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Stellingen 

behorend blj het proefschrift: 

•Quality of life and depressive symptoms 

in patients with heart failure.' 

lvonne Lesman-Leegte 

1. Hartfalen heeft een negatieve invloed op de kwaiiteit van Ieven, in het bijzonder 
voor vrouwen en patii!nten met comorbiditeit (dit proefschrift). 

2. A Is er rekening wordt gehouden met symptomen van hartfalen blijkt de score op 
een meetinstrument voor depressieve symptomen niet drastisch te dalen 
( dit proefschrift). 

3. Vrouwen met hartfalen hebben vaker depressieve symptomen dan mannen met 
hartfalen (dit proefschrift). 

4. Patienten met hartfalen en ernstige depressieve symptomen worden vaker 
heropgenomen dan patii!nten zonder depressieve symptomen (dit proefschrift). 

5. Patienten met hartfalen en depressieve symptomen hebben een gemiddeld 
tangere opnameduur bij een heropname, dan hartfalenpatienten zonder 
depressieve symptomen (dit proefschrift). 

6. Voorlichting en begeleiding door hartfalenverpleegkundigen, toegevoegd aan de 
behandeling van de cardioloog, kan door een lag ere drempel en meer interactie, 
lei den tot meer heropnames (dit proefschrift). 

7. Naast het voorkomen van heropnames bij patii!nten met hartfalen, is het minstens 
zo belangrijk om heropnames efflcii!nt te organiseren. 

B. In de dageiijkse praktijk van de zorg aan patienten met hartfalen, is het van belang 
om routinematig te screenen op de aanwezigheid van depressieve symptomen. 

9. Het ontbreken van eenduidige theorien en definities van het concept kwaliteit van 
Ieven heeft geleid tot een groot aantal operationalisaties van dit beg rip en a is 
gevolg daarvan een grote diversiteit a an meeti nstrumenten. 

10. Vele individuate successen zijn geboekt, toch blijft het COACH team als geheel 
meer dan de som der del en. 

11. Geluk hangt af van wat men kan geven, niet van wat men kan krijgen 
(Mahatma Ghandi 1917-1985). 

12. De meest belangrijke dingen van het Ieven zijn geen dingen. 
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CHAPTER 1 

General int roduction 

Parts of this chapter are publ ished i n: 

Tiny jaarsma , Martje H . L. van der Wal, J ochem Hogenhuis, 

lvonne Lesman-Leegte, Marie Louise Lutti k, Nic j.G.M. Veeger, 

Dirk j. van Veldhu isen .  Design and methodology of the COACH 

study: a multicentre randomised Coord inat ing study eval uat ing 

Outcomes of Advising and Counsel l ing i n  Heart fai lure. 

European journal of Heart Failure 2004; 6:227-233-



Genera l 1ntroduc on 

Int roduct ion  

Heart fa i l u re has emerged as a major publ ic health problem i n  developed 
countries and is sometimes descnbed as epidemic.'·' I t  i s  primari ly a 
cond 1tion of the elderly and the 'aging of the popu lation ' wi l l  lead to an 
increase i n  the prevalence of heart fa i l u re over time.1 Additiona l ly, due 
to improvement i n  health care i n  general and 1 n  treatment options for 
card iovascular diseases, more patients wil l survive a n  acute coro nary event 
and might develop heart fa i l u re later in the1r l ives. In Europe 1 -2% of the adu lt  
popul at1on and 6-10% of people o lder than 65 years have heart fa i l u reY·4 In 
the Netherlands approximately 200,ooo adults have heart fa i l u re with so,ooo 
new cases every year. s  

Heart fa i l u re i s  a c l in ical syndrome characterized by the inab i l ity of the 
myocard 1um to pump sufficient amounts of blood to meet the metabolic 
needs of the body, resu l t ing in typ 1ca l heart fa i lu re symptoms such as 
breathlessness or fatigue at rest or du ring e xertion.6 These symptoms 
significa ntly affect the health-related qua l ity of l ife of patients with heart 
fa i l u re.7 Furthermore, the long-term outcome for patients with heart fa i l u re 
is assoc·ated with morta l ity and readmiss ion rates. Communi ty-based 
su rveys report s-year morta l i ty rates of 45-67 %,89 and these are even h igher in 
hospital-based stud1es (48-77 %) . o 

Despite the increased options for medical treatment s ince the 1 98os (new 
pharmacologica l therap1es and new devices for heart fa i lu re ) ,  the prognos 1s  
of heart fa i lure pat1ents remains poor and patients e xperience many adverse 
effects from both the d isease and its treatment." 
To improve pat1ent outcomes , heart fa i l u re management programmes h ave 
been developed and tested over the past twenty years," 'l and these now 
contribute to the heart fa ilu re therapy.6 A number of studies support the 
use of comprehensive non-pharmacological intervention programmes in 
patients with heart fa i lu re,'4 '7 but other studies have not confirmed these 
positive find ings.'8·• Substantia l differences in type and intens 1ty of d isease 
management programmes make it imposs ible to d raw defin itive conclus ions 
about the effect iveness, optimal t 1m ing and frequency of intervention 
programmes. I t  i s  therefore necessary to 1dentify which programme and the 
level of Intensity of the chosen programme, I S  most effective in  terms of 
surviva l ,  hospita l  readmiSS ion and health-related qua l ity of l ife. This is the 
object ive of the Coord inating study evaluati ng Outcomes of Adv is ing and 
Counsel l ing i n  Heart fa i l u re patients (COACH study ) .  Some of the results of 
this study wi l l  be presented in  th is thes 1s ,  1 n  add1t 1on to the main issues of 
the thes 1s .  Complementary to tradit ional outcomes such as morbid i ty and 
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mortal ity, health-related qua l ity of l ife is i ncreas ingly used as a measure of 
outcome in patients with heart fa i l u re. It is therefore important to gain more 
ins ight into aspects of hea lth-related qua l ity of l ife in hea rt fa i lu re patients, 
which is the main focus of th is thes is .  

Qu a l ity of l i fe 

D ef i n it i o n  a n d  a s s e s s m e n t  

The constant presence o f  physical l im itations, progressive symptoms, 
consequences of the com plex hea rt fa i l u re treatment regi men and 
psychological concerns may result i n  d im in ished hea lth-related qua l ity of l ife 
of patients with heart fa i l u re.  It is known that the health-related qua l ity of l i fe 
of patients with heart fa i l u re is h igh ly affected and reduced to a round one­
th i rd when compared to the general popu lation." Therefore improving or 
mainta in ing health-related qua l i ty of l i fe is one of the primary goals of hea rt 
fa i l u re management today.6 

The World Hea lth Organ isation has defined qua l ity of l i fe as 'an ind ividua ls '  
perception of the i r  position in  l i fe in  the context of the culture and value 
systems in  which they l ive and in  relation to their goals ,  expectations, 
standards and concerns' .23 From a health perspective qua l i ty of l i fe has been 
said to refer to the physica l ,  psychological and socia l  domains of health, 
which a re seen as d isti nct a reas that a re i n fluenced by a person's experiences, 
beliefs ,  expectancies and perceptions. Although there has been some debate 
about how to define health-related qua l ity of l i fe, an international group of 
qua l ity of l ife e xperts reached agreement upon the fundamental dimensions 
essentia l  to any health-related qua l ity of l ife assessment. These should inc lude 
physica l ,  psychologica l ,  and socia l  d imensions, role function ing and the 
overal l  life satisfaction and perception of health status .24 In this thesis we wi l l  
use the words 'qua l ity o f  life ' ,  when 'health-related qua l i ty o f  l i fe' i s  meant. 
Apart from the domains of qua l ity of l ife, a l l  aspects a re considered together 
when patients are asked to rate 'their overa l l  qua l ity of l ife' .  

Translating the  various components of  health i nto a quantitative value that 
ind icates qua l ity of l ife is a complex task, and disease-speci fic and generic 
instruments that measure qual ity of l ife have been developed. Disease-specific 
instruments measure symptoms that are specific for the disease under study, 
and consequences and are sensitive to subtle d isease-specific changes. An 
e xample of a d isease-speci fic i nstrument used i n  heart fa i lure studies is the 
Minnesota Living with Heart Fa i l u re Questionnaire (MLwH FQ) .2 s  
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General 1n roduction 

Wh en using gen enc I nstruments, respon dents have to rate th e1r l evel of 
functioning or satisfaction with each area of l i fe and ind1cate th e relat1ve 
importance of each of thes e  to th eir overa l l  qual ity of l ife. Th e qual ity of l ife of 
the population under study can then be compared with populations with oth er 
d iseases for instance COPD or cancer. Th e M edical Outcomes Study 36-item 
Short Form (SF - 36 or th e RAN D-36) and th e Cantri l ' s  l adder of l ife are exampl es 
of gen enc Instruments that are frequently u sed in h ea rt fa i lure pati ents !627 
I n  both c l in ical practice and research into th e h ea rt fa i l ure popu lation the 
importance of m easuring qual i ty of l ife is acknowl edged, but  it is difficult to find 
instruments that are both suitab le  and practica l .  
Thus  fa r, much  effort a t  exploring qua l ity of l ife in  pati ents with h eart fa i l u re  
was made. However most knowledge about qua l ity of l i fe i n  pati ents with 
h eart fa i l u re  is d erived from cl in ical tri a l s  with a h 1ghly s el ected h eart fa i l u re  
popu lation of  younger, ma le  pati ents w1thout co morb1dit 1 es. Add 1t 1onal ly, 
data on th e qua l ity of l 1 fe of h eart fa i l u re  populations are often compared 
with a h ealthy, gen eral reference populat ion which IS not repres entative  of th e 
eld erly l iv ing in th e commun ity, who often suffer from s everal chron 1c d iseases 
and have a lready faced s everal l i fe events (for examp le  loss of a spouse or 
ret irem ent) that might effect th ei r  qua l ity of l i fe and psychosoCia l status 
as wel l .  Th erefor a group of eld erly h ea rt fa i l u re  pat i ents is not n ecessan ly 
comparib le  with a h ea lthy eld erly popu lation . 

Depressive symptoms in heart failure 

patients 

Chron1c d 1 seases such as h ea rt fa i l u re  may confront pati ents with n u m erous 
threats includ ing impai red physical and social funct ioning and changes 
to future p ersp ectives. O n e  response to th is is emotional imba lance and 
d epression. D epress ive symptoms, wh ich can be  class ifi ed under th e h ead ing  
of  th e psychological function ing of  th e quality of  l i fe domains ,  may even have 
a greater impact on an overal l qua l ity of life rati ng than  th e s everity of  card 1 ac 
function or functional impa i rm ent i n  h ea rt fa i l u re  pati ents. '8 29 Th ere is a lso 
suffici ent proof of th e pres ence of depressive symptoms as ri sk  factor for th e 
future d evelopment of h ea rt fai lu re.Jo.J• Oth ers suggest that th ere might be  
an i nteraction effect wh ereby n egative emot ions a nd  h eart fa i l u re  affect each 
oth er in d el eterious waysY 
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D ef i n i t i o n  of d e pres s i ve s y m pt o m s  

I t  i s  important t o  emphasize the d ifference between depress ive symptoms 
and depress ive disorder, s ince both resu l t  in  d ifferent p revalence rates and 
d ifferences in outcomes. Depress ive symptoms refer to a depressed mood , 
whereas depressive d isorder refers to a psychiatric diagnosis which points 
to a c luste r  of s igns and symptoms that fu lfi l  stri ngent criteria .  These criteria 
a re descri bed in  the in te rnational accepted classification system fo r mental 
d isorders ,  the Diagnostic and Statistical M anua l  of Mental Disorder (DSM­
IV) .JJ 

To assess depressive symptoms, questionnaires have been designed to 
measure the p resence and severity of them. Diagnostic interviews are used 
to assess depressive d isorder. As a result ,  the p revalence of depressive 
symptoms depends on the defin ition and instruments used. In th is thes i s  the 
Cente r fo r Epidemiologic Studies Depression scale (CES-D)l4 is used, which is 
a val id instrument for assessing depress ive symptoms in genera l  populat ions 
as wel l  as medical patients and is a lso frequently used to assess ca rdiac 
patients.J s.J6 

P r ev a l e n c e  of d e p r e s s i v e  s y m pt o m s  a n d  re l at e d  v a r i a b l e s  

From communi ty-based su rveys i t  i s  known that depressive symptoms a re 
common in the elderly and in patients with medical i l l nesses.Jl I n  studies of 
hea rt fa i l u re patients h igh rates of depressive symptoms (14-77%) have been 
descri bed, but these rates va ried with the definition and i nstru ments used and 
were explo red i n  rather sma l l  samples.J8 4' 

From the genera l  population it is known that rates of depress ive symptoms 
a re associated with characteri stics such as age, gender, race, education level ,  
socioeconomic, and marital status.  I n  patients with medica l  i l l nesses, the 
number  of ch ronic cond itions and d isease seve rity a re related to depressive 
symptoms.4'·4l The p resence of depress ive symptoms and thei r relationsh ip  
with patient and disease- related factors have a l so been studied i n  patients 
with heart fa i l u re,  but the resu lts of these studies we re not cons istent.44 47 
The resu lts a re often d rawn from secondary analyses of populat ions used 
i n  clin ical tria ls  with patient samples se lected on strict c l in ical criteria .  
The consequence of these h igh ly selected patient samples is the l imited 
genera l ization of the conclusions. However, to date, studies on the p revalence 
and determinants of depressive symptoms in a hea rt fa i l u re population 
representative of the population seen i n  today's c l in ical p ractice a re scarce. 
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General tntroduc ion 

D e p re s s i ve s y m pt o m s  a n d  o u t c o m e s  

I t is suggested that depress 1ve symptoms could be  increasing readmission and 
mortal1ty among h ea rt fa i lure pat ients, ind ependent of age, gend er and d isease 
s eventy, but not  a l l  stud 1es reveal cons1stent results.4a:4a·sa Some studies suggest 
a substantial ly worse prognosiS and mcreased readmission rates for pati ents 
with h eart fa i lure who have more s evere depress1ve symptoms compared to 
pati ents with mod erate or without depress1ve symptoms.4a;o Oth ers do not 
confirm this or find worse perspectives for pati ents w1th increased depressive 
symptom severity. Th ese  stud1 es vari ed in  the characteristics of the pati ent 
populations, and fol low up  t 1me, and al l  used smal l  samples . I t  is useful to 
examine this ob ject1ve 1n a large, repres entative h eart fa i lure population. 

Object i ves 

Th e l i terature showed that addit ional data i s  n eed ed to gain more insight 
into qual ity of l ife issu es and th e preval ence  of d epress 1ve symptoms i n  an 
unsel ected h eart fa i l u re  population.  We th erefore examined qua l ity of l ife 
and d epress ive symptoms i n  h ea rt fa i l u re  pati ents and a compa rab l e  eld erly 
popu lat 1on. Although the  rol es of d emographics and c l in 1ca l  characteristics 
on d epress 1ve symptoms have b een investigated in  h ea rt fa i l u re  pat tents, 
th e results were i nconclus ive. Furthermore, depress ive symptoms have been 
assoc1ated with h1gh rates of readmission and morta l1ty i n  pat 1ents with 
h ea rt fai l u re. However, this has not been investigated in  a large group of 
h ea rt fa i l u re  pati ents representative of the population s een in p res ent c l i n ica l 
pract 1ce. To reduce readmission and mortal ity and to improve qua l ity of 
l i fe, h eart fai lure d isease  managem ent program m es are increasingly b eing 
Imp lem ented. Thus fa r there are no large  mult icentre tr ia ls in  th is fi eld nor 
any studi es that compare th e tntens ity of advice and counsel l i ng  in relat1on to 
th es e  pati ents. 

Th e fol lowing a ims for th is thes is were formu lated. To d escribe: 
1 .  the preval ence of qua l ity of l 1 fe and d epressive symptoms i n  h ea rt fa i l u re  

pati ents compared with an age and gend er match ed population of  commun1 ty 
dwel l i ng  eld erly 

2. th e association between d epress 1ve symptoms and demographic and cl tn ica l  
variabl es in  pati ents with h eart fai lu re 

3 - the  prognostic va l u e  of depress ive symptoms on c l i n ical outcom e in  pati ents 
with h ea rt fa i l u re  

4· th e effect of h eart fa i lure managem ent programmes on c l in ical outcome in an 
unsel ected h eart fa i lu re  pati ent populat 1on. 
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S t u d y  p o p u l a t i o n s  

Data were gathered from three sources for this thesis: firstly from the COACH 
study, secondly from an elderly population l iv ing in  the commun ity and th i rdly 
from a popul ation of heart fa i l u re patients from the Ri j n l and Hospita l  in  
Leiderdorp. 

The COACH study was the largest study in the world to evaluate the effects 
of advice and counse l l ing of patients with heart fa i l u re. The pr imary objective 
of the COACH study was to explore whether advice and counsel l i ng wou ld 
be beneficia l to patients with hea rt fa i l u re,  as compared to a 'care as usua l '  
group, i n  terms of prevention of heart fa i l u re related morta l i ty and morbidity, 
as wel l  as qua l ity of l i fe and health care costs. A mult icentre, randomized 
controlled design was used and 1 ,049 hospital ized patients with heart fa i l u re 
were inc luded. Fol lowing confirmation of suitabi l ity and informed consent, 
patients' basel ine characteristics were assessed from medical charts, patient 
interviews and questionnaires, and patients were randomized to either 
'care-as-usua l ' ,  basic support or intensive support. Two different types of 
in terventions were tested and compared to a control group. The control group 
received fol low up treatment from the ca rdiologist. Both the support groups 
received addit ional advice and counsel l ing,  fol low up interventions, and had 
telephone access to a heart fa i l u re nurse. The extra support that was provided 
for the in tensive support group consisted of two home visits and two 
consu ltations with a mult id iscip l inary team (physiotherapist, d ietic ian ,  socia l  
worker) to optim ize the advice for each patient. 

Out l i ne 

The first a im of th is thesis wi l l  be accompl ished through a study in which 
qual i ty of l i fe and depressive symptoms i n  a hea rt fa i l u re population and 
a population of community dwel l i ng e lder ly wi l l  be compared (Chapter 3) . 
Qual ity of l i fe wi l l  be assessed with d ifferent i nstruments. Two qua l ity of l i fe 
i nstruments, and i n  part icu larly the relationsh ip between a one-item generic 
qual ity of l i fe measure (Ladder of Life) and a mult i ple-item d isease-specific 
questionnaire (the M i nnesota Livi ng with Heart Fa i l u re Questionnaire) are 
described i n  Chapter 2. In Chapter 4 the prevalence of depressive symptoms 
in a heart fa i l u re population wi l l  be assessed and demographic and c l in ical 
variables related to depress ive symptoms wi l l  be described. I n  Chapter 5,  a 
more i n-depth view of depressive symptoms and related factors i n  men and 
women wi l l  be studied. The third a im of th is thesis wi l l  be studied by ana lys ing  
longitud ina l  data from the COACH study. Chapter 6 exam ines whether 
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General mtroduction 

depressive symptom severity in a heart fa i l u re population is associated with 
readmission and morta l i ty. In Chapter 7, the resu l ts of the COACH study wi l l  
be described. F ina l ly the find ings of the studies described i n  this thesis wi l l  be 
reflected upon in the general d 1scussion 1n Chapter 8. Recommendations will 
be made for da i ly clm ical practice and for future research . 
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Measur ng quality of l1fe 

1. I nt roduct ion  

H ea rt fa i l u re  ( H F) is a chron ic  d isab l ing d 1 sease  with a substantia l im pact on 
th e qua l ity of l ife of pati ents and t hei r  fam r ly m embers. This is i r respective 
of th e s everity of th e d 1s ea se  or  whether the patient suffers from systo l 1c  of 
d iasto l ic  dysfunction . ·· From i nternat ional data it is known that com pared to 
a gen eral popul ation and compared to pati ents with oth er chron ic  d i sea ses ,  
H F pati ents have a h igh ly affected qua l 1ty of l i fe.' I n  s everal stud i es i n  th e 
Dutch population it was found that d 1 fferent domains i n  th e area of qua l ity 
of l i fe a re  affected d u e  to thei r  h ea rt fa r l u re, for i nsta nce physical function ing, 
H F symptoms and psychosoci a l  adjustment.M Contrary to what is a lways 
expected ,  both pat 1 ents with a pres erved systol ic  function or pati ents with 
systo l ic  dysfu nct1on have reported a low qua l ity of l i fe.' 
M easur ing qua l ity of l i fe of pati ents IS a cha l l enge. S everal aspects have to be  
cons idered such as subj ectivity versu s obj ectivity, a ' n eeds '  or a 'wants ' ,  and 
d i sease·gen eric or d 1 sease- s p ec1fic m easurem ent of qua l ity of l rfe. �6 The Word 
H ea lth Organ ization has d efi n ed qua l ity of l i fe as 'th e  'i ndiv idua ls '  p erception 
of th ei r  pos it ion in l i fe in th e context of th e cu l ture and va l u e  systems in  which 
th ey l ive  and in  relat 1on to th ei r  goa ls ,  expectations ,  standards and concern ' J  
I t  i s  cons1d ered to be  a mu ltid i m ens iona l  concept with physica l d imens ions 
(sym ptom frequency, phys1cal function ing) , psychological d 1mensrons 
(adaptation, stress ,  coping,  emotron) and socia l  d imensions (fami ly, 
fri endsh ips ,  work) . 
To m easure qua l ity of l r fe, eith er a gen errc instru m ent or a d i seas e-s p ecific 
instru m ent can be  used .  I nstruments that a re  often used to m easure gen eric 
qual ity of l i fe in Dutch H F stud i es are th e Short Form 36 (S F36) fRAN D 368 9 

(or short vers ions) , or th e Sickn ess Impact Profil e  (S I P) o and the  Sch edu l e  
for the  Eval uation of l nd 1vidua l  Qual ity of l i fe (SE IQOL) " which a l lows 
respondents to nominate the  a reas of l i fe that a re  most important, rate 
thei r  l evel of fu nct ion ing or sat r sfaction with each, and ind icate th e relat ive 
i m portance of each to th ei r  overall qual ity of l ife. ' Anoth er gen eric ·nstru m ent 
that is u sed i n  HF rs Cantr i l 's Ladder of Life. '' Al l  th es e  q u est ionna i res 
have been widely u sed i n  various c l 1 n ical and h ea lthy populat ions and 
th e i nstru m ents a re  rel iab l e and va l rd .  The advantage of us rng a gen eric 
q u estionna i re  is  that th e scores of th e popu lat 1on under study can be 
compared to popu l ations  from oth er d i seases e.g. compare th e qual i ty 
of life of a H F popu lation with that of pat i ents with cancer or COPD. Th e 
d isadvantage of th es e  gen eric i nstrum ents is that th ey a re  often not very 
s ensit ive to subtit l e  d i sease-sp ecific changes and that d i sea se-sp ecific 
symptoms or consequences a re  not m easured .  
To m easure thes e  more d i sea s e-specific aspects of qua l i ty of l ife of H F 
pa rents th e fol low1ng Instru m ents a re  used :  Th e M in n esota l iv ing with H F 
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q u estionna i re (M LwH FQ) 'l, th e Kansas City Card iomyopathy Questionna i re  
( KCCQ) '4 and th e Qual ity of l i fe Questionna i re  for s evere H ea rt Fa i l u re  (Q LQ­
S H F) 'S. 
Most H F tr ia ls and oth er stud i es u se  th e M LwH FQ to m easure d i sease  
s p ecific qua lity of life. S ince  1 998, a Dutch version of  th i s  sca le is ava i lab le 
and it has been tested for rel i ab i l ity and val id ity.'6 This version of th e 
M LwH FQ has recently b een under som e crit ic and it was q u estioned if i t  
rea l ly refiects th e concept that it i n tends to m easure.'7 In a study by Hak and 
col l eagu es ,  issu es of va l id ity, specificity and s ensit ivity with regard to th e 
M LwH FQ in pati ents with s evere H F  wer e  exp lor ed .  Th ei r find ings suggest 
that most pati ents n eith er read th e in troduction nor th e core q u estion of 
th e i nstru m ent. So th ey answered oth er q u estions than thos e that were  
intended.  I f  th ey answered th es e  oth er q u estions th ey respond ed i rrespective 
of wh eth er th es e  symptoms or handicaps were  cau s ed by th ei r  H F or 
prevented th em from l iv ing as th ey wanted to l i ve  and th ey did not answer 
the q u estions for th e last month. '7 
Overa l l  we  obs erved that both in c l i n ica l  practice  and in res ea rch in H F 
more attention is pa id to th e m easurem ent of qua l ity of l i fe and much 
en ergy i s  d evoted to s ea rch ing  for th e right i nstru m ent to m easure th is .  I t  
i s  often d ifficult to find a su itabl e and p ractical instru m ent and i n  that  l ight 
a one-item q u estion som etim es s eems more attractive th en a mu lt ip l e­
i tem q u estion na i re. At th e s ame tim e  however, we n eed to be  sure  we are  
m easur ing th e rel evant aspects of th e concept. 
To explore poss i b l e  equa l ity in  a s imp le  and more com p l ex instru m ent we  
d etermi n ed th e relationsh ip  b etween a o n e- i tem qua l i ty o f  l i fe m easure 
( Ladd er of Life) and a mu lti p l e- i tem q u estionna i re (th e M i n n esota Liv ing with 
H eart Fa i l u re  Questionna i re) .  

2. Methods 

2.1  D e s i g n  

A cross s ectiona l  d esign is u sed t o  explore th e rel ationsh ip  b etween two 
instru m ents that a re  purported to m easure qua l ity of l ife. Th e sample  
cons is ted of HF pati ents who were  admitted to  a gen era l hospita l (R i jn land 
Hospital ) i n  th e N eth er lands.  Pati ents were admitted with symptoms of 
chronic H F (NYHA class I I I - IV) to a cardiology ward and were  fol lowed in  a 
h ea rt fa i l u re  outpati ent c l in ic '8 During hospita l isat ion, a l l  pati ents comp leted 
the M in n esota Liv ing with H ea rt Fa i l u re  Questionna i re ( M LwH FQ) and th e 
Ladd er of Life. Demographic a nd c lin ica l characteristics were  co llected from 
m edical chart and a pati ent i n tervi ew ca rri ed out by th e H F nu rs e. 
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Measurmg qua 1ty o l ife 

LADDER OF LIFE 

Al l  of us want certa1n thmgs out of l 1fe. When you th1nk about what really matters 1n  
your own life, what are your w1shes and hopes for the f uture? In other words, 1f  you 
1mag1ne your own future 1n  the best possible light, what would your life look like then, 
1f your are to be happy? Take your t 1 me th1nk1ng about th1s. 
Now takmg the other s1de to the picture, what are your fears and womes about the 
future? In other words, 1f you 1mag1ne your future 1n  the worst possible light, what 
would your life look like then? 

Here IS a picture of a ladder. The top of the ladder represents the best poss1ble life and 
the bottom the worst for you. Where on the ladder do you feel you personal ly stand at 
the present t 1me? 

Figure 1. Ladder of I if e. 

2.2 Q u e sti o n n a i re s  

The M LwH FQ i s  developed by Rector e t  a i .'J, i t  is a d isease-spec1fic i nstrument 
and used commonly in  c l in ical trials and commun ity programs to measure 
health related q ual i ty of l ife. It is a 21 1tem scale with a scoring range of zero 
for no 1mpa 1 rment as resu l t  of heart fa i lu re to 1 05 for maximum impa i rment. 
Three scores can be determined: an overall score ( 21 items, o-1 05 ) ,  the 
phys1ca l d imension (8 1tems, o-40)) and the emotional d imension (S i tems, 
o- 25 ) .  H igher scores mean a worse qual ity of l i fe. Rel iabi lity and val id ity of the 
M LwHFQ has been documented. 
The Ladder of Life was developed by Cantri l and publ ished in  1 965 .  I t  is a s ingle ­
i tem instrument that has been used i n  previous stud1es to measure global 
wel l being .'' Patients a re asked to rate their sense of wel l -being on a ' ladder' 
(F igure 1 )  with 10 reflectmg the best possible l i fe imaginable and zero reflect ing 
the worst possible l i fe imaginable . H igher scores mean better qua l ity of l i fe .  
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2.3 Stati s t i c a l  a n a l y s i s  

Pearson correlation coe fficients were calculated between the Ladder o f  Life 
and the M LwH FQ overa l l  score and the physical and emotiona l  subscale. 
Ladder of Life scores were com pa red between M LwH F questionna i res and 
differences were tested with a non parametric Kruskai-Wal l i s  test. Outcomes 
we re cons1dered significant when p<o.os. Values are p resented as means± 
S D  except when stated otherwise .  

3. Res u lt s  

3.1 Pat i e n t s  

There was a lmost an equal d istr ibution between genders;  47% was female. 
The mean age was 75 (±  n) years with a range from 30 to g8, 58% of the 
sample were married, the other 42% were single (3%) or  widowed (39%) . The 
mean left ventricu lar  ejection fraction (LVEF) was 40% (±  16) .  More than half 
of the patients (73%) had no previous admiss ion due to H F. Ischemic heart 
disease was the most important  cause of H F (6o%) (Table 1 ) .  

3.2 Q u a l i t y  o f  l i f e  

On average, patients scored a 4 (± 2 )  o n  the Ladder o f  Life. I n  total 1 9  patients 
(8%) scored ;?.]. The average score on the M LwHFQ was 59 (±  21) (Table2 ) .  
Both the  emotional subscale of  the M LwH FQ and  the Ladder of  Life were weakly 
correlated to age (r=o.1 6 and r= -0.20, p <o.os) and the M innesota overa l l  and 
Ladder of Life were correlated to the number of previous HF admissions (r=0. 15  
and r= -0. 15 ,  p<o.os) . On ly  the M LwH FQ was s ign ificantly correlated to COPD 
(r=o.16 ,  p<o.s) and diabetes (r=0.13, p<.os) .  No correlations were found with 
other demographic and cl in ical variables. 

3.3 R e l at i o n  Lad d e r  of l if e  a n d  M Lw H F Q 

The correlation between the Ladder of l ife and the M LwHFQ was: r= 0-36 
(p<O.OOl) for the overall M LWH FQ; r= 0.35 (p<O.OOl) for the M LwH FQ 
emotional subscale and r= 0.32 (p<O.OOl) for the M LwH FQ physical subscale. If 
M LwH FQ scores are divided by quartiles (Figure 2) , Ladder of Life scores in the 
lowest quartiles of the M LwH FQ (meaning high qual ity of l ife) , are higher and this 
relationship between M LwHFQ and Ladder of Life stays consistent in  the other 
quartiles, with a sign ificant d ifference between the quartiles (chi' = 32, p<.om). 

In the scatter plot (F igure 3) a large variation in M LwH FQ score (1 2-83) is 
seen in patients who score a relative h igh overa l l  wel l being, (>6, relatively 
good QOL) . A l arge variation in  M LwHFQ scores exists (1 0-105) a lso exists in 
patients who score relatively low on the Ladder of Life ( <1 , low QOL) 
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Table 1. Demographic and clm1cal characteristics (n=231) 

Age (± SD) 

Female gender: 

Married 

LVEF (±SD) 

Aetiology of HF: 
lschem1a 

Comorb1d1t1es 
Diabetes 
COPD 
Stroke 

Number of prev1ous HF adm1ss1ons: 
no prev 1ous HF admiSSion 
1 prev 1ous HF adm1ss1on 
> 1 prev 1ous HF admiSSIOns 

n=D1 

75 (± 11) 

47% 

58% 

40% (± 16) 

60% 

29% 
27% 
14% 

73% 
16% 
11% 

Table 2. Scores on the quaLty of hte questionnaires (n=231) 

Questionnaire 

Ladder of l1fe 

MLwHFO overall 

MLwHFQ phys1cal 

MLwHFO emotional 

Ill 
:t: 
-
0 
.. 
Ill 

"CI 
"CI 
cu 

...1 

6 

5 

4 

3 

2 

0 

-

Theoretical range 

0 ·10 

0 ·105 

0·40 

0·25 

r--

.-----
-

<47 (n=58) 47·60 ( n=53) 61·72 ( n =58) >72 (n=62) 

MLwHFQ quartiles 

mean ±sd 

4 ±2 

59 ±21 

28 ± 10 

16±6 

Figure 2. Ladder of hfe scores (means) d 1v1ded by MLwHFQquartiles (n=231). 
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Figure 3. Scatter p ot of Ladder of L 1fe and MLwHFO. 

