e et et e et e et e e te et e et e et e e re e te et e eteereeereenrennes
MponyoUKEVEC EI0aYWYEG OTO Voookopeio: o NAI o OXI

Av vai, arria:

Xpovia ouvoda voonuaTa:

Peupartikn voooc: o NAI o OXI
Xpovia VEPPIKN avenapkela: o NAI o OXI
Xpovia ano@pakTiKr NveUovonadsia: o NAI o OXI
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AcBpa: o NAI o OXI

Ayyeiakd Eykepaliko Engioodio: o NAI o OXI

duaoikn KataoTaon:
ABANnon / Aoknon: o NAI o OXI

Xprion oucoiwv: o NAI o OXI

KAPAIOAOI'IKO IZTOPIKO

OIKOYEVEIQKO 10TOPIKO: o OXI o NAI

ApiBudg A BaBuou Zuyyevav: ........

MapayovTeg KivoUvou:

o YnEpTaon o Kataxpnon aAkooA o MNaxuoapkia

o AilaBnATng o YnepAimdaipia o KapdioTo&ika ¢pappaka

Kanviopa : o OXI o NAI o MabnTikd kanviopa

o Koivwvikd kanviopa

o TaKTIKOG KanvIOTNG
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Evepyoc kanviotng; o NAI o OXI

>UVOAIKa £Tn kanviopatoc: 1-5€tn  6-10 €tn 11-20 €t ndvw and 20

Ynokeiyevn Noooc:

o Xtepaviaia NOoog o Appubpieg o Muokapdionabeia
o BaApidondbeia o YNEPTAOIKNA o Xpovia KOAMIKNA
O AMO cevvvviiriereeee, puokapdiondabeia Hapupapuyn

dOApPAKEUTIKN aywyn oTo OniTl NpIV TNV €l0aywyn:

L e DOON weverrenne Suxvotnta: OD BD TDS QID PRN
2. e, DOON verervrnn, SugvoTnTa: OD BD TDS QID PRN
TR DOON vererrrnn, SugvoTnTa: OD BD TDS QID PRN
4. s AOON ..o Zuxvotnta: OD BD TDS QID PRN
T PRSI AOON ...ooeee Zuyxvotnta: OD BD TDS QID PRN
B e AOON ...ooeee Zuyxvotnta: OD BD TDS QID PRN
7 AOON ..o Zuyxvotnta: OD BD TDS QID PRN
8. AOON ..o Zuyxvotnta: OD BD TDS QID PRN
0 AOON ..o Zuxvotnta: OD BD TDS QID PRN
10 AOON ..o Zuxvotnta: OD BD TDS QID PRN
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Ayyeioypaqia:

IoTOpIKO EPPPAYHATOC TOU HUOKapdiou:

©poupoAuon
o OXI

o NAI

AyyeionAaoTikry (Mnalovaki):

AopTooTepaviaia Mapakapywn (By Pass):

EppuTeupéveg
ouokeueg (implantable

devices)

Movipog
BnuatoddTng:

EppuTteupévog
anividwTng
(ICD)

ZUoKeun
OUYXPOVIOMEVNG

BnNuaATOdOTNONG
(CRT)

o OXI

o NAI

o OXI

o NAI

o OXI

o NAI

o OXI

o NAI

o OXI
o NAI

o OXI
o NAI

o OXI
o NAI

o Me

gupnuarta

Huepoyp. :

Huepoyp. :

Huepoyp. :

Huepoyp. :

Huepoyp. :

Huepoyp. :

342




JUOKEUN
unoBorénong
apIoTePAG
kolhiac (LVAD)

MpoaBeTIKEC BaABIdeC:

HAekTpo@ualoloyikn
MEAETN:

NoonAeia otn MEO:

KAPTA:

Avataén atmmo
EMQUTEUUEVN

OUOKEUN:

o OXI
o NAI

o OXI

o NAI

o OXI

o NAI

o OXI

o NAI

o OXI

o NAI

o OXI

o NAI

Huepoyp. :

Huepoyp. :

Huepoyp. :

Huepoyp. :
Arria:
Huepeg

voonAeiag:

KATA TH NOZHAEIA
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AlayvwoTikeC EEeTaoEIC:

o Ynepnxokapdioypapnua KAdopa eEwbnong (LV Ejection Fraction) ......... %
0 ZUoTOAIKN AugAeiToupyia ap. Kolhiag
o YnepTpogia apioTePnG KolAiag
0 2ZTEVWon JITPOEIDOUC

o 2ZTévwon aopTikAg BaABidag

o BaABIdIkr) naAivdopdunon o aopTikn
O MITPOEIDIKN
O NVEUMOVIK)