4. D i sc u ss i o n  

I n  h is book ' Doctors Di lemma ' ,  Lasagna wrote in  1 962: ' I t  would seem 
i mportant to devote more of the energies of man to improving the qual ities 
of l i fe, so that i t  may be joyous or noble or creative. Otherwise, existence is 
noth ing but the bored molecu la r  unwind ing of a dismal biological clock'.•q 
More recently qua l i ty of l i fe has become an increasingly important outcome 
measure in medicine and healthcare, but i t  often seems difficult to choose 
the best i nstrument for the best populat ion. Although in  this study we did 
not assess which i nstrument is ' best', we did try to gain ins ight into the 
rela tionsh ip between two i ns truments that  both measure qual ity of life and 
were admin istered at the same time, namely du ring hospital isation with 
symptoms of hea rt fa i l u re.  
I n  th is study we fou nd that a si ngle i tem assessment of qua l ity of l i fe with 
the Ladder of Life does not reveal the same information as the assessment 
of qua l i ty of l i fe with a mult i p le- i tem i nstrument, the M innesota Livi ng with 
Heart Fa i l u re Questionna i re. 
In th is s tudy, HF patients had a very low score on the Ladder of Life (mean 4) , 
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compared with other studies in  a s imi la r  Dutch H F population who scored 6 -4 
(± 2,2) during admission (20) . 
Although basic c l in ical cha racteristics of these populations a re s imi l a r, 
the populat ion we studied in Leiderdorp was an unselected patient 
popu lation and patients were not recruited for a specific study, leaving a 
more heterogeneous populat ion, with possib ly more severe comorbidity or 
depression. 
Results from other studies show patients rati ng a 6 before bypass su rgery and 
patients i n  cardiac rehabi l itation scori ng an 8." " The low score confirms the 
impact a H F hospital isation can have on a pat ient 's l i fe .  Also, the M LwH FQ in  
our sample was rather h igh (reflect ing a low qual ity of l i fe) ; in  comparable H F  
populat 1ons m H F c l in ics, scores between 45 and 63 have been reported.'J.24 
Patients with an extremely low score, that is (::::1 ) ,  did not consequently always 
score a low qua l "ty of l i fe on the M LwH FQ. On the other extreme of the scale, 
some patients who scored relatively h igh on the Ladder of Life - stat ing that 
their l ife was close to the best possib le l i fe imagi nable (>7) - scored a low 
qua l"ty of l ife on the M LwH FQ. Although there is a relationsh ip  between these 
two instruments, from these data one cannot make a choice for one of them. 
Lim itation of th is study a re the use of a cross sect ional design and the t ime 
of report ing qual ity of l i fe by the patient. I n  the Ladder of Life, patients score 
themselves on their overa l l  qua lity of life at one particu lar  moment. Hospital 
admission and staying away from home and loved ones can have a large 
impact on th is score. The mu lt i -item M LwHFQ asks patients to give a more 
balanced score over the previous month. Although i t  i s  not known that 
patients perceive th 1s  as d ifficult ,  1 t  does seem to give another reflection of 
their qua l ity of l i fe. 
In choosing the best i nstrument for our stud ies we also need to rea l ise 
that the Dutch M LwH FQ also needs to be i nterpreted with caution. Earl ier 
research concluded that completing the M LwH FQ requ i res much from 
respondents in terms of cogn itive effort. I n  th is study we did not measure 
the cogn itive abi l ity of our patients; however, from other stud1es it is known 
that H F is associ ated with a pattern of cogn itive impa i rment that incl uded 
attention and memory deficits . '' 
I n  gatheri ng data on qual ity of l i fe in H F patients it is important to cons ider 
what populat ion is under study and what the poss ib le effect of comorbidit ies 
might be. I n  our study we found weak correlations between comorb1dity and 
M LwH FQ. This was confirmed by the study of Hak  et a l . '7 , who also concluded 
that in  completing the M LwHFQ patients need to consider only those 
restrictions that are caused by their H F. 
We therefore l " ke to conclude that a lthough the Ladder of Life and the 
M Lw H FQ do correlate, they do not seem to be I n terchangeable. 
The one-item qual ity of l i fe score can give cl i n ic ians and researchers importan t  
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information how the patients assesses their qual i ty of l i fe in a global score, 
but a more detailed description of emotional and physical aspects of qual i ty 
of l i fe can be gained with the M LwH FQ. This questionna i re, however, 
needs to be appl ied with good instructions. Several newer instruments 
have been developed for measuring qual i ty of l i fe in  H F. The Kansas City 
Card iomyopathy Questionna i re ( KCCQ) is a promis ing scale with six domains 
inc luding symptoms, physical l im itations and self-efficacy.'4 This questionna i re 
is rather new and needs to be tested before it can be used. At the same t 1me 
there is a broad va riety of instruments that are rel 1 able and va l 1d  for measur ing 
qua l ity of l ife, but i t  is importan t  to rea l 1se that they do measure d 1fferent 
aspects of qua l i ty of l i fe. 
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Qual ity of l ife and depressive symptoms in the elderly 

A bst ract 

A i m  

To compare qua l ity o f  l i fe (Qol) and depress 1ve symptoms o f  a Heart Fai lu re 
(H F) popu lation with an age and gender matched sample of commun ity dwel l ing 
elderly. 

M et h o d s  

Data were collected from 781 H F patients (36% fema le; age 7 2  ± g ;  N Y H A  I I ­
IV) and 781 age and gender matched commun 1ty dwel lmg elderly. Participants 
completed the RAN D-36, the Cantr i l 's Ladder of l ife, and the Center for 
Epidemio og1c Studies-Depression scale (CES-D) . 

R e s u l t s  

For both men and  women w1th H F, Qol was reduced and  depress1ve symptoms 
were elevated when compared to the ir  elderly counterparts (CES-D � 1 6: 39% 
versus 21%, p<O.OOl ) .  H F pat1ents had more chrome cond it ions, spec1fical ly 
d iabetes and asthmafCOPD. l mpa1red Qol and depress1ve symptoms were most 
preva lent among H F pat1ents with co-morb1d condit ions. Prevalence was also 
h igher 1 n  H F  patients in  the absence of these cond 1t ions. 

C o n c l u s i o n  

H F has a large impact o n  Qol and depressive symptoms, especia l ly i n  H F women. 
Differences pers ist, even i n  the absence of chronic conditions commonly co­
morbid with H F .  Results demonstrate the need for studies of representat ve H F  
patients w1th d i rect comparisons to age and gender matched controls .  
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1 .  I nt rod uct i o n  

Hea rt Fa i l u re ( H F) is a devastati ng d isease with h igh morbid i ty and 
mortal 1ty and a lower five year  su rvival rates than many common cancers 
such as breast and  prostate cancer.1 Add it iona l ly, H F  is associ ated with 
d im i n ished qua l ity of l i fe (Qo l) by contr ibuti ng to severe phys ica l , ro le ,  
soci a l  and fu nctiona l  i m pa i rment as wel l  as i ncreased psychological 
d i stress . '  J M ajor depress ion and depressive sym ptoms a re common 
i n  pat ients wi th H F and even depress ive symptoms i n  the absence of 
a confi rmed d iagnosis of depress ion i ncreases the r isk of short term 
worsen ing,  c l i n ica l  events and morta l i ty.4·S Depress ive symptoms may have 
a stronger association to Qol than severity of card iac funct ion or  fu nct iona l  
i m pa i rment.' 5 7  

Most studies o f  H F pat ients i nvolve a relatively young cohort o f  ma le  H F 
pat ients, partic ipat ing i n  medica l  c l i n ica l  tri a l s  conducted at specia lty 
tert iary care setti ngs with str ingent selection criteri a 8 Referral and selection 
biases thus yield sam ples that a re not representat ive of the p resent H F 
populat ion with i ts growi ng representation of elder ly, fema le  pat ients.  
Ear l ier, we showed that s u rvival rates i n  a commun ity samp le  of H F  
patients were worse than the known s u rvival rates i n  c l i n ica l  tri a l s ,  with 
worse outcomes for ma les versus  fema les9, i l l ustrat ing the i m portance 
to recru it  sam ples outs ide the c l i n ica l  t r ia l  populat ion .  Furthermore, 
assessment of measures of Qol and fu nction ing  often i nvolve comparison 
to a normative populat ion, rather than more comparab le e lderly l iv ing 
i n  the commun 1ty.10 These commun ity res id ing e lderly often suffer from 
several ch ron ic  d i seases and have faced age re l ated l i fe events (e.g. loss of 
a spouse, ret i rement) that m ight affect their  Qol and psychosoci a l  status 
as wel l .  
We a re not aware of  any pub l i shed d i rect compar isons of  Qol  and  
depressive sym ptoms i n  a HF  s amp l e  versus  an  age and gender matched 
com mun ity res id ing elder ly control grou p. The pu rpose of the p resent study 
i s  (1 ) to exam in i ng  whether there a re d iffe rences i n  Qol and depress ive 
symptoms between H F pat ients and an age and gender matched 
populat ion of com mun ity dwe l l i ng  elder ly and (z) how does tak i ng  account  
chronic hea l th condit ions commonly  comorbid w i th  H F qua l i fy the answers 
to th i s  question?  
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2. Methods  

2.1 S t u d y  po p u l at i o n  

2. 1. 1 HF population 

Basel ine data of pat1ents hospital ized for H F and partici pating in the COACH 
(Coordinat ing study evaluatmg Advis ing and Counsel l i ng  1n Heart fa i l u re) 
study were u sed. COACH is a randomized cl 'n ical tri al conducted in 1 7  centres 
in  the Netherl ands and studied the effect of outcome and counse l l ing in  
H F pat'ents. ' Patients were incl uded in  the COACH-study between October 
2002 and February 2005 when they were hospital ized for symptomatiC H F 
confirmed by the cardiologist and had documented underlyi ng heart disease. 
Al l  patients were admitted for H F  (NYHA I I - IV) . Patients were at least 18 years 
of age, w th ev:dence of structural underlyi ng heart d 1sease. Patients were 
excluded if they were enrol led in a study requ 1r ing addit 1onal visits to research 
hea lth care personnel .  Other reasons for exclusion were i nvas ive intervention 
(PTCA, CABG, heart transplantation, valve replacement) with i n  the last 6 
months or p lanned during the fol owing 3 months; terminal d isease or an  
active psychiatnc diagnosis which h indered them from participatmg. 
A cardiologist and a research nurse approached al l pat 1ents. After written 
informed consent, patients completed questionna · res and were interviewed by 
an independent interv1ewer not mvolved in  care for these patients. The Central 
Ethics Committee approved the study and the i nvestigation conforms to the 
pr inc1p les out l i ned in  the Declarat 1on of He ls ink i .  

2. 1.2 Elderly population living in the community 

N ine local d istrict counci l  offices in different areas in the Netherlands were 
asked for a random sample of addresses of 500-1,000 subjects of at least 
55 years who were not livmg at the same address. Between ju ly and August 
2005, 5 ,500 questionnaires were d istributed accompan ied by a letter 1n which 
the subjects were invited to complete the questionna ires and return it in  a 
pre-stamped envelope. Anonymity and confidential ly was guaranteed. After 
th ree weeks a reminder letter was send to everyone, which resu lted in a h igher 
response. 

2.2 S t u d y  m ea s u re s  

2.2. 1 Quality of life 

Qol was assessed by the Medical Outcome Study 36-item General Health 
Survey (RAN D-36) , a self report questionna i re of general health status. It is 
a wel l  val idated generic, 36-item questionna i re wh1ch incl udes n ine health 
concepts that represent d imens1ons of Qol: physical function ing, role  
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l im itations due to physical funct ioning, bodi ly pa in ,  general health percept1on, 
vita l ity, socia l  functioning,  role l im itations due to emotiona l  function ing, 
mental health and perceived health change. Each domain has a score between 
o-1 00 and a h igher score means better health. '"l 
Wel l  being was assessed by the Cantri l  Ladder of l i fe. This is a s ingle item 
measure that is used to assess global wel l  being. Patients were asked to rate 
thei r sense of wel l  being on a ladder, with 1 0  reAect ing the best poss ib le l i fe 
imaginable and o reAecting the worst possible l ife imaginable. A higher score 
i nd icates better wel l  being.'4 

2.2.2 Depressive symptoms 

The Center for Epidemiologic Studies Depression Scale (CES-D) was 
used to assess depress ive symptoms.  The CES-D is a zo-item self-report 
questionna i re des igned to measure depress ive symptoms in the genera l 
population and has been widely used with the medical i l l .  A total sum score 
is used (o-6o) , with h igher scores ind icating more depressive symptoms. A 
cut-off point of 1 6  is general ly used to define patients with c l in ical ly s ignificant 
d istress and the need for eva lu ation for cl i nical depression.'�'6 

2.2.3 Chronic conditions 

I n  H F  patients, data on what were presumed to be chron ic  condit ions 
commonly co-morbid with HF (Diabetes Mel l i tus, Hypertension, Rheumatoid 
Arthrit is , Stroke, AsthmaJCOPD and existi ng  Renal d isease) were col lected 
from the medical patients chart. In the commun ity dwel l i ng elderly these were 
obtained by self reported questionna i res in which i n formation about n ineteen 
active medical problems was provided. 

2.3 Stat i st i c a l  a n a l y s e s  

The two populations were matched b y  age and gender i n  order to have a 
fa i r  test of differences.'7 First, descriptive statistics were used to characterize 
both samples. For continuous variables means and standard deviations and 
for categorical variables frequencies with percentages were used. Secondly 
differences on QoL between the two populations were tested by independent 
samples t- tests. Differences in  dichotomized depressive symptoms were 
ana lyzed with chi-square test. Thi rd ,  subgroup analyses were performed for 
gender. Scores on QoL and depress ive symptoms were corrected for differences 
in  age and number of comorbidities. A NOVA techniques for continuous 
variables and chi square tests for depressive symptoms were used. Because 
the homogeneity of variance was violated according to the Levine's test, Welch 
F tests were performed. Furthermore, QoL and depress ive symptoms were 
examined in subjects with and without chronic conditions in general and 
specifica l ly for subjects with and without diabetes and asthmajCOPD. The 
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relative risk for depressive symptoms in both popu lations according to gender 
and chron c conditions were obtained by logistic regression analyses. Outcomes 
were considered statistically significant when p < 0.05. 

3. Resu lts 

3.1  R e s p o n s e  r a t e  

For the  COACH study approximately 2,957 patients with H F were screened. 
A total of 1 ,049 patients agreed to participate in  the study and gave informed 
consent. From the 5 ,500 questionna i res d 1stributed among commun ity 
dwel l i ng elderly, 2 ,51 2 were returned. In total 781 H F patients and 781 
community dwel l i ng elderly were matched on age and gender. Due to the 
process of match 1ng, 268 H F patients were not ana lyzed. These H F patients 
were younger and more often female and their Qol was s l 1ghtly worse on 
social function ing, role l 1m 1tattons due to physical functton tng and perceived 
health change (p<o.os) . All other domains of Qol tncluding  well being and 
depress ive symptoms were s imi la r  in  both groups. 

3.2 C h a r a ct e r i st i c s  

Matched samples were o n  average 7 2  (± 9 )  years o f  age and 36% were 
women. In the H F  popu lation 39% was l iv ing alone compared to 30% in 
the elderly populat ion (p<o.om ) (Table 1 ) .  I n  pat1ents with HF more chron 1c 
conditions a re present (Table 2) . At discharge, most HF patients were 1n 
NYHA functiona l  c lass I I  and I l l  (5 1% and 45% respectively) . I n  tota l ,  43% had 
ischemic H F. Patients with HF were on regu lar  HF med1cation at discharge. In  
total 73% of the H F pat1ents reported more than two chronic cond1ttons while 
th is was 4% in the elderly. Most reported comorbidities among H F patients 
were hypertension, asthmaJCOPD and d 1abetes. I n  the elderly populat ion 
most subjects reported hypertension, rheumatoid arthnt 1s or  d iabetes. 

3 . 3  Q u a l ity  of l i f e  a n d  d e p re s s i ve s y m pt o m s  

3.3. 1 Total population 

Without exception, a l l  measures of Qol indicated s ign ificantly impa i rment 
among the HF pat1ents compared to the matched elderly (Table 3 ) .  The largest 
d 1fferences between the two popu lat iOns occurred in  physical function ing 
and vita i ty (p<o.oOl ) .  In  role  l im i tations due to physical funct ioning, the H F  
pat1ents scored very low and the d ifference 1 n  mean score between the two 
populat ions was even more pronounced ( 19  ± 34 1n H F  patients, versus 66 ± 
41 in the commun 1ty dwel l 1 ng  elderly, p<o.om ) .  
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Table 1. Cl inical character�st1cs of the Heart Fa1lure populat1on 

Clinical characteristics 

NYHA funct1onal class at discharge 
I I  
I l l  
IV  

IschemiC Heart Fa1 lure 

Med1cat1on (at d1scharge) 
ACE/ARB* 
D1uret1cs 
B-blockers 

Duration of heart fa i lure (years) 

*ACE/ARB - ACE 1nh1b1tor or angiotensin receptor blocker. 

(n = 781) 

51 % 
45% 
4% 

43% 

86% 
96% 
65% 

2.7 ± 4.5 

Table 2. Chronic cond1t1ons 1n a HF popula 1on and an age and gender matched 
population of community dwel l ing elderly. 

Heart Failure Community 
Chronic conditions patients dwelling elderly 

(n = 781) (n = 711) P value 

Hypertension 43% 30% <0.001 

Asthma/COPD 30% 9% <0.001 

D1abetes Mel l 1tus 29% 12% <0.001 

Stroke 1 1 %  2% <0.001 

Rheumatoid Arthr1t 1s 7% 18%* <0.001 

Renal disease** 8% 1 %  <0.001 

Number of chron1c cond1t1ons 
0 50% 
1 100% 33% <0.001 
2 27% 13% 
>2 73% 4% 

*Besides rheumatoid arthritis also other inflammation of the joints were included. 
** documented as comorbid1ty 
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Table 3. Qol and depress1ve symp•oms o a hF populat1on and an age and gender 
matched populat 1on of commun ty dwellmg elder ly. 

Heart Failure Community 
patients dwelling elderly 
(n = 78t) (n = 71t) P value 

RAN D-36 domains m ± sd m ± sd 

Physical funct1on1ng 35 ± 26 67 ± 27 <0.001 

Role l im itations physical 1 9 ± 34 66 ± 41 <0.001 

Bodily pam 66 ± 33 79 ± 22 <0.001 

General health percept ions 44 ± 18  60± 19  <0.001 

Vitality 40 ± 24 64 ± 19  <0.001 

Soc1al tunct 1onmg 54 ±  31 79 ± 24 <0.001 

Role l 1m1tatlons emotional 51 ± 45 77 ± 37 <0.001 

Mental health 66 ±  23 75 ± 1 7  <0.001 

Perce1ved health change 26 ± 24 46 ± 18 <0.001 

Well being 6.3 ± 1 .8 7.2 ± 1 .4 <0.001 

Depression 
Depress1ve symptoms* 39% 21% <0.001 
CES-D 15 ± 1 0  1 0 ± 9  <0.001 

*CES D "'  16  

As measured with the Ladder of Life, wel l-being was s ignificantly lower i n  
the  H F popul ation versus the  commun 1ty dwel l i ng  elderly (6 -3 versus 7.2 , 
p<O.OOl ) .  
I n  the H F  populat ion 39% reported depressive symptoms versus 2 1 %  o f  the 
commun1ty dwel ing elderly (p<O.OOl) (Table 3) . 
Because l iv ing s ituation was d1fferent between the two populat ions and 
l iv ing alone has been shown to be associated with lower Qol, addit ional 
ana lyses were performed on qua l i ty of l i fe and depress ·ve symptoms in  wh ich 
we adjusted for ivi ng a lone, but d ifferences between the two populat ions 
remained the same (resu'ts not shown ) .  
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Table 4. Ool and depressive symptoms of patients w1th HF and community dwel l ing 
elderly d ivided by gender. 

Hort Community Heart Community 
Failure Ch!NIIInt Failure dwelllnt 

men men women women 
(n=•) (n=513) (n=271) (n=278) 

RAN D-36 domains m ± sd m ± sd m ± sd m ± sd F test 

Phys1cal funct1on1ng 38 ± 26 68 ± 26 32 ± 25 60 ± 28 F = 182.2 *t 

Role hm1tat 1ons 
21 ± 35 67 ± 39 20 ± 32 60 ± 42 F = 1 75.1* 

phys1cal 

Bod1 ly  pam 68 ± 32 79 ± 21 65 ± 24 73 ± 24 F = 19.03* 

General health 
45 ± 18 59 ± 19 46 ± 19 58 ±  18 F = 107.46* 

perceptions 

Vital ity 43 ± 23 65 ± 19 38 ± 24 59 ± 19 F =133.9* 

Soc1al funct1on1ng 56 ± 30 79 ± 22 55 ± 32 75 ± 27 F = 80.4* 

Role l 1 m1tat1ons 
52 ± 45 77 ± 35 54 ± 46 70 ± 40 F = 37.4* 

emot1onal 

Mental health 69 ± 22 77 ± 16 64 ± 24 70 ± 22 F = 27. 1 *  

Perce1ved health 
26 ± 23 46 ± 18 26 ± 25 46 ± 19 F = 1 07.4* 

change 

Well being 6.5 ± 1 .8 7.2 ± 1 .3 6.1 ± 1 .9 7 .0 ± 1 .4 F = 38.8* 

Depression 
CES-D 14  ± 10 9 ± 7  1 6  ± 1 2  12  ± 9 F = 38.7* 
Depressive symptoms' 36% 1 7% 45% 29% a2=141 . 1 *  

' CES-D :.: 16. * p<0.001 . t Qol scores were adJusted for age and number of comorbidit1es. 

3.3.2 Gender 

Men with H F  had significant impaired Qol compared to their age-matched 
elderly men. In total 36% in men with H F  and 1 7% of the elderly men reported 
the presence of depressive symptoms (chi' = 1 41 . 1 ,  p < 0.001 ) (Table 4) . 
In women with H F  a l l  domains ofQoL were sign ificant impaired compared to 
their age-matched counterparts from the community. Depressive symptoms 
were present in  45% of H F women and in  elderly women the presence was 29%. 
Men and women with H F  had s ign ificant lower Qol on a l l  domains and 
higher depressive symptoms when compared with thei r elderly gender 
matched counterparts (Table 4) . Within both strata, women had s ign ificant 
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lower Qol on several domains and more depress ive symptoms than men. 
Women with HF had more 1mpa 1 red Qol on physical fu nction ing, vita l i ty, 
mental health, well being and depressive symptoms than men with H F even 
when adjusted for age and number of co morbid it ies. 
In both HF men and women, the r isk for depressive symptoms is more than 
doubled of that of their age comparable counterparts result ing in  an odds 
ratio of 2.71 for men with H F compared with their male cou nterparts and an 
odds ratio of 2.02 for women with H F compared with elderly women. 

3. 3. 3 Chronic conditions 

Diabetes and COPD. The prevalence of asthmajCOPD and Diabetes, was 
much h igher ·n the H F population compared to the non H F population. 
I n  HF patients 30% and in  the elderly g% reported asthmafCOPD and 
diabetes was present in  29% of H F  patients versus 1 2% i n  the elderly l iv ing 
in the commun ity (p<o.om ) .  H F patients in  the presence of these two co­
morbid ities had worse Qol than those without. The less impa i red H F  patients 
w1thout these chronic conditions were nonetheless worse off than the elderly 
and specifica lly those elderly with d 1abetes or asthmajCOPD. 

• HF without chronic cond1t10ns D HF with more c hronic cond1t10ns • Elderly withKlut chronic cond1t10ns 

D Elderly with one chronic cond1t10n D E lderly with more chronic cond1t10ns 

Figure 1 . OoL of patients with heart fai l ure and community dwel l ing elderly according to 
the number of  chronic conditions, adj usted for  age and l 1ving a lone. 
(PF= physical functioning; RF=role l 1m 1tat1ons due to physical functioning; BP=bodl ly 
pa1n;  GHP=general health percept ion;  VT =v1tal 1ty;  SF=soc1al functioning; RE=role 
l 1m1tat1ons due to emot1onal functioning; MH-mental health; PHC-percelved health 

change). 
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Table 5. Demographic charactensttcs, well betng and depressive symptoms of pat tents wtth HF and communtty dwel l  ng elderly d ivided by 
numbers of chrome condtllons. 

HF patients HF patients Community Community Community 
without with more dwelling elderly dwelling elderly dwelling elderly 
chronic chronic without chronic with one chronic with more chronic 

conditions conditions conditions condition conditions 
(n=208) (n=573) (n=392) (n=261) (n=128) 

m ± sd m ± sd m ± sd m ± sd m ± sd P value 

Age 70.4 ± 9.4 72.9 ± 8.6 72.6 ± 8.9 72.3 ± 8.5 73.8 ± 8. 1 0.003 
Sex (f) 32% 37% 34% 35% 41 % 0.44 
Ltvtng alone 38% 40% 28% 31 % 31 % 0.002 

Wel l  be1ng ** 6.2 ± 1 .9 6.4 ± 1 .8 7.3 ± 1 .3 7 . 1  ± 1 .4 6.8 ± 1 .4 <0.001 

Depress ton 
CES-D** 13 ± 9 1 6  ± 1 1  8 ± 7  1 0 ± 8  13 ± 9  <0.001 
' Depresstve symptoms** 32% 42% 16% 22% 38% <0.001 
OR depresstve symptoms 2.48 3.79 1 .0 1 .43 3.24 

Chrontc condttions stud ted are: d tabetes, stroke, arthritis, hypertension, renal dtsease, asthma/COPD. 
CES-D :. 1 6. OR = Odds Ral lo.** AdJusted for age and l iv ing alone. 
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Patients w1th H F both with and without chronic condit ions had s ignificant 
lower QoL on a l l  doma·ns than the cohort of commun ity dwel l i ng elderly 
(F igure 1 ) .  H F  patients without addit ional chronic cond it ions l i ke asthma; 
COPD, Arthnt1s ,  Diabetes, Renal disease, Hypertension or Stroke, s howed 
impa i red Qol speCifica ly in phys1ca l functionmg, role l 1m 1tations, vital ity, 
mental health, socia l  functioning and wel l  being. The Qol of H F patients 
w1thout chron1c conditions was also lower in  most Qol domams (physical 
fu nctioning and role l imitations, vita l i ty, social function ing and wel l  being) 
when compared with the Qol of elderly with several chronic condit ions. 
Depressive symptoms 1n H F patients with addit ional chronic condit ions were 
h 1gher compared with elderly without and with one major chron ic  condit ion. 
However, 1n elderly w1th two or more chronic cond itions, depressive 
symptoms were more often reported and bod i ly pain and general health 
perceptions were more i m pa i red (Table 5 ) . The unadjusted odds rat1o for 
depress ive sym ptoms 1n H F  patients without addit ional chronic cond it ions i s  
2-48 and  with addit ional chronic cond 1t 1ons the odds ratio I S  3-79 compared 
with commun ity dwel l i ng elderly without chronic cond it ions. 

4. Discussion 

Qol of H F patients was s ignificant impa 1 red on a l l  d 1 mensions when 
compared with an age and gender matched commun ity res id ing sample. 
G reatest differences in  Qol occurred i n  the area of physical health (phys1cal 
functionmg, role l im itations due to phys ical function1 ng, vital ity) , in  wh ich 
H F patients consistently scored s ign 1ficant lower. Women had more impa i red 
Qol compared with their female counterpart and so do men.  We found that 
Qol decli nes w1th an increas i ng burden of comorbid 1 ty in  both those with and 
without H F .  However patient with H F and comorbid it ies were worse off than 
the comparable elderly populat 1on with comorbid 1t 1es. 
Our find i ngs are cons1stent with findi ngs from other studies i n  which Qol 
of H F patients was significant more impa ired than the Qol of a general 
popul ation sample,l·'8 a healthy elderly population sample'9 and compared to 
patients with other chron1c d isorders". 
Elevations 1 n  depress ive symptoms in the H F popu lation were more common 
and al most double compared to the age and gender matched sample.  These 
h igher rates of depressive symptoms in H F  patients h ave been reported 
earl ier21 'l, but 1n two of these stud ies" 'l highly selective pat1ent samples of 
consecutive H F patients who were severely i l l ,  from Un iversity Hospitals were 
used, wh 1ch are not comparable with the present H F popu lation . The strength 
of our study was that the H F sample used was recru1ted from 17 hospitals ,  
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with broad selection criter ia ,  reducing referral b ias so that the sample is more 
representative of the H F popu lation l iv ing i n  the commun i ty. The present 
resu lts a re comparable to some of our  earl ier find ings among H F patients 
from a commun ity sample. We found that they were low on various Qol 
measures and remained at that level after the d isease develops.'4 
Overal l  the substantia l impact of H F on Qol is more pronounced in women: 
women with H F are more impa i red i n  physica l  health ,  mental health and well 
being than men w1th H F  and report more depress ive symptoms. Friedman 
and col leagues" previously found that  women were more i mpaired by H F  
than men especia l ly i n  physical function ing but the patients under study 
were recruited from an acute care setti ng. R iedinger and col leagues'6 studied 
Qol in women compared to a normative group and patients with other 
chronic condit ions.  But the results of this study a re l im i ted by the origin of 
its respondents who were recruited from medical tr ia ls ( i .e .  SOLVD) In a 
prospective study i n  which data before onset of the d isease were ava i lable as 
wel l  as Qol data after the onset, we saw clear gender d ifferences, ind icat ing 
that females were worse off compared to males, both at basel ine (before 
onset) as wel l  as after the onset.>4 
The present study a l lowed some differentiation of the effects of H F versus 
commonly co-morb1d condit ions.  When addit ional chronic conditions a re 
present, Qol is impa 1 red in both H F patients and matched contro ls .  The 
risk for depressive symptoms in both H F  patients and matched elderly 
with more chron ic  condit ions i s  more than three t imes h igher than i n  
elderly without ch ronic condit ions. HF  patients with asthma/CO PO have 
reduced Qol presumably of the toll of dyspnoea. H F patients with d iabetes 
are more l i kely to have other late effects of d iabetes l i ke neuropathy, with 
negative i mpl ications for Qol and depressive symptoms. Nonetheless, i n  
the absence of asthmafCOPD and  d iabetes, H F patients have lower Qol 
and more depress ive symptoms than age and gender matched controls. 
This d ifferentiation of the effects of H F and commonly associated co-morbid 
cond it ions i s  a d ist inctive feature of the present study. Despite the high 
prevalence of these co-morbid conditions ,  patients suffering from them 
a re often excluded from the c l in ical tr ia ls that serve as  data base for our 
understanding of H F.  
Hospita l i sation could be of influence on Qol of th is H F populat ion, however 
H F patients have to deal with these sometimes frequent and frighten ing 
exacerbations du ring the course of H F. There is evidence that Qol in general 
improves as t ime from discha rge i ncreases.'7 However, despite i mproving 
after hospita l  d ischarge, Qol remains poor and is worse than that seen i n  
most patients with other chronic and card i ac d iseases.'8 
H i gh scores of depress ive symptoms were seen in both women with H F  
and i n  the elderly populat ion. These elevated scores occur i n  the context 
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of considerable d isease burden. I t  may be necessary to adjust the standard 
cut point for the CES-D, if a substantia l portion of the increase in scores 
due to th is burden, does not correspond d i rectly to increased risk of major 
depress ive disorder, but rather to some degree ma in ly represents an elevation 
of less specific d istress a nd depress ive symptomatology. 

There were two l imitations to the assessment of chronic cond 1t 1ons 1 n  th1s 
study. F i rst, the l ist was not intended as an overa l l  measure of chron 1c health 
cond 1t 1ons. The I 1st was by no means exhaustive, but l imi ted to condit ions 
l i kely to have substantial comorb1d1ty i n  the H F population and were 
documented as co-morbidity 1n the chart. Wh i le  these cond1t 1ons are relevant 
to sort ing the effects of H F on Qol and depress ive symptoms from the 
effects of comorbid cond it ions, the conditions underestimate the total d isease 
burden for both H F patients and commun ity contro ls .  A second l 1m itation I S  

that whereas the comorbid conditions in H F patients were assessed by chart 
review, assessment in the commun ity dwel l i ng elderly population were derived 
from self reported questionnaires. However, a number of studies ind 1 cate a 
good correspondence between medical records and phys ician reports versus 
adult respondent self-reports.·" 

C o n c l u s i o n  

O u r  data demonstrate the burden o f  H F o n  a l l  components o f  Qol in  a 
c l in ica l  representative H F  sample and provide d 1 rect comparisons to age and 
gender matched controls l iv ing in  the commun1 ty. The burden is related to the 
common presence of comorbid conditions but a lso occurs i n  the absence of 
them. HF guidelmes acknowledge the im pact of HF on Qol s i nce improving 
Qol 1s  the ma in  goa l  i n  the treatment of chronic H F. The study a lso showed 
the h igh amount of depress ive symptoms in H F  women and patients with 
more chron1c condit ions. Results underscore the need to detect symptoms 
of depression 1 n  an early stage and for the subgroup wh1ch is c l in ica l ly  
depressed, ensure appropriate treatment according to establ ished guidelmes. 
However, the qu i te h 1gh rates of depress ive symptoms relative to age and 
gender matched commun ity compar isons suggest the poss ible need to re­
val idate the standard cut off for the CES-D for use in an elderly H F populat ion. 
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Depressive symptoms are prom nent among heart fai lure patients 

A bst ract 

B a c k g r o u n d  

There are l 1m ited data o n  the prevalence o f  depressive symptoms m hosp1ta l ised 
elderly heart fa i l u re ( H F) patients and demographic and c l in 1cal charactenstics 
associated with depress ive symptoms are not known. 

M e t h o d s  

A sample o f  572 H F  patients (61% male ;  age 7 1  ± 12 ;  LVE F  34% ± 15) was recru1ted 
from 17 Dutch hospitals during H F  admiss ion. Depressive symptoms were 
assessed by the CES-D. Demographic, c l in ical variables and H F  symptoms were 
collected from patient chart and i nterview. 

R e s u l t s  

Forty one percent o f  the patients had symptoms o f  depress ion with women 
s ignificantly more often report ing depressive symptoms than men 48% vs. 36% 
(chi 2 - 8.1 , p<o.oos) . H F  patients with depressive symptoms reported more 
c l in ical H F symptoms than patients without depress ive symptoms.  Even after 
deletmg H F related symptoms (s leep distu rbances and loss of appetite) from the 
CES-D scale, 36% of the patients were st i l l  found to have symptoms of depress ion .  
M u lt 1variable logistic regression a na lyses revealed that depress ive symptoms 
were associated with female gender (odds 1 .68, 95% C l 1 .1 4-2-48) , COPD (odds 
2 . 1 1 ,  95% Cl 1 .35·3 -30) , s leep disturbance (odds 3 -45. 95% C l  2 .03·5.85) and loss of 
appetite (odds 2 .6 1 ,  95% C l  1 .58-4.33) . 

C o n c l u s i o n s  

Depressive symptoms are prominent 1 n  elderly hospital ised H F pat1ents 
especial ly in  women. Depressive symptoms a re associated with more pronounced 
symptomatology, despite the fact that other ind ices of severity of left ventricu la r  
dysfunction are s im i l a r. 
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1 .  I nt rod uct ion  

Despite advances i n  medical treatment, the prognoses of Heart Fa i l u re ( H  F) 
remains poor.' H F is  a chronic d isease, which may confront patients with 
numerous threats inc lud ing impa i red physical function ing and changes in 
future perspectives. Response to th is can be emotional misbalance and 
depression. Studies that have reported on the preva lence of depression m H F 
patients mostly eva luate the r isk on morbidity and morta l i ty' 5; however, only a 
few studies i nvestigated the relation between patient or cl inical characteristics 
and depressive symptoms. The few studies that have investigated the 
demographic and c l in ical factors related to depressive symptoms have 
used various d iagnostic tools for assess ing depressive symptoms. The Beck 
Depression I nventory scale (BD I )  is most often used in these studies. The 
BD I  is known to focus substantia l ly on somatic i tems and therefore may 
be i nadequate as an instrument to screen for depress ive symptoms in  H F 
patients.' I n  some studies the Center for Epidemiologic Stud1es Depress ion 
Scale (CES-D) i s  used. I t  has only two somatic items that are s imi lar  to 
the somatic symptoms in  H F patients and is therefore a rel iable and wel l ­
val idated questionnai re to screen for depress 1ve symptoms m H F pat1ents H 
The studies describ ing depress 1ve symptoms i n  H F have used relatively 
sma l l  sample sizes and rather young patient samples: the mean age 1 n  
most studies was  below 65 years of  age. Focus ing on these 'relatively young' 
patients may not be representative for the present 'rea l l i fe' H F populat ion. 
F ina l ly most of the studies about H F and depression or depressive symptoms 
were performed in  the Un i ted States4·1·8 '4, only a few have been performed in 
Eu rope'5.'7. 
I t  is hard to d iagnose depression in d iseases in which symptoms of the 
d isease a re s imi l a r  to symptoms of depress ion. '8 I n  H F  patients, symptoms 
l i ke fatigue, s leeplessness, loss of appetite, feel i ngs of worth lessness and low 
energy a re common. The same symptoms are used to diagnose depression '9 
This is why it is d ifficult to dist inguish depressive symptoms from worsen ing 
H F. 
To carefu l ly look at symptoms of depression in H F pat1ents we assessed the 
occurrence of depressive symptoms in  hospita l i sed, elderly H F patients and 
explored related demographic and c lmical factors. 
More specifical ly the fol lowing research questions a re addressed: 

• What is the prevalence of depress ive symptoms in elderly hospita l ised H F  
patients? 

• Which demographic and c l in ical variables are related to depressive symptoms 
in elderly hospita l i sed H F patients? 

• What i s  the relationsh ip  between depressive symptoms and symptoms of H F ?  

57 



Depressive symptoms are prom inent among heart fa 1 lure pat1ents 

2. Met hods 

2.1 P a r t i c i p a nt s  

Patients in  the present study were incl uded in  a mu lti centre H F trial 
(Coord inat ing study eva luat ing Outcomes of Advis ing and Cou nsel l ing 1 n  
H F patients-COACH)  conducted in  the Netherlands.20 Data o n  depress ive 
symptoms that are reported in this study were col lected from base l ine 
i nterviews, before any intervention took place. The study design has been 
described elsewhere.'0 A summary of the inc lus ion and exclus ion criteria used, 
is as fol lows. All patients were admitted for HF (NYHA I I - IV) . Patients were 
at least 1 8  years of age, with evidence of structural underlyi ng heart d isease. 
Patients were excl uded 1f  they were enrol led in  a study requ � r�ng add itiona l  
vis its to research health care personnel .  Other reasons for exc lus ion were 
invas ive intervention within the last 6 months (PTCA, CABG, HTX, valve 
replacement) or plan ned during the fol lowing 3 months; being in  an end 
stage of another l ife th reaten ing disease or havi ng a psych iatric d iagnosis. 
I n  tota l ,  572 patients (of the inc luded 737 patients) having complete data 
sets of CES-D and H F symptoms were included in  the analys t s .  The Centra l 
Ethics Committee approved the study and prior to the announcement of the 
mvest1gat1on all patients provided wntten informed consent. The investigatton 
conforms with the pr inctp les outl i ned in  the Declaration of He ls ink i .  

2.2 Study m e a s u r e m e n t s  

2.2. 1 Depressive symptoms 

The defin ttion of depressive sym ptoms used in th is study is taken from the 
fourth edition of the Diagnostic and Statistical Manua l  of Mental Di sorder­
Fourth Edition (DSM-IV) .  Depression due to a general medical condition 
(e.g. heart fa i l u re) , is defined as: patient's c l in ica l  presentation which I S  

dominated by a mood d isorder that persists and is characterized by either or 
both depressed mood or marked ly decreased interest or pleasure in  nea rly al l  
activities, or mood that 1 s  elevated, expansive or 1 rritable.'4·'9 
The Center for Epidemiologic Studies Depression Scale (CES-D) was 
used to assess depress tve symptoms of the pattents under investigation. 
The CES-D is a 20·item self-report questionna i re destgned to measure 
depress ive sym ptomatology i n  the general population and tn the medical 
i l l .6 7  The scale is purported to measure the presence of depressive mood by 
askmg respondents to rate how often they have experienced each of the 20 
symptoms during the past week. Each item is scored on a four-point scale: 
(o) ' ra rely or non of the t ime' ( less than once a week) , ( 1 )  'some or a l i tt le 
of the t ime' (1 ·2 days of the week) , (2) 'occasional ly or a moderate amount 
of t ime' (3-4 days a week) , or (3) 'most or a l l  of the t ime' (5 -7 days a week) . 

58 



The total score for a respondent cons ists of a sum score to the responses 
to al l  20 items, ranging from o-60, with h igher scores indicating more 
symptoms of depression (weighted by the occurrence during the past week) . 
A cut off point  of 1 6  is genera l l y  used to define patients who are at r isk for 
c l i n ical depression.l " The CES-D is a val id instrument to identify h igh-r isk 
groups and to study the relat ionships between depress ive symptoms and 
many other variables, which has been establ ished i n  cardiac and non-card1ac 
patients.'P4 '6 

2.2.2 Demographic and clinical data 

During adm1ssion to the hospital ,  data on  demographics: age, sex, l iving 
s i tuat ion and education level were col lected from patient i nterview. Left 
ventricu lar  ejection fraction (LV E F) ,  NYHA functional c lass at admiss ion, 
aetiology, duration of H F and the presence of co morbidit ies (hypertens ion,  
COPD, Type I I  d iabetes mel l 1 tus ,  peripheral vascu lar  disease, rena l  
dysfu nction ,  a rthr it is and stroke) was col lected from medical records .  

2.2.3 Symptoms o f  heart failure 

Symptoms of H F were assessed from an interview compris ing ten structured 
questions. Dur ing th1s interview, patients were asked whether they had 
experienced the fol lowing  symptoms du ri ng the last month: ank le  oedema 
du ring the day, ankle oedema when getti ng out of bed i n  the morning, s leep 
d istu rbance, fatigue, breathlessness at rest and du ring exert ion, orthopnoea, 
coughing, d ry cough or loss of appetite. These ten symptoms were c lustered 
in six symptom i ndexes: oedema,  sleep d istu rbance, fatigue, dyspnoea, 
coughing and loss of appetite. A total H F  symptom score was obtai ned from 
the sum of the six symptom indexes. 

2.3 Stat i st i c a l  a n a l y s e s  

Descri ptive statistics were used t o  characterize the study populat ion. Means,  
medians and standard devi ations are presented for depressive symptoms, 
demographic and c l in ical data and H F symptoms. 
Student's t-tests and Mann Whitney tests for cont inuous variables and 
chi square tests for categorical variables were performed to com pa re 
demographic and c l in ical characteristics and H F  symptoms between patients 
with or without depressive symptoms.  A mu ltiva riable logistic regression 
analysis was ut i l ized to define the independent association between 
depressive symptoms and demographic and c l in ical cha racteristics and H F 
symptoms. The mu l tivari ate model was bu i l t  by entering those va riables that 
had a u nivariate p value < 0.15 (e.g. sex, LVE F, hypertension,  CO PD, a rth riti s ,  
number of  H F symptoms, dyspnoea, fatigue, s leep d istu rbance and loss of 
appetite) and reta in ing those variables with p < o.os in the fina l  model. 
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Table 1 . Pat rent charactenstrcs and un rvariate d ifferences between pat ients w th and without depress ve symptoms. 

total group non-depressive depressive 
symptoms symptoms 

I 
P value J 0 

n=572 n=339 n=233 CD 
'0 

mean ± sd mean ± sd mean ± sd ro 
en 

Demographics en 
< 
CD 

Age 71 ± 1 2  7 1  ± 1 2  70 ± 1 2  0 1 6 en 
'< 

Sex (female) 39% 33% 43% 0.004* 3 
'0 

Lrvrng wrth a partner 61 % 62% 57% 0.24 
0 
3 

Educatronal level 
en 
Ol 

at least srx years of pnmary school 55% 55% 55% ro 
drploma secondary school 30% 28% 32% 0.77 

'0 
0 

hrgher educa!ton or un versrty 15% 16% 13% 3 

g; 
:::> 

Clinical characteristics CD 
;:;_ 

LVEF (%) 34 ± 1 5  33 ± 1 4  34 ± 1 5  0.52 
Ol 
3 

LVEF < 40% 32% 71% 63% 0.07 0 :::> co 
NYHA I I ,  I l l ,  IV (at admrssron %) 6, 51 , 43 6, 50, 44 6, 52, 42 0.60 :;,-CD 
Serum creatrnrne (mmoi/L) 1 22 ± 45 1 20 ±  41 1 24 ± 50 0.31 � 
Serum sodrum (mmoi/L) 1 39 ± 4  139 ± 4 1 39 ± 5 0 24 ..... Ol 
Haemoglobrn (mmoi/L) 8.3 ± 1 .2 8.4 ± 1 2 8.3 ± 1 .2 0 49 c 
Aetrology (%) lschaemrc 43% 45% 40% ro 

0.24 '0 
Non-rschemrc 57% 55% 60% � 

iii' 
Atrral fibrrl latron 42% 42% 43% 0.89 :::> 

u;-
Medrcatron at admrssron 

Druretrcs 62% 62% 62% 0.89 

ACE rnhrbrtors/ARB 56% 55% 56% 0,85 

Beta blockers 42% 41% 43% 0.58 

Drgoxrn 19% 1 7% 21% 0.18 

Sprronolactone 1 6% 15% 1 7% 0 50 



Table 1. Cont i n ued. 

Comorbidities 
Hypertens1on 35% 33% 39% 0.1 4  

COPD 25% 22% 29% 0.06 

Type II d1abetes 20% 20% 19% 0.79 

Penpheral vascular d 1sease 1 6% 1 6% 18% 0 60  

Renal d1sease 8% 8% 8% 0.95 

Stroke 8% 8% 8% 0.95 

Arthnt1s 7% 5% 9% 0. 1 0  

Mean number o f  comorb1d1t1es 1 . 1 ± 1 .0 1 .0 ±  1 .0 1 .2 ±  1 . 1  

N o  comorb1d1t1es 34% 36% 31% 
0. 1 6  

1 -2 comorbld1t1es 56% 54% 59% 

2-6 comorbidities 1 0% 10% 1 0% 

D urat1on of heart failure (y) 2.5 ± 4.8 2.8 ± 5.6 2.0 ± 3.3 0.1 9 

Heart Failure symptoms 

Mean number of HF symptoms 4.0 ± 1 .3 3.9 ± 1 .3 4.6 ± 1 .4 <0.001 * 

No symptoms 2% 0.3% 0.4% 

� 1 -2 symptoms 1 0% 1 4% 5.4% 

3-4 symptoms 41% 48% 30% 

5-6 symptoms 47% 37% 66% 

Dyspnoea 95% 93% 97% 0.01 7 

Fat1gue 87% 82% 95% <0.001 * 

Coughmg 70% 68% 73% 0. 1 7  

Oedema 64% 62% 67% 0 20 

Sleep disturbance 62% 51 % 79% <0.001* 

Loss of appetite 51% 40% 68% <0.001* 

Depression 

Mean CES-D total score (range: 0-60) 15.6 ± 1 1  8 ± 4.5 26 ± 8.3 <0.001* 

S ymptoms of depress1on (CES-D >:16) 41 % 0% 100% 

* p<0.05. 
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Depress1ve symptoms are promment among heart fa 1 lure pat 1ents 

3. Res u lts  

3.1 Part i c i p a n t s  

Between November 2002 and  April 2004. 737 patients who met the criteria 
for the COACH study, agreed to participate and gave informed consent. S ix 
hundred and eighty one of these patients fi l led out the CES-D questionna· re; 
however, 1 09 of these patients did not complete the structured mterview about 
the ten H F symptoms. Therefore, 572 H F patients were included in  th1s sub­
study. There were no sign ificant differences in bas1c demograph1cs (age, sex) 
and c l in ical vanables (LVEF,  NYHA class) between patients with or without 
complete data sets. 
On average patients were 71 ± 12 years of age and most patients (62%) were 
male (Table 1 ) .  The majority of patients had a low educational level, were l iving 
with a partner and had suffered from H F for more than two and a ha lf years. 
On admission, most patients were in  NYHA functiona l  class I l l  (51%) and IV 
(43%) . The mean LVEF was 34% ± 15. On average patients had one medical 
comorbidity (range o - 6). One th 1 rd of patients were hypertensive (35%) , 
Chronic Obstructive Pulmonary Disease (COPD) was present in 25% of the 
patients and type II d 1abetes was present in  20%. All pat1ents were on standard 
medical treatment reg1men with ACE-mh ibitors, beta blockers and d iuretiCS. 

3.2 S y m pt o m s  of h e a rt f a i l u re 

Patients reported on average four symptoms of H F; less than two percent of 
the patients reported no symptoms, 30% had five symptoms and 1 7% had six 
symptoms of H F at the time of measurement. Most reported symptoms of H F 
were dyspnoea (95%) and fatigue (87%) . More than two th 1rd of the patients 
had cough ing, oedema and s leep disturbance. Fifty one percent of patients had 
loss of appetite (Table 1 ) .  

3.3 P re v a l e n c e  of  d e p r e s s i ve s y m p t o m s  

The mean score on  the CES-D i n  this study popu lation was 1 5.6 ± 1 1  (o-6o) 
( Figure 1 ) .  More than 41 % of the patients had depressive symptoms (score 
CES·D <!: 1 6) (Table 1 ) . 1 mportantly, on a l l 20 1tems of the CES-D s ignificant 
differences were found between patients with and without depressive 
symptoms, including the somatic items l i ke loss of appetite and sleep 
distu rbance. 
Loss of appet1te and s leep disturbance are two common somatic symptoms in 
H F patients as well as ·n pat1ents with depression. Of the non-depressed H F 
patients 40% reported loss of appetite and 51% have sleeping difficu lties. But 
patients w1th depress ive symptoms more often report loss of appetite (68%) 
and sleeping difficulties (79%) (Table 1 ) .  Although sleep disturbance and loss of 
appet1te are both symptoms of H F and symptoms of depression, pat1ents with 
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Figure 1_ CES-0 total score in populat1on (n=572). 
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Figure 2. Number of patients (n=572) with sleep disturbance and loss of appetite 
among the 4 quartiles of the CES-0 score. 
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Depressive symptoms are prominent among heart fai lure patients 

depressive symptoms score s gn1ficant worse on these two 1tems (F igure 2 ) .  
When these two items were removed from the CES-D, 36% of the H F patients 
stil l reported depress ive symptoms (CES-0 2:16) .  

3.4 D i f f e re n c e s  in  d e m o g r a p h i c  and c l i n i c a l  c h a r act e r i s t i c s  

betwe e n  pat i e n t s  w i t h  a n d  w i t h o u t  d e p re s s i v e  s y m p t o m s  

Based on  the CES-D score, we  compared patients without (score < 16) o r  
with (score 2:1 6) depress ive symptoms. Un ivanate ana lyses among patients 
with or without depressive symptoms i ndicated that more women than men 
suffered from depressive symptoms: 48% versus 36% (chi square = 8.1 , p < 
o.os) (Table 1 ) .  No s ignificant d ifferences were found between patients with 
and w1thout depress ive symptoms accord ing to age, l iv 1ng with a partner and 
educational level .  
W1th respect to clmical  charactenstics, l i ke LVEF ,  NYHA funct1onal class at 
adm1ss ion,  aetiology, durat1on of H F and the number and nature of medical 
comorb1dities, no s ignificant d1fferences were seen between the two groups 
(Table 1 ) .  

3.5 R e l a t i o n  b e tw e e n  d e p r e s s i v e  s y m pt o m s  a n d  H F  s y m pt o m s  

Compared to pat1ents w1thout depress1ve symptoms, pal ients with depressive 
symptoms had more symptoms of H F  (z = -7 .1 p < 0.01 ) .  Also the nature 
of these symptoms was different between the two groups. Patients with 
depress ive symptoms more often reported dyspnoea (p < 0.01 ) ,  fatigue, 
s leep d isturbance and loss of appetite (p  < 0.01 ) .  I n  a mu lt1variable logistic 
regress 1on ana lys s female sex, COPD, s leep d istu rbances and loss of appetite 
were all i ndependently associated with depressive symptoms (Table 2) . 

Table 2. Summary statistics for mult ivariable log1stic regression model o depress1ve 
symptoms and demographic and c l in ica l vanables. 

Odds ratio 15% CJ 

Female sex 1 .68 1 .1 4 - 2.48 

COPD 2 . 1 1  1 .35 - 3.30 

Sleep disturbance 3.45 2.03 - 5.85 

Loss of appetite 2.28 1 .58 - 4.33 

Cl = confidence Interval; COPD = chronic obstructive pulmonary disease. 
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4. D i sc u s s ion 

4.1 D e p re s s i ve s y m pt o m s  

I n  th is study we  fou nd a very h igh prevalence of  depressive symptoms among 
a group of hospita l ised, elderly H F patients. This is consistent with findings in 
several other studies. Recent studies have shown that depression is common 
in H F  patients with prevalence rates in outpatients ranging from 1 1 %  to 
25%.9 '5 In our study of hospita l ised elderly patients we found that 41 % of 
patients with H F reported depressive symptoms. This is comparable to some 
other smal ler  studies that fou nd rates of 14·77%.4'5'8"P7"'''l One reason for the 
wide range of prevalence rates reported across studies is the use of d ifferent 
definit ions.'1 I f  depression is defined as a c l in ical d i agnosis, l i s ted in  a patient 
record as an active problem, the prevalence wi l l  be low. Faris's reports that th is 
is an underestimation of the prevalence of depressive symptoms. Sometimes 
the term depress1on is defined as 'major depression' as defined by DSM-IV. 
If th is is the case, lower i nc1dence rates for depression a re also found (9-
26%) .'l If depression is defined as mi ld or moderate or as having depressive 
symptoms then the incidence is much h igher. I n  our  study, we defined 
depression as hav1ng depress ive symptoms.  
I t  has a lso been reported in  other studies, that  patients with H F suffer more 
frequently from moderate to severe depression than patients with other 
chronic d iseases (e.g. type II d iabetes, cancer) . In a study of 203 older patients 
with type I I d iabetes (mean age: 67 years) only 1 0% were depressed'4• A 
Dutch study of 475 patients with cancer (mean age: 58.6) , 1 9 .7 % had CES-
D score ;?!1 6 P s  and i n  a commun ity based sample of elderly people in  the 
Netherlands!, 1 5% were found to be depressed. The h igh rate of depress ive 
symptoms in H F patients may be due to the worse functional status'6''7, 
decrease in qua l ity of l ife'8·'9 the high level of psychological d istressJOJl and 
biological abnormal ities'° F 
I n  our  study female sex, COPD, s leep d istu rbances and loss of appetite were 
associated with depressive symptoms.  Gottl ieb et a l .9  a lso reported that 
women a re more l i kely to experience depression. In their study among 1 55 
outpatient H F patients 64% of the women a re depressed compared to 44% 
of the men. It is a lso known that i n  phys ical ly healthy subjects, women a re 
twice as l i kely to be d iagnosed with depressive symptoms than  men.J·'I·B 

None of the other demograph ic and c l i nical parameters were associated with 
depress ive symptoms in  this study population. 
COPD is a common comorbid ity i n  H F patients and i n  our study an 
i ndependent r i sk  factor associated with depress ive symptoms.  Symptoms l i ke 
dyspnoea and fatigue experienced by H F patients with COPD do interact with 
each other and can lead to increased frequency and severity of symptoms of 
H F, which in turn can lead to symptoms of depression. 
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Depress ive symp:oms are prom nen among llea1·· fa1 lure pat 1ents 

There seems to be a cons·derable overl ap between depressive symptoms 
and symptoms of H F. For example fatigue, low mood, lost of interest in 
usual activities and s leeplessness are common in  both. '1 '1 l4 I n  our study, we 
found that s leep d isturbances and loss of appet te were both independently 
associated with depressive symptoms. The connection between these 
symptoms of depress·on in  H F patients may lie in  shared mechan isms 1 n  H F 
and depression. Both in H F patients and depress ive patients activat ion of the 
sympathetic nervous system, elevated levels of cytokines, a decreased heart 
rate variab i l i ty (H RV) and rhythm d istu rbances have been described. ' ' '  
For example i n  both patients with H F  and patients w1th depression a higher 
level of tumor necros1s factor alpha (TN F·u) has been found•• . .  •·, which is 
l i nked to cardiac cachexia ;G_ S leep d 1sturbance is a symptom also often seen 
in  both depressive and H F patients. The shared factor i n  this can be the low 
H RV in  both groups of patients. ''' Desp1te the overl ap of symptoms, we 
found a s ignificant difference rn the amount and nature of H F symptoms 
between patients with and w1thout depress 1ve symptoms. I n  fu rther analyses 
only two somatic items of the CES·D had an overlap w1th the questions about 
H F symptoms in  the structured interview. If these two somatic 1tems (s leep 
distu rbance and loss of appetite) were removed from the CES-D, a lot of H F 
patients (36%) st i l l  reported depress ive symptoms (CES-D <!:1 6) . Furthermore 
for these two items, pat1ents w1th depress 1ve symptoms score s ign ificantly 
worse on both the CES-D and the structu red interview. 

I n  conclus ion: I n  the present study we assessed the occurrence of depressive 
symptoms in  elderly H F patients and stud ied the relat ion with demographic 
and cl in ica l  characteristics and H F symptoms. Depressive symptoms are 
very promrnent in  hospital ised, elderly H F patients, espec1 a l ly in  women 
and in  those with more pronounced symptomatology. Several studies have 
suggested that depression and depressive symptoms in H F patients a re 
l i n ked to adverse outcomes. Therefore, treatment of depression or depress ive 
symptoms, espec1a l ly if they cont1 nue after discharge, is important as these 
sym ptoms may hamper successful treatment of H F and have an adverse 
impact on the l ives of elderly, hosp1ta l 1sed H F patients. 
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Determ nants of dep1·ess ive symptoms 1n men and women 

A bst ract 

A i m  

Depressive symptoms are prominent and related to a n  increased nsk on 
cardiovascular d isease outcomes and al cause mortal ity 1 n  HF patients. To 
intervene effectively, factors related to depress ive symptoms in  men and women 
should be 1dent1fied. 

M e t h o d s  

Depressive symptoms of  92 1  hasp ta l ised H F  patients ( 6 1% ma le; age 71 ± n ;  
LVEF  33% ± 1 4 ,  NYHA I I - IV) were assessed by  the Center for Epidemiologic 
Stud1es-Depress 1on scale (CES-D) . 

R e s u l ts 

Overa l l  40% of the pat 1ents had depress 1ve sym ptoms (CES-D � 1 6) .  which were 
more common in women than in men (47% versus 36%, p < 0.001 ) .  Multivariable 
ana lysis i n  men revealed that depress ive symptoms were related to age (OR 0.84, 
95% Cl 0.71 ·0.98, p=0.03, per 10 yea rs } ,  physical hea th (OR 0.76, 95% Cl 0.7 · 

o.83, p < 0.001 , per 1 0  un its) and H F symptoms. I n  women depress 1ve symptoms 
were also related to NYHA I I - I I I  versus IV (OR o.6o, 95% Cl 0-37-0.95, p < 0.03) 
and COPD (OR 2-33. 95% Cl 1 .20-4.53. p<o.o12 ) .  

C o n c l u s i o n  

Depress1ve symptoms are more common in  women than 1 n  men. I n  both men and 
women depress ive sym ptoms are related to age and physical hea l th .  For c l in ica l  
factors: i n  men only HF symptoms ,  but i n  women also NYHA and COPD were 
related to depress ive symptoms. 
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1 .  I nt rod uct i o n  

Depression is common in  heart fa i l u re ( H F) patients. Depression rates of n -
77% have been reported a n d  i t  predicts poor outcomes such as readmiss ions, 
mortal ity and i ncreas ing health ca re costs.' J 
Several demographic and c l in ical r isk factors have been reported to be related 
to depressive symptoms in the general population and in medical i l l  patients. 
In these populations, r isk factors described a re female gender and you nger 
age4, lack of social support and phys ical d l nesss. I t  is known that more women 
than men experience periods of depressive symptoms or more and longer 
periods of major depress ion.  Despite the h igher prevalence of depression 
i n  the general populat ion in  women com pa red to men, only few stud ies 
have found this in patients with H F.6'7 Gottl 1eb and col leagues' found that i n  
women with H F more depress ive symptoms were reported compared to  men 
with H F.  I n  a study of Freedland and col leagues6 female gender rema ined as 
a s ignificant predictor to depression in  the mu ltivariate analys is .  However, 
the underlying reasons for th1s d ifference between men and women is not 
clea r. A review on gender differences in  H F patients showed that H F men and 
women differ i n  their l i fe s ituation (e.g. age and marital status) and in  several 
H F  related factors (e.g. aetiology, H F  symptoms,  LVEF  and comorbidities) .a 
Ekman9 reported that women and men with H F  expenence s imi l a r  symptoms,  
but that  these symptoms a re perceived i n  d ifferent ways. Considering these 
d ifferences between men and women with H F ,  i t  i s  u sefu l  to identify related 
factors of depressive symptoms not in H F patients as one group but study 
these in men separately from women. To the best of our knowledge no study 
has exam ined depressive symptoms and related factors i n  H F men separately 
from H F  women. 
The purpose of th is study is to explore the presence of depress ive symptoms 
and its relationsh ip with demographic and cl i n ical factors in a cohort of 
hospita l ised men with H F  and separately in hospita l ised women with H F .  

2. M et h od s  

2 . 1  P a rt i c i p a n t s  

A l l  patients in  the present study were part o f  the Coord inat ing study 
evaluating Outcomes of Advis ing and Counsel l i ng in heart fa i l u re (COACH 
study) .  This study was designed to determine the effects of two levels of 
i ntensity in heart fa i l u re d isease management programs on the combined 
endpoint of hea rt fa i l u re readmission and mortal ity. Basel ine data (prior to 
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randomisation) of these patients were ana lysed . The design of the COACH 
study is descri bed in detai l elsewhere. In short ,  patients were inc luded i n  
the  COACH study between October 2002 and  February 2005 when they 
were hospita l i sed for symptomatic H F (NYHA I I - IV) and had documented 
underlyi ng heart di sease. Patients were at least 18 years of age. Patients were 
excluded if they were enro l led in a study requir ing addit ional vis its to research 
health ca re personnel .  Other reasons for exclus ion were 1 nvasive i ntervention 
(PTCA, CABG, heart transp lantation, va lve replacement) with i n  the last 6 
months or p lanned during the fol lowing  3 months; a termina l  d i sease or an  
active psychiatric d iagnosis which h i ndered them from participat ing. 
A ca rd iologist and a research nurse approached a l l  patients. After written 
informed consent, patients completed questionna i res and were interviewed 
by an independent interviewer not i nvolved in the care for these patients. The 
Central Ethics Comm1ttee approved the study and the i nvestigat ion conforms 
to the princi ples outl i ned in  the Declaration of He ls ink i .  