0 TPIYAWXIVIKN

O

AkTIvoypagia Bwpaka: o Xwpig eupnuata o Mveupoviko Oidnua
o MAeupiTiky cuMoyn o MNveupovikn Aoipwén

o ATelekTaoia o AMa naBoAoyika eupnuara

O

HKI:  PuBudg o ®AeBokopBIKOG o KoAmikry Mapuapuyn
0 BNHATOOOTOUHEVOG T AAAOG ...cvveeveierecie et

Mahaid EM o NAI o OXI

O

Angikovion pe padiovoukAidia (omvenpoypagpnua)

[S1U 0] [V e 1 (o
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o KaBernpiaopydg  Eupruara

o MayvnTikn Topoypagia (MRI) / AEovikn Topoypagpia (CT)

o AIHaToAOYIKOC — BIoXNMIKOG EAEYXOC

TIMEC TNG MIO NPOCPATNG AVAAUGNC HUEPOUNVIA vvvvveeeeeeeeeeeeeeeeeeeennes
Na ... mmol/I| Glucose ............. mg/dl
K mmol/I Hb ... gr/dl
Ca ... mmol/I WBC ... x 10 /I
Cl o, mmol/| PLT ... x 10 %/l
Mg ... mmol/I NaHCO3 ... mmol/I
Urea ............ mmol/I Creatinine ............. mmol/I
HbA1C........... %

2TOIXEIA KATA TO E=ITHPIO

Ta&vounon kata NYHA ol

BAPOG: v

E&mpio: o ZTo oniTi

oIl oIl olV

[ (170 o T AMZ:
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o 2€ KAIVIKI] anokataoTaong
o 2€ 0iKo guynpiag

O 2€ OUYYEVEIC

JupnTwpaTa / Znueia kaTta To €ETnplo:

o Alonvoia o Konwon

o OpBonvoia o Avaipia

o Mpokapdio aAyog/ZTnOayxn o ZAaAn

o AioBnua naApwv o AoKITNG

o AKPOAOTIKA NVEUPOVWV O ZUPIYHOC

o Avope€ia O AMA: oo

o Qidnua: o Zeupwv o FacTpokvnuiag o Mnpwv o Kolhiakn xwpa

AT KATA TO EEITNPIO: 1uuuverurrrrrrrrrrrrrrerrrrsenssssesessssssssssssnseeeeees

Kapdiakdg pubuog kata 1o €EITnpio:

SUXVOTNTA weveeriiieieeeeeeeesssinnnnns o OK
o KoAmikiy Mapuapuyn
o BnuaTtodoToupevog

0 'EKTAKTEG GUOTOAEG
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dappakeuTikn Aywyn KaTta To EITnplo

o AloupnTikO AyKUANG

o Alyo€ivn

O 2MIPOVOAGKTOVN

0 B-anokA€IoTEC

o AvaoToAeic AlauAwv Ca++

o AMEA / AT 11

o ©@e1adidn / MetoAalovn

o NiItpwdn

o Znpél NITpoyAukepivng

o Aonipivn

o Koupapivika

O

>TaTiveg

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

>kevaop

a

Adon

Adon

Adon

Adon

Adon

Aoon

Aoon

Aoon

Aoon

Aoon

Aoon

Aoon

Adon
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2........ AvTIdIaBNTIKA ZKeuaow

(] 0) ([0 PR a
zkebaow
B a
Zkebaow
Ao a
zkebaow
LS TP a
Zkebaow
T PPPPPN a
EKMNAIAEYZH:
Eknaideuon kata To €€mplo: o NAI o OXI

AGBNKe €vTuno eknaldeuTIKO UAIKO: o NAI o OXI

Eknaideuon Tng oikoyeveiag: o NAI o OXI

Adon

Adon

Adon

Adon

Adon
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APPENDIX XXIII

The clinical case of the patient diagnosed with cardiac amyloidosis.
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¢ Abstract

Patient presentation: A 76 years old male patient with Hearnt Failure (HF) enrolled in the nurse-led management
program “Support Hean” is presented in the current clinical case. Even though he was well educated and supported
through the program, he had several deterioration and re-hospitalizations, during a few months period. The symptoms
remained after his discharge and specialist nuraes of the program advised him to visit a cardiologist specialist on HF
and other specialists as well who diagnosed amyloidosis.

Initial work-up: The paticnt was introduced to the management program “Support Heart” afier he was diagnosed
with HF with preserved Ejection Fraction (HFpEF). *Support Hean" program includes specialist nurses and physio-
therapisis on HF who collaborate with cardiologists; and provide monthly follow-up meetings in which the patienis
are educated. ask questions, do exercise, walking etc. During the pandemic and the lockdowns (a few months period).
the patient was admitted three times within the cardiology ward with dyspnea MY HA 111 and swelled legs with uleers.
The first meeting of the program afier the lockdown was only a few days afier discharge. HF nurses during his assess-
ment found that the sympioms were not better and underiook a more detailed medical history when they found out
that his brother died from a liver discase. The family history with the unknown discase and the continuing sympioms
were the reasons that nurses referred the patient to a HF cardiologist specialist. The cardiologist suspected amyloido-
sis and asked for further evaluation tests.