2.2 Study m e a s u re m e nt s  

2. 2. 1 Depressive symptoms 

The Center for Epidemiologic Stud1es Depression Scale (CES-D) was 
used to assess depress ive symptoms.  The CES-D is a 20-item self-report 
questionna i re designed to measure depressive symptoms i n  the general 
population and in  the med ical i l l .  " The scale measures the presence 
of depressive mood by ask ing respondents to rate how often they have 
experienced each of the 20 symptoms dur ing the past week. A total sum score 
is used (o-6o) ,  with h igher scores i ndicating more depressive symptoms. 
A cut-off point of 16 is genera l ly used to define patients at r isk for c l in ical 
depression.  1 

2.2.2 Demographics and clinical variables 

Dunng adm'ssion to the hospita l ,  data on demograph ic and cl i n 1cal 
cha racteristics were collected by interviews and med1cal records. 
Demographics under i nvest igation are age, gender, marital status ( l iv ing a lone 
versus  not l iving  a lone) , educat1onal level (no educationjpri mary school, 
secondary school, h igher educationfun ivers ity) and physical health. Physical 
hea l th was assessed by the RAN D-36 physical health doma in ,  which reAect a 
sum score of 1 0  items on physical health. H i gher scores reAect better physical 
health . 
Cl 1 n ica l  variables stud ied were Left Ventncu lar  Eject1on Fraction (LVEF) , 
NYHA functiona l  class ( 1 1 - 1 1 1  versus IV· at adm1ss ion) , presence of anaemia ,  
duration of HF, number of comorb1d ities (o,  1 ,  2: 2  out of: COPD, di abetes, 
rheumatoid a rthnt is ,  stroke, renal  d 1sease and hypertension: from medical 
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chart) , p resence of COPD and number of H F symptoms (o-2, 3-4, s-6: 
assessed by patient interview by ask ing thei r experience, du ring the last 
month, with dyspnoea, fatigue, loss of appetite, oedema,  sleep distu rbance 
and cough) . COPD was entered separately as comorbidity because earl ier 
research showed an association with depressive symptoms '4 

2.3 Stat i s t i c a l  a n a l y s e s  

Descriptive statistics were used to cha racterise the total sample a n d  to 
describe demographic and cl in ica l  characteristics of men and women with 
and without depress ive symptoms.  Un ivariate and mu ltivar iab le logistic 
regression analyses were used in  men and women separately. F i rstly un ivariate 
analyses were performed to explore which demographic and c l in ical variables 
were related to depress ive symptoms i n  men or women .  I n  addit ion, four  
separate m ultivar iable logistic regression a nalyses were performed to explore 
an independent contribution of demographic and c l in ical factors separately for 
men and women. Different models were performed because of the possib le 
overlap  of variables such as physical health with NYHA functional c lass and 
number of H F symptoms.  
Although l iv ing a lone was not s ign ificantly d ifferent between patients with 
and without depress ive symptoms, it was forced in the mu ltivar iab le logistic 
regression ana lyses for demographic characteristics in  men and women, 
because of i ts known assocration with depress ive symptoms.  
I n  women, the mu ltivar iab le logistic regression analyses were adjusted 
for age, because of the age d ifference between women with and without 
depress ive symptoms.  
A p value of < o.os was cons idered statistical s ignificant. SPSS for windows 
1 2 .0 was used for all statistical analyses. 

3. Results 

3.1 D e m o g r a p h i c  a n d  c l i n i c a l  v a r i a b l e s 

For the COACH study, 2 ,957 patients with symptomatic H F were screened. A 
total of 1 ,049 patients met the criteria of the study, agreed to participate i n  the 
study and gave informed consent. In total 921 patients had complete data for 
a l l  relevant variab les (CES-D,  marital status, physical health, NYHA functiona l  
c lass,  H F symptoms and comorbid ities) . There were no s ignificant d ifferences 
in  age, gender, NYHA functiona l  class or  LVE F  between the 921 patients 
i ncluded i n  the analyses and the 1 28 patients that were not i ncluded. Patients 
were on average 71 years of age, 63% were men and 39% l ived alone. The 
average LVE F  was 33% and in total 4o% had ischemic H F  (Table 1 ) .  
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Table 1. DemographiC and cl 1n1cal charactenst1cs of the total HF population 

Demographics 

Age (years) 

Gender (female) 

L1v1ng alone 

Educallon level 
No education I primary school 
Diploma secondary school 
Higher education I U n1vers1ty 

Phys1cal health (theoretical range 0-100) 

Clinical characteristics 

LVEF• (%) 

NYHA {at admiSSIOn) 
I I I I I  
I V  

Laboratory 
Serum creatmme (micromoi/L) 
Serum sod1um (mmoi/L) 
Anaem1ab 

lschem1c heart failure 

Atnal F1brillat1on 

Durat1on of Heart Failure (years) 

Med1cat1on at adm1ss1on 
D1uret1cs 
ACE- 1nh1bltors/ ARB· 
Beta-blockers 
DigOXIn 
Spironolactone 

HF symptoms 
0 2  
3-4 
5-6 

Comorb1d1t1es 
No comorb1d1t1es 
One comorb1d1ty 

Two or more comorb1d11ies 

COPD• 
Dmbetes Mellitus type I I  
Renal dysfunction 
Stroke 

71 ± 1 1  

37% 

39% 

34% 

56% 

1 1 %  

35 ± 26 

33 ± 1 4  

55% 
45% 

1 25 ± 59 
1 38 ± 5 

29% 

40% 

30% 

2.6 ± 4.5 

63% 

57% 
42% 
18% 
1 6% 

4% 
41 % 
48% 

40% 
37% 

23% 

26% 
20% 
7% 
1 0% 

'LVEF= left ventncular ejection fraction; banaemia is defined as in women: haemoglobin 
<7.5 mmol/ltr, in men haemoglobin < 8.1 mmol/ltr; <ARB=angiotensm receptor blocker· 

•COPD=chronic obstrucllve pulmonary d1sease. 
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3.2 D e p re s s i ve s y m pt o m s  

I n  total 47% o f  the women a n d  36% o f  the men reported depress ive 
symptoms (CES-D � 1 6) at admiss ion (p < 0.001 ) .  
For both men and women, patients with depress ive symptoms were s l ightly 
younger and their physical health was more impa i red. In both men and 
women, symptoms of H F and numbers of comorbidities were more frequently 
observed when depressive symptoms were present. Women with depressive 
symptoms more often had lower NYHA functiona l  class and COPD when 
compared with women without depress ive symptoms (p=0.02 and p=0.01 , 
respectively) . Educational level ,  LVEF  and duration of H F were not related to 
depressive symptoms (Table 2) . 

3.3 Factors  r e l a t e d  to d e p r e s s i v e  s y m pt o m s  i n  w o m e n  

Age, physical health, NYHA functional class ( I I - I I I ) ,  more HF  symptoms,  more 
comorbidit ies and the presence of COPD were un iva ri ate va riables related to 
depress ive symptoms. Age and physical health were independently associated 
to depress ive symptoms .  The cl in ical vari ables i ndependently associated with 
depress ive symptoms were NYHA functiona l  class ( I I - I I I  vs IV) (OR o.6o, 95% 
Cl 0-37·0.95. p<o.o3) , a h igher number of H F symptoms (5-6 vs o-2) (OR 6. 1 1 ,  
95% C l  2-34-1 5.97, p<o.o01 ) ,  (3-4 v s  o-2) (OR 2.66, 95% C l 1 .00-7.08, p=0.05) 
and the presence ofCOPD(OR 2.33, 95% (1 1 .20·4·53. p<o.012) (Table 3) . 

3.4 Fact o r s  re l at e d  t o  d e p r e s s i v e  s y m pt o m s  i n  m e n  

I n  men age, physical health and H F  symptoms were u nivariate associated 
with depressive symptoms.  All variables again were entered in two separate 
mu ltiva riable ana lyses. Lower age (OR o.84, 95% Cl 0.71 -0.98, p = 0.03, per 1 0  
years) and impa ired physical health (OR 0.76, 95% C l  0.71 -0.83, p < o.oo1 , per 
10 units) were independently associated with depress ive symptoms. With i n  
t he  model of  c l in ica l  variables a h igher number of  H F symptoms (5-6 vs o-2) 
(OR 7-33, 95% C l 3-49-1 5 -40, p < o.o01 ) ,  (3-4 vs o-2) (OR 2 . 1 5 ,  95% Cl l .oo-
4·6o, p = 0.047) was independently associated with depressive symptoms.  
Livi ng a lone, NYHA functional c lass ,  total numbers of comorbidities and the 
presence of COPD were not i ndependently related to depressive symptoms 
(Table 4) . 
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Table 2. D1fferences 1n demograp�ic and c l 'nical variables by depressive symptoms for 
men and women. 

Men (n=582) Women (n=33tl) 

depression depression depression depression 
yes no yes no 

n=208 n=374 n=158 n=181 

Demographics 

Age (years) 69 ± 1 1  70 ± 1 1  7 1  ± 1 3  7 3  + 1 1  

L v1ng alone 30% 25% 56% 61 % 

Educat1on level 
No education /pnm. school 30% 27% 41 % 46% 
D1ploma secondary school 54% 60% 56% 49% 
H1gher educat1on •un1vers1ty 1 6% 13% 3% 5% 

Phys1cal health (0 100) 28 + 22 44 ± 28 24 ± 1 9  34 ± 27 

Clinical characteristics 

NYHA (at adm1ss on) 
1 1 - 1 1  56% 54% 61% 49% 
IV 44% 46% 39% 51 % 

LVEF(%)' 32 ± 1 3  32 ± 1 4  36 ± 1 6  35 ± 1 5  

Duration of Heart Failure (y) 2.6 ± 4 6  2 7 ± 48 2.5 ± 4.3 2.5 ± 4.3 

HF symptoms 
0·2 HF symptoms 4% 1 1 %  4% 1 4% 

3-4 HF symptoms 29% 50% 31% 46% 

5-6 HF symptoms 67°'o 34% 65% 39% 

Comorb1d1ty 
No comorbld1t1es 38% 42% 39% 41 % 
One comorb1d1ty 37% 37% 34% 38% 
Two or more comorb1d1l 1es 25% 25% 27% 21% 

Presence of COP Db 33°o 28% 27% 1 6% 

LVEF= left ventricular e1ection fraction; bCQPD - chron1c obstructive pulmonary 
d 1sease. 
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Table 3. Two separate models with un1vanate and mul  1vanable log1st1c regress1on 
analysis for demographic factors and c mical factors assoc1ated w1th depressive 
symptoms in women with H F. 

Univariate 
P-value 

OR Ill% Cl) 
Model 1 

Demographic variables• 
Age ( per 10 years) 0.84 (0. 70-1 .00) 0.77 (0.63-0.97) 0.018 
L1v1ng alone 0. 79 (0.51 -1 .22) 0.99 (0.62-1 .60) 0.98 
Phys1cal healthb 0.83 (0.75·0.91 ) 0.81 (0.73-0.89) <0.001 

Model 2 
Clinical variables• 
NYHA 1 1 - 1 1 1  vs IV 0.61 (0.40-0.94) 0.60 (0.38·0.96) 0.032 
HF symptoms 

0-2 1 1 <0.001 
3·4 2.53 (0.97 -6.57) 2.66 (1 .02-7.08) 0.050 
5·6 6.29 (2.46-1 6.06) 6. 1 1  (2.34-15.97) <0.001 

Comorb1d1ty 
No comorb1d1t1es 1 1 0.86 
One comorb1d1ty 1 .05 (0.64-2.08) 0.86 (0.50-1 .50) 0.59 
Two or more comorb1d1t1es 1 .53 (0.89-2.64) 0.95 (0.47-1 .90) 0.89 

Presence of COPD 1 .96 ( 1 . 15-3.33) 2.33 ( 1 .20-4.53) 0.01 2 

OR = odds rat1o; C l=  confidence Interval. • I ncrease in depressive symptoms per 1 0  units of 
phys1cal health on RAND-36; " mult ivariable analyses for c l inical variables are age adjusted. 

Table 4. Two separate models w1th univariate and mult i  variable logistic regression 
analysis for demographic factors and c l in ica l  factors associated with depressive 
symptoms 1n men w1th HF. 

P-value 

Demographic variables 
Age (per 10 years) 0.94 (0.81 - 1 . 1  0) 0.84 (0.71 -0.98) 0.03 
L1v1ng alone 1 31 (0.90-1 .92) 1 .22 (0.82-1 .81 ) 0.33 
Phys1cal health' 0. 77 (0. 7 1 ·0 83) 0.76 (0.71 -0.83) <0.001 

Model 2 
Clinical variables 
NYHA I I - I I I  vs IV 1 . 1 0  (0.78-1 .54) 0.94 (0.65-1 .34) 0.73 
HF symptoms 

0-2 1 1 <0.001 
3-4 2.18 ( 1 .02-4.64) 2.15 ( 1 .00-4.60) 0.047 
5·6 7.48 (3.57 -1 5.66) 7.33 (3.49-1 5.40) <0.001 

Comorb1d1ty 
No comorb1d1t1es 1 1 0.82 
One comorb1d1ty 0.84 (0.53-1 .33) 0.84 ( 0.51 - 1 .39) 0.49 
Two or more comorb1d1tles 1 . 1 7  (0.78-1 .77) 1 .07 (0.66-1 .74) 0.79 

Presence of COPD 1 .31 (0.91 - 1 .89) 1 .07 (0.66-1 .  73) 0.77 

OR = odds rat1o; C l= confidence interval ,  • I ncrease in depressive symptoms per 1 0  un1ts 
of phys1cal health on RAND 36 
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4. D i scuss ion  

I n  men with H F, depressive symptoms were associated with younger age, 
impa i red physical health and more H F symptoms whereas in women 
addit ional variables such as NYHA functional  class and the presence of COPD 
were associated with depress1ve symptoms. Although there have been few 
stud ies on factors related to depress ive symptoms in  H F patients, it remamed 
u nclear which factors were related to depressive symptoms i n  hospital ised 
H F  men and which m women. I n  the present study we explored which 
demographic and c l in ical characteristics were associated with depress ive 
symptoms separately in hospita l ised women with H F  and in hospita l ised men 
with H F. 

4 .1  P rev a l e n c e  of d e p res s i ve s y m pt o m s  

Depressive sym ptoms are common 1 n  hospital ised a nd  outpatient H F 
patients .'·6·'4 '7 Our  find ing that more women than men w1th H F reported 
depress ive symptoms is consistent w1th findings in healthy samples" 'l and 
·n H F patients6. The difference i n  depressive symptoms between the two 
genders could be a reflection of the nature in depress ive symptoms.  Some 
previous stud ies suggest that men report lesser somatic symptoms as wel l  
as report lesser impai rment of their depress 1on compared to women.'8 This 
might impl icate that men to a lesser extent pass the th reshold of having 
depress ive symptoms on the CES-D. Furthermore it is reported that women 
a re more exposed to r isk factors for depress ion than men for instance by 
l i fe events (los 1ng  their partner) and by their social role m every day l i fe.'9 

Although this was reported in a study on qua l ity of l i fe, this could be of 
influence in deve loping depress ive symptoms. F ina l ly, women are descnbed to 
cope inadequately physically and psychosocially with d iseases and have more 
psychosomatic symptoms.20 

4.2 D e m o g r a p h i c s  a n d  p s y c h o s o c i a l  factors  a s s o c i a t e d  w i t h  

d e press i ve s y m p t o m s  

I n  both women and  men  with H F, depress1ve symptoms a re associated w1th 
age and physical hea lth. From other stud·es in  H F patients t is known that 
depressive symptoms are more present m younger patients, because they have 
more d ifficulties to adapt to H F than the elderly.l Reasons for this cou ld be the 
inabi l ity to work, not capable to do activities as trave l l i ng, soc1al act1v1ties or 
other activities they have p lanned to do after retirement, due to H F. 
Surpris i ngly marital status and education level were not related to depress ive 
symptoms in our study. Van j aa rsveld et a l ." a lso concluded that marital 
status and educationa l  level were non sign ificant covariates for psychological 
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function ing for either male and female patients. Reverse resu lts have been 
pub l ished by M u rberg." He concluded that close fami ly  members such as 
spouses and chi ldren had s ignificant impact on depression in  1 1 9  c l in ical 
stable H F patients. The fact that marital status was not related to depress ive 
symptoms in our study could be due to the way marital status was measured, 
which might not be sensitive enough to pass the threshold to have depress ive 
symptoms.  

4.3 C l i n i c a l  factors a s s o c i a t e d  with d e p r e s s i v e  s y m pt o m s  

A s  expected, i n  both men a n d  women a h igher n umber o f  H F  symptoms 
were associated with depressive symptoms. Th is  might be due to the possib le 
overlap of symptoms of H F and somat ic symptoms of depression. H owever, 
the CES-D is a wel l -known and often used questionna ire measuring depressive 
symptoms in patients with H F. Furthermore in  a previous study we reported 
that depress ive symptoms were common even when somatic symptoms from 
the CES-D were deleted from the ana lyses.'6 The causal relationship between 
depressive symptoms,  functiona l  impairment and being more symptomatic 
is sti l l unclear. Some stud ies reported that symptomatic H F patients have 
a h igher r isk in developing depressive symptoms'!, whi le other studies 
suggest that depressive symptoms in  H F patient exaggerate H F symptoms by 
physiological mechan isms such as inflammation and hea rt rate var iabi l i ty.'4 
The h igh prevalence of depress ive symptoms is also seen in older patients 
with other i l l nesses, but i t  is documented that H F patients suffer more.'5 
In women, compared to men NYHA functional class ( 1 1 / 1 1 1 ) and COPD, 
besides symptoms of H F, were other c l in ical factors associated with 
depressive symptoms. The presence of COPD together with H F due to the 
symptom s imi l a rity (dyspnoea) ,  may have qu ite an impact on functiona l  
capabi l i ties of  women, which probably cou ld expla in  why these factors were 
associated with depressive symptoms  in women. Lower NYHA functional 
c lass was a lso associated with depress ive symptoms in  women with H F. I t  is 
possible that tradit ional gender roles p lace conflicting demands on women in  
NYHA functiona l  c lass I I  and I l l , because sometimes they a re able to perform 
household activities and sometimes not.'6 These women are often confronted 
with their l imitations due to H F .  Role expectations by themselves and by their 
socia l  network can not a lways be fu lfi l led, wh ich cou ld be an explanation of the 
association with depress ive symptoms. Women i n  NYHA functiona l  class IV 
are to i l l  to fu lfi l  their role expectations and possib le accept more easi ly their 
l im itations due to H F. 

I nterest ing in our  study was that i n  men, only the number of H F symptoms 
and no cl in ical factors l i ke LVEF ,  presence of anaemia or du ration of H F ,  
were related to depressive symptoms. Others too, found that d isease severity 
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accounted only for a sma ll extend to depressive symptoms. Depressive 
symptoms correlate with ind ices of functiona l  severity of heart disease such 
as NYHA functional class, but not w1th physiological markers of heart di sease 
severity such as LVEF .2' Soci a l  factors and health status are more predictive 
for developing depress 1ve sym ptoms in H F  patients.'� 

One of the l im i tations 1n our study is 1 ts cross sectional design, so no causal 
mferences can be d rawn . Data on the course of depress ive symptoms and 
its related factors have to show if these demographic and c l in 1cal related 
factors a re pred icti ng depress ive symptoms 1n elderly H F men and women .  
Furthermore, depressive symptoms were assessed in  hospital ized patients 
with advanced H F. Although it 1S previously reported that depress ive 
symptoms a re common 1n hospita l i sed patients and in patients from 
outpatient clmics, one must be careful to general ise the find ings of th is study 
to other than hospita l i sed H F pat1ents. 

4.4 C o n c l u s i o n s  a n d  i m p l i c at i o n s  

From our research 1 t  can be concluded that depressive symptoms are 
p rominent 1 n  hospita l ised H F  pat1ents and more common i n  women. 
Depressive symptoms i n  H F men are related to age, physical health and H F 
symptoms, but 1n women a s l 1ghtly d 1fferent pattern was observed. 
I t  is important for health care providers to be aware that H F pat1ents 
are at r isk for developing depressive symptoms, especial ly women. I t  IS 
recommended that eva luat ion of depressive symptoms among H F  patients 
becomes a rout ine procedu re and H F patients need to be treated accordmg to 
the establ ished guidel i nes. 
Longitud i nal data are necessary to fu rther un ravel the complex i nterplay 
between the course of depress ive symptoms and its related factors. 
Furthermore, research about the treatment and adherence to med1cal 
treatment (medication compl iance) of H F patients with depressive symptoms 
is needed, because thus fa r no promis ing resu lts in the treatment of 
depressive symptoms in  H F  have been pub l 1 shed. 
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Severity of depressive symptoms and outcomes 

A bs t ract  

B a c k g r o u n d  

Depress1on i s  common 1 n  heart fa i l u re (H F) patients, b u t  l i tt le i s  known about 
the consequences of depress ive symptoms for pat1ent outcomes. We stud ied 
the mdependent prognostic va lue of depressive symptoms on readmission 
and morta l 1 ty i n  patients w1th heart fa i l u re 1 n  a l a rge sample of hosp1ta 1sed H F 
patients. 

M e t h o d s  

A sample o f  9 58  H F  patients who where admitted to  the hospital with symptoms 
of heart fa· l u re (NYHA I I - IV) were prospectively fol lowed for the Coord inating 
study evaluati ng Outcomes of Advismg and Cou nsel l i ng  in  Heart fa i l u re patients 
(COACH study) . Depress1ve symptoms were measured at basel 1 ne  by means 
of the Center for Epidemiologic Studies Depression Scale (CES-D) . Secondary 
analyses with data from the COACH study were performed. Cox proportiona l  
hazards regression ana lyses were used to exam1ne the association of depressive 
symptom severity on the combined endpoint of time to rehosp1ta l isation for heart 
fa i l u re or death during 1 8  months fol low up  

R e s u l t s  

Mean age was 7 1  years, 37% o f  pat1ents were fema le: 49% had moderate to severe 
heart fa i l u re at di scharge. At basel ine 377 (39%) patients reported depressive 
symptoms (CES-D<!: 1 6) ,  of whom 200 (21%) patients had severe depress ive 
sym ptoms (CES-D <!: 24) . Dur ing the study 386 pat1ents (40%) were readmitted 
for heart fa i l u re or d ied from any cause; 39% in both groups without and with 
moderate depressive symptoms and 45% in patients with severe depressive 
symptoms .  Severe depressive symptoms was a risk factor for the combined 
endpoint mdependent of age and sex (H R 1 -32, 95% Cl 1 .03·1 .69; p=0.03 ) .  For 
patients with severe depressive symptoms, days in hospital for heart fai lu re were 
doubled (8 versus 4 days) compared to patients w1thout depress1ve symptoms 
(p<O.OOl ) .  

C o n c l u s i o n  

I f  patients reported severe depress1ve symptoms the chance o f  being readm.tted 
or dying was 32% h igher compared to pa t 1ents without depress 1ve symptoms and 
duration of heart fa i l u re readmiss ion was sign1ficantly h 1gher. 
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1. I nt rod uct ion  

Heart fa i l u re ( H F) is a c l in ical syndrome that is increas ing i n  incidence world­
wide and results in h igh morbidity, mortal i ty and a marked decrease in qual ity 
of l i fe and functiona l  status.'·2 This h igh rate of morta l i ty and readmission is 
confirmed in  the Coord inating study eva luating Outcomes of Advis ing and 
Counsel l i ng i n  Heart fa i lu re patients (COACH study) in  which 40% of patients 
were readmitted or d ied with in  1 8  months of fol low u p.M 
H owever, it is yet not studied in the COAC H ,  which H F  patients are vulnerable 
to adverse events. 
It is described that depressive symptoms are common in H F  patientss and in 
previous studies it is suggested that depressive symptoms could be related to 
adverse events in terms of survival and hospitalisation. In some studies with 
H F  patients, an association between depressive symptoms and readmission 
and mortal ity, independent of age, sex and disease severity, is described'·6 8 
while others did not confirm this.8 '0 Additional ly, there not only seemed to be an 
association between adverse events and the presence of depressive symptoms 
but also the severity of the depressive symptoms should be taken into account.18 '0 

I n  one of our p revious studies, we found an association between depressive 
symptoms and the number of comorbidities. In both a heart fai l u re 
population and a populat ion of commun ity dwel l i ng elderly, the prevalence 
of depressive symptoms was h igher in patients and elderly with chronic 
condit ions, compared with patients and elderly without chronic conditions 
and h igher i n  H F patients with comorbidities com pa red with H F patients 
without comorbidities." Other factors described to be associated with 
depress ive symptoms and outcomes in  heart fa i l u re patients are age, sex and 
d isease severity i n  terms  of NYHA class ification.6·8·'2 
At this moment, an increased r isk rate of depressive symptoms in H F patients 
has only been studied with relatively sma l l  samples, which were margina l ly  
powered to detect c l in ical s ign ificant effects over shorter t ime intervals .'J 
Fu rthermore, the populat ions studied were not representative for today's 
c l in ical practice, whi le this is of interest because i n  earlier research it is found 
that  survival rates i n  a commun ity sample of H F patients were worse than  
the known survival rates i n  c l in ical tria ls . '4 S ince depressive symptoms may 
be preventable and treatable, to know if depress ive symptoms a re associated 
with adverse events in  patients with H F may have important c l in ical 
imp l ications. Therefore, the fol lowing objectives were formulated. 

1 .  To describe the relation between depressive symptom severity and the 
combined endpoint of H F readmiss ion and al l cause morta l i ty in  patients with 
H F  over 18 months fol low up; 

2. To describe the relation between depressive symptom severity and the 
ind ividua l  components: H F readmiss ion and death from any cause. 
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2. M et hods 

2.1 St u d y  d e s i g n  

Data were collected 1 n  the COACH (Coord inatmg study evaluating Outcomes 
of Advising and Counsel l ing in  Heart fa i l u re) study. This was a mu lt1center, 
randomised trial des 1gned to compare basic support and intensive support to 
standard treatment in patients w1th heart fa i l u re. The methodology of the trial 
was described in  detai l  before.4 Summarized, parents were recruited dur"ng 
a period of 28 months from October 2002 to Februa ry 2005. Al l  patients had 
been admitted to the hospita w'th symptoms of heart fa lure, New York Heart 
Association (NYHA) functiona l classification I I - IV. Patients were > 1 8  years of 
age and had evidence of structura under.y "ng heart disease. Major exclusion 
criteria were: concurrent inclus ion in  another study or in a heart fai lu re c l in ic, 
inabi l ity to complete the quest onna 1res; any invas1ve procedure or cardiac 
su rgery intervention with in  the ast 6 months or planned during the fol lowing 
3 months; ongoing evaluation for heart transplantation ;  and inabi lity or 
unwi l l i ngness to g1ve mformed consent. 
Dunng hospital izat'on patients were randomized to ( 1 )  basic support, (2) 
intensive support or (3) a control treatment. A I patients were treated from 
hospital d 1 scharge unt i l 1 8  months after hospital discharge. 

2.2 A s s e s s m e n t of d e p re s s i ve s y m pt o m s  

The Center for Epidemiologic Studies Depression Scale (CES-D) was used to 
assess depress ive symptoms experienced during the prev1ous week. It is a 20-
item self-report questionna i re designed to measure depressive symptoms i n  
the  general population and 1n the  med ical 1 1 1 . '1·'6 A total sum score is used (o-
6o) , with h igher scores indicati ng more depressive symptoms. For purposes 
of this study, the CES-D is  divided into three categories. A cut-off point of 1 6, 
which IS genera l ly used to define patients at r isk for c l in ical depression was 
used to d ist ingu1sh between heart fa i l u re patients with depress 1ve sym ptoms 
(CES-D 2: 1 6) and patients w1thout depressive symptoms (CES-D < 1 6) .  A 
th i rd category was created based on the median score of the patients with 
a score of CES-D 2: 1 6, which was 24. This resu l ted 1n the fol lowing three 
categories: no depressive symptoms (CES-D score range o-1 5) ; a moderate 
level of depressive symptoms (CES-D score range 1 6-23) and a severe level 
of depress ive symptoms (CES-D score 2: 24) . In creat ing this th i rd category 
a graded effect of depress ive symptoms can be exam1 ned. Fu rthermore, it 
i s  shown that subjects with a confirmed diagnosiS of cl inical depression 
had a h igher mean score on the CES-D questionna i re compared to patients 
with minor depression. 7 Other mvest1gators al ready advise a h igher cut-off 
score which seems to be more usefu l  for screenmg medical i l l  patients for 
depression than the standard cut-off score. 8 ,. 
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2.3 R e a d m i s s i o n  a n d  m o r t a l i t y  

The p rimary and secondary endpoints used i n  th i s  s u b  study were the same 
endpoints that were used in  the COACH study.J The primary endpoint was a 
composite of heart fa i l u re rehospital isation or death from one cause or other. 
A hospita l isation for heart fa i l u re was defined as an  unp lanned overnight stay 
in  a hospita l  due to progression of heart fa i l u re or d i rectly related to heart 
fai lure.  The secondary endpoints were the two i ndividual components of 
the combined endpoint: death from one cause or other and hospita l i sation 
for heart fa i l u re. Data on readmiss ion and morta l i ty were col lected from the 
patient's medical record and by i nterviews with the patient during fol low up .  
The  reason for readmiss ion, the  cause of death and the  date of the  event were 
adjudicated by a central end-points committee. 

2 . 4  D e m o g r a p h i c  a n d  c l i n i c a l  d at a  

Demographic and c l in ical variab les known from the l i terature that would 
be potent ia l ly important as covariates in  the relation between depress ive 
symptom severity and adverse events in H F  patients were identified. 
Demographic covariates included age, sex, l iving s ituation and educational 
level and were assessed by patient in terview during i ndex hospital ization. 
C l in ical covariates inc l uded medical h istory, duration of H F,  the number and 
presence of comorbidit ies (asthmafCOPD, diabetes, rheumatoid a rthrit is , 
rena l  d isease, stroke and hypertension ) ,  NYHA functiona l  c lass, number of 
H F symptoms (total sum score of the fol lowing symptoms: oedema, s leep 
d isturbance, fatigue, dyspnoea,  coughing or loss of appetite) which were 
col lected from medical record and by patient i nterview. 

2.5 S t a t i s t i c a l  a n a l ys e s  

Characteristics o f  patients accord ing to the severity o f  depress ive symptoms 
were compared us ing one way AN OVA for cont inuous variables and ch i  
square tests for categorical variab les .  Kaplan-Meier curves were constructed 
for the different in t ime to event (hospital isation for heart fai l u re or death 
from any cause) evaluations and d ifferences between the groups were tested 
by the log rank test. Cox proportional  hazards regression models were used 
to examine the association of depress ive symptoms with t ime to mortal i ty 
or H F readmission during the 1 8  month fol low u p  study. To eva luate a 
possible effect-mod1fymg role of potential r isk factors with regard to H F  
readmiss ion o r  mortal i ty, Cox regression ana lyses were performed with the 
risk factors of interest, that were s ignificant d ifferent at a level of p<O. lO  
between the groups at index hospital isat ion, their product term, age and  sex 
m the model. A s ignificant relative risk for the product term was considered 
effect mod1ficat1on by that risk factor. To assess whether the associ ations of 
depressive symptom severity with the combined or indiv idual endpoints were 
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i ndependent, Cox regression ana lyses were adjusted for a l l  r isk factors that 
were stati stical ly s ign ificant in  in i t ia l  ana lyses. Outcomes were considered 
statistically s ignificant when p<0.05. 

3. Res u lt s  

3. 1 S t u d y  s a m p l e  

For the COACH study, 2,957 patients w1th H F were screened for study 
el ig.bi l ity. I n  total 1 ,049 patients met the inc lus ion criteria, and of these, 1 ,023 
patients were discharged a l ive.l Ana lyses were performed on patients with a 
complete CES-D score, resu l t ing 1 n  a fina l  sample of 958 patients. There were 
no s ign ificant d i fferences between patients who completed the questionna i res 
and pat1ents who did not with regard to age, gender, readmission rate and 
morta l i ty. 
Patients had a mean age of 71 years (± 1 1 ) ,  37% were female, 39% were l 1v ing 
a lone and most patients had a low education level .  The mean LVEF  was 34% 
(± 14) and at d1scha rge most patients had a NYHA functiona l  class I I  or I l l  
(Table 1 ) .  
At basel i ne, 377 patients had depress·ve symptoms (CES-D � 1 6) ,  of whom 
177 (1 8%) patients had a moderate level of depress 1ve symptoms (CES-D 1 6-
23) and 21% (200 patients) had a severe level of depress ive symptoms (CES­
D � 24) . Patients with moderate and severe depressive symptoms were more 
often female, had a h "gher NYHA fu nct1onal  c lass at discharge, more H F  
symptoms, more comorb1dities, more often asthmafCOPD and hypertension 
compared to pat1ents Without depressive symptoms (Ta ble 1) .  Although 
hypertension and the number of H F symptoms were s ign ificant different 
between the th ree groups , these potential risk factors were not significant 
associated with the comb ined end point. The n umber of comorbidit 1es, NYHA 
functional class and asthmafCOPD were significant associated w1th the 
combined endpoint, but their product term was not, imp l 1cating that these 
r isk factors were confounding the relation between depressive symptoms and 
readmission or death and therefore have to be adjusted to the model. 

3.2 A s s o c i a t i o n  betw e e n  s e v e r i t y  of d e p re s s i ve s y m p t o m s  

a n d  t h e  t i m e  t o  H F  r ea d m i s s i o n  o r  d e a t h  f r o m  a n y  c a u s e  

During the 1 8  month study period , 386 out o f  958 patients (40%) reached 
the pr imary endpoint ( H F  readmission or death ) :  227 (39%) patients 
without depressive symptoms;  6g (39%) patients with moderate depressive 
symptoms and go (45%) pat1ents w1th severe depress ive symptoms.  
Analyses of the t ime to fi rst event (HF readmission or death) (F 1gure 1 ) ,  
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Table 1. Basel ine characteristics according to severity of depressive symptoms 

Demographic variables 

Age 1n years (m ± sd) 71 ± 1 1  7 1  ± 1 1  7 1  ± 1 2  69 ± 1 2  0.12 

Sex (f) 37% 33% 40% 45% 0.01 

L1v1ng alone 39% 37% 40% 42% 0.45 

Education level 
At least s1x years of 
pnmary school 55% 54% 55% 56% 

0.69 
D1ploma secondary school 29% 30% 25% 32% 
H 1gher educalton or 1 6% 1 6% 20% 1 2% 

un1vers1ty 

Clinical variables 

LVEF (%)(m ± sd) 33 ± 1 4  3 2  ± 1 4  34 ± 1 6  34 ± 16 0.22 

NYHA (at discharge) 
I I  51 % 56% 51 % 38% 

<0.001 
I l l  46% 42% 47% 56% 
IV 3% 2% 2% 6% 

E 
Cause of HF 

Ischemic aetiology (%) 43% 45% 40% 41 % 0.42 

Presence of comorb1d1ties 
Asthma/COPD 27% 26% 36% 37% 0.01 
D 1abetes 28% 28% 26% 30% 0.72 

Stroke 10% 9% 12% 13% 0.1 7  

Renal d1sease 8% 7% 7% 1 1 %  0.25 
Rheumatoid arthritis 7% 6% 9% 6% 0.38 
Hypertension 43% 40% 48% 50% 0.02 

N umber of comorb1d1t1es 
no comorb1d11tes 28% 30% 23% 24% 0.01 
1 comorb1d1ty 34% 36% 33% 31 % 
>:2 comorb1dtttes 38% 34% 44% 45% 

HF symptoms (m ± sd) 4.2 ± 1 .4 3.9 ± 1 .4 4.6 ± 1 .2 5.0 ± 1 .0 <0.001 
0-2 symptoms 1 1 %  16% 5% 3% <0.001 
3 4 symptoms 42% 49% 40% 23% 
5-6 symptoms 47% 35% 55% 74% 

Medtcatlon at d tscharge 
ACE/ARB* 87% 87% 86% 87% 0.96 
D1uret1cs 96% 96% 98% 94% 0.20 
B-blockers 66% 66% 67% 67% 0.97 
Ant1 depressant med1cat1on 7% 5% 1 1 %  1 2% <0.001 
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Table 1 .  Cant nued 

Total 
N o  Moderate Severe 

depressive depressive depressive p 
Patient characteristics group 

symptoms symptoms symptoms value 
n=t511 

n = 581 n = 177 n = 200 

Duration of heart fai lure 
109 102 1 1 1  1 29  

(days) (med1an mter quartile 
(21 - 1399) (21 - 1 41 7) (22- 1 1 92) (21 - 1501)  

0.94 
range) 

Support 

Care as usual 33% 35% 29% 32% 
Bas1c support 33% 34% 32% 35% 0.21 
Intensive support 34% 32% 39% 34% 

Depressive symptoms 

Mean CES-D total score 
15 '1: 1 0  8 ± 4  19 ± 2  32 _ 7 <0.001 

(m + sd) 
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Figure 1 .  Kaplan Me1er curves for time to death or HF readm ss on 1n pat1ents w1th 

HF without depressive symptoms, with moderate depressive symptoms and severe 
depressive symptoms. 
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adjusted for age and sex, showed hazard ratios (H  R) of 1 .02 (95% confidence 
in terval [CI] 0.78-1 .34, p= o.87) for patients with moderate depressive 
symptoms and H R  1 .32 (95% C \ 1 .03-1 .69, p=0.03) for patients with severe 
depressive symptoms versus patients without depress ive symptoms.  After 
further adjustment for the number of comorbid ities, wh ich had the strongest 
association with the pri mary endpoint, the H R  was decreased to 1 .22 (95% C l  
o.gs-1 .56, p=0. 12)  i n  patients with severe depressive symptoms. Additiona l  
adjustments for the other confounding factors (e.g. NYHA functiona l  
c lass and asthmafCOPD) fu rther decreased the H R of patients with severe 
depressive symptoms (Table 2 ) .  

3.3 A s s o c i a t i o n  betwee n d e p r e s s i v e  s y m p t o m  sever i ty  a n d  

read m i s s i o n  

3.3. 1 Heart failure readmission 

More patients with severe depressive symptoms (32%) were readmitted for 
H F compared to patients with moderate or without depressive symptoms 
(chi' = 4-49, p=o.n ) .  These readmiss ions for H F  were s ign ificantly longer 
for patients with severe depress ive symptoms compared to patients without 
depress ive symptoms (8 days versus 4 days, p<0.001 ) or patients with 
moderate depress ive symptoms (8 days versus 5 days, p=o.Ol } .  
Cox proportional hazard regression analyses o n  the relationship between 
severity of depressive symptoms and t ime to readmiss ion for H F (F igure 
2) , showed that patients with severe depress ive symptoms had 41 % h igher 
risk to be readmitted for HF in 18 months compared to the patients without 
depress ive symptoms (p  < 0.04) , adjusted for age and sex. This was not 
d ifferent for patients with a moderate level of depressive symptoms when 
compared with patients without depress ive symptoms.  
The ful ly adjusted model (adjusted for age, sex ,  number of comorbid ities, 
NYHA functiona l  class and asthmafCOPD) , showed that patients with severe 
depressive symptoms had a 1 7% h igher risk on H F  readmiss ion over 1 8  
months, compared to those without depressive symptoms, however th is was 
not statistical ly s ignificant (Table 2) . 

3.3.2 All cause and non cardiovascular readmission 

I n  add it ion, the ana lyses were repeated for a l l  cause readmiss ion and gave 
s imi l a r  results .  For a l l  cause, a total of 64% of the patients with severe 
depressive symptoms were readmitted during 1 8  months of fol low u p, 
compared to 53% of patients without and ss% of the patients with moderate 
depress ive symptoms (ch i'= 6.87, p =0.03) . 
Patients with severe depress ive symptoms also had a s ignificant longer 
duration of a l l  cause readmission compared to patients without and with 
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Figure 2. 
a. Kaplan Me1er curves for mortality among pat1ents with HF without depress.ve 
symptoms, moderate depress·ve symptoms and severe depressive symptoms 
b. Kaplan Me1er curves for H F  readmission among patients with HF without depress1ve 
symptoms, moderate depressive symptoms and severe depressi ve symptoms 

moderate depress 1ve symptoms (20 days versus 11 days, p< 0.001 ) and 
(20 days versus 14 days, p=0.04) , respectively. After adjust ing for age and 
sex,  patients with severe depress ve symptoms h ad a 35% h igher r isk 
(p<o.oos) for a readmiss ion over 18 months, compared to patients without 
depressive symptoms. After fu rther adjusting for the number of comorbidit ies, 
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Table 2. U nivariate and mult ivar iate Hazard Rallos of l ime to a l l  cause morta l 1ty and 
readmission due to HF. 

Moderate Severe 
depreulve symptom• depr ... lve •ymptom• 

HR (I5% CI)* 
p. 

H R (95% CI)* 
p. 

value value 

Model 1 Model 1 
HF readmission or 

1 .02 (0.78-1 .34) 0.87 1 .32 (1 .03-1 .69) 0.03 
death 
HF readmission 1 .01 (0. 72-1 .42) 0.98 1 .41 (1 .04 1 .91 ) 0.03 

Mortality 1 .09 (0. 79-1 .52) 0.60 1 .34 (0.99 1 .80) 0.06 

Model 2 Model 2 
HF readmission or 

0.96 (0. 73-1 .26) 0.77 1 .22 (0.95 1 .56) 0.12 
death 
HF readmission 0.94 (0.67-1 .33) 0.73 1 .29 (0.95-1 .75) 0. 1 0  

Mortality 1 .03 (0.75-1 .44) 0.82 1 .24 (0.91 -1 .68) 0. 1 7  

Model 3 Model l 
HF readmission or 

1 .01 (0. 77 -1 .33) 0.95 1 . 14  (0.88-1 .46) 0.33 
death 
HF readmission 0.97 (0.69-1 .38) 0.87 1 . 1 7  (0.86-1 .59) 0.33 

Mortality 1 .09 (0. 78-1 .52) 0.61 1 . 14 (0.84-1 .56) 0.39 

*Hazard Rat1o (HR)  for companson with the patients without depressive symptoms. Cl 
1nd 1cates confidence mterval. 
Model 1 :  adjusted for age and sex. 
Model 2: model 1 + adjusted for numbers of comorbid1lles. 
Model 3. model 2 + adjusted for NYHA funcllonal class and asthma/COPD. 

NYHA functiona l  class and asthmafCOPD, patients with severe depress ive 
symptoms showed a 1 6% higher r isk on all cause readmission over 18 months 
compared to pat1ents without depress ive symptoms (ns) . 
Repeat ing the analyses for non card iovascu lar  readmiss ions showed s l ightly 
d ifferent resu l ts .  In contrast to H F  and all cause readmission, the number 
of pat ients readmitted for a non cardiovascu lar  reason was not d ifferen t  
between the th ree groups: (non depressed 24%; moderate depressed 3 1% and  
severe depressed 27%, p=o. 1 2 ) .  When adjusted for age and sex, patients with 
moderate and severe depress ive symptoms had h igher hazard ratio: H R  1 .41 
( 95%CI 1 .o3-1 .92) and H R  1 -32 (95% Cl 0.97-1 .79) , but aga in ,  when adjust ing 
for poss ib le confounders (e.g. number of comorbidities, NYHA functiona l  
c lass ,  asthmajCOPD) , the H R decreased and was no longer statistical ly 
s ignificant. 
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3.4 A s s oci at i o n  betwe e n  s e v e r i t y  of d e p r e s s i v e  s y m pt o m s  a n d  

m o rt a l i t y  

A total of  2 57  patients d ied (27%) i n  1 8  months fol low up ,  with t he  h ighest 
morta l r ty rate in  patients with severe depressive symptoms (31%) and lowest 
mortal ity rate in patients without depress ive symptoms (26%) (chi' = 1 .79, 
p=OAO) . F igu re 2 showed the time to morta l i ty over 18 months accord rng 
to the level of depress rve symptoms. Cox proport ional hazard regression 
analyses showed that although patients with a severe level of depress rve 
symptoms had a 34% h igher risk to die in  18 months ( H R  1 .34; 95% C l  
o.gg-1 .80, p-o.o6) compared to  patients without depressive symptoms, 
the difference was not statistica l ly s ign ificant and the H R decreased when 
adj usted for other confounding factors (Table 2 ) .  

4. D i sc u s s i o n  

I n  th is l a rge sample of heart fa r l u re pat rents, no independent assocrat ion 
between severity of depressrve symptoms and the combr ned endpo nt  of 
heart fai lu re rehospita l isation and all cause morta l r ty was fou nd. However, 
we did find a s ign ificant increase in readmiss ions rn patients with severe 
depress ive symptoms compared to patients without or with moderate 
depressrve symptoms. For patients with depress ive symptoms,  independent 
of severi ty, the duration of a read miss ion was on average 6 days longer 
compared to pat ients without depressrve symptoms. The duration of a H F 
read miss ion even doubled i n  patrents with severe depress ive symptoms 
compared to patients without depress ive symptoms.  With reference to 
morta l i ty no s ignificant associat ron with severity of depress ive symptoms was 
found. 
Our resu lts do not confirm earl rer find ings that describe that depressive 
symptoms are i ndependently related to read miss ion and mortal ity.6 ' 14 This 
d ifference might be explai ned by differences in  patient samp les . Our pat rents 
mrght be more representative for the rea l  l i fe H F  patient popul ation wh .ch is 
older and i nclude more fema le patients and pat ients with comorbid

.
t res . I t  

is described that a more representative hea rt fa r l u re popul ation have more 
depress ive symptoms and worse survrval rates , compared to the populat ion 
of c l in rcal tr ials .'4 Moreover, J iang and colleagues7 showed in  a populat ion 
of 357 hospita l i sed heart fa i l u re patients (26% fema le) , with LVEF < 35%, 
an i ndependent association between depression and poor prognos is ,  
whi le Koen ig" found no independent assocr at ion i n  1 07 o lder heart fa i l u re 
patients in which 52% were female. Furthermore, most studies in which an  
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i ndependent association between depressive symptoms and adverse events 
were found ,  had longer follow up time of up to 6 years." 'l 'I 

The trend we found regarding  an i ncreased readmiss 1on rate in increasingly 
severe depress ive symptoms was s imi la r  to the fi nd 1 ngs of j 1ang  et a l . ', 
and Vaccarino et a l .8 But i n  contrast with thei r find ings,  our association 
was not strong and d id not concern morta l 1 ty. A poss ible explanation for 
th is  d ifference could be the d i fferent definit ions used for the most severe 
depressed patients. Major depress ion was assessed with a d iagnostic 
in terview and severe depressed patients by a score of more than 1 0  
symptoms on  the Geriatric Depression Scale, respectively. We defined severe 
depressive symptoms by a CES-D score of more than 24. 

Furthermore, patients with severe depressive symptoms had more 
comorbidit ies and had a h igher N YHA classification what explained most 
of the association between depressive symptoms and adverse events. 
The patients with severe depressive symptoms also had a longer duration 
of readmiss ion either due to heart fa i lure or for other reasons. I t  might 
be possible that th is  vulnerable group of patients i s  less well treatable or 
more vulnerable for deterioration.  I t  i s  shown that patients with depressive 
symptoms have lower adherence rates with medication or l ife style 
recommendations s uch as inactivity and  smoking'6 ''· Shared physiologic 
mechan isms,  such as activation of sympatric nervous  system, elevated levels 
of cytokines and lower hea rt rate variabi l ity '8 1°, have been identified ,  which 
also could exp la in  the i ncreased readmission rates in patients with severe 
depressive sym ptoms and longer du ration of readmiss ions .  

Although we d id not lind an i ndependent association between depress ive 
symptoms  severity and readmiss ion and morta l i ty, our results were not 
contrad ictive to earl ier fi ndmgs . 
The data used in th is sub  study were derived from the COACH study, 
wh ich was not designed to determine the association between depress ive 
symptoms severity and the com bined endpoint of readmission and death, 
which might expla i n  the non s ign 1 1icant results .  
I n  earl ier studies ,  a n  association between depress1on and morta l 1 ty was 
found when depression was defined as 'maJor depress ion' ,  1mp l icat1 ng that a 
d iagnosis of depression was establ ished. I n  our  study we used a self reported 
questionna i re (CES-D) and the measure of moderate and severe depressive 
symptoms was based on not officia lly determined cut off scores. The cut of 
scores of 1 6  and 24 on the CES-D a re not necessari ly equivalent to a cl i n ical 
diagnosis of depression. However previous stud ies•l·'8 have indicated that 
these cut off scores were a reasonable approximation of a cl i n ical diagnosis 
of depress ion.  
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To conclude, the present study i s  one of the largest studies on the re lat ion 
between depressive symptom seventy and adverse events 1 n  hospita l i sed H F  
pat1ents. Patients with moderate and severe depressive symptoms have h igher 
read mission rates and stayed longer in  the hospital compared to patients 
without depress ive symptoms. The risk for readmiss1on over 1 8  months 
independent of age and sex, I S  higher in  patients with severe depressive 
symptoms compared to pat1ents without depress1ve symptoms. Recogn i tion 
and treatment of depress ive symptoms in  th is populat ion is important. 
Whether treatment of depress ive symptoms can reduce readmiss ions and 
morta l ity must be explored i n  fu rther research. 
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COACH resul s 

A bst ract 

B a c k g ro u n d  

Heart fa i lu re ( H F) d isease management programs a re widely i mplemented, but 
data regard ing effect on outcome have been incons istent so fa r. 

M e t h o d s  

The Coordmating study eva luat ing Outcomes o f  Advis ing a n d  Counsel l ing 1 n  
Heart Fa i l u re (COACH) study was  a mu l ticenter randomized control led tna l ,  
in  which 1 023 patients were enrol led after hospital ization for H F. Patients were 
assigned to one of three groups: a control group (fol low-u p  by cardiologist) , and 
two intervention groups with addit ional  bas1c, or intensive support by a H F nurse. 
Patients were stud ied for 18 months. Primary endpoints were t1me to death or 
rehospita l ization for H F, and the number of days lost to death or hospital ization. 

R e s u l t s  

Mean age was 7 1  years, and 38% were female; so% o f  patients had mi ld ,  and so% 
had moderate to severe H F. Dunng the study 41 1 patients (40%} were readmitted 
for H F or d 1ed from any cause: 42% in the control group,  and 41% and 38% in the 
basic and mtens ive support groups,  respectively (hazard ratios [H R] 0.96 and 0.93, 
resp. ,  both p=NS) .  The number of days lost to death or hospita l ization was 39,960 
in  the control group,  and was 1 S% lower in the intervention groups combined 
(p=N S) . Al l -cause mortal i ty occurred in 29% of the control group,  and there was a 
trend toward lower mortal ity in the intervention groups combined (H R o.8s; 9S%, 
p=0. 18 ) .  On the other hand ,  there were s l ightly more hospital izations (p=NS) 1 n  
the  two intervention groups.  

C o n c l u s i o n s  

N e i the r  moderate no r  i n tens 1 ve d i sease  ma nagement  by a H F  n u rse 
red uced the  co m b 1 ned endpo i n t  o f  H F hos p i ta l i z a t i ons  and  m o rta l i ty  
compa red to s t a nda rd fo l l ow-up .  There was a n o n s i g n i fi c an t ,  pote n t 1 a l l y  
re levan t  red uct ion  i n  m o rt a l i ty, acco m pa n ied b y  a s l i gh t  1 n crease i n  t h e  
n u m ber  of  s ho rt h o s p 1 t a l i z a t 1 0 n s  i n  both i n te rven t i on  gro u p s .  
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1 .  I nt rod uc t i o n  

Heart fa i l u re is one of the l a rgest medical problems of our  t ime, and despite 
s ignificant advances in its treatment, morbid ity and morta l i ty rema in  h igh .  ' I n  
recent years, var ious forms o f  d t sease management programmes have been 
exam ined and in  some favorable effects on morbid ity (hospttal izations) and 
even morta l i ty were reported.' 6  As a result ,  t n  many hospita ls specia l  d isease 
management programmes a re implemented, such as a heart fa i lu re c l in ic in 
which special ized nu rses provide addit ional careJ 
Although most studies have reported favorable effects of a variety of these 
d isease management programmes, not all have shown positive find ings.8 '0 
Recent meta-analyses a lso reported effectiveness of heart fai l u re d isease 
management program mes in  red ucing morta l i ty and hospital readmiss ions 
and potent ia l  improvements i n  qua l ity of l i fe and cost savings." "  Although 
some factors have been identified to be important for a successful program I ,  

i t  has remained largely unclear which components of these programmes are 
ma in ly responsible for the observed favorable effect and how intens ive such a 
program should be. 
The present study was therefore designed to examine the effect of a nu rse­
led disease management program in  a suffictently l a rge populat ion, with 
an assumed relatively h igh event-rate. The Coord inat ing study evaluat ing 
Outcomes of Advis i ng  and Counse l l ing i n  Heart Fa i l u re (COACH )  was 
designed to determine the effects of two levels of intensity in  heart fa i l u re 
d isease management programmes on the combined endpoint of heart fa i l u re 
readmiss ion and mortal i ty. Patients who were e l igib le for COACH had been 
hospita l ized for heart fa i l u re, and were then randomized to one of three 
treatment arms and studied for 1 8  months. 

2. M et hod s 

COACH was a mu lticenter, randomized, open tr ia l  with bl i nded endpoint 
eva luat ion,  designed to compare basic s upport and i ntensive support in 
patients with chronic heart fa i l u re to a control group receiving "usual" care, 
as described in detail before '4 Patients were recruited dur ing a period of 28 
months (October 2002 to February 2005) and al l  patients were fol lowed for a 
fixed t ime period of 1 8  months. The Med ical Ethics Committee approved the 
study p rotocol and al l  pat ients provided written informed consent. 
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COACH results 

2 . 1  Pat i e n t  p o p u l a t i o n  

All patients had been admitted to the hosp1tal with symptoms o f  H F ,  New 
York Heart Association (NYHA) functional  c lassification I I - IV14. The d iagnosis 
was made by a combi nation of typical s igns and symptoms, for wh ich a 
hospital ization was considered necessary, includ ing  the need of mtravenous 
medication. AI 1 7  s ·tes were experienced H F centres , who had participated i n  
multicenter H F  tria ls .  Patients were >18 years and had evidence o f  structural 
underlymg heart di sease, as shown by cardiovascula r  imaging. Both patients 
with an impaired and those w1th a preserved left ventricu lar eJection fraction 
could participate. Before d ischarge from the hospital ( 1 .e .  before inclus ion 
into the study) , patients had to be stable on standard medication for H F.  The 
decision to enro l l  a patient i nto the study was made at the part1cipatmg center. 
Major exclus 1on cnteria were: concurrent inclus ion i n  another study or H F 
c l 1n ic, i nab i l ity to complete the questionna i res; i nvas ive procedure or cardiac 
su rgery intervention <6 months, or p lanned <3 months; ongoing eva luat ion 
for heart transp lantation; and inabi l ity or  unwi l l ingness to give informed 
consent. 

2.2 R a n d o m i za t i o n  

During hospital ization patients were randomized to ( 1 )  basic support, 
(2) i ntensive support or (3) a control treatment. The computer-generated 
randomization scheme used random permuted blocks of six patients stratified 
per center to ensure balanced assignment of patients to each of the three 
groups in each of the participating 17 centers . 

2 .3  I nt e r v e n t i o n  s t r a t e g i e s  

There were two types o f  interventions a n d  a control treatment'4. F igure 1 
depicts the i ntensity of contacts with the cardiolog1st and H F nu rse 
during fol low-up. Al l  patients received usual routine management by their 
cardiologist. This mcluded an  outpatient visit <2 months after d ischarge 
and then every 6 months. Si nce 17 hospitals were involved, with potential 
d ifferences i n  fol low-up i ntens1ty, a standard fol low-u p  schedule was 
developed. Patients in  the two support groups were vis 1ted by a H F nurse 
du ring admission for education and support and were schedu led for extra 
vis its to the outpatient c l in ic. 
Patients i n  the basic support group were schedu led for extra vis its to the H F 
nurse at the outpatient c l in ic. Patients were educated fol lowi ng a protocol and 
behavioral strateg1es were used to improve adherence. I n  addit ion, patients 
were i nstructed to contact the nurse 1f there was a change in  the1 r cond 1t 1on.  
Patients i n  the intensive support group received a s imi lar i ntervention as the 
bas ic support group, except that they had contact with the nurse routmely on 
a monthly basis .  I n  the first month after d ischarge, weekly telephone contacts 
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were made and the patient was visi ted at home by the H F nurse. Furthermore, 
telephone ca l ls ,  two home visits and a mu lt idiscipl i nary advice (by 
physiotherapist, dietician and social worker) were part of the i ntensive support 
in tervention. In addit ion to providing information to patients, H F  nurses were 
trained to increase self-efficacy of patients. Materia l s  used in the i ntervention 
included a patient dia ry, brochures on H F and its management, and samples 
of sod ium restricted season ings. Patients in  both intervention groups were 
i nstructed to seek he lp if symptoms increased of if they gained weight. 
Patients in the control group did not receive any other treatment besides 
standard management by their cardiologist. All n u rses were tra ined and the 
qua l i ty of the two study intervent ions was maintai ned by monthly s ite vi s i ts of 
the research team to confirm adherence to the protocol. 

2.4 Fo l l ow- u p  a n d  d a t a  c o l l e c t i o n  

A l l  patients were stud ied from hospital d ischarge for 1 8  months. '4 Data on  
morta l i ty a nd  number o f  readmiss ions were col lected from medical record 
and patient i nterview. Reason for readmiss ion ,  cause of death and date of the 
event was adjudicated by a central end-points committee whose members 
were b l i nded to the group  assignment. 

2 . 5  E n d p o i n t s  

The study had  two pr imary endpoints'4. The fi rst p rimary endpoin t  was a 
composite of H F hospital ization or death from any cause. A hospital ization 
for H F was defined as an unp lanned overnight stay in  a hospital due to 
p rogression of HF or  di rectly related to H F.  Patients had to have typical s igns 
and symptoms,  and hospi tal izat ions were class ified as "H F"  if admiss ion was 
primari ly for its treatment or when H F became a became a major component 
of the patient's hospita l  admiss ion,  accord ing to a predefined Manual of 
Operations for COACH ,  using standard criter ia . Evidence of worsen ing 
H F was a lso class ified us ing standard c l in ical criteria's. The other pr imary 
endpoint was the number of unfavorable days which was defined as the 
number of days lost to death o r  hospital ization du ri ng  the 18 months fol low­
u p  period. M ajor secondary endpoints were the two ind ividua l  com ponents of 
the composite end point - death from any cause and hospital ization for H F 
- and the number of al l  cause hospital izations per patient. 
Al l  reported deaths and hospital admissions were referred to and adjudicated 
by an i ndependent C l in ical Event Commi ttee (see appendix) , who were 
b l inded to the a l location of the intervent ions. 

2.6 S a m p l e  s i ze 

We assumed a 40% event-rate for the pri mary endpoint (readmiss ion for 
heart fa i lu re or morta l i ty) i n  the control group within the fi rst year.'4 A 25% 
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COACH resu1ts 

decrease of events in the basic support group was considered as both rea l ist1c 
and c l in ical ly relevant . With a power of go%, and an alpha of 0.05, 349 
pat•ents were requ i red in each of the three groups.  

2.7 Stat i st i c a l  A n a l y s i s  

Al l  ana lyses were conducted accord ing to the intention-to-treat pr inciple.'4 
There were two pri mary endpoint com parisons: t ime to fi rst major event 
(heart fa i l u re hospita l ization or death) and the number of days lost to death 
or  hospital ization. Kaplan-Meier cu rves were constructed for the different 
time to event eva l uations and groups were compared with the use of log-
rank tests. To estimate the s ize of the effect, H azard Rat1o's with 95 percent 
confidence interva ls were calculated with the use of unadjusted Cox regression 
models. The number of days lost to death or hospital ization during the 1 8  
months fol low-up penod a n d  the number o f  hospita l izations per patient were 
calculated and tested between groups by means of the Mann-Whitney-U tests. 
Al l  a nalyses were prespecified; reported P values are two-s 1ded and have not 
been adju sted for mu lt ip le testing. Dependency of mu lt 1p le hospital izations 
with i n  one patient have not been taken mto account 1 n  test ing d ifferences 
in heart fa i lu re hospital ization incidences and heart fa i l u re hospita l ization 
durations. A p <0.05 was considered to ind icate statistical s ign ificance. 
Statistical analyses were performed by us ing SPSS (vers 1on 1 2 .0, SPSS) and 
SAS software (version g . 1 ,  SAS l nst1tute) .  

3. Res u lt s  

During the study per"od 2957 patients were hospital ized w;th symptomatic 
heart fa i l u re and structura l  underlyi ng heart d isease (Figu re 1 ) .  A total of l go8 
patients were excluded. Of these, there were 1 1 1 7 patients who did not meet 
the inclusion criteria (a l ready enrolled in heart fa i lure cl in ic or other tria l :  
n-336. not able to follow the study protocol due to dementia ,  other psych iatric 
i l l ness or deafness: n:328, planned or recent i nvasive procedu re or su rgery: 
n:2g2, or j udged as term ina l  i l lness or being in pal l 1ative phase n=125 ,  or 
who d ied pnor to randomization: n=36) .  There were 282 patients who refused 
to partici pate, and 1n 509 patients there were other usua l ly logistic reasons 
(hosp1tal adm1ssion too short to be i ncluded, no transportation to the hospital 
available, etc. ) .  Pat1ents who participated were on average 4 years younger and 
more often male (63% versus 51%) compared to the non participants .  A total 
of 1 049 patients were randomized dunng heart fa i l u re hospital ization of which 
1 023 were d1scharged a l ive and fol lowed for 18 months; th is latter group forms 
the study popul ation that was analyzed . 
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CONTROL 
348 ass1gned to receive intervenllon 

338 mtervenllon as assigned 
9 d1ed before d1scharge 

1 crossed over to basic support 

2957 patients assessed for ei1Q1bil1ty 

1 1 1 7  Not meeting mclus1on cntena 
282 Refused to participate 
500 Other reasons 

(short hospital admiss1on, no transportallon) 

BASIC SUPPORT 
348 ass1gned to receive mtervent1on 

338 1ntervent1on as assigned 
8 d1ed before discharge 

1 crossed over to mt. support 

INTENSIVE SUPPORT 
353 ass1gned to rece1ve mtervenllon 

344 received as assigned 
9 d1ed before d1scharge 

Figure 1. Flow of part ic ipants through the tr ial  

3.1 B a s e l i n e  c h a r a ct e r i st i cs 

The base l ine characteristics of the three groups were comparable. The 
mean age was 71 years (range 23-93) ,  62% were male and 61% were married 
(Table 1 ) .  Whi le virtua l ly all pat1ents were in NYHA functiona l  class I I I - IV at 
the time of admiss ion ,  at d ischarge so% of patients was class ified In NYHA 
c lass I I  and so% I n  NYHA l l l f iV. Both patients With decreased left ventricula r  
eJection fraction (LVEF) and preserved LVE F  were incl uded , and the mean 
LVEF  was 34%. 

3 .2  I nt e r v e n t i o n  

There was a substantia l  d ifference in  contacts with health care providers in  a l l  
three groups compared to the planned protocol (F igure 2) . Control patients 
were only supposed to visit the cardiologist four  t imes ,  and to have no contact 
with a heart fa i l u re nurse. According to this schedule,  a total of 8s8 vis its to 
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Figure 2. Protocol for contacts w1th care prov1de1·s n the three g roups. 

the cardiologist should have taken pl ace, but an actual total of 1 , 144 visits 
to the cardiologist were made (+286 v·sits, or +33%) . I n  the basic support 
group, a total of 2 ,347 visits a nd phone ca l ls were origin a ly p an ned, but 3.302 
(+40%) were actua l ly made. In the i ntens ive support group a total of 5,868 
vis 1ts and phone ca l  s were p lanned and 6469 (+1 0%) were made. The t ime 
investment of nurses in  the bas 1c intervention was estimated at 20 hours 
per patient and for the mtens ive intervention at 40 hours per patient. Two 
patients crossed over (one from the basic support to ntensive support and 
one patient from control group to bas·c support) . These cases were ana lyzed 
as random 1zed ( intention to treat) . 

3.3 O ut c o m e s  

3.3. 1 Primary endpoints 

During the 1 8  months study period, 41 1 of 1 ,023 patients (40%) reached the 
pnmary endpomt (heart fa i l u re hospita l ization or death) : 141 patients (42%) 
in the control group, 138 patients (41%) 1n the basic support group and 132 
patients (38%) in  the intensive support group. Analysis of the t ime to first event 
showed hazard ratios (H R) of 0.96 (95% confidence interval [CI] 0-76-1 .21 , 
p=0.73) and 0.93 (95% Cl 0.73 - 1 . 17, p=0.53) for the composite of heart fai lure 
hospital izations or death in the basic and intens 1ve support groups respect1vely, 
vs . the control group (F igure 3a) .  
The total number of days lost to death or a l l  cause hospital ization during the 18 
month study penod (the other primary endpoint) was 39,960 days in  the contra 
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Table 1 .  Baseline characteristics of patients at d ischarge according to the assigned 
treatment (n=1023). 