Diagnosis and management: The scintigraphy and hematological tests suggested ransthyretin amyloidosis. His
therapy then was optimized and upgraded with disease specific rreamment (tafamidis) for amyloidosis and the clinical
presentation of the patient was improved. His NYHA stage became 11 and the ulcers wene much better. The nurses of
the “Support Heart” program were informed by the cardiologist about the new therapy and the necessary follow-up
treatment.

Follow-up: Amyloidosis is an increasingly recognized but too often underestimated cause of HF. It is often under-
diagnosed due to the lack of clinical manifestations. The new possibilities of imaging and tests along with & careful
clinical assesament and medical history provide the oppormanity for carly diagnosis, optimization of the therapy and
improved clinical outcomes. The HF nurses of the *Support Heart' program explained to the patient about cardiac
amyloidoais and how it changes his treatment and follow-up of the multi-disciplinary team. Then, they made together
with the physiotherapist of the program a new program of physical activity since his physical condition along with
his mental condition were improved.

Conclusion-Learning points: Specialist nurses and physiotherapists in HF and supportive nurse-led management
programs may contribute to differential diagnosis of patients with HF and comorbiditics and improve the outcomes
of the patient and the coordination of health professional specialists. Patients with HF who are mostly older people
with comorbidities need continuing support, evaluation and optimization of therapy.

,kke'ywnrdl: ATTR Amyloidisis; Transthyretin (TTR) Cardiac Amyloidisis; Tafamidis J
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Ekaterini Lambrizou 1
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Infreduction

Amyloidosis is a heterogencous family of discases indweed by
deposition of misfolded proteins in the form of amyloid fibrils
within the extracellular space of various organs. Amyloid de-
posits are histologically identifiable by characteristic apple-
green birefringence when stained with Congo-Red dye and
examined under cross-polarized light.

As confirmation of the amyloid fibeil type is essential to direct
clinical management and disease-modifying therapy, in such
inconclusive cases, the use of immunogold electron micros-
copy and mass spectrometry confer the greatest sensitivity and
specificity for amyloid typing [1.2]. Major advances in imag-
ing such as scintigraphy with bone tracer and cardise magnetic
resonance (CMR) have heralded a non-invasive approach to
dizgnosis of ATTR-CA, which now may be achieved withour
recourse to histological demonstration of amyloid in =70% of
the cases [3].

Transthyretin (TTR) amyloidosis (ATTR amyloidosis), is an
underdiagnosed, life-threatening discase characterized by pro-
gressive deposition of misfolded or cleaved TTR protein in or-
gans [14]. Disease occurs when aggregation of amyloid fibrils
in the extracellular space disrupts the structure, integrity and
function of the affected tissue. In clinical practice, ATTRwt
amyloidosis manifests as a predominant  cardiomyopathy
[transthyretin cardiac amylobdosis { ATTR-CA)], while ATTRv
amyloidosis is typically associated with Polyneuropathy (AT-
TR-FN) as well as cardiomyopathy [5].

Amyloid deposition in the heart leads to expansion of the
extraccllular space with associated disruption in myocardial
architecture, systolic and diastolic function [6]. The increase
in myocardial mass determines a progressively smaller ven-
tricular cavity size, resulting in fixed end-diastolic volume.
ATTR-CA is slowly progressive and clinically well tolerated
until marked ventricular wall thickening, severe diastolic dys-
function and conduction system discase kave occurred [1,4].

Case Report

A Th years old male patient with HF who was enrolled to the
nurse led management program ‘Support Heart” with reduced
ejection fraction admitted for third time in the cardiology ward
with dyspnea NYHA 111 and swelled legs with uleer. The pa-
ticnt was admitted another two times with deterioration of
symptoms during the pandemic and lockdown. He was edu-
cated about the HF and was supported for self-management
using several educational methods during monthly mectings
and telephone follow-up. After the therapy with diwretics and
bronchodilators, the patient was discharged. but the symptoms
did not improve. It was considered as fatigue due to the exist-
ing discase. Morcover, the patient complained that he could not
use the walking aid becanse his wrists were aching. His arerial
Blood Pressure (BF) was also lower than usual.