All 
Basic Intensive 

(n•11a) 
Support 

n=IM) 

Mean age - yr 71 ± 1 1  72 ± 1 1  7 1  ± 1 1  70 ± 1 2  
Female sex • no. (%) 384 (38%) 136 (40%) 1 1 5 (34%) 1 33 (39%) 
LVEF % 34 ± 1 4  34 ±14 34 ±14  33 ±15 
NYHA class - no. (%) 

I I  5 1 3  (50%) 1 77 (54%) 1 71 (51 %) 1 65 (48%) 
I l l  461 (46%) 1 39 (42%) 1 59 (47%) 1 63 (48%) 
IV 34 (4%) 13 ( 4%) 8 (  3%) 13 ( 4%) 

Mean SBP - mm Hg 1 18 ± 21 1 19 ± 22 1 1 8 ± 20  1 17 ± 21 
Mean DBP - mm Hg 68 ±  1 2  68 ±  1 2  69 ± 1 3  68 ±  1 2  

Mean HR a t  discharge (beats/min) 75 ± 14 75 ± 1 4  7 5  ± 1 3  74 ± 1 4  
Prior admission for Heart Failure- no. (%) 334 (32%) 120 (35%) 1 22 (36%) 1 06 (31 %) 

Comorbidities 
Hypertension - no. (%) 439 (43%) 1 57 (46%) 152 (45%) 1 30 (38%) 
Atrial Fibril lation - no. (%) 372 (36%) 1 21 (36%) 1 22 (36%) 129 (37%) 
D1abetes · no. (%) 289 (28%) 103 (30%) 98 (29%) 88 (26%) 
Stroke · no. (%) 105 (10%) 37 ( 1 1 % )  35 ( 10%) 33 (9%) 
COPD - no. (%) 268 (27%) 84 (25%) 87 (26%) 97 (28%) 

Etiology 
H1story of Myocard1al lnfarct1on no. (%) 436 (43%) 149 (44%) 144 (42%) 143 (42%) 

Median Index hospital stay -days 1 0 (7-16) 1 1  (7-16) 10  (7-16) 1 1  (7-17) 
Living alone · no. (%) 396 (39%) 1 39 (42%) 1 36 (41 %) 1 21 (35%) 
Mean Body Mass Index -kg/ m2 27 ± 5 27 ± 5 27 ± 5 27 ± 5 
Median length of disease yr 1 (0-34) 1 (0-34) 1 (0-29) 1 (0-22) 

II 
Mean eGFR - ml/min/1 .73m2 55 ± 21 52 ± 20 57 ± 19 57 ± 23 

Medication 
ACE/ARB · no. (%) 847 (83%) 277 (82%) 290 (85%) 200 (81 %) 
Beta-blockers · no. (%) 677 (66%) 221 (65%) 239 (70%) 217  (63%) 
Diuretics* - no. (%) 900 (95%) 325 (96%) 330 (97%) 325 (95%) 

Digoxin · no. (%) 309 (30%) 100 (30%) 1 08 (32%) 1 01 (29%) 
Calc1um Antagomsts · no. (%) 162 (16%) 60 (18%) 57 (1 7%) 45 (13%) 
N1trates · no. (%) 324 (32%) 109 (32%) 1 01 (30%) 1 14 (33%) 
Statms- no. (%) 388 (38%) 1 26 (37%) 1 41 (42%) 1 21 (35%) 

Laboratory values 
Med1an (IR) BNP -pg/dl 493 (730) 530 (986) 478 (657) 478 (634) 
Med1an (IR) NT proBNP · pg/dl 2528 (4291 ) 2677 (5251 ) 2404 (3903) 2505 (4274) 
Mean Serum sodium · mg/dl 1 39 ± 4  1 39 ± 4  1 39 ± 4  1 39 ± 4  
Mean Haemoglobin · mmol/1 8.2 ± 1 .2 8.0 ± 1 .2 8.2 ± 1 .3 8.2 ± 1 .2 

COPD :  Chronic Obstructive Pulmonary Disease; eGFR= est imated Glomerular F i l tration 
Rate; NYHA= New York Heart Association functional class; SBP = systolic Blood 
Pressure; DBP;  diastol ic  B lood Pressure; H R  = Heart Rate, ACE/ARB= Angiotensin  
Converting Enzyme I nh ibitor or Angiotensin Receptor B locker, AF= Atr ia l  F ibr i l lat ion,  

BNP= B-type Natriuret ic  Peptide; NT pro B N P  = N-term inal pro B-type Natriuretic 
Peptide. * Loopdiuretics, thiaz ides and aldosterone-antagonists 
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a. Kaplan Meier curve for t i me to the first hospita l i zation for heart fai lure or death 
(pr i mary endpoint) 
b. Kaplan Meier curve for a l l-cause mortal 1ty (majo1· secondary endpoint) 
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Figure 4. The number of days lost to death or hospttal t zabon during 18 months 
(co pnmary endpoint). 

group, compared to 33.731 days for the basic support group, and 34,268 for the 
intensive support group (Figure 4) . Per patient the median days lost to death or 
al l  cause hospital ization were 1 2.0 days in  the control group (Q1 ·QJ: o.0·1J3.0 
days) , 9.0 days in  the basic support group (Q1 -Q3 o.o-88.0 days, p=0.81 versus 
the control group) and 7.5 days in  the intensive support group (Q1 ·QJ: o.o-86.5 
days, p=0-49 versus the control group) .  

3.3.2 Secondary endpoints 

Mortality 
Al l-cause morta l i ty was 29% in patients in the control group,  27% in the 
basic support group and 24% in the intensive support group (F igure 3b) . The 
1 2% and 1 9% reduction in morta l i ty over the 18 months were not statistical ly 
s ignificant, with H Rs of o.88 (95% C l  0 .66-1 . 18 ,  p=0-39) and o.81 (95% Cl 
o.6o ·1 .08, p=0 . 1 5) . For the two intervention groups combined, the HR was 
o.85 (95% C l  0.66-1 .08 ,  p=o.1 8 ) .  

Hospitalizations 
Of a l l  patients, 55% were hospital ized at least once, for any cause during the 1 8  
months, result ing in  a total of 1 , 16 1  hospital izations (Table 3) . A total of 64% 
(746) of these hospital izations were attri buted to cardiovascular  causes but only 
32% (375) were related to heart fa i l ure. There were sl ightly more hospital izations 
for heart fai l u re in the i ntensive support group (1 34 versus 1 20) compared to 
the control group. Taking into account a total cumulative fol low up duration of 
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Table 2. Outcomes 1n  pat1ents accordmg to m tervent1on strategies. 

Total Control 
Baalc Intensive 

(n=1023) (n=339) 
Support Support 
(n=340) (n=344) 

Primary endpoints 
Mortality/HF 

41 1 (40%) 1 41 (42%) 1 38 (41 %) 1 32 (38%) 
hosp•talizat•on 
Days lost in 18 months 107,959 39,960 33,731 34,268 
Median days lost per 

1 0.0 12.0 9.0 7,5 
patten! 

(0.0·1 09.0) (0 0 1 73 0) (0.0·88.0) (0·0.0·109) 
(01 ·03) 

Other events 

Hospitalizations 

N!,!m!;ler Qf Q!:!llent� w1!h 

All cause hosp1tal 1zalion 567 (55%) 1 81 (53%) 1 92 (57%) 1 94 (56%) 

Cardiovascular 433 (42%) 1 43 (42%) 1 43 (42%) 1 47 (43%) 

Heart Failure 260 (25%) 84 (25%) 84 (25%) 92 (27%) 

!:::lumber Qf hQ:iO•lal i�al•Qn::; 

All cause 1 161 376 377 408 

Cardiovascular 746 255 236 255 

Heart Failure 375 1 20 1 21 1 34 

Mortality 

All · no. (%) 272 (27%) 99 (29%) 90 (27%) 83 (24%) 

Cardiovascular 219 (21 %) 72 (21 %) 76 (22%) 71 (21 %)  

Non Cardiovascular 38 ( 4%) 1 9 (  6%) 1 0 ( 5%) 9 (3%) 

U nknown 1 5 ( 2%) 8 ( 2%) 4 (1%) 3 ( 1%)  

M�diftn l�oglh io dftll!! 
Heart Failure 

9 0  1 2.0 8.0 9.5 
hosp1talizat1on 

(5 0·1 7  0) (5 0·1 9.5) (4.0·14.0) (5.0·1 7.0) 
(01 ·03)) 

429.02 years for the intens 1ve support and 409.27 years for the control group, 
inc1dence rates of 0-31 and 0.29 per fol low·up year were calcu lated for the 
intensive support and control group, respectively, with an incidence rate ratio 
of l .o7 (95%CI 0.83 · 1 -37, p=o.61 6) . However, the median durations of heart 
fa i l u re admiss1ons in the both support groups (8.o days in basic support, and 
9·5 days in  intensive support groups, respectively) were shorter when compared 
with the control group (1 2.0 days; basic support versus control p=o.mo, and 
intensive support versus control group p=0.294 (Table 2) . 
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4. D i sc u s s i o n  

The ma in  find ings of th is randomized controlled study, which is one of the 
largest in the field of heart fa i l u re d isease management so far, do not support 
the concept that adding either a basic or an intensive nu rse-led management 
p rogram to standard care of a cardiologist, reduces the combined endpoint 
of heart fa i l u re rehospita l ization and death. We did however observe a 
non-s ign ificant, but potent ia l ly cl i n ica l ly relevant, 1 5% decrease i n  a l l-
cause mortal i ty, which was accompan ied by s l ight increase i n  (shorter) 
hospita l i zat ions in  both i n tervention groups. 
Disease management programmes are imp lemented on a large scale i n  many 
countries and recent guidel i nes advocate the use of an organized system 
of specia l ist H F care to improve symptoms and reduce hospital izat ions 
(class lA) and to increase su rvival (class I B) Y  I n  the present large study, 
i n  1 7  centres , we d id not find an  effect on the composite endpoint of H F 
hospita l i zat ions and death. G iven the existi ng data, th is find ing is unexpected 
and i t  wi l l  impact on the role of disease management programs for H F, and 
on guidel i nes for H F.  I t  i s  therefore important to identify factors that may have 
led to this outcome. 
The two most obvious explanations for the absence of a difference in  the 
event rate between the control and intervention groups a re, that either 
patients in the control group were managed wel l  enough a l ready, thus mak ing 
i t  d ifficult to fu rther improve outcomes, or  that the qua l ity of the intervention, 
did not improve treatment. We believe that particu la rly the fi rst explanation 
may p lay an important role in  the present study d ue to a lower than expected 
event rate in the control group which is often seen in c l in ical tr ia ls .  I n  
earl ier studies, patients i n  the control group d id not receive any structured 
specia l ized fol low-u p, which might more frequently have led to u ndetected 
deterioration and higher hospita l ization rates and mortal ity. '"' In our  study, 
however, control patients were seen by a cardiologist which is usua l  care i n  
the health care system in  the Netherlands .  Moreover, the 339 patients in  the 
control group made an additional 286 visits to their cardiologist which was 
often related to an i ncrease in  symptoms .  I t  is very l i kely that these vis its 
"upgraded" the control group, and led to better adherence to med1cation, 
wh ich is known to be assoc1ated w1th a better outcome. '6 Although patients 
in  the two in tervention groups also had more visits than p lanned, i t  is 
conceivable that th is surp lus i n  vis its specifical ly had the largest effect in 
the control group. Whi le specific measures were taken du ring the study 
to avoid extra contacts'4 and we d iscouraged local i nvestigators to have 
these unplanned visits, we often could not prevent them, s i nce in  case of 
deterioration, the cardiologist i ntens ified contacts. The alternative explanation 
for the absence of a contrast between the groups might be that the addit ional 
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support 1 n  the two intervention groups was not successful enough in  
educati ng and counse l l ing patients. Although th is cannot be proven, we 
bel ieve that th is  latter exp lanation is not very l i kely s i nce s ignificant t ime and 
effort was spent by specia l ly  educated and experienced workers, to 1m prove 
knowledge about the d isease and its treatment, which is well known to be 
important in th 1s  populat ion .'7 
A comparable increase in the number of hospital admissions in  combination 
with a decrease i n  mortal ity has been reported before with mtervention 
programs in  patients with heart fa i l u re.• ,a Cleland et a l. reported the h ighest 
proport ion of days spent · n  hospita l  in those patients who were monitored 
most in tens ively (by a nurse and telemon itormg) •. Hea lth care providers 
m 1ght be forced to rea 1ze that ( H F) readm·ssions are part of the need of these 
severely ill patients and should not a lways labeled as negative. The present 
study showed that a 'one·s ize-fits-a l l '  model of d 1sease management does not 
reduce readmssions in  every hosp·ta l ,  and ins ftutions may differ s ign ificantly 
m their organization expertise in  the treatment of H F. 
Wh i le the number of hospital izations in the present study was not favorably 
affected, there was a 1 5% (non-s 1gn 1ficant) reduct1on in  morta l i ty which was 
consistent throughout the fol low-up and confirms previous meta-analyes." ' 
This reduct1on is comparable to proven pharmacological i n terventions ·n this 
populat ion and a l though the study was not powered to examine morta l i ty, 
it ·s substant ia l .  Remarkably, we found that the separate components of the 
compos;te endpoint moved 1 n  an  oppos1te d 1 rect ion, reflected by a h"gher 
readmiss ion rate and a lower morta l 1 ty rate. Patients 1n both intervention 
groups may have had low-threshold access to the care providers, resu lt ing in  
relafve y easy hospital admiSS ions.  For this reason, hospita l izations being part 
of a pr imary endpoint may not have been ideal ,  and we might have powered 
the study for morta l i ty a lone. Also, wh i le  hospita l izations may poss 1b ly be 
affected by subject1ve factors, such an effect is un l ikely when assess ing 
morta lity and the present find ing may thus be genu me.  
Most 1f not al l  of the prev1ous studies that evaluated the effect of programs in 
a s imi  ar -c m ical- sett ing as COACH were relatively sma l l  and mostly · n one 
or only a few s "tes"·" . Whi le COACH is  the la rgest study i n  th is c l in ica l setti ng, 
there are two even larger stud1es ,  but both had a completely d ifferent design 
and examined the effect of (add1t 1onal )  telephone mtervention '9·'0. Ga lbreath 
et a/.'9 studied 1 069 H F  patients · n one s ing e center and showed that 1 n 1t ial 
weekly and later monthly te lephone intervention led to a borderl ine statist ical ly 
s ignificant reduction 1 n  a l l -cause morta l 1ty during an 1 8-month study penod. 
In another study from Argentina'0, 1 5 1 8  outpatients w1th HF were enrol led and 
the I nvestigators found a statistica l ly s ign ificant, 29% reduction 1 n  hospital 
admiss1ons for H F, but no effect on mortal ity. Two other stud1es, which were 
more s 1mdar  to COACH,  and which reported the most pronounced favorable 
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effects, were conducted i n  only two to three very ded icated and experienced 
hospita ls4·". Favorable effects observed in other studies may also be attributed 
to the other components in the p rograms,  but a lso to a d i rect involvement 
of the researchers conducting the study, in  del iveri ng of care. Lastly, i t  can 
also not be excluded that " positive" studies were publ ished more often than 
" negative" ,  lead ing to a publ ication bias. 

I m p l i c at i o n s  

The findi ngs of th is present large study a t  first glance appear t o  b e  in  contrast 
with earl ier s imi l a r  studies, but we bel ieve, that they should not lead to 
abandon ing the concept of d 1sease management programs for H F ,  but 
rather must lead to more precise defin i tions of how such programs should 
be implemented. The data wil l  contnbute to the d iscussion about optima l  
design and execution of  d isease management in  HF patients and i nd 1cate that  
one model does not  fi t  a l l  patients orjand a l l  health ca re systems. Hospita l  
admissions contribute to a s ign ificant part (60-70%) to costs of H F patients, 
and in  our study the threshold may have been too low to adm1t patients. 
Organiz ing these short hospital izations effectively is one of the maJor 
cha l lenges in  the near future. 
The observed effect on morta l ity, a lbeit  not statist ical ly s 1gn 1ficant, 1s 
promis i ng, s i nce morta l i ty is pivota l c l i n ical endpomt 1 n  heart fa i lu re patients. 
I t  suggests that th is non-pharmacological in tervention may have been 
successful in prevent ing progress ion of disease. 
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General discussion 



General d 1scuss1on 

Genera l  d i sc u s s i o n  

The ma in  focus of th is thesis was to gain greater ins ight into aspects of 
qua l i ty of l i fe in  heart fa i l u re patients. We were spec1fical ly interested in  the 
prevalence, related variables and prognostic value of depressive symptoms 
in  an unselected heart fa i l u re popul ation . Therefore the thesis addressed the 
fol lowing fou r  objectives. To describe: 

1 .  the preva lence of qua l i ty o f  l ife and depress ive sym ptoms o f  heart fa i l u re 
patients compared with an  age and gender matched population of commun ity 
dwel lmg elderly 

2. the association between depress ive symptoms and demographic and c l in ica l  
variables in  patients with heart fa i l u re 

3 . the prognostiC va lue of depressive symptoms on c l in ical outcome ·n patients 
with heart fa i l u re 

4· the effect of heart fa i l u re management programmes on cl m ical outcome 1n an 
unselected heart fa i l u re patient population 
Having performed the studies that examined these objectives, and described 
them in the previous chapters, where do we now stand? In this fina l  chapter 
the main findings of the preeced ing chapters regarding these objecrves 
wi l l  be d ·scussed. Some methodological strengths and weaknesses wi l l  be 
addressed and possib le impl ications for dai ly practice and future research wi l l  
be  explored. 
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M a i n  f i nd i ngs  

1 .  D e p re s s i v e  s y m pt o m s  a r e  p r e v a l e nt i n  we l l  o v e r  o n e-t h i rd 

of p at i e n t s  w i t h  h e a rt f a i l u re ,  a n d  t h e i r  q u a l i ty  of l i f e  i s  

s i g n if i ca nt l y  i m p a i re d  w h e n  c o m p a r e d  w i t h  a s i m i l a r  e l d e r l y  

p o p u l a t i o n  l i v i n g  i n  t h e  co m m u n i ty.  

W h at w a s  a l re a d y  k n o w n : 

Heart fa i l u re has a substantial impact on the qua l i ty of l i fe of patients and 
the i r  fam i l ies.' 4 
The presence of depressive symptoms in patients with heart fa i l u re ranges 
from 25% to 77%. This large variation can be attributed to the subset of 
patients exam ined, and the i nstruments and defin ition of depression used i n  
studies.s 7 
Most resu l ts on qua l ity of l i fe and depress ive symptoms are derived from 
studies i n  which relatively young male hea rt fa i l u re patients a re incl uded 
based on stringent selection criteri a ,  whereas the heart fa i l u re population in  
dai ly c l in ical practice is characterized by a growing number of elderly. female 
patients and patients with several chronic conditions .  

W h at is t h e  a d d e d  v a l u e  of o u r  s t u d y :  

I n  ou r  study, we  examined qua l i ty o f  l i fe a nd  depressive symptoms in  heart 
fa i l u re patients, us ing a l a rge elderly population res id ing in the community, 
matched by age and gender as a control group. Importantly, our c l i n ical 
sample is thought to be representative for patients treated i n  outpatient heart 
fa i l u re c l in ics and the results wi l l  therefore provide greater i nsight into the 
preva lence of depressive symptoms in  this group of patients. This control 
group enabled us to draw conclus ions about the true association of heart 
fa i l u re with depress ive symptoms and qua l i ty of l i fe. Depressive symptoms 
were more present i n  heart fa i l u re patients (39%) than in  the elderly 
control popul ation (21%) . Even when shared symptoms of heart fa i l u re and 
depressive mood were removed from the CES-D questionna i re, 36% of the 
heart fa i l u re patients sti l l  showed depress ive symptoms.  
We also found that  heart fa i l u re patients had a s ign ificantly lower qua l i ty of 
l i fe compared to the control population i n  the other domains of qual i ty of l i fe. 
The la rgest differences in qua l ity of l i fe between patients with heart fa i l u re and 
these elderly people were observed in domains which reAected physical health, 
such as physical functioning, ro le l imitations due to physical functioning, and 
vital ity. 
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General d iscussion 

R e f l e c t i o n  

Symptoms of  hea rt fa i l u re such as fatigue, dyspnoea, cough ing and  s leep 
disturbances have a large impact on the wel lbeing of patients with heart 
fa i l u re. Patients are often l im ited in their abi l ity to perform dai ly activities, 
such as work, household activities or travel.3 Furthermore, their ro le in  the 
fami ly or other socia l  contexts changes and future perspectives are a l tered , 
which might lead to d imin ished qua l ity of ife and depressive symptoms in  
part1cu lar. 
Th1s is re inforced by treatment and l ifestyle recommendations. For exam ple, 
a frequently reported disadvantage of tak ing d iuretics is its l im 1t ing effect on 
social act1v1t 1es.9 
Patients with heart fa i l u re have to adjust to the restrictions of th is d isease 
which occur as phys ical ,  mental and social impa i rments. Not every one is 
capable of adapting to th is  d isease, and this might a lso lead to d im in ished 
qua l i ty of l ife or depress ive symptoms. 

2 .  D e p re s s i v e s y m pt o m s  a n d  l ow q u a l i t y  of l i f e  a r e  m o re 

p r e v a l e n t  i n  f e m a l e  h e a rt f a i l u re p a t i e nt s  a n d  h e a rt f a i l u re 

pat i e n t s  w i t h  c o m o r b i d i t i e s. 

W h at was a l re a d y  k n o w n :  

I n  the general populat ion, a nd  after a Myocard 1a l l nfa rction women are more 
prone to develop depressive sym ptoms than men." " 
Resu lts from studies of the relationsh ip between depressive symptoms and 
demographic and c l in ical characteristics are inconclus ive. •J. 4 
The presence of comorbidities a re common n patients with heart fai l u re and 
contribute both to a greater decl i ne 1n dai ly function·ng and lower wel l  bemg 
and might be related to an  increase in  depressive symptoms .'1 

W h at i s  t h e  a d d e d v a l u e  of o u r  s t u d y :  

I n  ou r  unselected heart fa' l u re populat ion, we found that depress ive 
symptoms were more common in women than ·n men. Furthermore, women 
in our population with heart fa i 1u re had a twofold increased r isk of depressive 
symptoms compared to women l iving in  the commun ity. Factors that were 
independently related to depress ive sym ptoms and gender were age, physical 
health, NYHA functional  class, heart fa i l u re symptoms and the presence of 
chronic obstructive pulmonary d isease. Furthermore, women w1th heart fa i l u re 
a lso showed lower qua l ity of l i fe with respect to physica l function 1ng and 
v1ta l 1 ty compared with men with heart fa i lu re and a lso in  re lation to an age 
and gender matched control group. Depressive symptoms and lower qua l ity 
of l i fe were also associated with comorbid i ty. More than 70% of our heart 
fa i l u re population had two or more chroniC condtt 10ns. A more than th reefold 
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i ncreased r isk of depress ive symptoms was found i n  heart fa i l u re patients with 
comorbid it ies, compared to elderly i n  the commun ity without comorbidities, 
wh i le qua l ity of l i fe was lower on al l components. However, we d id not find an 
independent relationship between depress ive symptoms and other variables 
that were related to d isease severity such as  left ventricular ejection fraction .  

R e f l e c t i o n  

Women 
Depressive symptoms and lower qual i ty of l i fe a re more common i n  women 
than in  men, not only among heart fa i l u re patients but a lso i n  patients after 
myocard ia l  infarction and in the general populat ion. In addit ion, women are 
older when d iagnosed with heart fa i l u re and a re often l iv ing alone at the t ime 
of diagnosis. I t  could be that these women have a l ready been more exposed to 
l i fe events such as los ing a partner. Fu rthermore, women more often reported 
having lower physical functioning,  more insecurity and worth lessness and 
were more l i kely to feel themselves to be a burden to those around them. '6 8 

These factors might resu lt in a greater decrease in qua l ity of l ife and i ncreased 
depress ive symptoms in  women. Another explanation could be that women 
might experience a h igher burden of hea rt fa i l u re due to a tradit ional role 
pattern. Despite having a chron ic i l l ness or reach ing old age, women, more 
than men, cont inue to perform activities rela ted to the household or ca re 
giving and therefore the interference with everyday tasks may be more obvious 
to women than men.8 

Comorbid it ies 
Comorbidities play an i m portant role i n  the qual i ty of l ife of patients with 
heart fa i l u re and especia l ly i n  the relat ionship to depress ive symptoms.'9 The 
medical regimen and l i festyle recommendations for heart fa i l u re patients are 
a l ready very complex. Add it ional treatment and l i festyle recommendations 
which accompany comorbidit ies, can fu rther l im it patients i n  their functional 
capabi l i ties and social fun ctioning, and might i ncrease depressive symptoms. 
The presence of more chron ic d iseases at the same t ime restricts the extent to 
which patients perceive themselves as being i n  control of their d isease. This 
loss of function ing of the body and a more negative view of themselves might 
lead to depress ive symptoms. 
We also found that chronic obstructive pulmonary d isease (COPD) has a 
prominent role as a comorbid condit ion i n  hea rt fa i l u re patients. COPD is a 
common co morbid condit ion present in probably one-th i rd of heart fa i l u re 
patients, but precise data a re lacki ng.'0 However, dyspnoea, whether it is 
a symptom of heart fa i l u re or COPD, is a frighten ing experience d i rectly 
affecting the qual i ty of l ife of heart fai lure patients and may be due to an 
increase i n  depress ive symptoms." 
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General d iscuss ion 

I t  is often thought that the qua l 1ty of l i fe of patients with left ventricu lar 
systol ic dysfunction is lower than patients with preserved left ventricular  
function. However, 1 n  our large heart fa i l u re populat ion, which had a 
considerable number of patients with a preserved systol ic fu nction, we 
showed that patients with heart fa i lu re, independent of left ventr icular systo ic 
funct1on have an  1m pai red qua l i ty of l ife.22 

3. Pat i e n t s  w i t h  s e v e re d e p re s s i ve s y m pt o m s  h a v e  w o r s e  c l i n i c a l  

o u t c o m e s  c o m p a r e d  t o  p a t i e n t s  w i t h o u t  d e p r e s s i v e s y m pt o m s  

W h at w a s  a l re a d y  k n o wn : 

H igher readmission rates, h igher morta l i ty, low qua l i ty of l ife, h igher health 
care ut i l ization and h igher hea lth care costs are known consequences of heart 
fa i I u re. 'l-'9 " 27 

Stud ies reported contradictory resu lts regarding the prospect1ve va lue of 
depress·ve symptoms in re lafon to adverse events . .>B , 

It is suggested that an increase in depress ive symptoms accounts for an  
i ncrease 1 n  readmiss ion rates and morta l i ty in  patients w1th heart fa i l u re.'·'9·li 

However, these studies had smal l  sample s izes and varied in patient 
characteristics, depressive assessment and fol low-up t ime, so no firm 
conclus ions on the association between depression and adverse events can 
be drawn as yet. ' 

W h at i s  t h e  a d d ed v a l u e  of o u r  s t u d y :  

We found that the association between depress ive symptom seventy and 
a combined endpoin t  of heart fa i lu re readmission and a l l-cause morta l 1 ty 
was independent of age and sex but not independent of the number of 
comorbid1ties or NYHA functional  c ass. The r isk of heart fa i l u re readmission 
and morta l i ty after 18 months, : ndependent of age and sex, is h igher 1 n  
patients with severe depress1ve symptoms, com pared with heart fa i l u re 
patients who have no depressive symptoms .  Th·s assoc:ation was also found 
with heart fa i l u re readmission as a separate endpoint, but not  with morta l i ty 
as a separate endpoint. 
Patients with severe depress ive symptoms were readmitted s ign ificantly 
more often than pat1ents without or with moderate depress ive symptoms . 
For patients with depress ive symptoms, independent of the severity of 
the symptoms, the length of hospital stay was s ignificantly longer than for 
patients without depressive symptoms .  
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R ef l e c t i o n  

Why depress ive symptoms i n  patients with hea rt fa i l u re may b e  l i nked to 
adverse events m ight be explained by physiological factors such as lower heart 
rate variab i l i ty (H RV) , i ncreased inflammation and metabol i c  syndrome, or 
behavioural factors such as non- adherence. 

Physiological factors 
Depressive symptoms and adverse events can be i nterl i nked with 
physiological changes in  patients with heart fa i l u re, which might hasten the 
progression of heart fa i l u re and worsen prognosis .J4 Reduced H RV in  both 
heart fai lure patients and patients with depression suggests less protection 
from arrhythmias and might partly account for the deleterious effects of 
depress ive symptoms on prognosis in  heart fa i l u re.  Second ly, i nflammation 
factors a re elevated in  patients with hea rt fa i l u re and in  patients with 
depress ive symptoms. This might contribute to the progression of heart 
fa i l u re and might be predictive of more severe disease and mortal i ty. F ina l ly, 
the metabolic syndrome of both heart fa i lure and depression showed some 
sha red mechan isms,  such as neu rohormonal activation and physiological 
stress, which could i ncrease the r isk of myocard ia l  ischemia and therefore 
m ight be pred ictive of more severe disease and ult imately might  have an 
effect on prognosis . '�l4 11 

Non-adherence 
Another possib le explanation of the relat ion between heart fa i l u re, depressive 
symptoms and adverse events could be a decrease i n  medication adherence 
among heart fa i lu re patients.l8 40 In previous work on the COACH population 
we fou nd that patients with depress ive symptoms perceived sign ificantly 
more barriers to taking medication and changing d iet and fewer benefits 
to medication. Patients with depress ive symptoms also reported fee l ing 
worried when check ing their feet and legs for oedema.9 Schiffer et a l .4' recently 
reported that patients with a d i stressed mood (Type-D) were also reluctant  
to report the i r  heart fa i l u re symptoms to a health care provider. Al l  of these 
personal hea lth care behaviours a re needed for an optimal management of 
hea rt fa i l u re and p revention of deterioration and thereby improving outcomes. 
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General d iscussion 

4 .  H e a rt f a i l u re d i s e a s e  m a n a g e m e nt p r o g r a m m e s  l e d  by a h e a rt 

f a i l u re n u r s e ,  i n  a d d i t i o n  to fo l l ow - u p  by a c a rd i o l o g i st ,  d o e s  

not  r e d u c e  h o s p i t a l i z a t i o n  o r  m o rt a l i t y  i n  a n  u n s e l ected h e a rt 

f a i l u re p o p u l at i o n .  

W h at i s  a l re a d y  k n ow n :  

Disease management programmes have been shown to be effective 
1n reducing morta l i ty and hospital readmiss ions, and lead to potent 1a l  
improvements i n  qua l i ty of l ife and cost savings. 
These programmes varied i n  components and it is not clear which 
characteristics of the programmes a re responsib le for it being effective. 
Substantia l d "fferences in the intensity of these d isease management 
programmes make it d 1 fficult  to draw defin itive conclus ions about the 
effectiveness, optimal  t imtng and frequency of interventions. 
Most of these often nurse led I nterventions were s ingle-centre studies, 
examined small samples and were not developed specifical ly for heart fa i l u re 
patients with depressive symptoms .42 44 

W h at i s  t h e  a d d e d  v a l u e  of o u r  s t u d y :  

From the COACH study, i t  is concluded that add ing either a bas ic o r  and 
intensive nu rse-led heart fa i l u re management programme to the standard 
care of a cardiologist, does not lead to a reduction in readmissions and 
morta l i ty. However, a non-significant but potentia l ly cl in ical ly relevant decrease 
in  a l l -cause mortal i ty as wel l  as shorter, though s l ightly more hospita 1zations 
were seen in  both intervention groups. 

R ef l e c t i o n  

Different explanations can b e  given for the non-significant effect o f  a nu rse·led 
d isease management programme in  th·s unselected heart fa i l u re populat ion. 
F i rst, in  most of the studies i n  which an effect of a d 1sease management 
programme 1S found the control group d1d not receive any structural fol low­
up by a cardiologist, wh i le in our study patients vis ited a cardiologist at least 
tw1ce a year. This could 1mply that parents from the control group were 
managed wel l  enough a l ready, mak ing 1t d 1fficult to fu rther improve outcomes. 
In the intervention grou ps, patients had regu lar  contact with a heart fa i l u re 
nurse, at least every three months. Nu rses cou ld have detected worsening 
hea rt fa i u re at an ea rly stage or new med cal problems, wh.ch might have 
led to prompt ntervent ons and consequently resu lted in  more, but shorter, 
read missions. 
Another explanat 1on could be that the main focus of the Intervention i n  our 
study was on l i festyle changes, whi le opt 1m1z tng med ical treatment by heart 
fa i u re nurses was not prominent. The lat er however, m 1ght be a successful 
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component of a heart fa i l u re d isease management programme.4�46 
A 'one-size-fits-a l l '  intervention does not seem to work 1 n  every health care 
system or for every patient. To date, what constitutes the optimal d isease 
management programme in  heart fai l u re patients is not clearly determined. 
Furthermore, the content of the interventions in  the COACH study was not 
specifical ly developed for patients with depress ive symptoms. Therefore, we 
cou ld not evaluate exactly wh ich components were of specia l  s ignificance to 
patients with depress ive symptoms. However, the COACH study wi l l  provide 
more data to investigate which patients benefited most from a disease 
management programme. Furthermore, in subsequent ana lyses we might be 
able to examine which components are beneficia l  for heart fa i lure patients and 
which are not, as wel l  as  which a re beneficia l  for heart fa i l u re patients with 
and without depressive symptoms. 

C r i t i c a l  ref lect ion on st udy 

pop u l at i o n s  and i n st r u ments 

I n  the previous chapters, methodological considerat ions specific for that 
particu lar  study were described . I n  th is section of critical reflection on some 
methodological issues of th is thesis wi l l  be undertaken. 

A n a l y s e s  

We explored the  relat ionsh i p  between depressive symptom severity and 
outcomes in  a secondary ana lyses sett ing. The COACH study was not primari ly 
designed to investigate the prevalence of depressive symptoms and the 
association between depress ive symptoms and c l in ical outcome: readmission 
and morta l i ty. Hence, the increase in  readmissions and morta l i ty seems to be 
c l in ical ly relevant and is a s ignificant issue for fu rther investigation. 

M e a s u r i n g  d e p r e s s i ve s y m pt o m s  

Our measure ofdepressive symptoms was based on a CES-D score of 1 6  or  
more, which i s  not equivalent to a cl i n ical d iagnosis of depress ion .  H owever, 
previous studies have ind icated that a score of1 6 or more on the CES-D is a 
reasonable approximation of a cl in ical d iagnosis of depression.4N9 Add it ional ly, 
one of the criticisms of us ing the CES-D i n  a sample of hospital ized heart 
fa i l u re patients is the possib le over lap of somatic symptoms of heart fa i l u re 
and depression. It might be possib le that the CES-D not on ly measured 
depress ive symptoms, but a lso ind icated a worsening hea rt condition. 
However, in Chapter 2 we concluded that only two questions assessed the 
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Gene1·a l d1scuss1on 

somatic sym ptoms of depression and when these questions were removed 
from the ana yses, a significant number of heart fa i l u re patients sti l l  reported 
depressive symptoms. 

S t u d y  p o p u l at i o n  

The COACH study 1 s  one of the largest studies i n  the world that eval uates the 
role of advice and counse l l ing in heart fa i l u re patients, in  which a total of 1 ,023 
patients were randomized and fol lowed for 1 8  months. The selection criteria 
for this heart fa i l u re population were broad, result ing in  a populat 1on of elderly 
patients with several comorbid ities and both preserved systol ic function and 
d iastol ic dysfunction. Our heart fa i l u re population is representative of the 
heart fa i l u re population seen in c l in ical practice and outpatient departments 
and resu lts can be genera l ized to the c l 1 n 1ca l  heart fa i l u re populat ion. In the 
study in which qua l ity of l i fe was described in  the heart fa i l u re population and 
a comparable elderly population, the two populations were matched by age 
and gender. This enabled us to make valid comparisons between patients and 
a reference group regard ing qua l ity of l ife and depressive symptoms. It a lso 
enabled us to draw firm conclus1ons on the impact of heart fa i l u re on qua l ity 
of l i fe and depressive symptoms. 

I m pl icat i ons  for pract ice 

Att e n t i o n  a n d  i d e nt if i c a t i o n  

There i s  a lack o f  attention paid to depression in  the medical commun ity at 
large and in relation to heart fa i l u re patients in  part icular. This is confirmed 
by the observation that recogn ition and treatment of depression in  heart 
fa i l u re patients is not addressed. in the cu rrent Dutch multid isc ip l inary 
guidelines.'c·" Findings from this thesis underl ine the importance of attention 
to and identification of depressive symptoms in heart fa i l u re patients as the 
prevalence is h igh and the impact on qual i ty of l ife and outcomes cons iderable. 
Indeed, it i s  difficult to recognize depressive symptoms in  the context of 
a medica i l lness because some symptoms of depression are s imi lar  to 
increas ing heart fa i l u re. Both pat1ents and physicians may attr"bute depressive 
symptoms to the medical condition rather than i ndependently to an underlying 
mood d"sorder, which might lead to difficult ies 1 n  recognizing and adequately 
treati ng depressive symptoms in  patients w1th heart fa i l u re .J4 In future 
guidel ines th1s top1c needs to be addressed and health care providers should 
be tra·ned to recognize depress1ve symptoms in  heart fai lu re patients. They 
should a lso be aware of an increased prevalence of depressive symptoms, 
particu larly in  women and i n  patients with more comorbidities. 
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Scre e n  f o r  d e p r e s s i v e  s y m p t o m s  

I t  is recommended that routine screen ing for depress ive symptoms among 
patients with heart fa i l u re be undertaken in  heart fa i l u re c l in ics. To prevent a 
t ime consuming and compl icated approach, we suggest a stepwise approach. 
By asking the two questions mentioned below (derived from the ma in  
symptoms of depressive d isorder as defined by the DSM-IV) , health ca re 
providers discern the mental health status of heart fa i l u re patients. 

1 .  Duri ng the past month, h ave you often been bothered by feel ing down, 
depressed or  hopeless? 

2. During the past month, have you often been bothered by l i ttle interest or  
pleasure i n  doing th ings?�' 
If patients answer positively, then a questionna i re which focuses on 
other depress ive symptoms should be admin istered, such as  the CES-D 
for instance, or in  the case of the elderly the Geriatric Depression Scale. 
If patients have a score that indicates they a re at h igher r isk of c l in ical 
depression, a d iagnostic in terview should be undertaken to estab l ish a 
d iagnosis of depression. 

Treat d e p re s s i v e s y m pt o m s  

Under-d iagnosis a n d  under-treatment o f  depressive symptoms in  heart fa i l u re 
patients remains a constant problem. j ust a sma l l  number of heart fa i l u re 
patients with psychological d istress see a mental health professional or are 
prescribed antidepressants (7.9%) .53.54 Our  resu l ts confirmed these findings 
in  that only 1 2% of the hea rt fa i l u re patients with depress ive symptoms had 
antidepressant medication.ss To further optimize care for heart fa i l u re patients 
with depress ive symptoms, it is important to treat this group accord ing to the 
establ ished guidel ines. 

I nt e g rat i o n  w i t h  h e a rt f a i l u re reg i m e n  

Although non significant, an important finding o f  th is thesis was the potentia lly 
c l in ica l ly relevant reduction in  morta l i ty and a s l ight increase in the number 
of hospital izations with a shorter duration i n  patients with heart fa i l u re, 
due to the support of heart fa i l ure nu rses and care by the cardiologist. This 
impl ies that a mu lt idiscipl i nary approach could p lay an important role in  the 
treatment of heart fa i lu re patients. In particu lar, the heart fai lu re nurse may 
have an important role to play i n  the care of heart fa i l ure patients, coord inat ing 
several medical and l ifestyle recommendations offered by d iverse medical 
professionals ,  as wel l  as acti ng a case manager. To support patients in 
managing their d isease by improving self-efficacy and self-control might have 
positive consequences for treatment adherence, health-promoting behaviour 
and qua l ity of l i fe and m ight prevent or reduce depressive symptoms. 
Furthermore, the strength of heart fai lu re nurses is  their holistic approach 
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and easy accessibi l i ty. Discussing qual ity of l i fe and more specific mental 
health issues, can help in  the detection of problems at an early stage, and 
might prevent depressive symptoms. I n  addit ion, some interventions may be 
considered at this early phase such as education and providing advice to and 
reassu rance for the patient and their partners or key fami ly members.'6 
In the context of the mu lt id iSC ip l i nary approach found in most heart fa i l u re 
c l in ics ,  heart fa t lu re nu rses can a lso p lay an  i m portant  role  in referral to a 
c l i n ica psycho logist or a psychiatrist. Another approach might be to inc lude 
a psych Iatric nu rse or nu rse practit ioner i n  the heart fa l u re management 
team,  wh ch might enhance ea rly identification and treatment of depress ive 
symptoms. 
Recently, the Nether lands Heart Foundation recognized the importance of 
psychosoci a l  aspects i n  the care of patients with heart fa i l u re .  I n  2006 they 
publ ished a report on the psychosoci a l  ca re of patients with heart di sease in 
general a nd patients with heart fa i l u re spec1fical ly. I n  th ·s report, l i m itat ions 
and changes in future perspectives due to the d isease, psychosoc1al 
problems, psychopathology, prob ems involving pa rtners and I ntervent ions 
are described. The recommendafons at the end of th is report wi l l  be used to 
develop a new programme cal led 'Hea rt for people' which a ims to improve 
the psychosoci a l  care of patients with heart d 1sease. This is a step forward 
in the development of good qua l 1ty of ca re for patients w th heart fa i l u re and 
depress ive symptoms. 18 

I m pl i cat ions  for f ut u re research 

Crit1cal reflections on populations and i nstruments have been made and 
several suggestions to improve treatment and care of hea rt fa 1 lu re pat1ents 
with depress 1ve symptoms have been described . From this ·nformat lon the 
fol lowing suggestions for future research can be formu lated. 

Re l at i o n s h i p  betwe e n  d e p re s s i ve s y m p t o m s  a n d  h e a rt f a i l u re 

Using longitud ina l  research, t is important to fu rther un ravel the com plex 
i nterplay between depress ion and heart fa i u re in elucidatmg the physiological 
or  behavioural mechan isms by which depress ive symptoms cause poor 
outcomes. Furthermore, fu rther study of the course of depress ive symptoms 
during  follow-up is  required. because i t  i s  possible that sustained depressive 
symptoms, have a greater impact on c l in ica l  outcome than I ncidental 
depress ive symptoms. 
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Eff e c t i ve i n t e r ve n t i o n s  

Disease management p rogrammes for hea rt fa i l u re patients m ight need to 
develop a specific approach for patients with depress ive symptoms. It might 
be worthwhi le to examine which components i n  existi ng d isease management 
programmes work well in  these vulnerable patients .  F ind ing optimal  
interventions for depress ive heart fa i l u re patients is sti l l  a cha l lenge and needs 
ca refu l  evaluat ion. Recently we learned from the Myocard ia l  I n farction and 
Depression l n terventional Tria l  (M I N D- IT) that antidepressant treatment 
did not improve card iac prognoses compared to the 'care as usual' in which 
patients were not informed about their research d iagnosis and addit ional 
psychiatric treatment was not offered .s9 Also, cognitive behavioural treatment 
combined with antidepressant medication has not been proven to decrease 
the risk of a l l-cause morta l i ty and reinfa rction in  patients with myocard ia l  
i nfarction and depression .6o Although both studies were performed on 
myocard ia l  patients, they teach us how difficult it is to effectively treat 
depress ion in cardiac patients. 
A possib le d i rection that could be taken, is a tai lored intervention with 
attention to adherence, effective coping strategies and cognitive behavioural 
therapy.6 

I n st ruments  

I t  would be usefu l  to reva l idate the cut off scores used to define patients with 
hea rt fa i l u re who are at risk of c l in ical depressions. I t  might wel l  be the case 
that a substantial portion of the i ncrease in depressive symptom scores i n  
heart fa i l u re patients does not d i rectly correspond with t he  increased r isk 
of depression but rather represents an e levation of less specific depressive 
symptoms.  

To conclude, i n  th is  thes is  we gained more ins ight  i nto the qual ity of l ife 
and the prevalence, related variables and the prognostic value of depress ive 
symptoms in an unselected heart fa i l u re populat ion. The thesis stressed the 
importance of address ing th is topic in  future gu idel i nes and the important 
role of health care providers, in  particu la r  hea rt fa i l u re nurses and physic ians,  
in recognizing, identifying and treati ng depressive symptoms. Special 
attention must be paid to fema le heart fa i l u re patients and heart fa i l u re 
patients with comorbidities. 
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S u m m a ry 

This thesis is written as part of the COACH trial (Coordmating study evaluatig 
Advis ing and Counsel l i ng in Heart Fa i l ure) . All chapters except chapter 2 used 
data from the COACH tria l .  The COACH study is a randomized mu lti-centre 
tnal on the effects of advis ing and counse l l ing m heart fa i l u re patients. 
The number of patients with heart fa i lu re is rising. This increase is, due, inter 
alia, to the improvement in medical techn 1cal care and treatment options for 
patients with cardiovascu lar d 1seases, with the result that more pat1ents with 
a heart disease wi l l  survive and l 1ve longer. In addition, the population of the 
Western world is 'aging' and more people wil l develop card iovascu lar d iseases 
among them is heart fa i lure. 
Heart fa i l ure is defined as a complex of symptoms and complamts as a result  
of a fa i l ing pump1ng capacity of the heart. Patients w1th heart fai lure often 
suffer from breathlessness or fatigue, either at rest or dunng exertion, and for 
oedema. These symptoms have a major 1m pact on the da i ly lives of pat1ents. 
In addition, treatment, l i fe-style changes and insecure prognosis have a major 
influence on the1r qua 1ty of ife and depress1on or depressive symptoms can 
develop. Depress ive symptoms are often described among patients suffering 
from a chronic cond1tion and are also present in pat1ents w·th heart fa i lu re. 
Studies m patients with heart fai lure suggest that the presence of depress ive 
symptoms IS associated with an mcrease in readmission and morta l ity rates 
and is therefore seen as an 1mportant problem. 
Thus far no sufficiently l a rge studies, with a relatively unselected sample of 
heart fa i lu re patients, are avai lable that examine the relationsh ip between 
depressive symptoms and demographic and c l in ical characterist cs .Very few 
studies have been performed yet, that exam1ne the relationship between 
depressive symptoms and outcomes in terms of readm1ss1on and mortality i n  
large, for dai ly c l inical pract1ce representative groups of heart fa i lu re patients. To 
reduce readmissions and mortality international stud1es have been performed 
to examine different disease management programmes. To date, the most 
optimal way of advis ing and counsel l i ng m patients with heart fa i l u re so as to 
reduce hosp1tal admiss1on and mortality remained largely unclear. 
The following a 1ms for this thesis were formulated . To describe: 

1 .  the preva lence o f  qual ity o f  l i fe a n d  depressive symptoms in  heart fa i l ure 
patients compared with an age and gender matched population of community 
dwel l ing elderly 

2. the associafon between depressive symptoms and demographic and cl in ica l 
variables in patients with heart fa i l u re 

3 - the prognostic value of depressive symptoms on cl i n ical outcome in patients 
with heart fa i l ure 

4· the effect of heart fa i l u re management programmes on c lm 1cal outcome m an 
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unselected heart fa i l u re patient population. 
In Chapter 1, general i ntroduction, the background and concepts of this thesis 
are described . Chapter 2 presents a study of the measurement of qua l ity of 
l ife i n  heart fa i l u re patients. I n  this study the relationsh ip  between a one-item 
qual i ty of l i fe instrument ( Ladder of Life) and a mult i ple-item questionna i re 
(the M innesota Living with Heart Fa i l u re Questionnaire: M LwH FQ) is 
determined. Data from 231 patients with heart fa i l u re from the Rijn land 
Hospital i n  Leiderdorp were gathered and analysed. The resu lts show that 
a l though both qua l ity of l ife measurements correlate, there is a large variat ion 
in  the M LwH FQ scores i n  patients who score relatively low as wel l  as relatively 
h igh on the Ladder of Life. From the resu lts i t  can be concluded that a l though 
the Ladder of Life and the M LwH FQ do correlate, they do not seem to be 
interchangeable. The one-item instrument can give c l in ic ians and researchers 
important information on how patients assess their qua l ity of l ife in a global 
score, but a more detai led description of physical and emotional aspects of 
qua l ity of l ife can be obtained by the M LwH FQ. In the COACH (Coordinat ing 
Study evaluating Outcomes of Advis ing and Counsel l ing in  Heart Fa i l u re) 
study, the resu l ts of which wi l l  be d iscussed later in this thesis, instruments 
with both one-item and mu lt ip le items have been used to describe the quality 
of l ife of patients with heart fa i l u re. 
The qua l ity of l i fe of patients with heart fa i l u re often involves comparison with a 
normative healthy population. However, older people often suffer from several 
chronic condit ions and most have faced age-related l i fe events. This might 
affect their qua l ity of l ife and psychosocial status and therefore a group of 
elderly hea rt fai lu re patients is not necessarily comparable with a healthy elderly 
population. In Chapter J, the impact of heart fa i l u re on the qua l ity of l i fe and 
depress ive symptoms of patients from the COACH study is compared with the 
qua l ity of l ife and depressive symptoms of a Dutch population of communi ty 
res id ing elderly. Both groups, 781 COACH patients and 781 elderly with diverse 
chron ic condit ions, were matched on age and gender. The results showed 
that more than one-th i rd (39%) of patients with heart fa i l u re had depressive 
symptoms compared to 21% of the elderly. Qual ity of l i fe was significantly 
impa i red on a l l  d imensions of the RAN D-36 and the Ladder of Life i n  patients 
with heart fa i l u re when compared with elderly without heart fa i l u re, and is in 
women more impa i red than in  men. The substantial impact of heart fa i l u re is 
most pronounced in  the domains that reflect physical health ,  such as physical 
functioning, role l im i tations due to physical function ing and vital ity. This study 
also showed that the qua l ity of l ife of patients and elderly with co-morbid 
conditions is more impa i red and depressive symptoms a re more often present 
when compared to the groups without or with one chronic condit ion. I t  can be 
concluded that the burden of heart fa i lu re has a negative impact on the qua l ity 
of l i fe, and women and elderly with comorbid condit ions are at higher risk. 
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Summary 

Depress1ve symptoms a re relatively common in pat1ents with heart fai l u re. 
On the one hand this can be due to the impact of the d isease, on the other 
hand it can be related to the shared symptoms of heart fa i l u re and depression 
such as fatigue, sleeplessness, loss of appetite, feel i ngs of worth lessness 
and loss of energy. As far as we a re aware, only a few stud1es have exam1ned 
the relationship between demographic and c l in ical vanables and depressive 
symptoms. Chapter 4 therefore describes the re lationsh ip  between depress1ve 
symptoms (assessed by the Center for Epidemiologic Studies Depression 
Scale: CES-D) and demographic and c lm ica factors and the relationsh ip 
between depressive symptoms and symptoms of heart fa i l u re (assessed by an 
interview with patients with heart fai lure) . Depressive symptoms were present 
in  41% of 572 patients with heart fa " lure. When somatic items that were present 
in  both the CES-D questionna i re and the interview questions (loss of appetite 
and sleeplessness) were removed from the CES-D quest1onna 1 re, 36% of the 
heart fa i lu re patients sti l l showed depressive symptoms. More women (45%) 
than men (36%) reported depress ive symptoms but no differences were 
found between patients with and w1thout depress ive symptoms accord ing to 
age, l iving alone or education level. In this study, no differences were found 
between pat1ents with and without depressive symptoms accord ing to the left 
ventricular ejection fraction, NYHA classification, etiology, duration of heart 
fa i lure, and the number of comorb1d1t ies. The results showed that women 
with heart fa i l u re, heart fa i l u re patients w1th COPD, and heart fa i lu re patients 
with compla ints about s leeplessness and loss of appet1te reported depressive 
symptoms more often than patients without these characten stics . 
From studies i n  the general population it is known that women a re more prone 
to develop depressive symptoms than men and that women and men d iffer 
i n  the way they cope w1th d iseases. Chapter 5 describes the determ inants of 
depressive symptoms in heart fai lure men and women separately. In 582 heart 
fai lu re men and 339 heart fa i l u re women, the demographic factors related to 
depressive symptoms m men and women are age and phys1cal health. In both 
men and women it  is shown that depressive symptoms are related to more 
heart fa i lu re symptoms. In women it  is also shown that NYHA functional  class 
and COPD are associated with depress1ve symptoms. After describing the 
resu lts of the prevalence and determ inants of depressive symptoms, in  Chapter 
6 the relationship between depressive symptoms and outcomes i n  terms of 
readmission and mortal i ty is examined. The data of 958 patients with hea rt 
fa i lu re from the COACH study were ana lysed. I n  total ,  39% of the patients 
showed depressive symptoms (CES-D � 1 6 ) ,  of whom 200 (21%) patients 
had severe depress1ve symptoms (CES·D <J: 24) . During the 1 8-month fol low 
up study, 40% of 958 patients were readmitted for heart fa i l u re or died from 
one cause or other. I n  the group of patients with severe depressive symptoms 
this was 45%. Having severe depress ive symptoms was a risk factor for the 
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combined endpoint of heart fa i l u re readmission and mortality independent of 
age and sex (H R 1 -32, 95% C l 1 .03-1 .69; p=o.o3) .  This was not independent of 
NYHA functiona l  class and the number of comorbid ities. Furthermore, patients 
with severe depressive symptoms had more and longer hospital admissions 
when compared with patients without or  with mild depressive symptoms. 
This thesis a lso examined whether a general nu rse leading the intervention, 
which was not specifical ly designed for patients with depressive symptoms, 
was effective in  reducing readmission and morta l i ty in heart fa i l u re patients. 
Chapter 7 presents the resu lts of the COACH study. In this study, two 
i nterventions that differed in intensity (basic s upport versu s  intensive support 
by a heart fa i lu re nurse) were compared to a 'care as usual '  group (vis i t  to 
the cardiologist) . It was hypothesized that interventions inc luding advising 
and counsel l i ng by a heart fa i l u re nurse affect morbidity and morta l i ty during 
an 1 8-month fol low-up. I n  tota l ,  1 ,023 patients from 1 7  hospita ls ,  who were 
discharged after hospital ization were studied. Dur ing the 1 8  months, 40% 
of the patients were readmitted for heart fa i l u re or died: 42% in the 'care as 
usual ' ,  41% i n  the basic i ntervention and 38% i n  the intensive intervention. The 
results showed that neither the basic nor the intensive i ntervention led to a 
s ignificant reduction i n  heart fa i l u re readmission or morta l i ty when com pared 
to fol low-up  by the cardiologist. However, a non-significant but potentia l ly 
c l i n ical ly relevant decrease in a l l -cause morta l i ty as wel l  as shorter, though 
s l ightly more hospital izations were seen in  both intervention groups. The 
number of days in hospital or  died in the 'care as usua l '  group was in total 
39.960. This was 1 5% lower in  both the intervention groups, but the difference 
is not statistica l ly s ignificant. 
F ina l ly in  Chapter 8, the most important find ings of this thesis are summarized 
and d iscussed, inc luding impl ications for da i ly practice and fu rther research. 
This thesis has provided more insight in to d ifferent aspects of the qua l ity 
of l ife of patients with heart fa i l u re. Our attention was specifica l ly drawn 
towards the prevalence, determinants and prognostic value of depressive 
symptoms in a relatively unselected heart fai l u re patient population. For dai ly 
c l i nical practice it is impo rtant that depressive symptoms are recogn ized, 
identified and treated according to the establ ished guidel i nes. Furthermore, it 
is important that healthcare providers are aware of an increased prevalence of 
depressive symptoms in patients with heart fa i l u re, particularly in women and 
i n  patients with more comorbidities (such as COPD) .  It is recommended that 
depress ive symptoms be routi nely screened for to enhance ea rly recognit ion 
and treatment of depressive symptoms. This thesis argues that th is subject be 
addressed in  the cu rrent mult idiscipl i nary guidel i nes and for a mult idiscip l inary 
approach to patients with heart fa i l u re. 
In the near future i t  wi l l  be i m portant  to further un ravel the complex i n terplay 
between heart fa i l u re, depressive symptoms and consequences in  terms of 
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Summary 

readmission and morta l i ty. Mechanisms, both physiological and behavioural , 
by which depressive symptoms cause poor outcomes must be el ucidated by 
longitud ina research. Stud1es are needed to find optimal in terventions for heart 
fa i lure patients with depressive symptoms. F ina l ly, it wi l l  be usefu l  to re-va l idate 
cut-off points in  measurement mstruments used for depressive symptoms to 
define patients with heart fa i l u re at risk of depressive symptoms . 
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Samenvatt i ng  

Dit proefschrift is geschreven i n  het kader van het COACH (Coordinat ing 
study eva luat ing Outcomes of Advis ing and Cou nsel l i ng in  Heart Fa i l u re) 
onderzoek. Het COACH onderzoek is een gerandomiseerd mu lti-center 
onderzoek naar  de effectiviteit van voorl icht ing en begele id ing bij patienten 
met hartfa len.  Ai le hoofdstukken met u itzondering van hoofdstuk 2,  z ijn  
gebaseerd op gegevens u 1 t  d ' t  onderzoek. 

Het aanta l  patienten met ha rtfalen neemt toe als gevolg van onder andere 
verbetenngen in de behandel i ngsmogel i jkheden voor patienten met hart-
en vaatziekten ,  waardoor meer patienten Ianger Ieven met een hartz1ekte. 
Daarnaast is de vergriJzing van de a lgemene bevolk ing in  de Westerse wereld 
een factor die leidt tot een grotere prevalentie van men sen met hart- en 
vaatz1ekten en daardoor ook van pat1enten met hartfalen. 
Hartfalen wordt omschreven a ls  een complex van kl achten en versch 1 jnselen 
ten gevolge van een tekortschietende pompfunct .e van het hart. H 1erdoor 
ontstaan symptomen a ls kortademighe1d b 1j I ichte inspanning of zelfs m rust, 
vermoe1dhe1d, vochtretentie en oedemen. Deze symptomen hebben een grote 
impact op het dagel ijkse Ieven van de patient. Maar ook de behandel ing, de 
versch il lende leefregels en de onzekere toekomstverwachting be'invloeden 
de kwal i teit van even van pat ienten met hartfa len en kunnen leiden tot 
depressie of depress ieve symptomen. Depress1eve symptomen worden vaak 
gesignaleerd bij patienten met chronische aandoen ingen en komen ook voor 
bij patienten met hartfa len . Onderzoek bij pat1enten met ha rtfalen heeft Iaten 
zien dat het hebben van depressieve k lachten samenhangt met een toename 
van het aantal heropnames en sterfte en depress1e wordt daarom gezien a ls 
een belangrijk probleem. 
Tot op heden is er nauwel i jks onderzoek gedaan naar de re latie tussen 
depressieve sym ptomen en demografische en k l i n ische variabelen in 
grote en voor de k l i n ische prakti;k representatieve groepen patienten met 
hartfa len.  Ook naar de relatie tussen depressieve symptomen en het aantal 
heropnames en sterfte is wein ig onderzoek gedaan .  Om heropnames en 
sterfte te verminderen is nat 1onaal en internationaal onderzoek verricht naar 
versch i l lende zorgin itiatieven .  Echter eendu idig bewiJS voor de effectivite1t 
( in de zin van heropnames en over l ijden) van deze zorgin it iatieven en m 

het bijzonder het geven van voorlichtmg en begele id 1ng aan patienten met 
hartfa len ontbreekt nog. 
In dit proefschrift z'jn de volgende vier doelste l li ngen geformuleerd: 
Het beschriJven van de kwa liteit van Ieven en depress ieve symptomen van 
patienten met hartfalen en het vergelijken ervan met de kwaliteit van Ieven en 
depressieve symptomen van een populatie van zelfstandig wonende ouderen. 
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2 .  Het onderzoeken van het  verband tussen depress ieve symptomen en 
demografische en k l i n ische kenmerken bi j  patienten met hartfa len .  

3 - Het besch rijven van de prognostische waarde van depressieve symptomen 
voor heropnames en overl i jden bij patienten met ha rtfa len.  

4· Het vaststellen van het effect van zorgprogramma's voor patienten met 
hartfalen op heropnames en overl i jden. 
I n  hoofdstuk 1 ,  de a lgemene introductie, worden de aan le id ing en een aanta l  
centra le begr ippen van dit proefschrift toegel icht. Hoofdstuk 2 beschrijft een 
onderzoek naar het meten van kwa l i teit van Ieven. Het betreft een onderzoek 
naar de relatie tussen een meetinstrument voor de a lgemene kwa l i teit van 
Ieven met een item (Ladder of Life) en een meetinstrument voor kwaliteit 
van Ieven met meerdere ziekte-specifieke items (M innesota Livi ng with 
Hea rt Fai l u re Questionnaire-MLwH FQ) . Er  is gebru ik  gemaakt van gegevens 
van 231  patienten met hartfalen u i t  het  R i jn land ziekenhu is  i n  Leiderdorp. 
Het onderzoek laat zien dat de u i tkomsten van beide meet instrumenten 
correleren, maar  dat er een grote variatie is i n  scores op de M LwH FQ bij 
zowel patienten met een I age score op de Ladder of Life als bij patienten met 
een hoge score op de Ladder of Life.  De resu l taten van dit onderzoek lei den 
tot de conclus ie dat, ondanks de relatie die er tussen beide instrumenten 
bestaat, deze instrumenten n iet u itwi sselbaar zi jn .  Het meetinstrument 
met een item (Ladder of Life) geeft belangrijke informatie aan a rtsen en 
onderzoekers over hoe patienten hun  kwa l iteit van Ieven weergeven in  een 
globale score. Een meer gedeta i l l eerde beschrijvi ng van de impact van de 
ziekte op fysieke en mentale domeinen van kwal iteit van Ieven kan worden 
verkregen met behu l p  van de M LwH FQ. In het COACH onderzoek zijn zowel 
meetinstrumenten met een item, a ls  meeti nstrumenten met meerdere en 
ziekte-specifieke items meegenomen om de kwal i teit van Ieven van patienten 
met hartfalen te beschrijven .  

De kwal i teit van Ieven van patienten met  ha rtfalen wordt vaak  vergeleken 
met die van gezonde mensen uit de samenleving. Dit l i jkt een onterechte 
vergel i jk ing. l mmers oudere mensen hebben vaak een of meer chronische 
aandoen ingen en hebben veela l  versch i l lende ' l i fe events' meegemaakt, 
welke hun  kwal i teit van Ieven beTnvloed kan hebben. Hoofdstuk 3 vergel i jkt 
de kwal i teit van Ieven en depressieve symptomen bij patienten met hartfalen 
(u i t  het COACH onderzoek) met de kwaliteit van Ieven en de prevalentie van 
depressieve symptomen i n  een groep zelfstandig wonende ouderen u i t  de 
Nederlandse samenleving. Deze groep vormt een representatieve afspiegel ing 
van (gezonde en n iet gezonde) ouderen u i t  de samenleving. De twee groepen, 
een groep van 781 COACH patienten en een groep van 781 ouderen u i t  de 
N ederlandse samenleving zijn gematched op leeftijd en geslacht. Uit de 
resu l taten van dit onderzoek b l ij kt dat ru im een derde (39%) van de patienten 
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met hartfalen depressieve k lachten heeft, terwijl d't bij 2 1% van de ouderen 
werd gemeten. De kwaliteit van Ieven op aile domeinen van de RAN D-36 en 
op de Ladder of Life, was s ign ificant lager bij de patienten met hartfalen in 
vergel i jk ing met de ouderen zonder hartfalen. Verder geldt over het a lgemeen 
dat de kwaliteit van Ieven van vrouwen lager is dan de kwaliteit van Ieven van 
mannen, ongeacht de ziekte. De impact van hartfalen is het sterkst op de 
domeinen die de fysieke gezondheid weergeven ,  zoals het fysiek functioneren, 
rolbeperkingen ten gevolge van het fysiek funct1oneren en vital iteit. De 
kwaliteit van Ieven van patienten met hartfalen of van ouderen met meerdere 
chronische aandoen mgen is sign'ficant lager in vergel i Jking met mensen 
zonder of met slechts een chron 1sche aandoen ing. Ook komen depressieve 
symptomen s ign ificant vaker voor bij mensen met meerdere chronische 
aandoen ingen. Geconcludeerd kan worden dat hartfalen negatieve gevolgen 
heeft voor de kwaliteit van Ieven. Daarnaast blijken vrouwen en ouderen met 
meerdere ch ron ische aandoeningen extra kwetsbaar. 