He had a normal BMI but he can't walk without walking aid.
At the first meeting of the program after the lockdown, he
was only a few days after the last discharge. HF nurses dur-
ing his assessment found that the symptoms remained. His
BP remained lower than usual and his medication had to be
modified. undertook a more detailed medical history when they
found out that his brother died from a liver disease. The family
history with the unknown discase and the continuing symp-

toms were the reasons that nurses refemed the patient to a HF
cardiologist specialist. The cardiologist suspected amyloidosis
and asked for further evaluation tests.

Individual history includes coronary discase-multiple PCIL
chronic atrial fibrillation, hypertension, and diabetes mellitus,
Medication at the period of readmissions included: carvedilol,
czetimibe, metformin, rivaroxaban, amlodipine/valsartan, ro-
suvastatin, allopurinel, alfuzocin. FBC and Biochemical tests
were normal. ECG showed sinus chythm with first-degree
atrioventricular block (Figure 1).

ECHO showed preserved gjection fraction 55%, normal di-
mension with severe degroe of centralized left ventricular wall
lypertrophy (LVEDD=4Zmm, IV5=16mm FW=16mm) (Fig-
ure 2.

An osteomedelic biopsy was performed to rule systematic
amyloidosis out. It was negative. The patient was referred for
heart scintigraphy. Results showed moderately increased myo-
cardial uptake of radiopharmaceuticals (Grade =2) and com-
patible finding with ATTR amyloidosis (Figure 3).

The therapy then was optimized and wpgraded with discase spe-
cific reatment (tafamidis) for amyloidosis. Due to the severity
and the long term of the disease the improvement was slow.
One year later the patient was able to walk without walking
aid, his HF symptoms were in remission and he had a marked
improvement on his health related -quality of life.

Discussion

Cardiac amyloidosis is frequently misdiagnosed, so the pa-
tients in many cases don’t have the opportunity for appropriatc
optimization of the treatment management of the discase [6].
The relevance of the present clinical case was based on the
ESC Clinical Guidelines for the diagnosis of Cardiac Armyloi-
dosis [4]. The patient of the clinical case had left ventricular
wall thickmess = 12mm (=16 mm) from the echocardiogram
and four “red flugs™ that were the following: 1. Diagnosed pa-
tient with Heart Failure (HFpEF = 53%) older than 63 years
old, 2. Hypotensive paticnt and previously was hypertensive 3.
Ppaticnt with bilateral carpal tunnel syndrome and 4. Possible
family history.

Early diagnosis and clinical suspicion

Early diagnosis of amyloidesis by using non-invasive testing
(first and foremost scintiscan with bone markers) should al-
ways be guided by clinical suspicion but should also be sup-
ported by a multidisciplinary approach with the aim o improve
the prognosis of the condition [6]. In the present clinical case,
the patient was involved in a nurse-led supporting care pro-
gram for the management of HF in Cyprus named “Support
Hean”. During the monthly mectings, the nurses of the pro-
gram observed that during patients’ assesament the symptoms
remained afier the treatment he received during and afier the
three times of his hospitalizations. Nurses undertook again a
detailed medical and family history.

The patient referred that his brother died from an unspecified
liver discase and himself had bilateral carpal unnel syndrome
the last months. The canpal tannel syndrome cams special at-
tention and cspecially if appears bilateral. In male patients this
is highly suggestive of ATTR (up to 50%) and in the studies, it
seems to bead up to the cardiac involverment of 53— Tyears [6,7].
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The nurses of the “Support Heart™ team referred the patient to
a HF cardiologist specialist who also suspected amyloidosis
and asked for further evaluation tests. Therefore, the proper as-
sessment and cvaluation by the nurses of the “Support Heart™
program leaded to the carly and proper diagnosis for cardiac
amyloidosis. The role of the multidisciplinary team is funda-
mental for the carly diagnosis of cardiac amyloidosis.

The collaboration of HF nurses and cardiologists’ specialists,
is essential and is important that nurses must also be aware and
have the clinical suspicion of the symptoms of cardiac amy-
loidosis. The aim is to contribute to carly diagnosis and treat-
ment, since patients with early diagnosis and care, have better
outcomes and health related quality of life [8.9].

Conclusion

Cardiac amyloidosis is a condition that is fatal and progressive.
[9]. A late diagnosis significantly affects the prognosis of the
patients and the possibility of undertaking the proper therapies,
so they may lack the possibility to heal or slowing the progres-
sion of the discase, despite the fact that new medications are

used.

Several “red flags™ have been identified and may raise suspi-
cion for the presence of the disease [3,10]. Therefore, if there
is the appropriate knowledge and assessment by members of
the multidisciplinary heath care team, such as HF nurses, the
identification of the complex picture of signs and symptoms
related to amyloidosis, makes the early diagnosis appropriate
therapeutic procedure possible leading to improved outcomes.
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