Depressieve symptomen worden vaak geconstateerd bij patienten met 
ha rtfalen. Enerzijds komt dit door de impact van de ztekte, anderZIJdS kan 
dit ook komen door de overeenkomsten in symptomen van hartfalen en 
symptomen van depressie, zoals vermoeidheid, slapelooshe1d, verminderde 
eetlust, het gevoel van nutteloos zijn en futloosheid. Er is tot nu toe wein ig 
onderzoek gedaan naar demografische en k l in ische factoren die verband 
houden met depress ieve symptomen. Hoofdstuk 4 beschrijft de relatie 
tussen depressieve symptomen (gemeten met behu lp  van de Center 
for Epidemiologic Studies Depression Scale :  de CES-D vragen lijst) en 
demografische en klm ische factoren . Daarnaast is de relatie tussen depress ieve 
symptomen en symptomen van hartfalen (ge'inventariseerd middels een 
interview bij patienten) onderzocht. Bij 41% van de 572 onderzochte patienten 
met hartfalen zijn depress ieve symptomen (CES-D <!: 1 6) gemeten. Wanneer 
somatische symptomen, d ie worden u itgevraagd in  de vragenl i jst voor 
depressieve symptomen als ook in het interview naar symptomen van hartfalen 
(verminderde eetlust en s lapelooshe1d) ,  worden verwijderd, wordt nog bi j  36% 
van de patienten depressieve k lachten gemeten. Meer vrouwen (48%) dan 
mannen (36%) bl i jken depress ieve symptomen te hebben . Er IS geen verschi l  
gevonden tussen patienten met en zonder depress ieve k lachten met betrekking 
tot leeftijd, al leenwonend ziJn of opleidingsn 1veau .  Ook zijn er in  dit onderzoek 
geen verschi l len gevonden tussen patienten met en zonder depressieve 
symptomen met betrekking tot l i nker ventrikel ejectie fractie, NYHA klasse, 
oorzaak en duur van ha rtfalen en het aantal andere aandoenmgen . Vrouwen 
met hartfalen, patienten met hartfalen en COPD, patienten met hartfalen en 
klachten van s lapeloosheid en verminderde eetlust hebben vaker depressieve 
symptomen dan patienten met hartfalen zonder deze kenmerken. 
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Vanu i t  onderzoek in de a lgemene populat ie is bekend dat depress ieve 
symptomen vaker voorkomen bij vrouwen dan bij mannen en dat vrouwen 
en mannen verschi l lend omgaan met ziekte. Hoofdstuk 5 beschrijft de 
factoren die samenhangen met depress ieve symptomen bij mannen en 
vrouwen afzonderl i jk . I n  een hartfalen populat ie van 582 mannen en 339 
vrouwen bl i jkt dat het voorkomen van depressieve symptomen bij zowel 
mannen als vrouwen samenhangt met leeftijd en de fysieke gezondheid. Ook 
hebben zowel vrouwen a ls  mannen met meerdere symptomen van hartfalen 
vaker depressieve symptomen. Bij vrouwen b l ijkt dat NYHA klasse en de 
aanwezigheid van COPO verband houden met depressieve klachten, terwijl d i t  
b i j  mannen n iet het  geval i s .  

Nadat  de prevalentie van depressieve symptomen is onderzocht, evena ls 
factoren die h iermee samenhangen, behandelt hoofdstuk 6 de relat ie tussen 
depress ieve klachten, heropnames en mortal iteit. Er is gebru ik  gemaakt van 
gegevens van 958 patienten met hartfa len u i t  het COACH onderzoek. In 
totaal geeft 39% van de patienten depressieve symptomen (CES-02:1 6) aan .  
Van deze groep heeft 2 1% (200 patienten) ernstige depressieve symptomen 
(CES-02:24) . Oaarnaast is 40% van de 958 patienten b innen 1 8  maanden 
heropgenomen of overleden. I n  de groep patienten met ernstige depressieve 
symptomen was d i t  45%. 
Het ris ico op heropname en overl i jden bl i jkt voor patienten met ernstige 
depress ieve symptomen groter te zijn dan voor patienten zonder depressieve 
symptomen, ongeacht hun  leeftijd of geslacht. Oit r is ico hangt bij patienten 
met hartfalen en depressieve symptomen echter wei sa men met een hogere 
NYHA klasse en het hebben van meerdere chronische aandoen i ngen. Verder 
worden patienten met ernstige depressieve symptomen s ignificant vaker en 
Ianger heropgenomen vergeleken met patienten zonder of met mi lde (CES-0 
tussen 1 6-24) depressieve symptomen. 

Heeft een a lgemene i n terventie, d ie weliswaar n iet specifiek is toegesneden 
op patienten met depressieve symptomen, effect op heropnames en 
mortal iteit? Hoofdstuk 7 beschrijft de u i tkomsten van het COACH onderzoek. 
In dit onderzoek zijn twee versch i l lende interventies (bas iszorg en i ntensieve 
zorg door een hartfa lenverpleegkundige) vergeleken met zorg zoals d i t  i n  
Nederland gebruikel i jk is (controle bij de cardioloog) . Verondersteld werd 
dat voorl ichting en begeleid ing door ha rtfa lenverpleegkundigen effect heeft 
op zowel het aantal heropnames voor hartfalen a ls  op morta l iteit gedurende 
18 maanden. I n  totaal z i jn 1 023 patienten met hartfalen uit  1 7  Nederlandse 
ziekenhu izen gerandomiseerd en hun gegevens zijn geanalyseerd. In de 
periode van 18 maanden is 40% van de patienten heropgenomen voor 
ha rtfalen of overleden: 42% in de controlegroep, 41% in de groep met de 
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minder i ntensieve en 38% i n  de groep met de meest i ntensieve begeleiding. 
Beide vormen van voorl icht ing en begeleid ing hebben geen s ignificant effect 
op het reduceren van heropnames en morta l iteit in vergel i jk ing met de 
controlegroep. Er i s  wei een relevante, maar n iet s 1gnificante reductie in sterfte 
gevonden. Daarnaast is er een kleine st i jging in het aanta l  heropnames, d ie 
echter wei korter duren. Het totale aanta l  dagen dat patienten opgenomen 
zij n geweest of overleden zijn gedurende 18 maanden, is in  de controle groep 
39.960. In beide interventiegroepen is dit aantal 1 5% lager, maar dit versch i l  is 
n iet statistisch s ignificant. 

In hoofdstuk 8, tenslotte, worden de resu ltaten van dit proefschrift besproken 
waarbij aanbevel ingen voor de praktij k en voor verder onderzoek worden 
beschreven. Het proefschrift geeft meer inzicht 1n de kwal ite1t van even van 
patienten met hartfa len.  Specifieke aandacht is u i tgegaan naar de prevalentie, 
samenhangende factoren en de prognostische waarde van depressieve 
symptomen bij een relatief ongeselecteerde groep pat1enten met hartfa len .  
De relevantie van het onderzoek voor de dagel ij kse praktijk is dat depress ieve 
symptomen bij patienten met ha rtfalen worden erkend, herkend en behandeld 
volgens de bestaande richtl i jnen. Verder is het belangrijk dat hu lpverleners a lert 
zi jn op patienten met ha rtfalen die een verhoogd nsico hebben op depress1eve 
symptomen, zoa l s  vrouwen en patienten met a ndere aandoeningen  naast het 
hartfalen (bijvoorbeeld COPD) . Het routinematig screen en van patienten met 
hartfalen op symptomen van depressie kan bijdragen aan het op ti jd herkennen 
en behandelen van deze symptomen. Dit  proefschrift pleit daarom voor het 
opnemen van het onderwerp depressie in  de mult idiscip l i na ire richtl i jnen 
voor de d iagnose en behandel i ng van patienten met hartfalen en voor een 
mult id isc ipl i na i re benadenng van deze patienten. 
Voor de toekomst IS het belangrijk om verder onderzoek te doen naar de 
complexe samenhang tussen de ziekte hartfa len ,  depressieve symptomen 
en consequent ies van beide in termen van heropnames en morta l i te i t. 
Tenslotte is het van bel ang dat nader onderzoek wordt verricht naar optimale 
meetmethoden van depressie en depress 1eve symptomen in  relat ie tot de 
samenhang met symptomen van hartfalen en naar effect1eve interventies 
specifiek gericht op de behandel ing van depress ieve symptomen bij patienten 
met ha rtfalen. 
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Dan kwoord 

Met veel plezier, o p  uchting e n  een vleugje weemoed schri jf i k  d i t  dankwoord. 
Plezier, omdat het mij de gelegenheid geeft om a i le mensen te bedanken die 
hebben bijgedragen aan het tot stand komen van d tt proefschrift. Opgelucht, 
omdat het proefschrift nu is afgerond en er weer ru mte in het hoofd en in 
de agenda is om andere d ingen te gaan doen.  Weemoed, omdat ik steeds 
meer besef wat een voorrecht het was om een aantal wen vol ledig te kunnen 
werken aan zo 'n mooi wetenschappel i jk onderzoek. 
Martje, als collega van het Coi:ird inatie Centrum Chront sch Zieken Noord 
Nederland attendeerde jij m ij op dit prachttge COACH project. Een 
onderzoeksdesign uit het boekje: een gerandomiseerd onderzoek over 
verpleegkundige zorg, wat btjzonder! Als verpleg tngswetenschapper wi lde t k  
deze kans  n tet voorbiJ Iaten gaan .  
Met vier onderzoekers werden we een team en samen mochten we het 
COACH onderzoek verrichten, met a ls  doe! de opzet, u itvoenng en afrond ing 
van het onderzoek en vier proefschriften .  Een proefschrift sch rijven is een 
enorme k lus, maar dankzij het COACH team en het thu isfront ben ook ik er 
nu  a ls vierde in geslaagd deze k lus te k laren. 

Dat ook m ijn boekje k laar is ,  komt voor JOU n iet a ls een verrass ing dr. T. 
J aa rsma. Beste Tiny, j ij was het die er het volste vertrouwen in  had dat ook 
ik mijn boekje zou afronden. JiJ wist me op het werk door moei l ij ke perioden 
heen te s lepen en zonder dit vertrouwen in  mtj en zonder jouw begeleid ing 
was dit boekje er n iet  geweest. Dank dat i k  een pupi l  van je mocht z ij n .  l k  
heb hee l  veel van je geleerd over onderzoek en cardtologie. l k  bewonder je 
voor je doorzettt ngsvermogen. j e  k iest n iet a l tijd voor de meest gemakkeli jke 
weg, maar je houdt het doel dat je wilt beretken voor ogen. l k  wd je graag 
hartel i jk bedanken voor Je betrokkenheid bij mijn wei en wee, voor 1e immer 
st imu lerende begeleid tng en krit ische beschouwingen (het was soms meer 
rood dan zwart, dus ging je over naar blauw) . Je  enthousiasme in het 
u itoefenen van wetenschappel ij k onderzoek in  de verpleegkunde zonder de 
dagelijkse prakt i jk (de patienten) u t t  het oog te verl iezen, is aanstekelijk en 
i k  hoop echt, dat i k  een beetje van dit enthousiasme van je meekrijg voor de 
toekomst. 

M ij n  drive om verplegmgswetenschap te gaan studeren was om meer 
kennis te k rijgen over wetenschappel i jk onderzoek i n  de zorg. Dat t k  de kans 
heb gekregen om aan het COACH onderzoek mee te doen en onderdeel 
te zijn van het COACH team was geweldig. lk was nooit a i leen aan een 
promotieonderzoek begonnen, maar wetende dat we met z'n vieren (en welke 
4!) deze klus mochten k laren ,  gaf moed om ervoor te gaan. H ierover gaat een 
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van mijn ste l l i ngen, maar eigenl i jk gaat het over ju l l ie: Martje, M arie Louise en 
Jochem. Ieder van ons heeft individuele successen gebo�kt, maar d i t  lag ten 
grondslag aan het team en daar in stonden we heel sterk. Geweldig was ook 
onze teamgeest. In goede tijden, met successen, is het n iet moeilijk om een 
team te zijn. Maar  ieder van ons heeft het voor de kiezer gekregen en ook op 
die momenten was het prettig vertoeven op de COACH kamer. Dat Jochem 
wegging, voelde dan ook vreemd, het team was i ncompleet! M aa r  ondertussen 
zi jn er twee nieuwe kanjers bijgekomen: Gerard en Coby. Dank dat ju l l ie er 
waren om van te leren, maar ook op de momenten van vreugde en verdriet! 

M ij n  eerste promotor p rof. d r. D.j. van Veldhuisen.  Beste Dirk j an ,  ik 
wil je graag bedanken voor de mogel i jkheid die je mij hebt geboden om 
mee te werken aan een prachtig onderzoek dat werkel i jk bijdraagt aan de 
wetenschappel i jke onderbouwing van de verpleegkunde. De u itdaging i s  nu 
om deze wetenschappel i jke kennis te imp lementeren i n  de (verpleegkundige) 
praktijk. G raag wil ik je ook bedanken voor je snel le becommentariering van de 
a rtikelen en het leren werken vanu i t  een 'take-home message'. M aa r  i k  dank 
je in  het  bijzonder voor de tijd die je me hebt gegund om thu is  te  kunnen 
zi jn in  de periode dat mi jn vader ziek was en is overleden. Dank dat i k  mi jn 
proefschrift tot  een goed e inde mocht brengen. 

M ij n  tweede promotor prof. dr. R .  Sanderman .  Beste Robbert, ik wil je graag 
bedanken voor je expertise en i nbreng in onze interessante discuss ies en de 
zinvol le commentaren op de a rtikelen die daardoor veel beter zi jn geworden .  
Dank ook voor jouw idee om prof. Dr. j .  Coyne met a l  z i jn expertise, te  
benaderen voor een van de a rt ikelen. 

Aanvankel i jk a ls  tweede co-promotor, ben j i j ,  beste H ans ,  gedurende het 
promotietraject toegevoegd aan het begeleidend team,  vanwege jouw 
expert ise in  de epidemiologie en statistiek. Vlak voor de afronding van dit 
proefschrift mocht i k  je  toevoegen a ls  derde promotor, prof. dr. j . L. H i l lege. 
Wat voelde i k  me soms een groentje op het gebied van de epidemiologie en 
statistiek als ik bij je  zat met mijn vragen over welke analyses i k  het beste 
kon doen om de onderzoeksvraag te beantwoorden. Ge lukk ig gaf je me vaak 
een artikel of boek mee, waarin i k  nog even kon nazoeken wat we had den 
besproken. Dank voor je enthousiasme en geduld om de analyses uit te 
leggen en voor je bijd rage aan dit boekje. 

G raag ook wil ik a i le  mensen bedanken die voor of achter de schermen van 
het COACH onderzoek van grote waarde zi jn geweest. 
Het TCC, dank ik voor a i le  hu lp  bij het verwerken en controleren van a i le  
data.  Ai le vragen l ijsten moesten gescand , a i le  gegevens gecontroleerd i n  de 
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ziekenhuizen en met behu lp  van de beruchte en gevreesde queries. Dankzij 
ju l l ie rnzet hebben we een zeer waardevol le gegevensbank ,  waar nag vaak 
informat1e u itgehaald za l  worden. Beste N ic, j ij was alt i jd aanwezig bi j  de 
COACH vergaderingen en de COACH lunchbespreki ngen . Op jouw geheel 
eigen WI)Ze heb je ons heel veel bijgebracht op het gebied van het verzamelen 
en completeren van gegevens en het op de ju iste WI)Ze analyseren ervan .  Dank 
voor je geduld en dat we gebru ik  konden maken van je expertise. l k  wens je 
veel succes toe met het afronden van je eigen onderzoek. 

Beste Robbert, Ruth en Wim, ju l l 1e i nbreng in de COACH lunchbesprekingen 
over onderzoeksart 1kelen of een concept arti kel , het analyseren van een 
onderzoeksvraag en het nadenken over de resu l taten van deze ana lyses was 
a lt i jd weer verfrissend en stemde tot verder nadenken. 

Alma, Audrey en Olga,  secretaresses van de ca rdiolog1e: ju l lie gouden 
organ isat1etalent, het meedenken met a l lerlei ' regelzaken' en het meeleven 
met ons i s  onmisbaar. 

Beste mensen van de cardia-research (Anja ,  Peter, Tnenke, G reetje, Margriet 
en Zaza) ju l l ie dank i k  hartel i jk voor ju l l ie ondersteun ing en gezel l igheid. 

Most in terest ing were the discuss1ons with experts i n  nurs ing sc1ence from 
other countries. My specia l  thanks go to p rof. Debra Moser, Prof. Kathy 
Dracup and dr. Anna Stromberg ( I  was so d'sappornted that I cou ld not 
join the expert meet rng in  L 1nkoprng). I have learned a lot by their expertise 
and i nspir ing enthusiasm for nurs ing research in  Card iology, and from their 
lectures at i nternational congresses. 

Fami l ie en vrienden, i k  wil ju l l ie graag bedanken voor de oprechte 
belangstel l i ng en het begrip wanneer ik weer eens d ruk bezig was met 
het onderzoek en daardoor m rnder tijd had voor gezel l ige etentjes, een 
verjaardagsfeestje of gewoon even kletsen door de telefoon. Enkele van ju l l ie  
wil i k  in  het b1jzonder noemen. 

Allereerst mijn paran 1mfen Chnsta, j anny en Marjan . Lieve Christa, wij kennen 
elkaar vanaf de stud1e in  M aastricht en hebben vanaf dat moment veel d ingen 
meegemaakt, waaronder de turbulente, maar gezel, ige t'jd m Gui ldford. 
Ondanks onze hu idige d rukke Ievens, is het contact a ltijd weer hartverwarmend 
en vee I te kart. J anny, l ieve vriendin a l  vanaf de H BO-V. je bent er op de 
momenten dat dit het meest nod g is_ Het is a l tijd leuk om bij jou, Margreet en 
de kinderen te zijn .  lk ben dan ook heel bli ) dat ju l l ie  vandaag naast mij staan! 
Lieve Maqan,  j i j  bent er a l  mi jn hele Ieven en bent getUige van vele 
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gebeurtenissen. Daarom had i k  je vandaag ook graag als paran imf aan m1jn 
z i jde gehad. Maar door de geboorte van ju l l ie  tweede dochtertje l u kt dit n iet. 
j ij hebt me vee! geholpen met het engels, met relativeren en je bleef a l tijd 
optimistisch a is ik het niet meer zag zitten. Oat ju l l i e  zo ver weg wonen (m 
Atlanta, USA) vinden wij n iet leuk, maar door het ' skypen met de camera' z i jn 
j u l l ie toch a ltijd d ichtbij . De koffers staan a l  k laar en we komen eraan !  

M ijn  schoonouders, l ieve Atty en Di rk. j u l l i e  belangste l l i ng en ju l l ie  
ondersteun i ng was en i s  groot. Vanaf het begin Ieven j u l l ie mee en staan j ul l 1e 
a l tijd k laar a ls  het nodig i s ,  voor mij en voor j aap en de ki nderen. 

Lieve pap en mam, ju l l ie  hebben mij de kans gegeven om te studeren. Overal 
waar i k  heen ging voor school of studie kwamen j u l l ie  me opzoeken. Van 
ju l l ie heb ik meegekregen dat je kansen moet benutten , dat je n iet d i rect moet 
opgeven,  maar het a l lerbelangrijkste bl i jft dat je  geeft om de mensen om Je 
heen en dat je  een vei l ig  p lekje biedt voor degene die dat nodig hebben. Mam,  
a l tijd zorgzaam en vo l  goede moed. Ondanks a l  het  verdriet sta je e lke keer 
weer k laar om even bij te springen. Vandaag ben je er a i leen, maar weet dat 
pap en wij heel d ichtbij je zi jn.  Pap ,  wat is het moei l i j k  om dit te sch rijven .  j 1 j  
zou zo apetrots zi jn geweest. Vandaag ki jk i k  even naar boven en weet dat j l )  
er bent. 

E igen l ij k  had i k  ju l l ie  j aap,  E l ine en josja, als eerste moeten noemen, want 
n iets is leuker dan bij j u l l ie  te zijn. Lieve jaap,  het waren emotionele jaren. 
Vreugde, verdriet, frustratie, het i s  er a l lemaal geweest en j ij hebt dit van het 
meest d ichtbij meegemaakt. En ook a l  was i k  soms ver weg, het is goed te 
weten dat er a l tijd een warm hu is  is waar j i j  en de k i nderen zi jn .  Dank dat je 
mijn steun en toeverlaat bent. Lieve E l ine en j osja, vandaag is het feest, want 
mama's boekje is klaar! E l ine ,  j i j  hebt gehol pen met de cover van dit boekje en 
dat is heel mooi geworden. Door ju l l ie  kon i k  het werk relativeren. Thuis moest 
'de knop om', want ook leren lopen en fietsen, taa rtjes bakken, knutselen en 
naar de k inderboerderij is heel belangrijk .  Jk k i jk elke dag weer u i t  naar ju l l i e  
stralende lach en u itbundige begroet ing a ls  i k  thuiskom ! 
U itei ndel i jk heeft de wetenschap tot doel om kenn is  door te geven aan 
volgende generaties en het is dan ook mooi om in  ju l l ie die toekomst te zien. 
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DA N K W O O R D  N H S - COACH 

B ETR O K KE N E N  



Dankwoord 

De N HS-COACH studie is u itgevoerd 1n 17 ziekenhuizen in Nederland. 
Zander de grate inzet van vele medewerkers in  de ziekenhu izen was 
dit onderzoek n iet tot stand gekomen en had dit proefschrift er n iet 
gelegen. lk wil iedereen die in  de ziekenhu izen heeft meegewerkt 
(hartfalenverpleegkund igen,  cardio logen en interviewers maar ook de 
medewerkers van de laboratona en deel nemers aan het mu lt idi scip l 'na i r  
overleg) langs deze weg hartel l j k bedanken voor hun 1nzet 

U n i ve r s i t a i r  M e d i s c h  C e n t r u m ,  G ro n i n g e n  

Hartfalenverpleegkundigen: drs. A. Koops, mevr. A .  K lungel, mevr. K van Dijk ,  
dhr. G .  Westra 
Card iologen :  prof. dr. D. J .  van Veldhuisen, Dr. A.A. Voors 
I nterviewers: Mevr. G. Fen nga, Mevr. A. Schwencke, Mevr. L. G revin k, Mevr. K. 
Bruggink  

A c a d e m i s c h  M e d i s c h  C e n t r u m ,  A m s t e rd a m  

Hartfa lenverpleegkund1gen: mevr. T. Veelentu rf, dhr. R .  Zwa rt, mevr. S .  d e  Vries 
Cardlologenfartsen: prof dr. j .G .P .  T1jssen, dr. W. Kok, dr. L.M .  Konst, dr. ). van 
der S loat 
I nterviewers: mevr. L. l j zerman, dhr. R.  Zuidervaart, mevr. E. Spoelstra, mevr. 
S. Stult iens 

U n i v e r s i t a i r  M e d i s c h  C e n t r u m  St.  R a d b o u d ,  N i j m e g e n  

Hartfalenverpleegkundigen: dhr. L .  Knubben, mevr. L .  Baltussen 
Card iologen: prof. d r. F .  Verheugt, drs. L. Bel lersen 
I nterviewers : mevr. J. de Natns, drs . L. Hogenhu is  

M e d i sc h  C e n t r u m  Le e u w a r d e n ,  Le e uw a r d e n  

Hartfalenverpleegkundigen: mevr. A .  Obbema, mevr. A .  Rijenga, mevr. D .  van 
der Woude, mevr. J de Bruin 
Card iologen :  drs .  C.j . de Vries, drs .  R .  Breedveld 
In terviewers: mevr. A. jonkman,  mevr. C. Wassenaar 

Twe n te b o r g  Z i e ke n h u i s ,  A l m e l o  

Hartfalenverpleegkund igen: mevr. E .  Rod 1jk, mevr. M .  Samsen, mevr. B .  
Beverdam, mevr. L .  Bogemann 
Cardioloog: drs .  G .C.M Linssen 
I nterviewers: mevr. H .  Hondebrink ,  mevr. A. Disberg, mevr. M. S laghekke 
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At r i u m  M e d i s c h  C e n t r u m ,  H e e r l e n  

Hartfa lenverpleegkundigen: dhr. T. Thuis ,  mevr. I .  K remer, mevr. V. Post, mevr. 
S. jongen 
Cardioloog: d r. J .A. K ragten 
I nterviewers: d rs .  S .  Hogenhuis ,  drs .  E. Gaasbeek, d rs .  C. Beumer, mevr. B. 
Hoen 

J e ro e n  B o s c h  Z i e k e n h u i s ,  Den B o s c h  

Hartfa lenverpleegkundigen: dhr. D .  J aftoran ,  dh r. V. van Zonsbeek, mevr. A. 
Berkhout 
Cardio loog: d r. M .C.G. Danie ls 
I nterviewers: mevr. I .  Samshu izen, mevr. D. Oosterkerk 

R i j n s t a t e  Z i e ke n h u i s ,  A r n h e m 

Hartfalen verpleegkundigen: drs .  M .  Rolfes, mevr. P. N ienaber 
Card ioloog: d r. F .F .  Wi l lems 
In terviewers: mevr. j .  de Natris ,  mevr. M .  Hubertus ,  d rs .  L. Hogenhu is ,  mevr. 
E. E leveld 

S t re e k z i e k e n h u i s  M i d d e n  Twe nt e ,  H e n g e l o  

Hartfalen verpleegkundigen: mevr. L. Odink ,  mevr. P .  ter Horst, mevr. W. 
Wolters, evr. L. Navis 
Card ioloog: d rs .  A. Derks 
I nterviewers: mevr. J .  BiJen, mevr. I .  Horstman,  mevr. A. Ottenhof, mevr. W. 
Bakker, mevr. B. N ijhu is 

Refaj a Z i e k e n h u i s ,  St a d s k a n a a l  

Hartfalen verpleegkund1gen: mevr. D .  Thoma, mevr. R .  N i ewold ,  mevr. M .  
Wijbenga 
Cardioloog: d r. L. van Wijk, d r. K .  de Vries 
I nterviewers: mevr. S .  Vennik ,  drs .  E .  Pri ns  

Twe e s t e d e n  Z i e ke n h u i s ,  T i l  b u rg 

Hartfalen verpleegkundrgen: dhr. E. Hendriks ,  dh r. H .  Broers 
Cardroloog: d r. ) .  Widdershoven 
I nterviewers: dhr. K .  j ansen, mevr. B .  de Kruijf, mevr. K .  de Beer 
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Dankwoord 

A m p h i a  Z i e ke n h u i s ,  B re d a  

Hartfalenverpleegkundigen: mevr. N .  Creemer, mevr. I .  Lauwerijssen, mevr. C .  
Paes 
Card ioloog: dr. P .H . J .M .  Dunselman 
Interviewers: mevr. ) .  Hendriks ,  mevr. A. Lotstra, dhr. K .  Ter laak 

D e v e n t e r  Z i e ke n h u i z e n ,  D e v e n t e r  

Hartfa lenverpleegkundigen: dhr. J .  Bu rger, mevr. D. Pruijsers 
Cardioloog: drs .  D. ) .A. Lok 
I nterviewers: mevr. L. Schoterman ,  mevr. M. van Buijsen, mevr. M. Scholten, 
dhr. H .  Verheij 

Wi l h e l m i n a  Z i e k e n h u i s ,  A s s e n  

Hartfa lenverpleegku ndigen: mevr. R .  Aardema, mevr. ) .  Ven inga 
Card 1oloog: d r. M . L. Pen t inga 
I nterviewers: mevr. E. Tiemes, mevr. E. de Vos, mevr. N .  van der Linden, mevr. 
E. Voois 

S c h e p e r  Z i e ke n h u i s , E m m e n  

Hartfa lenverpleegkundigen:  mevr. A .  Bakker, dh r. W. Veenstra, d h r  J .W. van 
Brake I 
Cardioloog: dr. M .J .  Nagelsmit  
I nterviewers: mevr. J .  Kru 1m ink , mevr. ) .  Pool, mevr. R .  de Heus 

M e d i s c h  S p ect r u m  Twe nte,  E n s c h e d e  

Hartfa lenverpleegkund 1gen: mevr. J .  Roukema, mevr. H .  G lazenburg, mevr. ) .  
G rooters 
Card ioloog: dr. Ph. van der Bu rgh 
I n terviewers: mevr. T. Meijer, mevr. H .  Vroom, mevr. j. Poggenklas 

O o s t e r s c h e l d e  Z i e ke n h u i s , G o e s  

Hartfa lenverpleegkund igen: mevr. j .  Witkam, mevr. A .  Roelse, mevr. E .  
Sa lawanei 
Cardioloog: d r. A. H. Liem 
In terviewers: mevr. A. RemiJn ,  mevr. M. Franse, mevr. E. w·js 
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C u r r i c u l u m  v i tae 

lvonne Lesman-Leegte werd geboren op 1 1  apr i l 1 967 te Ui thu izen. Na  het 
behalen van haar VWO d iploma op het St. Maartenscollege te Haren (1 989) , is 
z i j  de Hogere Beroepsopleidi ng voor Verpleegkundigen (H BO·V) i n  G roningen  
gaan volgen, d ie z i j  met  goed gevolg heeft afgerond.  De  afdel ing Algemene 
heel kunde en vaatziekten in het Un ivers ita ir  Medisch Centrum G roningen (UMCG ,  
voorheen AZG) ,  was haar eerste werkplek. H ier heeft zij van 1 989 tot 1 991 a ls  
verpleegkundige gewerkt. Vervolgens,  ge"inspi reerd door dat wat  z i j  zag op deze 
afdel ing, wilde zij zich meer gaan bezighouden met onderzoek in de zorg. Om 
hiervoor de ju iste opleid ing t e  hebben, is z i j  i n  1 991 n aa r  Maastricht verhuist en  
is daa r  gestart met de studie Verplegingswetenschap aan de R i jksunivers iteit van 
Limburg. Na  een onderzoeksstage in  Gu i ldford (UK) op basis van het E rasmus 
Exange Programme en het  afronden van het  afstudeeronderzoek naar 'p i jn bij 
pasgeborenen' ,  heeft zij deze opleiding in 1 994 met goed resu ltaat voltooid. 
Vervolgens heeft zij a l s  verpleegkundige op d iverse afdel i ngen i n  het U MCG 
gewerkt. I n  1 995 is zij gestart a ls  transfusie verpleegkund ige bij de afdel ing I nterne 
Geneeskunde. In deze functie heeft zij de transit ie van bloedtransfus ies van 
de verpleegafdel ing naar een nog te starten Dagcentru m I n terne Geneeskunde 
gereal iseerd. Van 1 999 tot 2002 was zij werkzaam a ls  verpleegkundig consulent 
astma en COPD bij de afdel ing Longziekten en bij het Coord inatie Centrum 
Chronisch Zieken Noord Nederland. Tevens was zij projectmedewerker op het 
promotie onderzoek van Dr. B .M.W. Wil lemse naar  de effecten van stoppen met 
roken bij patienten met COPD. Zij heeft daar de groepscursussen ' stoppen met 
roken' geleid. Tevens heeft zij ind ividuele dee lnemers aan d i t  onderzoek begeleid 
bij het stoppen met roken en heeft zij onderzoek gedaan naar hun  kwal i teit van 
Ieven. 
S inds 2002 is zij betrokken bij het COACH onderzoek. Di t  onderzoek i s  
gefinancierd door de Nederlandse Ha rtsticht ing en is  ge"in itieerd en gecoord ineerd 
vanuit  de afdel ing Cardiologie van het U MCG. I n  de functie a ls  onderzoeker van de 
COACH i s  dit proefschrift tot s tand gekomen. 
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